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Chams De Baron Ltd., a corporation 
organized under the laws of the State of 
New York, located at 1350 Broadway, 
New York, New York 10018.

The application states that the trade 
name is used in connection with the 
following merchandise which is 
manufactured in Taiwan, Hong Kong, 
South Korea and the Philippines: Men’s 
and Women’s wearing apparel, 
including shirts, tops, sweaters, jackets 
and pants in the U.S. Patent and 
Trademark Office Class 39. Appropriate 
acompanying papers were submitted 
with file application.

Before final action is taken on the 
application, consideration will be given 
to any relevant data, views, or 
arguments submitted in writing by any 
person in opposition to the recordation 
of this trade name. Any such submission 
should be addressed to the 
Commissioner of Customs, Entry, 
Licensing and Restricted Merchandise 
Branch, Washington, D.C. 20229, in time 
to be received no later than 60 days 
from the date of publication of this 
notice in the Federal Register.
FOR FURTHER INFORMATION CONTACT: 
Harriet Lane, Entry Licensing and 
Restricted Merchandise Branch, U.S. 
Customs Service, 1301 Constitution 
Avenue, NW., Washington, D.C. 20229 
(202-566-5765).

Notice of the action taken on the 
application for recordation of this trade

name will be published in the Federal 
Register.

Dated: January.28,1983.
A. Piazza,
Acting Director, Entry Procédures and 
Penalties Division.
[FR Doc. 83-6122 Filed 3-9-83; 8:45 am]
BILLING CODE 4820-02-M

VETERANS ADMINISTRATION 

Agency Form Under OMB Review 

AGENCY: Veterans Administration. 
a c t i o n : Notice.

Su m m a r y : The Veterans Administration 
has submitted to OMB for review the 
following proposal for the collection of 
information under the provisions of the 
Paperwork Reduction Act {44 U.S.C. 
Chapter 35). This document consists of a 
revised form. The entry contains the 
following information: (1) The 
department or staff office issuing the 
form; (2) The title of the form; (3) The 
agency form number, if applicable; (4) 
How often the form must be filled out;
(5) Who will be required or asked to 
report; (6) An estimate of the number of 
responses; (7) An estimate of the total 
number of hours needed to fill out the 
form; and (8) An indication of whether 
section 3504(H) of Pub. L. 96-511 applies.

ADDRESSES: Copies of the proposed 
form and supporting documents may be 
obtained from Patricia Viers, Agency 
Clearance Officer (004A2), Veterans 
Administration, 810 Vermont Avenue, 
NW, Washington DC, 20420 (202) 389- 
2146. Comments and questions about the 
items on this list should be directed to 
the VA’s OMB Desk Officer, Joseph 
Lackey, Office of Management and 
Budget, 726 Jackson Place, N W , 
Washington, DC 20503, (202) 395-7316.
DATE: Comments on the form should be 
directed to the OMB Desk Officer within 
60 days of this notice.

Dated: March 4,1983.
Dominick Onorato,
A ssociate Deputy Adm inistrator for  
Information Resources Management.

Revised Form

(1) Department of Medicine and 
Surgery.

(2) . Application for Furnishing Nursing 
Home Care to Beneficiaries of the VA.

(3) VA Form 10-1170.
(4) Once per applicant
(5) Any applicant for a nursing home 

care contract with the VA.
(6) 800 responses per annum.
(7) 800 hours.
(8) Not applicable under 3504(H).

(FR Doc. 83-6159 Filed 3-0-83; 8:45 am]
BILUNG COOE 8320-01-M

/
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1
CIVIL AERONAUTICS BOARD

[M-376; March 4,1983] ^

Short Notice of Closed Meeting for 
March 7,1983
TIME AND DATE: 2 p.m., March 7,1983.
PLACE: Room 1012,1825 Connecticut 
Avenue NW„ Washington, D.C. 20428.
s u b j e c t :

1. All-cargo Service Between the United 
States and Peru. (BIA)

2. Discussion of the U.S.-Canada 
Negotiations. (BIA)

STATUS: Closed.
PERSON TO CONTACT FOR MORE 
in f o r m a t io n : Phyllis T. Kaylor, (202) 
673-5068.
[S-343-83 Filed 3-8-83; 3«} pm]
BILLING CODE 6320-01-M

2
c o m m o d it y  f u t u r e s  t r a d in g  
c o m m is s io n

TIME AND d a t e : 11 a.m., Friday, March
18,1983.
PLACE: 2033 K Street NW., Washington, 
D.C., eighth floor conference room. 
STATUS: Closed.
MATTERS TO BE CONSIDERED: 
Surveillance Briefing

CONTACT PERSON FOR MORE 
in f o r m a tio n : Jane Stuckey, 254-6314.
(S-339-83 Filed 3-8-83; 1:52 pm]
BILLING CODE 6351-01-M

3
COMMODITY FUTURES TRADING 
COMMISSION

TIME AND DATE: 11:00 a.m., Friday, 
March 11,1983.
p l a c e : 2033 K Street NW., Washington, 
D.C., eighth floor conference room. 
s t a t u s : Closed.
MATTERS TO  BE CONSIDERED: 

Surveillance Briefing

CONTRACT PERSON FOR MORE 
INFORMATION: Jane Stuckey, 254-6114.
[S-340-83 Filed 3-8-83; 1:53 pm]
BILLING CODE 6351-01-M

4
COMMODITY FUTURES TRADING 
COMMISSION

“ FEDERAL REGISTER” CITATION OF 
PREVIOUS ANNOUNCEMENT: 48 FR 9417, 
Friday, March 4,1983.
PREVIOUSLY ANNOUNCED TIME AND DATE 
OF THE MEETING: 10 a.m.,r Tuesday, 
March 15,1983.
CHANGES IN THE m e e tin g : The meeting 
has been postponed to 2 p.m. on March 
15, to be held in the 8th Floor 
Conference Room.
(S-342-83 Tiled 3-8-83; 3:54 pm]
BILUNG CODE 6351-01-M

5
FEDERAL DEPOSIT INSURANCE 
CORPORATION
Change in Subject Matter of Agency 
Meeting

Pursuant to the provisions of 
subsection (e)(2) of the “Government in 
the Sunshine Act” (5 U.S.C. 552b(e)(2)), 
notice is hereby given that at its close 
meeting held at 2:30 p.m. on Monday, 
March 7,1983, the Corporation’s Board 
of Directors determined, on motion of 
Chairman William M. Isaac, seconded 
by Director Irvine H. Sprague 
(Appointive), concurred in by Mr. Doyle 
L. Arnold, acting in the place and stead 
of Director C. T. Conover (Comptroller 
of the Currency), that Corporation 
business required the addition to the 
agenda for consideration at the meeting, 
on less than seven days’ notice to the 
public of the following matter:
Recommendation regarding the liquidation of

a bank's assets acquired by the
Corporation in its capacity as receiver,

liquidator, or liquidating agent of those 
assets:

Case No. 45,607-L—Franklin National Bank, 
New York, New York

The Board further determined, by the 
same majority vote, that no earlier 
notice of the change in the subject 
matter of the meeting was practicable: 
that the public interest did not require 
consideration of the matter in a meeting 
open to public observation; and that the 
matter could be considered in a closed 
meeting by authority of subsections
(c)(4), (c)(6), (c)(9)(B), and (c)(10) of the 
“Government in die Sunshine Act” (5 
U.S.C. 552b(c)(4), (c)(6), (c)(9)(B), and
(c)(10)).

Dated: March 7,1983.
Federal Deposit Insurance Corporation. 
Hoyle L. Robinson,
Executive Secretary.
[S-336-83 Filed 3-8-83; 11:54 am]
BILUNG CODE 6714-01-M

6
FEDERAL DEPOSIT INSURANCE 
CORPORATION
Changes in Subject Matter of Agency 
Meeting

Pursuant to the provisions of 
subsection (e)(2) of the “Government in 
the Sunshine Act” (5 U.S.C. 552b(e)(2)), 
notice is hereby given that at its open 
meeting held at 2:00 p.m. on Monday, 
March 7,1983, the Corporation’s Board 
of Directors determined, on motion of 
Chairman William M. Isaac, seconded 
by Director Irvine H. Sprague 
(Appointive), concurred in by Mr. Doyle 
L. Arnold, acting in the place and stead 
of Director C. T. Conover (Comptroller 
of the Currency), that Corporation 
business required the addition to the 
agenda for consideration at the meeting, 
on less than seven days’ notice to the 
public, of the following matters:
Recommendations regarding the liquidation 

of a bank’s assets acquired by the 
Corporation in its capacity as receiver, 
liquidator, or liquidating agent of those 
assets:

Case No. 45,603-L—American City Bank 
&Trust Company, National Association, 
Milwaukee, Wisconsin 

Case No. 45,608—The Greenwich Savings 
Bank New York, New York 

Case No. 45,609-NR—Penn Square Bank, 
National Association, Oklahoma City, 
Oklahoma

Case No. 45,616-L—Banco Credito y Ahorro 
Ponceno, Ponce, Puerto Rico
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By the same majority vote, the Board 
further determined that no earlier notice 
of the changes in the subject matter of 
the meeting was practicable.

Dated: March 7,1983.
Federal Deposit Insurance Corporation. 
H oyle L. Robinson,

Executive Secretary.
[FR Doc. S-337-83 Filed 3-8-63; 11:54 am]

BILLING CODE 6714-01-M

7
FEDERAL ELECTION COMMISSION

DATE AND t im e : Tuesday, March 15,
1983.10 a.m.
PLACE: 1325 K Street NW., Washington, 
D.C.
STATUS: This meeting will be closed to 
the plublic.
MATTERS TO BE CONSIDERED: 
Compliance. Personnel. Litigation. 
Audits.
* Hr * * 1t
DATE AND TIME: Thursday, March 17,
1983.10 a.m.
PLACE: 1325 K Street NW., Washington, 
D.C. (fifth floor).
STATUS: This meeting will be open to the 
plublic.
MATTERS TO BE CONSIDERED:

Setting of dates for future meetings 
Correction and approval of minutes 
Proposed notice of rulemaking for general 

election regulations 
Finance Committee report 
Routine Administrative Matters

PERSON TO CONTACT FOR INFORMATION: 
Mr. Fred Eiland, Information Officer, 
telephone 202-523-4065.
M arjorie W . Em m ons,

Secretary o f the Commission.
[S-341-83 Filed 3-8-83; 3:54 pm]

BILUNG CODE 6715-01-M

8
FEDERAL MARITIME COMMISSION

“FEDERAL REGISTER” CITATION OF 
PREVIOUS ANNOUNCEMENT: 48 FR 9125, 
March 3,1983.
PREVIOUSLY ANNOUNCED TIME AND DATE 
OF THE MEETING: 9 a.m., March 9,1983.
CHANGE IN THE MEETING: Addition of the 
following item to the closed session:

2. Petition of Trans Freight Lines for 
investigation of rates on military cargoes

charged by Sea-Land Service and United 
States Lines.
(S-334-83 Filed 3-8-83; 10:39 am]
BILLING CODE 6730-01-41

9

LEGAL SERVICES CORPORATION 
Meeting of the Board of Directors
s t a t u s  OF m e e tin g : Open (Portion of 
Meeting is to be closed to discuss 
personnel and litigation matters under 
45 CFR 1622.5 (a)(3) and (h), Vote and 
certification of authorization for closing 
are as follows:

The Executive Session in item 1 of this 
agenda is called pursuant to the vote of 
the five Directors presently in office to 
adopt the following resolution:

“Upon motion of Board member, Robert 
McCarthy, duly seconded, the Legal Services 
Corporation hereby closes the initial portion 
of the Board Meeting of March 15,1983, 
pursuant to the provisions of 45 CFR 1622.6, 
in order to discuss matters falling under 45 
CFR 1622.5 (a), (e), and (h).”

The members of the Board voted as 
follows:
Frank Donatelli, aye 
Robert McCarthy, aye 
Milton Masson, aye 
Daniel Rathbun, aye 
Donald Santarelli, aye

Certification

As General Counsel of the Legal 
Services Corporation, I hereby çertify 
that a majority of the members of the 
Board of Directors of the Legal Services 
Corporation have approved closing the 
initial portion of the Board meeting to be 
held March 15,1983, to discuss internal 
personnel procedures and personnel 
matters and litigation concerning the 
Corporation. I hereby certify that in my 
opinion the closing of this portion of the 
meeting is authorized by the 
Government in Sunshine Act, 5 U.S.C. 
552b(c) (2), (6) and (10), and under the 
Legal Services Corporation relations, 45 
CFR 1622.5 (a), (e) and (h).
Alan R. Swendiman,
General Counsel.

Dated: March 7,1983.
p l a c e :

Executive Session: Legal Services 
Corporation, 733 15th Street NW., 
Washington, D.C. 20005;

Public Portion: GSA Central Office 
Auditorium, 18th and F Streets NW., 
Washington, D.C.

TIME AND DATE: Executive Session: 9:30  
a.m., Public Portion: 10:30 a.m., Tuesday, 
March 15 ,1983 .
MATTERS TO  BE CONSIDERED:

1. Adoption of Agenda.
2. Election of Chairman and Vice 

Chairman.-
3. Public Ratification of Meeting Closure/ 

Report from Executive Session.
4. Approval of Minutes.
5. Organization of Committees.
6. Report from President—Hill Testimony.
7. Report from General Counsel/Approval 

of Final Lobbying Regulations.
8. Report from Office of Government 

Relations.
9. Report on Field Programs by Acting 

Director of Office of Field Services and 
Acting Director of Information Management.

10. Report from Comptroller:
A. Budget Review/Modification.
B. Appointment of Independent 

Accountants.
11. Adjournment.

CONTACT PERSON FOR MORE 
INFORMATION: LeaAnne Bernstein, 
Secretary of the Corporation, (202) 272- 
4040.

Dated: March 7,1983.
Donald P. Bogard,
President.
[S-335-83 Filed 3-8-83; 10:39 am]
BILUNG CODE 6820-35-M

10
PACIFIC NORTHWEST ELECTRIC POWER 
AND CONSERVATION PLANNING COUNCIL 
(Northwest Power Planning Council) 
ACTION: Meeting notice. 
s t a t u s : Open.
TIME AND d a t e : At the conclusion of 
daytime session of scheduled public 
hearing (approximately 5 p.m.j, March
14,1983.
PLACE: North Shore Hotel, North Star 
Plaza, Coeur d’Alene, Idaho.
MATTERS TO BE CONSIDERED:
• Selection of Fish Propagation Panel 

members.
• Ratification of Council comments on 

responses to Bonneville Power 
Administration Notice of Program Interest.

• Ratification of Intergovernmental 
Agreement with Bonneville Power 
Administration.

• Approval of Council minutes.
• Council administrative matters.

FOR FURTHER INFORMATION CONTACT: 
Ms. Bess Wong (503) 222-5161.
E dw ard  Sheets,
Executive Director.
[S-338-83 Filed 3-8-83; 1:35 pm]
BILUNG CODE 0000-00-M
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DEPARTMENT OF TRANSPORTATION

Research and Special Programs 
Administration

49 CFR Parts 171,172,173,174,175, 
176,177, and 178

[Docket No. HM-169; Arndt Nos. 171-71, 
172-78,173-162,174-42,175-26,176-15, 
177-57,178-75]

Requirements for Transportation of 
Radioactive Materials

AGENCY: Materials Transportation 
Bureau (MTB), Research and Special 
Programs Administration, DOT.
ACTION: Final rule.

s u m m a r y : This final rule revises 
requirements of the Hazardous 
Materials Regulations concerning 
radioactive materials to make them 
compatible with the latest revised 
international standards for transport of 
radioactive materials as promulgated by 
the International Atomic Energy Agency 
(IAEA). A parallel amendment by the 
U.S. Nuclear Regulatory Commission 
(NRC), to Title 10 CFR Part 71,
“Packaging of Radioactive Materials for 
Transport and Transportation of * 
Radioactive Materials Under Certain 
Conditions” will be published in the 
Federal Register at a future date. 
EFFECTIVE DATE: July 1,1983, unless 
otherwise specified by the regulations 
adopted under this rulemaking, except 
for revised proper shipping names and 
identification numbers appearing in 
1 172.101 which may be used 
immediately, and except for § § 173.415, 
173.425 (b) and (c), 173.441(c), 173.477(b) 
and 173.478 (b) and (c) which contain 
information collection requirements 
which are under review at OMB. This 
effective date may be extended 
depending on the publication and 
effective date of corresponding 
amendments to 10 CFR, Part 71, by the 
Nuclear Regulatory Commission.
FOR FURTHER INFORMATION CONTACT:
R. R. Rawl, Office of Hazardous 
Materials Regulation, Materials 
Transportation Bureau, U.S. Department 
of Transportation, 400 Seventh Street 
SW., Washington, D.C. 20590, Telephone 
(202) 426-2311.
SUPPLEMENTARY INFORMATION:

I. Background
In keeping with MTB’s commitment to 

maintain harmony between the 
international and U.S. regulations for the 
transportation of hazardous materials, 
this docket changes the requirements 
pertaining -to radioactive materials. * 
These changes will ensure essential 
uniformity between the Hazardous

Materials Regulations dealing with 
radioactive materials and the latest 
international regulations, the 
International Atomic Energy Agency’s 
(IAEA) “Regulations for the Safe 
Transport of Radioactive Materials, 
Safety Series No. 6,1973 Revised Edition 
(as amended).” Detailed information of 
the U.S. participation in the 
development of these international 
regulations was given in the 
preambulatory text of the noticé of 
proposed rulemaking (NPRM) for this 
docket (44 F R 1852, January 8,1979). -

Since certain aspects of the 
transportation of radioactive materials 
are regulated by the NRC, changes in 
their regulations necessary to maintain 
compatibility will be published in the 
future in the Federal Register. Those 
changes to 10 CFR Part 71 will deal with 
Type B and fissile radioactive materials 
packages and NRC licensee 
requirements.

The NPRM for this docket contained 
several proposed requirements which 
met with substantial objection by the 
commenters. In some cases a review of 
the.costs and safety benefits involved 
has resulted in either modification or 
deletion of the proposed requirement. In 
another case, a provision has been made 
to eliminate unnecessary duplicative 
requirements for import and export 
shipments which must meet both DOT 
and IAEA requirements.
n . Substantive Changes

The first four of the substantive 
changes adopted in this amendment 
follow closely the proposed 
requirements in the notice. The other 
substantive changes are either modified 
versions of the proposed requirements 
or are new. Any new changes included 
here have been determined to have a 
very positive effect on reducing the cost 
of complying with the regulations with 
no adverse effect on transportation 
safety.

A. Individualized Type A Quantities
The system by which radionuclides 

have been divided, for the purpose of 
specifying the number of curies 
permitted in Type A packages, into 
seven transport groups according to 
their radiotoxicity has been eliminated. ‘ 
Under the previous system, the 
allowable number of curies for each 
radionuclide in a group or radionuclides 
is the samp as the allowable number of 
curies for the most restrictive 
radionuclide. In some cases the least 
restrictive nuclides have a maximum 
permissible body burden more than ten 
times that of the most radiotoxic 
members.

The amendments have deleted the 
concept of transport groups. Instead, for

each radionuclide two values, Ai and 
A2, are assigned which represent the 
maximum number of curies pemitted in 
Type A packages in special form and 
normal form, respectively. The Ai and 
At values for various radionuclides are 
listed in § 173.435. Methods by which 
these values were established are 
described in IAEA Safety Series No. 37, 
“Advisory Material for the Application 
of the IAEA Transport Regulations.”

The value of Ai for special form 
material is based on the possible 
external radiation dose to individuals if 
the contents of the package are released, 
except that an upper limit of 1,000 curies 
is imposed. Under the revised 
regulations, special form material must 
also be nondispersible, as determined 
by certain stringent criteria (which differ 
somewhat from present criteria for 
special form) described in § 173.469.

The bases for the A2 value for normal 
form material (that is, all forms other 
than special form) are: (1) an accident of 
moderate severity might release 0.1% of 
the contents of a Type A package, and 
0.1% of the amount released might then 
be taken into the body of a human being 
in the vicinity; this intake should not 
exceed half die maximum permissible 
annual intake for workers as given in 
IAEA Safety Series No. 9,1967 Edition; 
and (2) A2 shall not exceed Ai. Intake 
values are based on International 
Commission on Radiological Protection 
(ICRP) 1966 recommended limits for 
radiation exposure. It is expected that 
the IAEA will be producing new Ai and 
Aa values based on the latest ICRP data 
and models and these will be published 
at a later date for comment.

This change will sometimes permit a 
single Type A package to replace two or 
more present packages. Also, some of 
the small Type B packages with contents 
near the lower limit for Type B could be 
reclassified as Type A. The net effect of 
this clarification is expected to be 
insignificant with respect to the number 
of Type A packages or the total amount 
of material in Type A packages.

For special form material, some limits 
are increased and some are decreased. 
As a result of a number of comments, 
the previously specified value has been 
retained for americium and plutonium 
contained in special form americium- 
beryllium or plutonium-beryllium 
neutron sources or in nuclear-powered 
pacemakers which will not be exported. 
There are a large number of special form 
sources in existence which were 
fabricated to the 20 curie limit and have 
been safely transported in Type A 
packages. It is believed that the expense 
involved in transporting these sources in 
Type B packages or replacing them with 
sources of lower content is not justified
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in light of the marginal safety gains. 
Consequently, for domestic shipments 
the existing 20 curie limit is retained for 
these types of neutron sources. For 
import and export shipments, however, 
the IAEA limits, which are lower, have 
been adopted to foster compliance with 
the IAEA regulations which are( applied 
in all other major countries. The 
exception for domestic special form 
neutron sources is found in § 173.435, 
footnote 1. Consequently, the changes in 
the number of such packages should be 
small.
B. Requirem ents fo r  Special Form  
R adioactive M aterial

The qualification tests for special- 
form radioactive material have been 
modified, primarily by adding a bending 
test, providing more detailed 
instructions for the immersion or 
leaching procedure, and changing the 
maximum loss by leaching to 0.05 
microcurie in each of two 
determinations rather than the present 
0.005% by weight for a single 
determination. Long, slender objects are 
more likely to suffer bending under 
rough handling or accident conditions 
than are short or large-diameter objects. 
A minimum length of 10 centimeters and 
a minimum length-to-width ratio of 10 
have been selected for application of the 
bending test. The leaching test specified 
by the IAEA regulations has been 
selected as suitable and should yield 
uniform results. An absolute amount of 
activity leached is better related to the 
hazard than is a fixed percentage of 
weight. Although 0.05 microcurie is 
much smaller than any of the An 
quantities, in this case it is specified as 
a measure of the indispersibility and is 
equivalent to the maximum permissible 
nonfixed surface contamination on 500 
square centimeters of a package surface.

Previous regulations required that 
“special form radioactive material” have 
either: (1) No dimension less than 0.5 
millimeters, or (2) at least one dimension 
greater than 5 millimeters. It is now 
required that special form radioactive 
material must have at least one 
dimension not less than 5 millimeters. 
The first option has been removed 
because of the possible difficulty of 
identifying, for safe handling, an object 
as small as 0.5 millimeters in every 
dimension.

The proposed definition for special 
form would have required all 
encapsulations to be “so constructed 
that it can be opened only by 
destructive means.” This phrase was 
intended to clarify the IAEA 
requirement which states that an 
encapsulation must be “so constructed 
that it can be opened only by destroying

the capsule”. Comments received 
indicated that IAEA wording was less 
subject to varying interpretations and so 
it has been incorporated in the 
definition of special form. Commenters 
pointed out some difficulties which 
would result from performing cutting 
and welding or brazing operations in the 
closed environment of a glove-box or 
hot cell, but these objections were not 
quantified to any degree and are 
routinely performed in certain 
industries. It was not established by the 
commenters that die proposed 
requirement could not be met or that it 
would be too costly to meet the 
requirement.

An option has been added to the 
requirements dealing with leak testing of 
special form capsules. The proposal only 
specified a leaching assessment method 
whereby the test specimen is immersed 
in water and stored in air with 
subsequent water immersion. The 
activity leached by the water immersion 
determines if the source is leakfree. As 
an option to this test, which takes over 
one week, a volumetric leak rate of 10-4 
torr-liter/second for solids and 10“8 torr- 
liter/second for liquid and gaseous 
contents is specified as being equivalent 
to passing the leaching test However, 
this volumetric leak test is only suitable 
for sources with an internal void volume 
of at least 0.10 milliliter and is restricted 
to these source designs. Providing this 
optional acceptance criteria allows the 
tester to utilize a number of different 
testing methods which me sensitive 
enough to detect volumetric leak rates of 
this magnitude.

A phase out period of two years has 
been provided in § 173.403(z) for special 
form capsule designs which are not 
requalified under the special form 
requirements in order to provide for the 
construction of additional capsules to 
existing designs. These capsules may 
continue to be transported to the end of 
their useful life. Two years following the 
effective date of this publication all new 
designs and all new construction must 
meet the current requirements.

C. Addition o f  Lead-201
In response to a petition for 

rulemaking by Diagnostic Isotopes, Inc., 
to the NRC, lead-201 (201-Pb) is added to 
the table of radionuclides found in 
§ 173.435. The daughter radionuclide 
resulting from the decay of 201-Pb is 
thallium-201 which is useful in nuclear 
medicine and clinical diagnosis. The 
details of the calculations for the Ai and 
A2 values for 201-Pb are found in 
Appendix B of the Environmental 
Impact Appraisal of Changes to 
Radioactive Material Packaging and

Transportation Regulations, prepared by 
the NRC.
D. M etrication

The metric system, as represented by 
the International System of Units (SI), 
has been employed to the extent 
practicable m the revised regulations. 
Rounded-off values of equivalents for 
the English system are given in 
parentheses, except in a few cases 
where the conversion seems 
unnecessary or inappropriate. In some 
cases conventional units have been 
retained to prevent the confusion which 
would result from using SI units which 
are used very little as of this date, e.g., 
the millirem is retained instead of 
converting to Sieverts.

E. Low  S pecific A ctivity (LSA)
M aterials and Low  L evel S olid  (LLS) 
M aterials

The proposed regulations for LSA and 
LLS were in accord with the 1973 IAEA 
regulations in many regards but would 
have imposed more stringent packaging 
requirements. Many commenters 
objected to the increased costs which 
would have been incurred in upgrading 
or phasing out many existing package 
designs. Several commenters were of the 
opinion that more stringent packaging 
requirements and the associated costs 
would not significantly improve the 
safety of these materials in 
transportation.

Additionally, the NRC, with MTB 
cooperation, is studying the regulatory 
requirements and basis for LSA and LLS 
materials. This study is addressing the 
hazards, packaging requirements and 
costs involved in shipping these 
materials.

The IAEA has proposed an extensive 
revision of the LSA and LLS 
requirements including the imposition of 
additional radiation level limitations 
and more stringent packaging. These 
proposals are not expected to be 
adopted before mid-1984.

As a result of these current activities 
concerning LSA, MTB believes that the 
most prudent course of action is to make 
no substantive changes in die LSA 
packaging requirements at this time. 
Subsequently, the packaging 
requirements and any other identified 
concerns pertaining to LSA will be 
addressed in a future rulemaking. 
Consequently, this HM-169 final rule is 
greatly simplified over its proposal as 
many LSA requirements which were 
proposed have been deleted including 
the LLS category and such defined terms 
as the “transport index for low specific 
activity material or low level solid 
material transported as a full load. . .
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The definition of LSA materials has 
been modified since the transport group 
system of radionuclide classification has 
been replaced by the Ai/Aa system. LSA 
materials which are not specifically 
listed by name are classified according 
to the A2 value for the nuclide or 
nuclides present in the LSA. For uniform 
mixtures of nuclides the following 
formula will determine if the mixture is 
defined as LSA:
APGj APGa APGS
__ + + ___<1
0.0001 0.005 0.3
Where:
APGi =  the total activity per gram of

material of all nuclides present with an 
Aa value of less than 0.05 curie.

APGa =  the total activity per gram of
material of all nuclides present with an 
Aa value of more than 0.05 but less than
1.0 curie.

APGa =  the total activity per gram of
material of all nuclides present with an 
Aa value exceeding 1.0 curie.

If the above summation for a given 
uniform mixture is less than or equal to 
1 then the mixture may be classified as 
LSA.

The breakpoint values of 0.05 and 1.0 
curie have been chosen to maintain as 
closely as possible the results obtained 
using the old transport group system 
with those obtained under the Ai/Aa 
system.

F. Empty Packaging
A modification has been made to the 

provisions for shipping radioactive 
materials packagings which have been 
emptied of contents but still contain 
some residual material. Previously,
§ 173.29(b) prescribed the conditions 
under which packages could be shipped 
as “empty.”jThese requirements in many 
respects were the same as for “limited 
quantities,” that is, no significant 
external contamination and no radiation 
levels exceeding 0.5 millirem per hour at 
the packaging surface. In keeping with 
the excepted nature of these empty 
packagings the total residual 
radioactivity with the packaging was 
not to exceed a limited quantity as 
previously specified in § 173.391(a).

This presented a serious problem to 
shippers of these packagings in that in 
many instances it is not practical to 
determine the exact amount of residual 
radioactive material in the packaging. 
This is particularly true when the 
internal contamination is a combination 
of removable and fixed contamination. 
The removable constituents can be 
quantified by smear or wipe sampling 
but the fixed contamination is extremely 
difficult to quantify accurately unless 
the exact radionuclide mix is known. 
Consequently, there were only a few

instances when it was possible to ship 
packages as empty.

The IAEA has adopted criteria for 
empty packages which eliminate this 
problem, while still ensuring that these 
packages represent no significant 
hazard during transportation, by placing 
limits on the:

(1) Removable external surface 
contamination;

(2) Removable internal contamination; 
and,

(3) Radiation level at the external 
surface of the packaging.

These three controls make it 
unnecessary to limit the total 
radioactivity present per se. The 
removable contamination limits ensure 
safety in handling and limit 
consequences in the event the packaging 
is damaged or opened. The radiation 
level limits ensure that exposures are 
extremely low and effectively places a 
limit on the amount of fixed 
contamination that may be present.

MTB believes that the IAEA criteria, 
as adopted in § 173.427, will provide for 
the continued safe shipping of empty 
packagings while providing needed 
flexibility in making these shipments.
G. Im port/Export Shipments

Section 171.12 has been revised to 
permit the shipment of radioactive 
materials packages, in international 
commerce, which conform with the 
IAEA "Regulations for the Safe 
Transport of Radioactive Materials, 
Safety Series No. 6,1973 Revised 
Edition” (as amended) with certain 
restrictions. Prior to this amendment, 
such provisions were only available to 
packages not exceeding a Type A 
quantity, low specific activity 
radioactive materials, and non-fissile 
radioactive materials. Extending this 
authorization to fissile radioactive 
materials and shipments requiring a 
Type B packaging will greatly facilitate 
the through movement of these packages 
by reducing the administrative burden 
on shippers and carriers to comply with 
varying requirements between die U.S. 
and the international community, 
without a sacrifice in safety. However, 
certain requirements designed to aid in 
emergency response activities do 
remain—detailed shipping papers and y 
placarding for "highway route controlled 
quantities” (see H., below) for example. 
In addition, for a shipper to qualify 
under this section its packages must be 
certified as being approved for use by 
the country of origin and foreign- 
designed packages must be revalidated 
or endorsed by MTB as is already 
required. This certification process 
addresses activity limits, authorized 
contents, suitability of package design,

special handling controls, and other 
areas which focus on the acceptability 
of packages for shipment, thereby 
assuring their ability to safely contain 
radioactive materials in transport. The 
MTB revalidation procedure is being 
maintained in order to ensure 

^essentially equivalent levels of safety 
between import shipments and domestic 
shipments. MTB believes that this 
change will not decrease safety in any 
way because many of the differences 
still existing between the 1973 IAEA 
regulations and this rulemaking result 
from the IAEA regulations being too 
restrictive or imposing what MTB 
believes to be unnecessary 
requirements. One example is large 
freight container placarding. The U.S. 
regulations require placarding only 
under the three conditions presented in 
§ 172.504, Table 1. The IAEA requires 
large freight container labeling and 
placarding for all radioactive materials 
except for limited quantities. However, 
in cases like this it is believed that there 
is no detriment in displaying the labels 
and placards and the provisions of 
§ 171.12 relieve a significant burden on 
the shipper who otherwise must add or 
remove placards and labels at the 
border. The other existing differences 
between the U.S. and IAEA regulations 
are of a similar nature and allowing 
import and export shipments to move 
with minimal delay and expense with no 
detrimental effect on safety is believed 
to be in the public interest.

H. Designation o f  H ighway Route 
C ontrolled Quantities

The adoption of the Ai/As system to 
replace the transport group system of 
classifying radionuclides has removed 
the basis on which the term “large 
quantity” (§ 173.389(b)) was defined.
The term “large quantity” was originally 
used to: (1) designate quantities of 
radioactive materials which generate 
sufficient decay heat to warrant 
consideration of heat dissipation in the 
package design and approval; and (2) 
identify packages whose contents are 
sufficient to require supplemental 
operational controls such as periodic 
venting of pressure or use of an active 
cooling system. This concept was 
embodied in the 1961,1964 and 1967 
IAEA transport regulations. 
Consequently the term was still in the 
Hazardous Materials Regulations as a 
vestige of the earlier IAEA versions.

Present practice in the U.S. is that all 
Type B packages are approved for 
specified contents and are limited to 
these specific contents. Decay heat 
rejection is one of the considerations 
taken into account in approving the
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contents for a package design. This is a 
superior approach to the earlier, 
somewhat arbitrary establishment of 
“across the board” large quantity 
designations because decay heat 
rejection is in fact a contents and  
package dependent consideration. For 
example, a relatively small heat source 
could be thermally degraded if the 
package was an extremely good 
insulator and did not allow the 
generated heat to be rejected. Current 
practice in the U.S. is in line with the 
current (1973) IAEA approach which is 
to consider heat removal in a ll Type B 
package approvals.

The use of operational controls is 
another concept which has essentially 
been abandoned in the U.S. as well as 
world-wide. Current practice is to 
require that the package itself be 
capable of maintaining its integrity and 
meeting the hypothetical accident 
conditions without human intervention.

As a result of the evolution of the 
package approval process over the last 
15 years the concept of a “large 
quantity” package design is now 
superfluous as it pertains to Type B 
package designs, approvals, and 
contents limitations. Currently, all Type 
B package designs meet the criteria 
which were, at one time, required only 
for high activity content packages.

The only remaining use for the term 
“large quantity” has been as a result of 
Docket HM-164 (46 FR 5298, January 19, 
1981) which established rules governing 
the highway routing of radioactive 
materials shipments. Any vehicle 
transporting a Type B package 
containing a “large quantity” of 
radioactive materials is subject to 
additional requirements including 
specific routing criteria. Obviously, 
some provisions must be made for the 
continuity of this rule, a fact that was 
noted at the time the HM-164 rule was 
proposed (See 45 FR 7152, January 31, 
1980) as well as when the final HM-164 
rule was published (See 46 FR 5298, 

-January 19,1981).
The MTB, in conjunction with the 

NRC, has selected new criteria based on 
the Ai/A* system which will duplicate 
the “large quantity” criteria as closely 
as practical. The criteria selected also 
reflect some of the IAEA criteria for 
determining which shipments shall be 
subjected to additional administrative 
controls. The following criteria 
determine whether a particular amount 
of radioactive material within a single 
package shall be subjected to the 
additional administrative controls 
required by the HM-164 rules:

(1) 3,000 X Ai for special form 
material;

(2) 3,000 X  At for normal form 
material; or

(3) 30,000 curies, whichever is least.
For any particular radionuclide or

mixture, these values correspond to
3,000 times the contents permitted in a 
Type A package, or in the case of 
nuclides with an Ai or A* (as 
appropriate) value of more than 10 
curies, a designation of 30,000 curies as 
the value. In order to make these values 
as easy to understand and use as 
possible, the term “highway route 
controlled quantity” has been adopted. 
MTB believes that the term avoids 
confusion with the previously used term 
“large quantity” which means different 
things to different people and which is 
now obsolete.

There are some differences between 
the old values for “large quantity” and 
the new values for "highway route 
controlled quantity.” The most* 
significant differences occur for special 
form materials and alpha-emitting 
transuranic elements. For most special 
form materials, the new values are 
higher than the old value of 5,000 curies. 
This reflects the fact that the new values 
are directly related to the radiation 
source strength rather than an “across- 
the-board” value based on decay heat 
generation. The majority of special form 
shipments which will be relieved from 
specific routing requirements are 
medical and industrial shipments of 
cobalt-60 and cesium-137 irradiation 
8010*068. These sources typically fall into 
the range of 5,000-10,000 curies and are 
used in a variety of medical and 
industrial applications where medium 
strength sources are needed. It should 
be noted that while these sources are of 
significant activity when compared to 
“normal form” values, special form 
materials are essentially nondispersible. 
The integrity of the sources is high since 
the capsules themselves must be 
capable of withstanding severe accident 
conditions (30 foot drop, 1,475#F heat, 
percussion and immersion). This 
provides what is essentially a ‘Type B 
within a Type B” package, thus ensuring 
an extremely high level of integrity. Of 
the 140 shipments reported to MTB by 
October 31,1982, as required by 
§ 173.22(c), 42 of these would be relieved 
from the HM-164 routing and reporting 
requirements. The MTB believes this is a 
justified reduction of costs and delays 
given the integrity of the materials and 
in some cases the time-critical nature of 
the shipments. It should be noted that no 
irradiated reactor fuel is expected to fall 
into this category and be relieved from 
these requirements.

For some normal form alpha-emitting 
nuclides the new Aa values are lower 
than the old 20 curie limit for Transport

Group I nuclides. There are 9 of these 
nuclides which will have lower highway 
route controlled quantities than before 
and some additional shipments of these 
materials would be subjected to the 
HM-164 requirements. Except for the 
thorium and plutonium nuclides, the 
affected nuclides which have lower 
values are not frequently shipped and 
the effect of lowering the values will be 
very small. For the thorium and 
plutonium isotopes, the result of the new 
values will also be small because these 
nuclides are generally shipped in 
mixtures which are very high in activity 
and will simply continue to be covered 
by HM-164 requirements or are in forms 
which are of such low specific activity 
that they are not covered under either 
the new or old criteria.

There are some shipments of normal 
form materials which have been 
reported to MTB which would be 
relieved from HM-164 requirements and 
these can be characterized as research 
related. These materials are generally 
mixtures destined for analysis or further 
research and generally fall into the 
range of 20 to 1,000 curies. The number 
of these shipments is low by virtue of 
their nature.

The MTB is convinced that the new 
highway route controlled quantities are 
superior to the old large quantity values 
for the purpose of HM-164 requirements. 
The new values more accurately reflect 
a uniform level of hazard for the 
contents. It is recognized that while 
some values will go higher and some 
will be lower, the net result will be a 
positive safety benefit and more 
accurately relates the package contents 
to the additional administrative controls 
imposed by HM-164.
fid. Minor Changes

A. M arking o f  Lim ited Quantities and  
D evices

The Notice contained proposals 
concerning marking limited quantities 
and devices as required by the 1973 
IAEA regulations. Several commenters 
objected to this, basically for two 
reasons:

(1) For limited quantities, the proposal 
that the packaging bear the marking 
“Radioactive” in such a manner as to be 
visible upon opening would require 
marking in several places since the 
shipper has no control over how the 
package is opened; and

(2) For radioactive devices, it is highly 
impractical to mark many devices (such 
as electron tubes) which contain minute 
amounts of radioactive material.

The MTB agrees with these comments 
and has removed the proposed marking
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requirements for these materials, 
retaining the previously existing 
marking requirements (§ 173.391(a)) 
which are reasonable. Export or import 
shipments which need to comply with 
the 1973 IAEA regulations may be so 
marked and exported or imported in 
accordance with § 171.12(e).
B. DOT Specification 55 Packaging

As amended herein, the use of 
existing DOT Specification-55 (Spec 55) 
packages will be discontinued two years 
after the effective date of these 
amendments. As a result of prior 
rulemaking in Docket HM-111 (39 FR 
45238), published on December 31,1974, 
construction of Spec. 55 packages after 
March 31,1975, has not been authorized. 
As was stated in the preamble to the 
notice of proposed rulemaking in Docket 
HM-111 (39 FR 29483, October 25,1973), 
the Department announced its intention 
to phase out the Spec. 55 as a "limited 
Type B” packaging at some later date. 
Future use of such packagings two years 
after the effective date of this 
amendment to Part 173 will be 
contingent upon the user either 
requalifying the package design as a 
DOT Specification 7A (for Type A 
shipments), using the existing 
Specification 55’s in conjunction with 
DOT Specification 20 WC or 21 WC 
wooden or wooden/steel outer 
packagings, or having the packaging 
approved by the NRC. This change from 
the proposal will still result in the phase 
out of Specification 55 packagings per se 
but will allow their continued use when 
requalified, reapproved, or used in 
conjunction with 20 WC and 21 WC 
outer packaging. The existence of these 
options significantly reduce the cost of 
this discontinuance and yet will ensure 
that the Spec 55’s will meet the 
performance standards required^ all 
other packages in order to ensure public 
safety.
C. DOT Specification 7A Packaging

Since the tests required for 
Specification 7A  packagings are 
somewhat different than the previously 
required tests, a two year period has 
been established for shippers to adapt to 
the new test requirements.

Existing packagings may continue to 
be used as long as they will meet the 
previously existing Specification 7A test 
requirements. New packagings may be 
constructed to existing designs for a 
period of two years from the effective 
date of the amendment The provisions 
allow for the continued use of existing 
packagings throughout their useful life 
and allows construction of new 
packagings to the “old” designs for two 
years.

Two years following the effective date 
of this publication all new packaging 
designs and all new packaging 
construction must meet the requirements 
of § 178.350 adopted herein and, 
consequently, the test requirements of 
§ 173.465.

D. Labeling Requirem ents
In keeping with MTB’s objective of 

simplifying and clarifying the 
regulations whenever possible, § 172.403 
has been rewritten to include a table for 
use in determining the proper label to 
place on radioactive materials packages. 
The requirements pertaining to labeling 
have not been changed but the tabular 
presentation is believed to be an 
improvement over the previous text.

E. Redesignation o f  Subpart I  in Part 173
Although the notice of proposed 

rulemaking considered reissuance of the 
radioactive materials regulations in a 
new Part 127 it has subsequently been 
determined to retain these requirements 
in Part 173, but in a separately identified 
subpart. Subpart I is the most logical 
choice since the regulations pertaining 
to radioactive materials will retain their 
same relative position in the Hazardous 
Materials Regulations with respect to 
the other hazard classes, and since the 
Special Requirements for Certain Rail 
Shipments or Movements will have 
greater visibility in Subpart A. 
Consequently, § § 173.426 and 173.432 
are recodified at §§ 173.9 and 173.10, 
respectively. The heading of Subpart I is 
changed to read "Radioactive 
Materials.”

F. Type A Limits fo r  Certain Beta- 
Emitting R adionuclides

The IAEA, as part of its effort to 
maintain the continued adequacy of the 
regulations, has adopted a modified 
system for determining Ai and A2 
values. This new system will be 
incorporated in the 1984 revision of the 
IAEA regulations which is being

prepared. The system was adopted in 
principle by the IAEA at the March 1982, 
Advisory Group on the revision and it 
was subsequently refined by a special 
Working Group which met in August 
1982. When the IAEA circulates the "3rd 
Draft” version of the regulations, DOT 
will be making it available and will seek 
public comment.

It has become apparent to MTB that 
the new system incorporates a 
radiological exposure pathway which 
has not been considered previously.
This pathway involves consideration of 
the dose to the skin of a person 
contaminated with a radionuclide. For 
most radionuclides this is not a limiting 
pathway as other considerations in both 
the present and proposed systems are 
generally more limiting. Examples of the 
other more limiting considerations are 

-radiation levels from unshielded 
material and internal pathways such as 

. inhalation. For some beta-emitting 
nuclides, however, the contaminated 
skin consideration is limiting. In some 
cases the Type A limits calculated under 
the newly adopted system are 
significantly lower than the previously 
accepted A2 values and some are even 
lower than the earlier Transport Group 
values.

The MTB believes that it cannot 
ignore the contribution that the 
contaminated skin consideration makes 
toward a complete system for 
calculating Type A values. This is 
particularly true for radionuclides which 
have high A2 values under the 1973 
IAEA regulations and would have 
considerably lower A2 values under the 
new IAEA system due to their potential 
for significant dose to contaminated 
skin. Of the radionuclides which would 
have lower values under the new IAEA 
system, some have values below the old 
transport group values (case 1) and 
some have values between the old 
transport group and the 1973 IAEA 
values (case 2). These two cases can be 
represented graphically as:
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The MTB believes that it is prudent to 
both accept this new pathway as 
necessary to provide a complete system 
fo  ̂setting Type A values and to 
minimize unnecessary fluctuations in 
the Type A limits. While there is some 
uncertainty as to the exact values which 
will result from the final, accepted new 
IAEA system the MTB is confident that 
the values now available are 
conservative and will most probably not 
be lowered. Therefore, for those 
nuclides which are limited by the skin 
exposure pathway values have been 
selected as follows:

Case 1: The transport group values are 
adopted as the new As values.

Case 2: The values now available are 
adopted in lieu of the 1973 IAEA values.

The radionuclides which are affected 
in case 1 are:

Ag-111 Nd-147 Si-31
As-77 Nd-149 Sm-153
Au-198 Os-193 Te-127M
Cd-115 Pd-109 Te-127
Ce-143 Pm-149 Te-129
Dy-165 Pr-143 W-187
Er-171 Pt-197m Zn-69m
Gd-159 Pt-197 Zn 69
In-115m Re-186
Mo-99 Sc-47

The radionuclides which 
in case 2 are:

are affected

Au-199 Eu-155 Rh-105
Br-77 Hf-181 Ru-103 .
C-14 Hg-203 S-35
Ca-45 1-133 Sb-125
Ce-141 Id-Ill Sr-89
Cl-38 Ir-192 Tb-160
Cs-134m K-43 Tc-99
Cs-135 Lu-177 Te-129m
Cs-137 N-13 Th-231
Cu-64 Np-239 Tl-204
Cu-67 Og-191 " Tm-170
Er-169 Pm-147 W-185
Eu-152 Rb-81 Yb-175

In both cases the values adopted 
herein are no lower than the previously 
existing transport group values and yet 
are lower than the previously proposed 
1973 IAEA As values. For the 
radionuclides listed under case 1, the As 
is set at the old limit of 20 curies as each 
nuclide was previously in transport 
group IV which had this limit The 
nuclides listed in case 2 have been 
assigned the currently available values 
under the new IAEA system. These 
values are between the old transport 
group and the 1973 IAEA values. When 
the new. IAEA system is fully 
implemented by the IAEA and the skin 
exposure pathway is taken into due 
account then MTB expects to complete 
the alignment of As values between the 
U.S. and the IAEA.

IV. Classification of Rule; Reporting 
Requirements; and Impact on Small 
Entities
A. N on-major rule

The Materials Transportation Bureau 
has determined that this regulatory 
amendment is not a major rule under 
terms of Executive Order 12291 or 
significant under DOT regulatory 
procedures (44 F R 11034) and does not 
require a Regulatory Impact Analysis, 
nor does it require an environmental 
impact statement under the National 
Environmental Policy Act (42 U.S.C.
4321 et. seq.).

This determination is made on the 
basis that: (1) The final rule will have an 
annual effect on the economy not 
exceeding $100 million, (2) there will be 
no major increase in costs or prices for 
consumers, individual industries, 
Federal, State, or local governmental 
agencies, or geographic regions, and (3) 
it will not result in significant adverse 
effects on competition, employment, 
investment, productivity, innovation, or 
the ability of U.S.-based enterprises to 
compete with foreign-based enterprises 
in domestic or export markets.

The Department has determined 
under Council of Environmental Quality 
guidelines not to prepare an 
environmental impact statement for the 
amendment herein.

Concurrently with the publication of 
this rulemaking document, the 
Department is making available in its 
Dockets Branch at the address indicated 
above, an “Environmental Impact 
Assessment of Changes to Radioactive 
Materials Transport Regulations" 
intended to support a negative 
declaration. This assessment was 
prepared by the U.S. Nuclear Regulatory 
Commission in support of its changes to 
10 CFR Part 71 which are to be 
published in a subsequent issue of the 
Federal Register. Its analyses and 
conclusions are considered directly 
applicable to the proposals by the 
Department herein, in support of this 
negative declaration.
B. Paperw ork Reduction A ct

In accordance with the Paperwork 
Reduction Act of 1980 (P.L 96-511), 
certain reporting or recordkeeping 
provisions that are included in this 
regulation have been submitted for 
approval to the Office of Management 
and Budget (OMB). They are not 
effective until OMB approval has been 
obtained and the public notified to that 
effect through a technical amendment to 
this regulation. Other information 
collection requirements contained in this 
regulation (§§ 173.471 (a), (d), and (f),
173.472 (b) and (e), 173.473(a), 173.476 (a)

and (b), and 173.478(a)) have been 
approved by OMB and assigned control 
numbers indicated in the regulatory text 
of this document.
C. Im pact on Sm all Entities

Based on limited information 
available concerning size and nature of 
entities likely to be affected, I certify 
that this amendment will not, as 
promulgated, have a significant 
economic impact on a substantial 
number of small entities. Small 
businesses potentially affected include 
manufacturers, distributors, carriers, 
and users of: (1) Radiopharmaceuticals;
(2) measuring, detecting, and calibrating 
devices which employ radioactive 
materials; and (3) packagings 
specifically designed for use in the 
transportation of radioactive materials. 
The economic impact on such small 
entities will be minimal.

V. List of Subjects
49 CFR Part 171

Exports, hazardous materials 
transportation, Imports.
49 CFR Part 172

Hazardous materials transportation, 
Labeling.
49 CFR Part 173

Hazardous materials transportation, 
Packaging and containers.
49 CFR Part 174

Hazardous materials transportation, 
Railroad safety.
49 CFR Part 175

Hazardous materials transportation, 
Air carriers, Radioactive materials.
49 CFR Part 176

Hazardous materials transportation, 
Maritime carriers.
49 CFR Part 177

Hazardous materials transportation, 
Motor carriers.
49 CFR Part 178

Hazardous materials transportation, 
Packaging and containers.

In consideration of the foregoing,
Parts 171,172,173,174,175,176,177, and 
178 of Title 49, Code of Federal 
Regulations are amended as follows:

PART 171-^GENERAL INFORMATION, 
REGULATIONS, AND DEFINITIONS

1. In § 171.7, paragraphs (c)(15), (d)(10) 
and (d)(ll) are revised to read as 
follows, and paragraph (c)(25) is 
removed and reserved.
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§ 171.7 Matter incorporated by reference. 
* * * * *

(c) * * *
(15) IAEA: International Atomic 

Energy Agency, Wagramerstrasse 5,
P.O. Box 100, A-1400, Vienna, Austria * * *
* * * * *

(25) [Reserved]
* * * * *

(d) * * *
(10) IAEA “Regulations for the Safe 

Transport of Radioactive Materials, 
Safety Series No. 6,1973 Revised Edition 
(as amended).“

(11) United States Nuclear Regulatory 
Commission (USNRC) 10 CFR Part 71, 
“Packaging of Radioactive Material for 
Transport and Transportation of 
Radioactive Material Under Certain 
Conditions.”
* * * * *

2. In § 171.8, the entry for “full load” is 
removed, a definition for “IAEA” is 
added in its proper alphabetical 
sequence, and the following definitions 
are revised to read as follows:

§ 171.8 Definitions and abbreviations.
* * * * *

“IAEA” means International Atomic 
Energy Agency.
* * * * *

“Package” or “Outside Package” 
means a packaging plus its contents. For 
radioactive materials, see § 173.403 of 
this subchapter. “Packaging” means the 
assembly of one or more containers and 
any other components necessary to 
assure compliance with the minimum 
packaging requirements of this 
subchapter and includes containers ,J  * 
(other than freight containers or 
overpacks), portable tanks, cargo tanks, 
tank cars, and multi-unit tank car tanks.

§ 172.101 Hazardous Materials Table

For radioactive materials, see § 173.403 
of this subchapter.
* * * * *

"Preferred route” or “Preferred 
highway” is a highway for shipment of 
“highway route controlled quantities” of 
radioactive materials so designated by a 
State routing agency, and any Interstate 
System highway for which an 
alternative highway has not been 
designated by such State agency as 
provided by § 177.825(b) of this 
subchapter.
* * * * *

"Radioactive materials” See § 173.403 
of this subchapter for definitions 
relating to radioactive materials.
* * * * *

2a. In § 171.11, paragraph (d)(6)(ii), is 
amended by removing section reference 
“§ 173.393(b)” and inserting in its place 
“§ 173.471,173.472 and 173.473”; 
paragraph (d)(6)(iii) is amended by 
removing section reference "173.393 
(p)(q) and (r)(3)” and inserting in its 
place "173.448 (e)(f) and (g)(3)”; 
paragraph (d)(6)(iv) is amended by 
removing section reference "§ 173.391” 
and inserting in its place “§§ 173.421, 
173.422 or 173.424, as appropriate”; and 
paragraph (d)(6)(v) is revised to read as 
follows:

§171.11 Use of ICAO Technical 
Instructions.
* * * * *

(d) * * *
*  *  *

(v) Type A package contents shall be 
limited in accordance with § 173.431 of 
this subchapter.
* * * . * *

3. In § 171.12, paragraph (e) is revised 
to read as follows:

§ 171.12 Import and export shipments.
* * * * *

(e) Radioactive 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 
accepted for transportation when 
packaged, marked, labeled and 
otherwise prepared for shipment in 
accordance with IAEA “Regulations for 
the Safe Transport of Radioactive 
Materials, Safety Series No. 6,1973 
Revised Edition (as amended)”, if:

(1) The radioactive material is offered 
and accepted in accordance with the 
requirements of Subparts C and F of 
Part 172 of this subchapter pertaining to 
shipping papers and placarding;

(2) For fissile materials and Type B 
packages, the competent authority 
certifiction and any necessary 
revalidation is obtained from the 
appropriate competent authorites as 
specified in §§ 173.471,173.472 and
173.473 of this subchapter; and all 
requirements of the certificates and 
revalidations are met;

(3) Type A package contents shall be 
limited in accordance with § 173.431 of 
this subchapter; and

(4) The country of origin for the 
shipment has adopted the IAEA 
“Regulations for the Safe Transport of 
Radioactive Materials, Safety Series No.
6,1973 Revised Edition (as amended).”

PART 172— HAZARDOUS MATERIALS 
TABLES AND HAZARDOUS 
MATERIALS COMMUNICATIONS 
REGULATIONS

4. The Hazardous Materials Table to 
§ 172.101 is amended as follows:

§ 172.101 Purpose and use of hazardous 
materials table.
* * * * *

( 1)  (2) (3)

Hazardous materials 

names

Deletions.-^..... ..
e *

Plutonium Radioactive Material,
nitrate, 
solution

0A) (4) (5)

Packaging

(6)

Maximum net quantity in 
one package

(7)

Water shipments
Labels)

Identification number required (if 
not

excepted)
Excep­
tions

Specific
require­
ments

Passenger
carrying Cargo only 

aircraft or aircraft 
railcar

Cargo
ves­
sel

Pas­
senger
vessel

Other
require­
ments

(a) (b) (a) <b) «0 9 » (c)

NA9185.................. ...
ft

Radioactive (See
ft

173.393 173.396
• •

1.2— 1.2
172.403).
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(1) (2) (3) (3A) (4) (5) (6) (7)

Hazardous materials
Packaging Maximum net quantity in 

one package
Water shipments

Label(s)
+EAW descriptions and 

proper shipping 
names

Hazard class Identification number required (if 
not

excepted)
Excep- SP«**0 require- 
00,18 ments

Passenger
carrying Cargo only 

aircraft or aircraft 
railcar

Cargo
ves­
sel

Pas­
senger
vessel

Other
require­
ments

Radioactive device, Radioactive Material...... «... UN2911............................... .. None..............
(a) (b) 

173.391 ....................
(a) (b) (a)

1.2
(b)

1.2 .
(c)

n.o.s..

Revisions

Radioactive material, 
empty packages.

Radioactive material, 
fissile, n.o.s..

Radioactive material, 
instalments an d  
articles.

Radioactive material, 
limited quantity, 
n.o.s„

Radioactive material, 
low specific activity 
o r  LSA, n.o.s..

Radioactive material, 
n .o.8 ..

Radioactive material, 
special form, n.o.s..

Thorium metal, 
pyrophoric.

Radioactive Material______UN2908_________ ________  Empty.........«... 173.427 ..........„......

Radioactive Material-------- - UN2918________ ...______ Radioactive..... 173.453 173.417

Radioactive Material....«.«... UN2911.......____................. None.

Radioactive Material............ UN2910...««.___________... None.

173.422 _________ V.
173.424

173.421

Trorium nitrate..

Radioactive Material«......«.. UN2912__ _ Radioactive....  173.421
173.422
173.424

Radioactive Material.___ UN2982..........___________  Radioactive....  173.421
173.422
173.424

Radioactive Material........... UN2974_______ ,______Radioactive..... 173.421
173.422• * * * 

Radioactive Material........... UN2975«.«.«-.«««...«....««... Radioactive ' None
and
Flammable
Solid.

Radioactive Material............ UN2976„_«._.„_..«„_..«..„„ Radioactive
and
Oxidizer.

Uranium hexafluroide, Radioactive Material........... UN2977..
fissile (contain ing  
m om  than 0.72%  .
U -235).

Uranium hexafluoride, Radioactive Material........ .. UN2978..
low specific activity.

Radioactive
and
Corrosive.

Uranium metal 
pyrophoric.

Uranyl acetate (RQ- 
5000/2270).

Uranyl nitrate 
hexahydrate 
solution (RQ-5000/ 
2270.

Uranyl nitrate, solid 
(RQ-5000/2270.

Radioactive Material...««..... UN2979«

Radioactive Material......««« NA9160..

Radioactive Material........... UN2980..

Radioactive Material.«..««.« UN2981..

Radioactive
and
Corrosive.

Radioactive
and
Oxidizer.

173.425

173.415
173.418

173.415
173.416

173.418 Forbidden....... 2.5 pounds.

1,2 1.2

1.2 1,2

1.2 1.2

1.2 1,2

1.2 1.2

1.2 4 1,2

1.2 1.2

1.2 1,2

None 173.419 Forbidden....... 25 pounds.

173.453 173.417

Radioactive 173.421 173.425
and
Corrosive.

Radioactive 
and
Flammable
solid.

Radioactive  173.421 173.415
173.425 173.416
173.421 173.415

None 173.418 Forbidden....... Forbidden.

173.425 173.416
173.417

None 173.419 Forbidden...... 25 pounds.

1,2 1,2 Separate
longitudi­
nally by a 
complete 
hold or 
compart­
ment 
from 
explo­
sives.

1.2 1.2

1.2 1.2

1.2 1,2

1,2 1,2

1,2 1.2

1 2  1,2 Separate
longitudi­
nally by 
an
interven­
ing hold 
or
compart­
ment
from
explo­
sives.

5. In § 172.203, paragraph (d)(l)(i) is 
amended by removing section reference 
“§ 173.390” and inserting in its place 
“§ 173.435”; paragraph (d)(1)(vi)(A) is 
amended by removing section reference 
“§ 173.396(a)” and inserting in its place 
“§ 173.453”; paragraph (d)(l)(vi)(B) is 
amended by removing section reference 
“§ 173.389(a)” and inserting in its place 
"§ 173.455”; paragraph (d)(l)(vii) is 
amended by removing the phrases “U.S.

Energy Research and Development 
Administration (ERDA)” and “ERDA”, 
and inserting in their appropriate place 
“U.S. Department of Energy (DOE)” and 
“DOE”, and by removing section 
reference “§ 173.393a” and inserting in 
its place “§ 173.471”; paragraph
(d)(l)(viii) is amended by removing 
section reference “§ 173.393b(a)(3)” and 
inserting in its place “§ 173.473”; 
paragraph (d)(l)(ix) is removed; and the

last sentence of paragraph (d)(l)(iii) is 
amended to read as follows:

§ 172.203 Additional description 
requirements.
*  *  *  *  *

(d) * * *
(1) .  * *

(iii) * * * For the shipment of a 
package containing a highway route 
controlled quantity of radioactive
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jnaterials (see § 173.403(1) of this 
subchapter), the words “Highway route 
controlled quantity” must be entered in 
association with the basic description. 
* * * * *

§172.204 [Amended]
6. In § 172.204, paragraph (c)(4) is 

amended by removing section reference 
“§ 173.391(a)(b) or (c)” and inserting in 
its place "§§ 173.421,173.422,173.424.”

§ 172.310 [Amended]
7. In § 172.310, paragraph (a)(2) is 

amended by removing section reference 
“§§ 173.389$) and (k) and 173.398(b) and
(c)” and inserting in its place
“§ 173.403”; and paragraph (a)(3) is 
amended by removing section reference 
"§§ 173.393a and 173.393b” and inserting 
in its place §§ 173.471,173.472, and 
173.473.”

8. In § 172.400, paragraph (b)(10) is 
revised to read as follows:

§ 172.400 General labeling requirements. 
* * * * *

(b) * * *
(10) Package of low specific activity 

radioactive material, when being 
transported in a transport vehicle 
assigned for exclusive use of the 
consignor under § 173.425(b) of this 
subchapter.
* * * * *

9. In § 172.403, paragraph (a) is 
amended by removing section reference 
“§ 173.391 or § 173.392” and inserting in 
its place "§§ 173.421 through 173.425”; 
paragraph (g)(1) is amended by 
removing section reference “§ 173.390” 
and inserting in its place “§ 173.435”; 
paragraph (g)(2) is amended by 
removing the phrase “Number of curies” 
and inserting in its place “Activity”; 
paragraph (g)(3) is amended by 
removing the section reference
“§ 173.389(i)” and inserting in its place 
“§ 173.403”; paragraph (d) is removed 
and reserved; and paragraphs (b) and (c) 
are revised to read as follows:

§ 172.403 Radioactive material.
* * * * *

(b) The proper label to affix to a 
package of radioactive material is based 
on the radiation level at the surface of 
the package, the transport index 
(§ 173.403 of this subchapter) and, if 
appropriate, the fissile characteristics of 
the package. The proper category of 
label shall be determined in accordance 
with paragraph (c) of this section. The 
label to be applied shall be the highest 
category required for any of the three 
determining conditions for the package. 
Radioactive White-I is the lowest 
category and Radioactive Yellow-III is 
the highest. For example: a package with

a transport index of 0.8 and a maximum 
surface radiation level of 60 millirem per 
hour which contains no fissile material 
must bear a Radioactive Yellow-III 
label.

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

Transport 
index (T.l.)

Radiation 
level at 

package 
surface (RL)

Fissile criteria Label
category.1

r4 I o R U 0.5  
millirem per 
hour
(mrem/h).

Fissile class 1 
only, no 
fissile class 
If orm.

White-1.

T .U 1.0 .......... 0.5 mrem/ 
h<RL<50

Fissile class 
1, fissile 
class H, 
with
T.l.<1.0, no 
fissile class 
III.

YeNow-ll.

50 mrem/ 
h < R L

Fissile class 
II with 
1.0<T.I., 
fissile class 
III.

YeHow-IH.

'Arty package containing a “highway route controlled 
Quantity” (§ 173.403 of this subchapter) must be labeled as 
Radioactive Yellow-HI.

(d) [Reserved]
* * * * *

§172.504 [Amended]
10. In § 172.504, footnote 5 to Table 1 

is amended by removing section 
reference “§§ 173.389(c) and 173.389(o)” 
and inserting in its place “§ 173.403”, 
and by removing section reference 
“§ 173.392(b)” and inserting in its place 
“§ 173.425(b)”.

10a. Section 172.507 is revised to read 
as follows:

§ 172.507 Special placarding provisions: 
Highway.

Each motor vehicle used to transport a 
package of highway route controlled 
quantity radioactive materials (see 
§ 173.403(1) of this subchapter) must 
have the required RADIOACTIVE 
warning placard placed on a square 
background as described in § 172.527.

§172.510 [Amended]
10b. In § 172.510, paragraph (d) is 

amended by removing section reference 
“173.426” and inserting, in its place, 
“173.9”.

§172.527 [Amended]
10c. In § 172.527, paragraph (a) is 

amended by removing the term “large 
quantity” and inserting in its place 
“highway route controlled quantity”.

PART 173— SHIPPERS— GENERAL 
REQUIREMENTS FOR SHIPMENTS 
AND PACKAGINGS

§173.7 [Amended] 
lOd. In §173.7, paragraph (d) is 

amended by removing section reference

“§ § 173.393a and 173.394 through 
173.396” and inserting in its place,
“§§ 173.416 and 173.417”.

§173.22 [Amended]

10e. In § 173.22, paragraph (c) is 
amended by removing the phrase "large 
quantity packages of radioactive 
material (see § 173.389 of this 
subchapter)” and inserting in its place 
“highway route controlled quantity 
packages of radioactive materials (see 
§ 173.403)”; and paragraph (d) is 
amended by removing the phrase “large 
quantity of radioactive material (see 
§ 173.389(b))” and inserting in its place 
“highway route controlled quantity of 
radioactive material (see § 173.403(1))”.

§ 173.29 [Amended]

11. In § 173.29, paragraph (b) is 
removed and reserved.

§173.121 [Amended]

11a. In § 173.121, paragraph (a)(6) is 
amended by removing section reference 
“173.432” and inserting in its place 
“173.10.”

§173.123 [Amended] 

lib . In § 173.123, paragraph (a)(5) is 
amended by removing section reference 
“173.432” and inserting in its place 
“173.10”.

§173.226 [Reserved]

12. Section 173.226 is removed and 
reserved.

§ 173.389 through 173.398 [Reserved]

13. Sections 173.389 through 173.398 
are removed and reserved.

§ 173.9 [Redesignated from § 173.426]

13a. Section 173.426 is transferred to 
Subpart A and redesignated as § 173.9.

§ 173.10 [Redesignated from § 173.432] 

13b. Section 173.432 is transferred to 
Subpart A and redesignated as § 173.10.

14. Subpart I is revised to read as 
follows:
Subpart I— Radioactive Materials 
Sec.
173.401 Scope.
173.403 Definitions.
173.411 General design requirements.
173.412 Additional design requirements for 

Type A packages.
173.413 Requirements for Type B packages.
173.415 Authorized Type A packages.
173.416 Authorized Type B packages.
173.417 Authorized packaging—fissile 

materials.
173.418 Authorized packaging—pyrophoric 

radioactive materials.
173.419 Authorized packaging—oxidizing 

radioactive materials.
173.421 Limited quantities of radioactive 

materials.
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Sec.
173.422 Exceptions for instruments and 

articles.
173.423 Table of activity limits—excepted 

quantities and devices.
173.424 Excepted article containing natural 

uranium or thorium.
173.425 Transport requirements for low 

specific activity (LSA) radioactive 
materials.

173.427 Empty radioactive materials 
packaging.

174.431 Activity limits for Type A and Type 
B packages.

173.433 Requirements for determination of 
Ai and As values for radionuclides.

173.435 Table of Ai and As values for 
radionuclides.

173.441 Radiation level limitations.
173.442 Thermal limitations.
173.443 Contamination control.
173.444 Labeling requirements.
173.446 Placarding requirements.
173.447 Storage incident to transportation—  

general requirements.
173.448 General transportation 

requirements.
173.451 Fissile materials—general 

requirements.
173.453 Fissile materials—exceptions.
173.455 Classification of fissile materials 

packages.
173.457 Transportation of Fissile Class m  

shipments-—specific requirements.
173.459 Mixing of fissile material packages.
173.461 Demonstration of compliance with 

tests.
173.462 Preparation of specimens for testing.
173/463 Packaging and shielding—testing for

integrity.
173.465 Tests for proposed packagings 

designed for normal conditions of 
transportation.

173.466 Additional tests for Type A 
packagings designed for liquids and 
gases.

173.467 Tests for demonstrating the ability 
of Type B and fissile radioactive 
materials packagings to withstand 
accident conditions in transportation.

173.469 Tests for special form radioactive 
materials.

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

173.472 Requirements for exporting DOT 
specification Type B and fissile 
packages.

173.473 Requirements for foreign-made 
packages.

173.474 Quality control for construction of 
packaging.

173.475 Quality control requirements prior 
to each shipment of radioactive 
materials.

173.476 Approval of special form 
radioactive materials.

173.477 Approval for export shipments.
173.478 Notification to competent 

authorities for export shipments.

Subpart I— Radioactive Materials

§173.401 Scope.
(a) This subpart sets forth 

requirements for the transportation of 
radioactive materials by carriers and

shippers subject to this subchapter. The 
requirements prescribed in this subpart 
are in addition to, but not in lieu of, 
other requirements set forth in this 
subchapter and in .10 CFR Part 71 for the 
packaging and transportation of 
radioactive materials.

(b) This subpart does not apply to­
il) Radioactive materials produced, 

used, transported, or stored within an 
establishment other than during the 
course of transportation.

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

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

§173.403 Definitions.
In this subpart:
(a) “Ai” means the maximum activity 

of special form radioactive material 
permitted in a Type A package.

(b) “Aa” means the maximum activity 
of radioactive material, other than 
special form or low specific activity 
radioactive material, permitted in a 
Type A package. These values are either 
listed iri § 173.435 or may be derived in 
accordance with the procedure 
prescribed in § 173.433.

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

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

(e) “Conveyance” means any vehicle, 
aircraft, vessel, freight container, or 
hold, compartment or defined deck area 
of an inland waterway craft or seagoing 
vessel.

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

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

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

(i) “Eclusive use” (also referred to in 
other regulations as “sole use” or “full 
load”) means the sole use of a 
conveyance by a single consignor and 
for which all initial, intermediate, and 
final loading and unloading are carried 
out in accordance with the direction of 
the consignor or consignee.

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

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

(l) "Highway route controlled 
quantity” means a quantity within a 
single package which exceeds:

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

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

(3) 30,000 cimes, whichever is least.
(m) “Limited quantity of radioactive 

materials” means a quantity of 
radioactive material not exceeding the 
limits given in § 173.423.

(n) “Low specific activity material 
(LSA)” means any of the following:

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

(2) Unirradiated natural or depleted 
uranium or unirradiated natural thorium.

(3) Tritium oxide in aqueous solutions 
provided the concentration does not 
exceed 5.0 millicuries per milliliter.

(4) Material in which the radioactivity 
is essentially uniformly distributed and 
in which the estimated average 
concentration per gram of contents does 
not exceed:

(i) 0.0001 millicurie of radionuclides 
for which the As quantity is not more 
than .05 curie;
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(ii) 0.005 millicurie of radionuclides for 
which the A* quantity is more than .05 
curie, but not more than 1 curie; or

(iii) 0.3 millicurie of radionuclides for 
which the A» quantity is more than 1 
curie.

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

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

(p) "Natural thorium" means thorium 
with the naturally occuring distribution 
of thorium isotopes (essentially 100 
weight percent thorium-232).

(q) "Natural uranium" means uranium 
with the naturally occuring distribution 
of uranium isotopes (approximately 
0.711 weight percent uranium-235 and 
the remainder essentially uranium-238).

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

(s) "Normal form radioactive 
material” meams radioactive material 
which has not been demonstrated to 
qualify as "special form radioactive 
material.”

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

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

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

T able 1.— Neutron Flux Densities T o Be 
Regarded as Equivalent to  a Radiation 
Level of 1 Millirem Per Hour (MREM/h)1

Energy of neutron

Flux density 
equivalent to 

1 mrem/h 
(Neutrons per 

square
centimeter per 

secondXn/ 
cm Vs)

Thermal................................................................. 268.0
5  kev..................................................................... 228.0
2 0 k e V ..................................................................... 112.0
1 00  k a V ........................ ........  ............. ........................... 32.0
SOO k a V ................................ 12.0
1 M e V ............... .............................................. 7.2
6 M e V .................................................................................... 7.2
10 M a V ................................................................................. 6.8

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

(w) "Radioactive article” means any 
manufactured device such as an 
instrument, clock, electronic tube or 
apparatus, or similar device having 
radioactive material as a component 
part.

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

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

(z) "Special form radioactive 
material” means radioactive material 
which satisfies the following conditions:

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

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

(3) It satisfies the test requirements of 
§ 173.469. Special form encapsulations 
designed in accordance with the 
requirements of § 173.389(g) in effect on 
June 30,1983, and constructed prior to 
July 1,1985 may continue to be used. 
Special form encapsulations either 
designed or constructed after June 30, 
1985 must meet the requirements of this 
paragraph.

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

(bb) "Transport index” means the 
dimensionless number (rounded up to

the first decimal place) placed on the 
label of a package to designate the 
degree of control to be exercised by the 
carrier during transportation. The 
transport index is determined as 
follows:

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

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

(cc) “Type A package” means a Type 
A packaging together with its limited 
radioactive contents. A Type A package 
does not require competent authority 
approval, since its contents are limited 
to Ai or Aa.

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

(ee) “Type B(M)” 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 
7 kilograms per square centimeter (100 
pounds per square inch) gauge or a relief 
device which would allow the release of 
radioactive material to the environment 
under the hypothetical accident 
conditions specified in 10 CFR Part 71.

(ff) “Type B(U) package” means a 
Type B packaging, together with its 
radioactive 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.

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

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

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

(jj) “Unilateral approval” means 
approval by the competent authority of 
the country of origin only.

(kk) “Unirradiated thorium” means 
thorium containing not more than 10“7 
grams uranium-233 per gram of thorium- 
232.

(11) "Unirradiated uranium” means 
uranium containing not more than 10-8 
grams plutonium per gram of uranium- 
235 and a fission product activity of not 
more than 0.25 millicuries of fission 
products per gram of uranium-235.

§ 173.411 General design requirements.
Except for a package that contains a 

limited quantity or excepted device 
under § § 173.421 through 173.424, each 
package used for shipment of 
radioactive materials shall be designed 
so that—

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

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

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

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

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

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

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

§ 173.412 Additional design requirements 
for Type A packages.

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

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

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

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

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

(e) It is able to withstand the effects of 
any acceleration, vibration, or vibration 
resonance that may arise during normal 
transportation, without any 
deterioration of the effectiveness of 
closing devices or of the integrity of the 
package as a whole and without 
loosening or unintentional release of 
nuts, bolts, or other seeming devices 
even after repeated use;

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

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

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

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

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

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

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

(m) When subjected to the tests 
specified in § 173.465 or evaluated 
against these tests by any of the 
methods authorized by § 173.461(a), the 
packaging will prevent—

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

(2) Any significant increase in the 
maximum radiation level recorded or 
calculated at the external surface for the 
condition before the test;

(n) Each packaging designed for 
liquids wilt—

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

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

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

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

(ii) Have a containment system 
composed of primary inner and 
secondary outer containment 
components designed to assure 
retention of the liquid contents within 
the secondary outer components in the 
event that the primary inner components 
leak; and

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

§ 173.413 Requirements for Type B 
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.

§ 173.415 Authorized Type A  packages.
The following packages are 

authorized for shipment, if they do not



10230 Federal Register /  Voi. 48, No. 48 /  Thursday, March 10, 1983 /  Rules and Regulations

pontain quantities exceeding Ai or A* as 
appropriate:

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

(b) DOT Specification 55 metal- 
encased shielded packaging constructed 
before April 1,1975. Such packaging 
constructed after March 31,1975 is not 
authorized unless it is requalified under 
DOT Specification 7A. Each packaging 
designed for liquids must also meet the 
requirements of § 173.412 (m) and (n). 
Use of this packaging as DOT 
Specification 55 is not authorized after 
June 30,1985.

(c) Any Type B(U) or B(M) packaging, 
pursuant to § 173.416»-

(d) Any foreign made packaging that 
bears the marking “Type A” and 
complies with the regulations of the 
country of origin applicable to Type A 
packages.

§ 173.416 Authorized Type B packages.
Each of the following packages is 

authorized for shipment of quantities 
exceeding Ai or Aa, as appropriate:

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

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

(c) Any type B(U) or B(M) packaging 
that meets the applicable requirements 
of the regulations of the International 
Atomic Energy Agency (IAEA) in its

“Regulations for the Safe Transport of 
Radioactive Materials, Safety Series No.
6,1973 Revised Edition (as amended)“ 
and for which the foreign competent 
authority certificate has been 
revalidated by DOT pursuant to 
$ 173.472. Authorized only for export 
and import shipments.

(d) 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 radioactive decay heat.

(e) For contents in other than special 
form: DOT Specification 20 WC
(§ 178.194 of this subchapter), wooden 
protective jacket, when used with a 
single, snug-fitting inner DOT 
Specification 2R (§ 178.34 of this 
subchapter), or a DOT Specification 55 
container constructed prior to April 1, 
1975. Such packagings constructed after 
March 31,1975, may not be designated 
as DOT Specification 55. For liquid 
contents, the inner packaging must 
comply with § 173.412 (m) and (n).

(f) For contents in special form only; 
DOT Specification 20WC (§ 178.194 of 
this subchapter), wooden protective 
jacket, with a single snug-fitting inner 
Type A packaging that has a metal outer 
wall and conforms to § 178.350 of this 
subchapter, or an inner DOT 
Specification 55 packaging constructed 
prior to April 1,1975. Such packagings 
constructed after March 31,1975, may 
not be designated as DOT Specification 
55. Radioactive decay heat may not 
exceed 100 watts.

(g) For contents in special form only; 
DOT Specification 21 WC (§ 178.195 of 
this subchapter), wooden protective 
overpack, with a single inner DOT 
Specification 2R (§ 178.34 of this 
subchapter) or an inner DOT 
Specification 55 container constructed 
prior to April 1,1975. Such packagings 
constructed after March 31,1975, may 
not be designated as DOT Specification 
55. Contents shall be loaded within the 
inner packaging in such a manner as to 
prevent loose movement during 
transportation. The inner packaging 
shall be securely positioned and 
centered within the overpack so that 
there will be no significant displacement 
of the inner packaging if subjected to the
9 meter (30 feet) drop test described in
10 CFR Part 71.

§ 173.417 Authorized packaging— Fissile 
materials.

(a) Except as provided in § 173.453, 
fissile materials containing not more 
than Ai or A3 as appropriate, shall be

packaged in one of the following 
packagings:

(1) DOT Specification 6L (§ 178.103 of 
this subchapter), metal packaging, for 
materials prescribed in paragraph (b)(1) 
of this section.

(2) DOT Specification 6M (§ 178.104 of 
this subchapter), metal packaging, for 
materials prescribed in paragraph (b)(2) 
of this section.

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

(i) 500 grams of uranium-235 in a 
single shipment as Fissile Class III or 
not more than 40 grams of uranium-235 
per package as Fissile Class II. For 
Fissile Class II shipments, the transport 
index assigned to each package shall 
not be less than 0.4 for each gram of 
uranium-235 above 15 grams up to the 
maximum of 40 grams (transport index 
of 10).

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

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

(5) Any other Type A or Type B 
packaging that also meets the applicable 
requirements for fissile material 
packaging in Section VI of the 
International Atomic Energy Agency 
“Regulations for the Safe Transport of 
Radioactive Materials, Safety Series No.
6,1973 Revised Edition (as amended)“, 
and for which the foreign competent 
authority certificate has been 
revalidated by the Associate Director 
for HMR, in accordance with § 173.472. 
Authorized only for export and import 
shipments.

(6) A DOT Specification 6J (§ 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 uranium-235 isotope.

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

(iii) Closure must conform to
§ 178.103-5(a) of this subchapter.
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(iv) At least four equally spaced 12 
millimeter {0.5 inch) diameter vent holes 
shall be provided on the sides of the 
drum near the top, each covered with 
weatherproof tape or equivalent device.

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

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

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

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

Table 2.— Fissile Material Content and 
T ransport Index for Specification 6J or 
17H Packages

Maximum U-235 
per package 

(grams)

Minimum transport 
index per package 
as Fissile Class II

Maximum 
packages per 

transport vehide 
as Fissile Class III

350 1.8 72
300 1.0 129
250 0.5 256
200 0.3 500
150 0.1 500
100 0.1 500

T able 2.— Fissile Material Content and 
T ransport Index for Specification 6J or 
17H Packages— Continued

Maximum U-235 Minimum transport Maximum 
packages per 

transport vehicle 
as Fissile Class III

per package 
(grams)

index per package 
as Fissile Class II

50 C*l ( ')

'Fissile Class I.

(7) Any metal cylinder that meets the 
performance requirements of § § 173.415 
and 178.350 of this subchapter for 
Specification 7A Type A packaging may 
be used as a Fissile Class I package for 
the transport of residual “heels” of 

'  enriched solid uranium hexafluoride 
without a protective overpack in 
accordance with Table 3:

T able 3.— Allowable content of uranium hexafluoride (UF«) “heels” in a  Specification 7A cylinder

Maximum cylinder diameter Cylinder volume Maximum Uranium- 
235 enrichment 
(weight percent)

Maximum “heel" weight per cylinder

Inches Centimenters Cubic Feet Liters
UF, Uranium-235

kg (lb) kg (lb)

5 12.7 0 311 • ~ .................................. ......................... 8.8 100.0 0.045 0.1 0.031 0.07
e

12
30
48

20.3 1 359 , ....................  ............-............................................. 39 12.5 0.227 0.5 .019 0.04
30.5 3 4 1 0 ............. ................................................. ....................................... 68 5.0 0.454 1.0 .015 0.03
76 ¡« « a  ............................................................................... 725 5.0 11.3 25.0 .383 0.84

122 108.9 (10 ton) .............. ...................... ............................ 3084 4.5 22.7 50 .690 1.52
1 4 ?  7 (14 tr>nj .............................................................................. 4041

(8) DOT Specifications 20PF-1, 20PF- 
2, or 20PF-3 (§ 178.120 of this 
subchapter) or Specifications 21PF-1 or 
21PF-2 (§ 178.121 of this subchapter) 
phenolic-foam insulated overpack with 
snug fitting inner metal cylinders, for 
materials prescribed in paragraph (b)(5) 
of this section.

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

(1) DOT Specification 6L (§ 178.103 of 
this subchapter), metal packaging.

(2) DOT Specification 6M (§ 178.104 of 
this subchapter), metal packaging. 
Authorized only for solid radioactive 
materials that will not decompose at 
temperatures up to 121°C(250°F). 
Radioactive decay heat Output may not

Authorized only for uranium-235, 
plutonium-239 or plutonium-241, as 
metal, oxide, or compounds that do not 
decompose at temperatures up to 149°C 
(300°F). Radioactive decay heat output 
may not exceed 5 watts. Radioactive 
materials in normal form shall be 
packaged in one or more tightly sealed 
metal cans or polyethylene bottles 
within a DOT Specification 2R (§ 178.34 
of this subchapter) containment vessel. 
Packages are authorized as Fissile Class 
II and III with materials limited in 
accordance with Table 4:

exceed 10 watts. Radioactive materials 
in other than special form shall be 
packaged in one or more tightly sealed 
metal cans or polyethylene bottles 
within a DOT Specification 2R (§ 178.34

of this subchapter) containment vessel. 
For fissile materials:

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

(ii) Maximum quantities of fissile 
material for Fissile Class II and Fissile 
Class III, and other restrictions are given 
in Table 5. For a Fissile Class II 
package, the minimum transport index 
to be assigned is shown in Table 5 and 
for a Fissile Class III shipment, the 
allowable number of similar packages 
per transport vehicle is shown. Each 
Fissile Class in shipment is also subject 
to the requirements in § 173.457. Where 
a maximum ratio of hydrogen to fissile 
material is specified in Table 5, only the 
hydrogen interspersed with the fissile 
material need be considered. For a 
uranium-233 shipment, the maximum 
inside diameter of the inner containment 
vessel must not exceed 12.1 centimeters 
(4.75 inches). Where necessary, a tight 
fitting steel insert shall be used to

Table 4.— Authorized Contents in Kilograms (kg) and Conditions for Specification 6L
Packages

Uranium-235 Plutonium '

Fissile class III
H/X<3 • 3<H/X<10 H/XOO 10<H/X<20 Fissile class II 

transport index
maximum number 
of packages per 
transport vehicle

14 •3.6 1.3 80
2.5 2.4 1.8 50

1 Plutonium solutions are not authorized.
•H/X is the ratio of hydrogen to fissile atoms In the inner containment with aN sources of hydrogen in the containment 

considered.
•Volume not to exceed 3.6 liters.
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reduce a larger diameter inner § 178.104-3(b) of this subchapter to the
containment vessel specified in 12 centimeter (4.75 inch) limit.

Table 5.— Authorized Contents for Specification 6M Packages1

Jranium-233 • Uranium-2354" Plutonium* * 4

Fissile 
class H 

transport 
index

Fissile 
class IN 

maxi­
mum 

number 
of

pack­
ages per 
transport 
vehicle

Metal or 
alloy

Compounds Metal or 
alloy

Compounds Metal or 
aHoy

Compounds

H/X=0 H/X<3 H/X=0 H/X<3 H/X=0 H/X<3• H/X=0 H/X=0 H/X=0

3.6 4.4 2.9 7.2 7.6 5.3 3.1 4.1 3.4 0.1 1,250
•4.2 5.2 -3 .5 8.7 0.6 6.4 3.4 4.5 4.1 0.2 625•5.2 6.8 4.5 11.2 13.9 8.3 4.2 ........... 4.5 0.5 250

13.5 16.0 10.1 4.5
26.0 16 1
32.0 19.5 10.0 12

'Quantity in kilograms.
"Minimum percentage of plutonium-240 is 5 weight parent.
*4.5 kilogram limitation of plutonium due to to  watt decay heat limitation.
4For a mixture of uranium-235 and plutonium an equal amount of uranium-235 may be substituted for any portion of 

plutonium authorized.
" Maximum inside diameter of Specification 2R containment vessel not to exceed 12 centimeter (4.75 inch) (see par. (b)(2Wii) 

of tnie section).
«Granulated or powdered metal with any particle less than 8 millimeter (0.25 inch) in the smallest dkneneion is not 

authorized.
’ Maximum permitted uranium-235 enrichment is 93.5 percent.
*H/X <8 the ratio of hydrogen to fissile atoms in the inner containment with all sources of hydrogen in the containment 

coneoereo.

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

(4) Type B(U) or B(M) packaging that 
meets the applicable requirements for 
fissile radioactive materials in Section 
VI of the IAEA “Regulations for the Safe 
Transport of Radioactive Materials, 
Safety Series No. 6,1973 Revised Edition 
(as amended)” and for which the foreign 
competent authority certificate has been 
revalidated by the Associate Director 
for HMR in accordance with § 173.472. 
Authorized only for import and export 
shipments.

§ 173.418 Authorized packaging- 
pyrophoric radioactive materials.

(a) Pyrophoric radioactive materials, 
as referenced in § 172.101 of this 
subchapter, in quantities not exceeding 
A2 per package shall be packaged in 
Type A packagings which are

(5) DOT Specification 20PF-1, 20PF-2, 
or 20PF-3 {§ 178.120 of this subchapter) 
or Specification 21PF-1 or 21PF-2 
(§ 178.121 of this subchapter) phenolic- 
foam insulated protective overpacks, 
with snugfitting inner metal cylinders 
meeting all of the applicable 
requirements of §§ 173.24,173.411, and 
173.412. Handling procedures and 
packaging criteria shall be in 
accordance with U.S. Department of 
Energy Report No. ORO-651 or ANSI 
Standard N-14.1-1971. Quantities of 
uranium; hexafluroide are authorized as 
shown in Table 6, with each package to 
be shipped as Fissile Class n, and 
assigned a minimum transport index as 
also shown:

constructed of materials which will not 
react nor be decomposed by the 
contents. Contents must be:

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

(2) Contained in sealed and corrosion 
resistant receptacles with positive

closures (friction or slip-fit covers or 
stoppers are not authorized);

(3) Free of water and any 
contaminants which would increase the 
reactivity of the material; and

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

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

(ii) By filling the innermost receptacle 
with an appropriate inert gas.

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

§ 173.419 Authorized packaging-oxidizing 
radioactive materials.

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

§ 173.421 Limited quantities of radfoacMve 
materials.

Radioactive materials whose activity 
per package does not exceed the limits 
specified in § 173.423 are excepted from 
the specification packaging, m arking, 
and labeling requirements of this 
subchapter and requirements of this 
subpart if—

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

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

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

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

Table 6.— Authorized Quantities of Uranium Hexafluoride (UFe) as Fissile Class II

Protective overpack specification number

20PF-1________
20PF-2________
20PF-3______ ....
21PF-1 '_______

21P F -21

Maximum inner 
cylinder diameter

Maximum weight of 
UF< contents

Maximum
U-235
enrich­
ment

(weight
percent)

Fissile 
Class II 

transport 
index

Centi­
meter Inch Kilograms Pounds

12.7 5 25 55 100.0 0.1
— 20.3 8 116 255 12.5 4.0

30.5 12 209 460 5.0 1.1
*76 »30 2,247 4,950 5.0 5.0
»76 *30 2,279 5,020 5.0 5.0
*76 »30 2,247 4,950 5.0 5.0
»76 »30 2,279 5,020 5.0 5.0

™  1 0  u n iu m v ia r  cyraioers, m e  m axim um  perm tni 
"Model 30A inner cylinder (Reference: ORO-651). 
"Model 30B inner cylinder (Reference: ORO-651).
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(e) Except as provided in § 173.424, 
the package does not contain more than 
15 grams of uranium-235.

§ 173.422 Exceptions for instruments and 
articles.

Instruments and manufactured 
articles (including clocks, electronic 
tubes or apparatus) or similar devices 
having radioactive materials in gaseous 
or non-dispersible solid form as a 
component part are excepted from the 
specification packaging, marking and 
labeling requirements of this subchapter 
and requirements of this subpart, if—

(a) The activity of the instrument or 
device does not exceed the relevant 
limit listed in the table in $ 173.423;

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

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

§ 173.424 Excepted articles containing 
natural uranium or thorium.

Manufactured articles in which the 
sole radioactive material content is 
natural or depleted uranium or natural 
thorium are excepted from the 
specification packaging, marking and 
labeling requirements of this subchapter 
and requirements of this subpart if— .

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

(b) The conditions specified in 
1 173.421 (b), (c), and (d) are met.

§ 173.425 Transport requirements for low 
specific activity (LSA) radioactive materials.

In addition to other applicable 
requirements specified in this 
subchapter, low specific activity (LSA) 
materials shall be transported in 
accordance with paragraph (a) of this 
section, or if transported as exclusive-

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

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

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

(g) At least one external dimension of 
the package is not less than 10 
centimeters (4 inches).

S 173.423 Table of activity limits—  
excepted quantities and devices.

The limits applicable to instruments, 
devices, and limited quantities subject 
to exceptions under §§ 173.421 and 
173.422 are shown in Table 7:

use may be transported in accordance 
with paragraph (b) or (c) of this section.

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

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

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

(2) Packages must not have any 
significant removable surface 
contamination (see § 173.443).

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

(4) Shipments must be loaded by 
consignor and unloaded by consignee 
from the transport vehicle in which 
originally loaded.

(5) There must be no loose radioactive 
material in the car or vehicle.

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

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

(8) The exterior of each outside 
package must be stenciled or otherwise 
marked "Radioactive—LSA”.

(9) 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.

(10) Transportation by aircraft is 
prohibited.

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

(1) Authorized materials are limited to 
the following:

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

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

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

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

(2) Bulk liquids must be transported in 
the following: (i) Specification 103CW, 
111A60W7 (§§ 179.200,179.201,179.^02 
of this subchapter) tank cars. Bottom 
openings in tanks prohibited.

(ii) Specification MC 310, MC 311, MC 
312, or MC 331 (§§ 178.343 or 178.337 of 
this subchapter) cargo tanks. Authorized 
only where the radioactivity

Table 7.— Activity Limits for Limited Quantities, Instruments, and Devices

Nature of contents
Instruments and devices Materials package 

limitsInstrument and article limits1 Package limits

Solids:
Special form............................... 10-*A ,....................................... A. «-•Ai.

10 »Aa

1000 Curies. 
100 Curies.
1 Curie.
10 4A2

20 Curies,
10"*Ai.
10-*A*.

10 2Ai ............................... ........... At
Liquids:

Treated water
<0.1 Ci/liter...............................
o .i a  to i.o  a / i ......................
> 1.0  Cl/liter................... „.........
Other liquids................................ Ï0 -*A ,............................................ 10 i A,

Gases:
Tritium *.___________________
Special form................................ 10-»A,..................................... m-*A,
Other forms................................. 10-»A.......................................... icr*A*

'For mixture of radionuclides see { 173.433(b).
‘ These values also apply to tritium in activated luminous paint and tritium adsorbed on solid carriers.
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concentration does not exceed 10 
percent of the specified low specific 
activity levels (see § 173.403(n}). The 
requirements of § 173.412(n) do not 
apply to these cargo tanks. Bottom 
fittings and valves are not authorized. 
Trailer-on-flat-car service is not 
authorized.

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

(4) Shipments must be loaded by the 
consignor, and unloaded by the 
consignee from the transport vehicle in 
which originally loaded.

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

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

(7) 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.

(8) Transportation by aircraft is 
prohibited.

§ 173.427 Empty radioactive materials 
packaging.

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

(a) It complies with the requirements 
of § 173.421(b), (c) and (e);

(b) The packaging is in unimpaired 
condition and is securely closed so that 
there will be no leakage of radioactive 
material under conditions normally 
incident to transportation:

(c) Internal contamination does not 
exceed 1000 times the limita specified in 
S 173.443, Table 10; and

(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.

§ 173.431 Activity for Type A and Type B 
packages.

(a) A Type A package shall not 
contain radioactive contents with an 
activity greater than the following, as 
listed in § 173.435, or for other materials 
as determined under § 173.433:

(1) For special form radioactive 
materials, Ai; or

(2) For all other radioactive materials, 
As*

(b) The limits on activity contained in 
a Type B(U) and Type B(M) package are 
those prescribed in § 173.416 or in the 
applicable approval recertificate under 
§§173.471 and 173.472.

§ 173.433 Requirements for determination 
of Ai and A* values for radionuclides.

(a) Single radionuclides.
(1) For single radionuclides of known 

identity, the values of At and As are 
those given in the table in § 173.435. The 
values of Ai and As are also applicable 
for radionuclides contained in (ot,n) or

. (y,n) neutron sources.
(2) For any single radionuclide of 

known identity, which is not listed in
§ 173.435, the values of Ai and As shall 
be determined in accordance with the 
following:

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

(A) For gamma emitters, Ai is 
determined by the expression: A» =  9  T 
curie
where T is the gamma-ray constant, 
corresponding to the dose in roentgens 
per hour at 1 meter per curie; the number 
9 results from the choice of 1 rem per 
hour at a distance of 3 meters as the 
reference dose-equivalent rate.

(B) For x-ray emitters, Ai is 
determined by the atomic number (Z) of 
the nuclide:
Z < 55 A, =  1000 curies 
for Z >  55 Ai =  200 curies

(C) For beta emitters, Ai is determined 
by the maximum beta energy fE»..) 
according to Table 8:

T a b l e  8.— A i for Beta Emitters

E»„(MeV) A,(curies)

<0.5 1000
0.5-< 1.0 300
1.0-< 1.5 100
1.5-< 2.0 30

> 2.0 10

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

T a b l e  9.— A* for Alpha Emitters

A*

Atomic
number

Hatf-ttfe less 
than 1,000 days

Half-life 1,000 
days to 10* 

years

Hatf-Hfe 
greater 

than to* 
years

1 to 81__ 50 miffiouries. 3 curies.
82 and 2 müicunes........... 3 curies.

above.

(ii) For assignment of As values, As is 
the more restrictive of the following 
values:

(A) The corresponding Ai.
(B) The value As obtained from Table 

9.
(3) For any single radionuclide whose 

identity is unknown, the value of At is 2 
curies and the value of As is 0.002 curies. 
However, if the atomic number of the 
radionuclide is less than 82, the value of 
At is 10 curies and the value of As is 0.4 
curies.

(b) M ixture o f  radionuclides, 
including radioactive decay  chains.

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

(1) A t=10 curies.
(ii) As=0.4 curies.
(2) A single radioactive decay chain is 

considered to be a single radionuclide 
when the radionuclides are present in 
their naturally occurring portions and no 
daughter nuclide has a half-life either 
longer than 10 days or longer than that 
of die parent nuclide. The activity to be 
taken into account and the Ai or As 
value to be applied are those 
corresponding to the parent nuclide of 
that chain. When calculating A* or As 
values, radiation emitted by daughters 
must be taken into account. However, in 
the case of radioactive decay chains in 
which any daughter nuclide has a half- 
life either longer than 10 days or greater 
than that of the parent nuclide, the 
parent and daughter nuclides are 
considered to be mixtures of different 
nuclides.

(3) In the case of a mixture of different 
radionuclides, where the identity and 
activity of each radionuclide is known, 
the permissible activity of each 
radionuclide Ri, R2, . . . R„ must be 
such that Ft +  Fs +  . . . F„ is not 
greater than unity, when—

F ,=
Total activity of Rt

A¡(R,)

f 2 =
Total activity of R2 

A¡(RJ

P _  Total activity of R„
* n  ----------- — — -----------•

AiR.
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Where Aj (Ri, Ra . . . Rn) is the value 
of Ai or Aa as appropriate for the 
nuclide Ri, R2 . . . Rn.

(4) When the identity of each 
radionuclide is known but the individual 
activities of some of the radionuclides 
are not known, the formula given in 
subparagraph (3) of this paragraph must 
be applied to establish the values of Ai 
or A2 as appropriate. All the 
radionuclides whose individual 
activities are not kmown (but whose 
total activity is known) must be classed 
in a single group and the most restrictive 
value of Ai or Â2 applicable to any one 
of them shall be used as the value of Ai

and A2 in the denominator of the 
fraction.

(5) Were the identity of each 
radionuclide is known but the individual 
activity of the radionuclides is not 
known, the most restrictive value of Ai 
or A2 applicable to any one of the 
radionuclides present is the applicable 
value.

(6) When the identity of the 
radionuclides is not known, the value of 
Ai is 2 curies and the value of A2 is 0.002 
curies. However, if alpha emitters are 
known to be absent, the value of A* is 
0.4 curies.

§ 173.434 Activity-mass relationships for 
uranium and natural thorium.1

Radioactive material Curies per 
gram

Grams per 
curie

Uranium—(Wt% m  U present): 
0.45. „ . . . __ - ................... 5.0 X IO- ’ 2.0 X 10‘
0.72 (natural)-.... - ....................... 7.06 X Iflr? 1.42 X 10*
1.0................................................ 7.6 X 10-7 1.3 X 10*
1.5________________________ 1.0 X MT* 1.0 X 10*
5.0...—^ ..... -,..........T»,,,..,......-».. 2.7 X «T * 3.7 X 10*
10.0_______________________ 4.8 X IO- * 2.1 X 10*
20.0_________________ _____ 1.0 X 10~5 1.0 X 10*
35.0—.......................................... 2.0 X 10"5 5.0 X 10*
50.0_______________________ 2.5 X 10"» 4.0 X 10*
90.0.............................................. 5.8 X 10“5 1.7 X 10*
93.0.............................................. 7.0 X 10-5 1.4 X 10*
95.0.............................................. 9.1 X 10"* 1.1 X 10*

2.2 X IO '7 4.6 X10*

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

§ 173.435 Table of Ai and As values for radionuclides.

Symbol of radionuclide

227*,..___________ ___________ _____
228*,.......-----------------------------------------
105*..:.------- ------------------------------------------
110m*..-------------------------------------------------
111*............... ......................................
241*„...---------------------------- -------------------
2 4 3 ^ ---------------------------   „.
37*, (compressed or uncompressed)
41*, (uncompressed).....«..............
41*, (compressed)..............................
73*.-------------- -----------------------------------------
74*,....------------------ ---------------------------------
76*,....,-----------------------  ............
77*.................   „
211*,™ ........ 1--------- ----.......................
193*.................................  .......
196*._____________________________
198*„________________ _______ _____
199*„..._________________ .„______
131b. ..................................................
133b. .................... ........ .....................
140b. ----------------------------------- --------------
7».----------------------------------------------------------
206b,.......-----------------------------..............
207b,---------------------- ----------------------------
210b, Uuk)..............—..... ...................
212b,--------------------------------------- -------
249b*_______....._________________
77 -̂----------------------- -----
82,*................ .......................................
11C:.:---------------------------------------------
14c--------------- -------- ----------------------------„...
4 5 c ................... ~™ .............................
4 7 c ...----------------------------------------------------
1 0 9 «......................... ...........................
115m c________ .'.___ t......................
115c-------------------------------------------- --------
139c.................. ..................................
141c-----------------------------------------------------
143c-----------------------------------------------------
144c.----------------------------------------------------
249„------------------------------------------------------
250c______________ _________ _____
252c,.... ™ * ------------------------------- ---------
36a ......... ......................— .— -------- — I
38c,  .........1...............
2 4 2 c .._...----------------------------------------------
2 4 3 c  --- -------------------------------------------------
2 4 4 c -----------------------------------------------------
2 4 5 c .---------------------------------------------------
2 4 6 c -----------------------------------------------------
5 6 c -------- ----------------...---------------------------
5 7 c ----------------------------------------------
58m c-----------------------------------------------------
5 8 c .......... - ................................. - .......
00Co........................................................
51c------------- --- -----------.......-------------------
129c-...--------------------------------------------------
131c------------------------------------------------------
134m c_____ ____ _______________
134c------- ----------------------------------------------

Element and atomic number

Actinium (89)

Silver (47)

Americium (95)1

Argon (18)

Arsenic (33).

Astatine (85). 
Gold (79)___

... Barium (56).

... Beryllium (4). 
». Bismuth (83).

... Berkelium (97). 

... Bromine (35)...

Carbon (6)

Calcium (20)

Cadmium (48).

Cerium (58).

Californium (98)

___ Chlorine (17)

».....  Curium (96).

Cobalt (27).

Chromium (25) 
Cesium (55)_...

3) /MCi)

1000 0.003 7.2x10.
10 4 2.2X10*
40 40 3 .1x 10*

7 7 4 .7 x t0 *
100 20 1.6X10*

8 0.008 3.2.
8 0.008 1.9x10-»

1000 1000 1.0x10*
20 20 4 .3x 10*

1 1 4.3X 10*
1000 400 2 .4x 10*

20 20 1 .0x 10*
10 10 1 .6x10*

300 20 1 .ÎX 10*
200 7 2 .1x 10*
200 200 9 .3x 10*

30 30 1 .2x10*
40 20 2 .5x 10*

200 25 2.1X10*
40 40 8 .7x 10*
40 10 4 .0x 10*
20 20 7 .3x 10*

300 300 3 .5x 10*
5 5 9.9x10«

10 10 2 .2x 10*
100 4 1 .2x10*

6 6 1.5x tO*
1000 1 1 .8x10*

70 25 7 .1x 10*
6 6 1.1X10*

20 20 8.4X10»
1000 60 4.6.
1000 25 1 .9x10*

20 20 5 .9x 10*
1000 70 2 .6x 10*

30 30 2 .6x 10*
80 20 5 .1x 10*

100 100 6 .5x 10*
* 300 25 2 .8x 10*

60 20 6 .6x 10*
10 7 3 .2x 10*
2 0.002 3.1.
7 0.007 1 .3x10*
2 0.009 6 .5x 10*

300 10 3.2X10 -
10 10 1.3x10 ».

200 0.2 3 .3x 10*
9 0.009 4.2x10.

10 0.01 8.2X10.
6 0.006 1.0X10-»
6 0.006 3.6X10-«
5 5 3 .0x 10*

90 90 8.5x10»
1000 1000 5 .9x 10*

20 20 3.1X10*
7 7 1.1X10»

600 600 9 .2x 10*
40 40 7 .6x 10*

1000 1000 1.0X10*
1000 10 7.4X10*

10 10 1.2x10*

Specific activity (Ci/g)
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Symbol of radionuclide Element and atomic number A,(Ci) MCi) ^  Specific activity (Ci/g)

1 3 5 c ..............................................................................*.......... 1000 25 8 .8 x 1 0 -*
1 3 6 c ......................................................................................... 7 7 7 .4x 10*
1 3 7 « ......................................................................................... 30 10 9 .8x 10
6 4 c ........................................................................................... 80 25 3.8X10*
6 7 c ........................................................................................... 200 25 7 .9x 10*
165^ ......................................................................................... 100 20 8 .2x 10*
166^ ......................................................................................... ioqo 200 2.3X 10*
1 6 9 « ......................................................................................... 1000 25 8.2X10*
171*,......................................................................................... 50 20 2 .4x 10*

30 30 2.2X10*
1S9Eu ....................................... 20 10 1.9x10*
164^ ............................................. 10 5 1.5x10*
1KS« ............................................ 400 60 1 .4x 10*
18, 1 ...................................... 20 20 9 .3x 10*
52« ............................................................................................. Iron (96) .................................................... . 5 5 7 .3x 10*
55«.......... „..............................*.................................................. 1000 1000 2.2X10*

10 10 4 .9x 10*
R7c ............................................... 100 100 6 .0x 10*

20 20 4 .0x 10*
7 2 ^ ............................................................................................ 7 7 3 .1x 10*
1 5 3 « .......................................... ............................................... 200 200 3 .6x 10*
1 5 9 « .......................................................................................... 300 20 1.1X10*

20 10 7.0x10*
7 1 c ............................................................................................ 1000 1000 1.6x10*
3„................................................................................................
181H, ................................................................«........................ Hafnium (72)................................................................ 30 25 1.6x10*

200 200 6 .6x 10*
197h,..~ ..................................................................................... 200 200 2 .5x 10*
2 03^ .......................................................................................... 80 25 1 .4x10*
166ao........... »............................................................................ 30 30 6 .9x 10*
123,............................................................................................ 50 50 1.9x10*.
125j... ........................................................................................ 1000 70 1.7x10«.
126j............................................................................................ 40 10 7.8x10«.
129^............................................................................................ 1000 2 1.6X10"«.
131 i ............................................................................................ 40 10 1.2X10*.
132,............................................................................................ 7 7 1.1x10*.
133Î........................................................................................... 30 10 1.1X10«.
134t........................................................................................ 8 8 2.7x10*.
135, 10 10 3.5x10*.
H i j , ........................................................................................... 30 25 4.2x10*.

60 60 1.6x10*.
114m,™ ............................................................... 30 20 2.3x10«.

100 20 6.1x10*.
190,, ................................................... 10 10 6.2 X 10«.
192ft.......................................................................................... 20 10 9.1 X 10*.
194»............................................................. ............................. 10 10 8.5x10*.
49„~........................................................................................... 10 10 6.0x10«.
43g .......................................................................... 20 10 3.3x10*.
85m*, (uncompressed)............................................................ Krypton (36)................................................................. 100 100 8.4x10*.

3 3 8.4x10«.
1000 1000 4.0x10*.

5 5 4.0x10*.
20 20 2.8x10*.

• 0.6 0.6 2.8x10*.
140u  ............................................... 30 30 5.6x10*.

177 « .......................................................................................... 300 25 1.1X10*.
10 0.4

» L - .......................................................................................... Magnesium (12)........................................................... 6 6 5.2x10«.
52«............................................................................................. 5 5 4.4x10*.
54«........................................1.................................................... 2Ô 20 8.3x10*.
5 6 * ............................................................................................. 5 5 2.2x10*.
99«o............................................................................................ Molybdenum (42)............... _...<......... ......................... 100 20 4.7x10*.
13g.............................................................................................. 20 10 1 5x10®
22ft............................................................................................. 6 8 6.3x10*.
24ft............................................................................................. 5 5 8.7x10®.
93m,«,......................................................................................... 1000 200 1.1x10*

20 20 3.9 X 104.
97,«,............................................................................................ 20 20 2.6X 107.
1 4 7 « .......................................................................................... 100 20 8.0X 104.
1 4 9 « .......................................................................................... 30 20 1.1x10*.

Nickel (28).................... ............................................... 1000 900 8.1x10
1000 100 4 6 x 1 0

10 10 1.9X107
237Np ........................ ..............^ .................... . Neptunium (93)............................;............................... 5 0.005 6.9x10"«.
239ft.......................................................................................... 200 25 2 3x10®
1 8 5 « ......................................................................................Z Osmium (76)................................................................. 20 20 7.3X10*.
191« ......................................................................................... 600 200 46x10®
191« ......................................................................................... 200 200 1 2x10®
193« .................................................................................... ...... 100 20 53X10®
32, ............................................................................................ Phosphorus (15)........... .............................I...... . 30 30 2.9X10*.
230« ......................................................................................... 20 0 8 3 2x10®
231« ........................ „.............................................................. 2 0 002 4 5X 10“*
233« ......................................................................................... 100 100 2 1x10®.
2 0 1 « ......................................................................................... Lead (82)...................................................................... 20 20 1 7x10®
210« .................................................................... 100 0 2
2 1 2 « ....................................................... .................................. 6 5
1 0 3 « ......................................................................................... 1000 700 7 5x10®
1 0 9 « ......................................................................................... 100 20
147^, ........................................................................................ 1000 25
149«, ................................................................... ..........'........... 100 20 4 2 x 1 0 *
2 1 0 « ......................................................................................... 200 0 2
142« ......................................................................................... 10 10 1 2x10®
143p, ......................................................................................... 300 20 6.6x10«.
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Symbol of radionuclide Element and atomic number Ai(Ci) A,(Ci) Specific activity (Ci/g)

191„ 100 100 2.3x10*.
200 200 2.0x10».

.300 20 1 .2x 10 ’.
197n "................................................. ..................................... 300 20 8.8X10*.
998^ ...................... 3 0.003 1.7x10.
999¡^ 2 0.002 6.2x10"*.
?4n^ *- 2 0.002 2.3x10"*.
241» .......................................................... .......................... 1000 0.1 1.1x10*.
242» ....:........... ........................................................................ 3 0.003 3.9x10"».
929¡¿ 50 0.2 5.0x10*.
994» 6 0.5 1.6x10*.
298^ 10 0.05 1.0.
228» ..................................................................................... 10 0.05 2.3X10*.
fllmj , . 1M ... . 30 25 8.2x10*.
88 »  ...................................................................................... 30 30 8 .1x10*
8 7 » .......................................................................................... 6 .6x10"*.

1.8x10"*.
188 »  ..... "........................................................ ........................ too 20 1.9X1Q'*.
187 »  ............................................................................ 3.8x10"*.
188 ”  ................................... .................................... 10 10 1.0x10"*.

2 .4x10"*.
1000 1000 3 .2 x 1 0 " ’.

10.8» ......................................................................................... 200 25 8.2x10"*.
333»  .........................................  ......................................... 10 2 1.5x10"*.
9 7 »  .......................................... ............................................ 80 80 5 .5 x 1 0 "*

30 25 3.2x10"*.
108» 20 20 6.6x10"*.
10fi¡^ 10 7 3.4x10"*.
98, " 1000 60 4.3x10*.
192» 30 30 3.9x10*.
194» ....................................................  ....................... 5 5 1.8x10*.
1 3 8 » .......................................................................................... 40 25 t.4x10*.
4 8 . , ..............................................................  ............ 8 8 3.4x10*.
4 7 » ...................................... ...................................................... 200 20 8.2X10*.
48».......... ............................................................................ ;..... 5 5 1.5x10*.
7 8 » .................... 40 40 1.4x10*.
9 1 » ............................................................................................ 100 20 3 .9 x 1 0 ’.
147»,.......................................................................................... 2 .0 x 1 0 '* .
181,» .................................................................... .............. 1000 90 2.6x10.
189»,.......................................................................................... 300 20 4.4x10*
1 1 9 » ......................’ ...........  .......................  ' ......... Tin (BO) 60 60 1.0x10«.
119m »....................................................................................... 100 100 4 .4x 10*

10 10 1.1X10*.
80 80 3 .2 x 1 0 ’.
30 30 2.4x10*.
50 50 1.2 X tO7;

89»™.......................................................................................... 100 10 2.9x10*.
90» ................... ............................................................ ............. 10 0.4 1.5X10*.
91».... -......,......-.....................................-................................... 10 10 3.6x  10*.
93» ............................................................................................ 10 10 1 .3x 10 ’.

1000 1000 9.7X10*.
1000 1000 9.7x10*.
1000 1000 9.7x10*.

T (adsorbed on solid carrier)................................................. 1000 1000 9.7x10*.
T000 1000 9.7x10».

20 20 9.7x10*.
20 20 6.2x10*.

160rb.................................................................... 20 10 1.1X10*.
1000 1000 3.8X10’.

6 6 3.2x10*.
Q7mT 1000 200 1.5x10*.
9 7 » ..................................... .................................. 1000 400 1,4X 10"*.

100 100 5.2x  10*.
9ft»............................. ............................................................... 1000 25 1.7x10^*.
t25mxe.... .... ........................................ .................... ................ 1000 100 1.8x10*.
137m^.................................................................................... 300 20 4.0x10*.

300 20 2.6X10*.
30 10 2^X10*.

129»™....................................................................................... too 20 2 0 x 1 0 ’
10 10 8.0x10*.

192»1" ....................................... ............................................ 7 7 3.1x10*.
2 2 7 » ....... ............................................... .................................. 200 0.2 3 .2X 104.
228^ ..................................... ".................................................. 6 0.008 8.3x10*.
3 9 0 » ......................................................................................... 3 0.003 ! 1.9x10"*.
2 3 1 » .......................................................................................... 1000 25 5.3X10*.

1.1X10"’.
234™.......................................................................................... 10 10 2.3x10*.

2.2X 10"’.

Thallium (81) 20 20 5.8X10*.
301^........................................................................................... 200 200 2.2x10*.

40 40 5.4x10*.
204-n , 300 10 43X 10*.
170»i ...................................................................................... 300 40 6.0X1Q3.

1000 10 1.1x10».
230^ too 0.1 2.7x10*.
393„ .......................................................................................... 30 0.03 2.1 x 10.

100 0.1 9.5x10"*.
994 .̂ ................................................................... too 0.1 6.2 x 10"».
99B¿ .................................................................. 100 0.2 2.1 XtO‘ €.

..................................... ...................... !.... :.....• r; L*.......... 200 0.2 6 3x10~ 5.

u (natural)............................................................................ Unlimited Unlimited (see § 173.434).
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Symbol of radionuclide Element and atomic number Ai(Ci) Aa(Ci) Specific activity (Ci/g)

(see § 173.434). 
(see § 173.434). 
(see § 173.434).

100 0.1
Unlimited Unlimited

48v~.................. 1......................................................................... 6 6 1 .7x 10s.
181«........................................................................................... 200 100 5 .0 x 1 0 s.

9 .7x10 '*.
7 .0 x 1 0 s.

185«.... ...................................................................................... 1000 25
167^........................................................................................... 40 20

70 70 2.8x10*.
, 5 5 2.8x10*.
10 10 1.0X10*.

1 .0x10s.100 too
1000 1000 1.9x10*.

5 5 1.9x10*.
2.5x10*.70 70

2 2 2.5x10*.
87y"..!...... .’............ ’.................................................................. 20 20 4.5x10.
90y.............................................................................................. 10 10 2.5x10*.

v 30 30 4.1x10*.
2.5x10*.91 y.............................................................................................. 30 30

92y.............................................................................................. 10 10 9.5x10*.
3.2X10®.
2.3x10*.
1.8x10*.

93 ................................................................................................ 10 10
169™.......................................................................................... Ytterbium (70) 80 80
175^ .......................................................................................... 400 25

Zinc (30) 30 30 8.0X10*.
3.3x10®.
5.3X 107.
3 .5x10 '* .
2.1x10*.
2.0x10*.

69™............................................................................................ 40 20
300 20

’93&........... „............................................................................... 1000 200
20 20

97»............................................................................................. 20 20

‘ For shipments solely within the United States the At value is 20 curies for americium and plutonium contained in Am-Be or Pu-Be neutron sources or in nuclear-powered pacemakers. 
2 The values of A, and At must be calculated in accordance with the procedure specified in§ 173.433 of this subchapter, taking into account the activity of the fission products and of the 

uranium-233 in addition to that of the thorium.
2 The values of A, and At must be calculated in accordance with the procedure specified in § 173.433 of this subchapter, taking into account the activity of the fission products and 

plutonium isotopes in addition to that of the uranium.

§ 173.441 Radiation level limitations.
(a) Except as provided in paragraph

(b) of this section, each package o f. 
radioactive materials offered for 
transportation shall be designed and 
prepared for shipment so that under 
conditions normally incident to 
transportation the radiation level does 
not exceed 200 millirem per hour at any 
point on the external surface of the 
package, and the transport index does 
not exceed 10.

(b) Except for shipments by air, a 
shipment which exceeds the radiation 
level limits specified in paragraph (a) of 
this section, may be transported as an 
exclusive use shipment if the radiation 
level does not exceed any of the 
following at any time during 
transportation:

(1) 200 millirem per hour on the 
accessible external surface of the 
package unless the following conditions 
are met, in which case the limit is 1000 
millirem per hour:

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

(ii) Provisions are made to secure the 
package so that its position within the 
vehicle remains fixed during 
transportation; and

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

(2) 200 millirem per hour at any point 
on the outer surface of the vehicle, 
including the upper and lower surfaces, 
or, in the case of an open vehicle, at any 
point on the vertical planes projected

from the outer edges of the vehicle, on 
the upper surface of the load, and on the 
lower external surface of the vehicle;

(3) 10 millirem per hour at any point 2 
meters (6.6 feet) from the vertical planes 
represented by the outer lateral surfaces 
of the vehicle, or, in the case of an open 
vehicle, at any point 2 meters from the 
vertical planes projected from the outer 
edges of the conveyance; and

(4) 2 millirem per hour in any normally 
occupied position in the car or vehicle, 
except that this provision does not apply 
to private motor carriers when the 
personnel are operating under a 
radiation protection program and wear 
radiation exposure monitoring devices.

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

§ 173.442 Thermal limitations..
Each package of radioactive material 

shall be designed, constructed, and 
loaded so that—

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

(b) The temperature of the accessible 
external surfaces of the loaded package 
will not, assuming still air in the shade

at an ambient temperature of 38° C (100° 
F), exceed either—

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

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

§ 173.443 Contamination control.

(a) The level of non-fixed (removable) 
radioactive contamination on the 
external surfaces of each package 
offered for shipment shall be kept as 
low as practicable. The level of non- 
fixed radioactive contamination may be 
determined by wiping an area of 300 
square centimeters of the surface 
concerned with an absorbent material, 
using moderate pressure, and measuring 
the activity orrthe wiping material. 
Sufficient measurements shall be, taken 
in the most appropriate locations to 
yield a representative assessment of the 
non-fixed contamination levels. Except 
as provided in paragraph (b) of this 
section, the amount of radioactivity 
measured on any single wiping material 
when averaged over the surface wiped 
shall not exceed the limits given in 
Table 10 at any time during transport. 
Other methods of assessment of equal 
or greater efficiency may be used. When 
other methods are used the detection 
efficiency of the method used shall be 
taken into account and in no case shall 
the non-fixed contamination on the 
external surfaces of the package exceed 
ten times the limits listed in Table 10.
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T a b l e  10.—R e m o v a bl e  E x t e r n a l  
R a d io a c tiv e  Contamination  Lim it s

Contaminant

Maximum 
permissible limits

uCi/cm1 dpm/
cm*

Beta-gamma emitting radionuclides; all 
radionuclides with half-lives less than 
ten days; natural uranium; natural 
thorium; uranium-2â5; uranium-238; 
thorium-232; thorium-228 and thori­
um-230 when contained in ores or

10-® 22
All other alpha emitting radionuclides..... 10- * 2.2

(b) Except as provided in paragraph
(d) of this section, in the case of 
packages transported as exclusive use 
shipments by rail or highway only, the 
removable (non-fixed) radioactive 
contamination at any time during 
transport shall not exceed ten times 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 
which utilizes the provisions of 
paragraph (b) of this section shall be 
surveyed with appropriate radiation 
detection instruments after each use. A 
vehicle shall not be returned to service 
until the radiation dose rate at each 
accessible surface is 0.5 millirem per 
hour or less, and there is no significant 
removable (non-fixed) radioactive 
surface contamination as specified in 
paragraph (a) of this section.

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

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

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

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

§ 173.444 Labeling requirements.
Each package of radioactive 

materials, unless excepted by 
§§ 173.421,173.422,173.424,173.425(b), 
or 173.427 shall be labeled as provided 
in Subpart E of Part 172 of this 
subchapter.

§ 173.446 Placarding requirements.
See 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 
Radioactive Yellow II or Radioactive 
Yellow III labels stored in any one 
storage area, such as a transit area, 
terminal building, store-room, or 
assembly yard, shall be limited so that 
the sum of the transport indexes in any 
individual group of packages does not 
exceed 50. Groups of these packages 
must be stored so as to maintain a 
spacing of at least 6 meters (20 feet) 
from other groups of packages 
containing radioactive materials.

(b) Mixing of different kinds of 
packages, including Fissile Class I 
packages with Fissile Class II packages, 
is authorized in accordance with
§ 173.459 of this subchapter.

§ 173.448 General transportation 
requirements.

(a) Each shipment of radioactive 
materials shall be secured in order to 
prevent shifting during normal 
transportation conditions.

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

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

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

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

(d) Mixing of different kinds of 
packages, including Fissile Class I 
packages with Fissile Class II packages, 
is authorized in accordance with
§ 173.459.

(e) No person shall offer for 
transportation aboard a passenger­
carrying aircraft any single package 
with a transport index greater than 3.0

or an overpack with a transport index 
greater than 3.0.

(f) No person shall offer for 
transportation aboard a passenger 
carrying aircraft any radioactive 
material unless that material is intended 
for use in, or incident to, research, or 
medical diagnosis or treatment, or is 
excepted under the provisions of
§ 175.10 of this subchapter.

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

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

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

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

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

(iv) For a rigid overpack, the transport 
index shall be determined by—

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

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

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

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

§ 173.451 Fissile materials— general 
requirements.

(a) Except as provided in § 173.453, 
each package containing fissile 
radioactive materials must comply with 
§§ 173.451 through 173.459.

§ 173.453 Fissile materials— exceptions.
The requirements of §§ 173.451 

through 173.459 do not apply to—
(a) A package containing not more 

than 15 grams of fissile radionuclides. If
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the material is transported in bulk, the 
quantity limitation applies to the 
conveyance;

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

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

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

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

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

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

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

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

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

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

§ 173.455 Classification of fissile materials 
packages.

(a) Except as provided in § 173.453, 
each package of fissile materials shall 
be classified as follows:

(1) F issile C lass I. Packages that may 
be transported in unlimited number, and 
in any arrangement, and that require no 
nuclear criticality safety controls during

transportation. A transport index is not 
assigned to Fissile Class I packages for 
the purposes of nuclear criticality safety 
control, although, the external radiation 
levels may require a transport index 
number.

{2} F issile C lass II, Packages that may 
be transported together in any 
arrangement but in numbers that do not 
exceed an aggregate transport index of 
50. For the purposes of nuclear criticality 
safety control, individual packages may 
have a transport index of not less than 
0.1 and not more than 10. However, the 
external radiation levels may require a 
higher transport index number. These 
shipments require no nuclear criticality 
safety control by the shipper during 
transportation.

(3) F issile C lass HI. Shipments of 
packages of fissile materials that do not 
meet the requirements of Fissile Class !  
or Fissile Class II and that are controlled 
in transportation as prescribed in 
§ 173.457 by appropriate arrangements 
between the shipper and the carrier.

(b) The numerical values for package 
assignments as Fissile Class I, the 
transport indexes for Fissile Class II 
packages, and the vehicle limitations for 
Fissile Class III shipments shall be 
determined in accordance with 10 CFR 
Part 71.

§ 173.457 Transportation of Fissile Class 
III shipments-specific requirements.

(a) Fissile Class m  shipments shall 
incorporate transportation controls 
which are performed by the shipper or 
carrier, as appropriate, and which:

(1) Provide nuclear criticality safety;
(2) Protect against loading, storing, or 

transporting that shipment with any 
other fissile material; and

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

(b) Fissile Class IQ shipments shall be 
transported:

(1) In a transport vehicle assigned to 
the exclusive use of the shipper with a 
specific restriction for the exclusive use 
to be provided in the appropriate 
arrangements between shipper and 
carrier and with instructions to that 
effect issued with the shipping papers;

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

(3) In a transport vehicle containing 
no other packages of radioactive 
material that are required to bear one of 
the labels prescribed in § 172.403 of this 
subchapter. Specific arrangements must 
be made between the shipper and the

carrier, with instructions to that effect 
issued with the shipping papers; or

(4) Under any other procedure 
specifically authorized by the Associate 
Director forHMR in accordance with 
Part 107 of this subchapter.

§ 173.459 Mixing of fissile material 
packages.

Shipments of fissile materials 
packages and the commingling of fissile 
materials packages with other 
radioactive materials packages shall be 
in accordance with the provisions of this 
section.

(a) Mixing of fissile material packages 
with other types of radioactive 
materials, including Fissile Class I with 
Fissile Class II packages is authorized if 
the total transport index in any 
transport vehicle or storage location 
does not exceed 50.

(b) For Fissile Class U packages 
shipped under the exclusive use 
provisions of § 173.441(b), the transport 
index number which is calculated for 
nuclear criticality control purposes shall 
not exceed 10 for any single package nor 
a total of 50 for the load.

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

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

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

(3) The total transport index for 
nuclear criticality control purposes does 
not exceed 100 for all packages in the 
shipment:

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

(5) The shipment is not transported by 
vessel.

(d) A Fissile Class IQ shipment of 
packages may be combined with other 
packages of the same or different design 
when each package has been assigned a 
transport index for nuclear criticality 
control purposes in accordance with 
Fissile Class Q criteria, and may be 
combined with Fissile Class Q packages 
into a Fissile Class IQ shipment under 
the conditions prescribed in § 173.457, i£

(1) Die transport index which has 
been assigned in the package approval 
for nuclear criticality control purposes
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does not exceed 50 for any single 
package;

(2) The total transport index for 
nuclear criticality control purposes for 
all packages in the shipment does not 
exceed 100;

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

(4) The shipment is not transported by 
vessel.

§ 173.461 Demonstration of compliance 
with tests.

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

(1) By performance of tests with 
prototypes or samples of the packaging 
as normally presented for 
transportation, in which case the 
contents of the packaging for the test 
shall simulate as closely as practicable 
the expected normal radioactive 
contents;

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

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

(4) By engineering evaluation or 
comparative data.

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

§ 173.462 Preparation of specimens for 
testing.

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

(1) Divergence from the specifications 
or drawings;

(2) Defects in construction;
(3) Corrosion or other deterioration; 

and

(4) Distortion of features.
(b) Any deviation found under 

paragraph (a) of this section from the 
specified design shall be corrected or 
suitably taken into account in the 
subsequent evaluation.

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

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

§ 173.463 Packaging and shie ld ing- 
testing for integrity.

After each of the applicable tests 
specified in $ 173.465 and § 173.466, the 
integrity of the packaging, or of the 
packaging and its shielding, shall be 
retained to the extent required by 
§ 173.412(m) for the packaging being 
tested.

S 173.465 Tests for proposed packagings 
designed for normal conditions of 
transportation.

(a) The proposed packaging must be 
capable of withstanding the tests 
prescribed in this sectioh. One prototype 
may be used for all tests if the 
requirements of paragraph (b) of this 
section are complied with.

(b) W ater spray test. The water spray 
test must precede each test or test 
sequence prescribed in this section. The 
water spray test shall simulate exposure 
to rainfall of approximately 5 centimers 
(2 inches) per hour for at least one hour. 
The time interval between the end of the 
water spray test and the beginning of 
the next test shall be such ¿ a t  the water 
has soaked-in to the maximum extent 
without appreciable drying of the 
exterior of the specimen. In the absence 
of evidence to the contrary, this interval 
may be assumed to be two horns if the 
water spray is applied from four 
different directions simultaneously. 
However, no time interval may elapse if 
the water spray is applied from each of 
the four directions consecutively.

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

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

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

Table 11.— Free-Fall Distance for Pack- 
agings Weighing More T han 5,000 Kilo­
grams

Packaging weight Free-fall distance

Kilograms Pounds Feet Meters

6,000 to 10,000 ...... 11,000 to 22,000 .«. 3 0.9
10,000 to 15,000.«. 22,000 to 33,000.... 2 0.6
More than 15,000... More than 33,000.« 1 0.3

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

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

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

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

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

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

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

(e) Penetration test. For the 
penetration test the packaging specimen 
shall be placed on a rigid, flat, 
horizontal surface that will not move 
while the test is being performed. The 
test shall consist of:

(1) A bar of 3.2 centimeters (1.25 
inches) in diameter with a hemispherical 
end, weighing 6 kilograms (13.2 pounds) 
being dropped with its longitudinal axis 
vertical, onto the center of the weakest 
part of the packaging specimen, so that, 
if it penetrates far enough, it will hit the
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containment system. The bar must not 
be deformed by die test; and

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

§ 173.466' Additional teats 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 shall be 
capable of withstanding die following 
tests:

(1) Free drop test. The packaging 
specimen shall fall onto the target in a 
manner which will cause it to suffer the 
maximum damage to its containment. 
The distance of the fall measured from 
die lowest part of the packaging 
specimen to the upper surface of the 
target shall be not less than 9 meters (30 
feet).

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

§ 173.467 Tests for demonstrating the 
ability of Type B and fissile radioactive 
materials packagings to withstand accident 
conditions in transportation.

Each Type B packaging or packaging 
for fissile material shall meet die test 
requirements prescribed in 10 CFR Part 
71 for ability to withstand accident 
conditions in transportation.

§ 173.469 Tests for special form 
radioactive materials.

(a) Special form radioactive materials 
must meet the test requirements of 
paragraph (b) of this section. Each solid 
radioactive material or capsule 
specimen to be tested shall be 
manufactured or fabricated so that it is 
representative of the actual solid 
material or capsule which will be 
transported with the proposed 
radioactive content duplicated as 
closely as practicable. Any differences 
between die material to be transported 
and the test material shall be taken into 
account In addition:

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

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

(3) The specimen must not melt or 
disperse when subjected to the heat test 
and

(4) After each test, leaktightness or 
indispersibility of die specimen shall be 
determined by a method no less 
sensitive than the leaching assessment 
prescribed in paragraph (c) of this 
section. For a capsule resistant to 
corrosion by water, and which has an 
internal void volume greater than 0.1

milliliters, an alternative to the leaching 
assessment is a demonstration of 
leaktightness of 10~4 torr-l/s (1.3 X 1 0 -4  
atm-cm3/s) based on air at 25’C (77°F) 
and one atmosphere differential 
pressure for solid radioactive content, or 
10-6  torr-l/s (1.3 X 1 0 -6  atm-cm3/s) for 
liquid or gaseous radioactive content.

(b) Test m ethods:
(1) Im pact Test. The specimen must 

fall onto the target from a height of not 
less, than 9 meter (30 feet). The target 
must be as specified in § 173.465(c)(6);

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

(ii) The flat face of the billet shall be 
25 millimeters (1 inch) in diameter with 
the edges rounded off to a radius of 3 
millimeters ±0 .3  millimeters (.12 inch 
f.012 inch);

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

(iv) A fresh surface to lead shall be 
used for each impact; and

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

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

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

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

(iv) The billet must strike the 
specimen in a manner that produces an 
impact equivalent to that resulting from 
a free vertical fall of 1.4 kilograms (3 
pounds) through 1 meter (33  feet); and

(v) The flat face of the billet must be 
25 millimeters (1 inch) in diameter with 
the edges rounded off to a radius of 3 
millimeters (.12 inch) ±0 .3  millimeters 
(.012 inch).

(4) H eat test. The specimen shall be 
heated in air to a temperature of not less 
than 800°C (1472°F), held at that 
temperature for a period of 10 minutes, 
and then allowed to cool.

(c) Leaching assessm ent m ethods. (1) 
For indispersible solid material—(i) The 
specimen shall be immersed for seven 
days in water at ambient temperature.

The water must have a pH of 6-8 and a 
maximum conductivity of 10 micromho 
per centimeter at 20°C (68°F);

(ii) The water and specimen shall then 
be heated to a temperature of 50*C±5* 
(122°F±9°) and maintained at this 
temperature for four horns;

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

(iv) The specimen shall then be stored 
for at least seven days in still air with 
humidity not less than 90 percent at 
30°C (86’F);

(v) The specimen shall then be 
immersed in water with the same pH 
and maximum conductivity 
specifications as in subparagraph (l)(i) 
of this paragraph. The water and 
specimen must be heated to 50*C±5° 
(122°F±9°) and maintained at that 
temperature for four hours;

(vi) The activity of the water shall 
then be determined. The activities 
determined in subparagraph (l)(iii) and 
this subparagraph shall not exceed 0.05 
microcuries.

(2) For encapsulated material—(i) The 
specimen shall be immersed in water at 
ambient temperature. The water must 
have a pH of 6-8 and a maximum 
conductivity of 10 micromho per 
centimeter. The water and specimen 
shall be heated to a temperature of 
50oC ± 5 <> (122°F±9°) and maintained at 
this temperature for four hours;

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

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

(iv) Step (i) shall be repeated; and
(v) The activity of the water shall be 

determined. The activities determined in 
paràgraph (c)(2)(ii) and this paragraph
(c)(2)(v) shall not exceed 0.05 
microcuries.

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

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

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

(Approved by the Office of Management 
and Budget under OMB control number 2137- 
0512)
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(b) The outside of each package shall 
be durably and legibly marked with the 
package identification marking 
indicated in the USNRC approval;

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

(d) Before the first export shipment of 
the package, the shipper shall obtain a 
U.S. Competent Authority Certificate for 
that package design or if one has 
already been issued, the shipper shall 
register with the U.S. Competent 
Authority as a user of the certificate. 
Upon registration as a user of the 
certificate the shipper will be furnished 
with a copy of it. The 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;

(Approved by the Office of Management 
and Budget under OMB control numbers 
2137-0514 and 2137-0515)

(e) The U.S. Competent Authority 
responsible for administering the 
requirements of Section VIII of the IAEA 
"Regulations for the Safe Transport of 
Radioactive Materials, Safety Series No.
6,1973 Revised Edition (as amended),” 
is the—
Materials Transportation Bureau, Office

of Hazardous Materials Regulation
(OHMR), U.S. Department of
Transportation, Washington, D.C.
20590.
(f) Each request for a U.S. Competent 

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

(Approved by the Office of Management 
and Budget under OMB control number 2137- 
0514)

(g) Import and export shipments may 
be made in accordance with § 171,12 of 
this subchapter.

§ 173.472 Requirements for exporting 
D O T specification Type B and fissile 
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 
shall be made in accordance with the 
certificate;

(Approved by the Office of Management 
and Budget under OMB control number 2137- 
0515)

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

(d) Each shipping paper related to the 
shipment of the package must bear the 
package identification marking 
indicated in the U.S. Competent 
Authority Certificate;

(e) Before the first export shipment of 
the package, the shipper must submit a 
copy of the U.S. Competent Authority 
Certificate applying to that package 
design to the national competent 
authority of each country into or through 
which the package will be transported, 
unless a copy has already been 
furnished; and
• (Approved by the Office of Management 

and Budget under OMB control number 2137- 
0515)

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

§ 173.473 Requirements for foreign-made 
packages.

In addition to the applicable 
requirements of Parts 171 through 177 of 
this subchapter, each shipper of a 
foreign-made Type B or fissile material 
package for which a competent 
authority certificate is required by the 
IAEA “Regulations for the Safe 
Transport of Radioactive Materials, 
Safety Series No. 6,1973 Revised Edition 
(as amended)” shall also comply with 
the following requirements:

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

(1) Have the foreign competent 
authority certificate revalidated by the 
U.S. Competent Authority, unless this 
has been done previously. The request 
must be in duplicate and contain all the 
information required by Section VIII of 
the IAEA regulations. Each request is 
considered in the order in which it is 
received. To allow sufficient 
consideration by OHMR, requests 
should be received at least 45 days 
before the requested effective date*.

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

(3) Register its identity in writing with 
the U.S. Competent Authority as a user 
of the package covered by the foreign 
competent authority certificate and its 
revalidation. If the shipper is requesting 
the revalidation, this is automatically 
done by OHMR; and

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

(A pproved by the O ffice of M anagem ent 
and Budget under OM B con trol num ber 2137- 
0517.)

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

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

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

§ 173.474 Quality control 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 
materials.

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

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

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

(f) Each closure, valve, or other 
opening of the containment system 
through which the radioactive content 
might escape is improperly closed and 
sealed;

(g) Each packaging containing liquid 
in excess of an As 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 
0.25 atmosphere, absolute, (0.25 
kilograms per square centimeter or 3.6 
psia). The test must be conducted on the 
entire containment system, or on any 
receptacle or vessel within the 
containment system, to determine 
compliance with this requirement;

(h) The internal pressure of the 
containment system will not exceed the 
design pressure during transportation; 
and

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

§ 173.476 Approval of special form 
radioactive materials.

(a) Each shipper of special form 
radioactive materials shall maintain on 
file for at least one year after the latest 
shipment, and provide to the MTB on 
request, a complete safety analysis, 
including documentation of any tests, 
demonstrating that the special form 
material meets the requirements of
§ 173.469.

(Approved by the Office of Management 
and Budget under OMB control number 2137- 
0516.)

(b) Prior to the first export shipment of 
a special form radioactive material from 
the United States, each shipper shall 
obtain a U.S. Competent Authority 
Certificate for the specific material.
Each petition shall be submitted in 
accordance with § 173.471(e) and must 
include the following information:

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

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

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

(A pproved by the O ffice of M anagem ent 
and Budget under OMB, control num ber 2 1 3 7 -  
0518.)

(c) Paragraphs (a) and (b) of this 
section do not apply in those cases 
where Ai equals A2 and the material is 
not described on the shipping papers as 
“Radioactive Material Special Form,
n.o.s.”

§ 173.477 Approval for export shipments.
(a) Each export shipment of a package 

for which an IAEA certificate of 
competent authority has been issued or 
revalidated in accordance with
§§ 173.471,173.472, or 173.473 shall have 
multilateral approval, if the shipment 
includes—

(1) A vented Type B(M) package;
(2) A Type B(M) packaging containing 

radioactive materials with an activity 
greater than 3 X 103 Ai, or 3 X103 A2, as 
appropriate, or 3 XlO4 curies, whichever 
is less;

(3) A Fissile Class III shipment; or
(4) Transportation by special 

arrangement.
(b) Each application for shipment 

approval shall contain—
(1) The period of time for which the 

approval is sought;
(2) A description of the contents, the 

expected modes of transportation, the 
type of vehicle to be used, and the 
proposed route; and

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

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

(d) Approval by competent authorities 
is not required for packagings designed 
for materials covered by § § 173.421 
through 173.427 nor for Type A 
packagings designed for non-fissile 
radioactive materials.

§ 173.478 Notification to competent 
authorities for export shipments.

(a) Before the first export shipment of 
any packaging with contents exceeding 
Ai or A2, the shipper shall ensure that 
copies of each applicable competent 
authority certificate issued in 
accordance with § § 173.471,173.472, or
173.473 have been submitted to the 
competent authority of each country 
through which or into which it is to be 
transported. The shipper is not required 
to await an acknowledgment from the 
competent authority prior to shipping 
the radioactive material, nor is the 
competent authority required to 
acknowledge receipt of the certificate.

(Approved by the Office of Management 
and Budget under OMB control number 2137- 
0515.)

(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 15 
days before the shipment starts for thg 
following:

(1) Type B(U) packagings containing 
radioactive materials with an activity 
greater than 3 XlO3 Ai, 3 XlO3 A2, as 
appropriate, or 3 XlO4curies, whichever 
is the least;

(2) Type B(M) packages;
(3) Fissile Class III shipments under 

Section VIII of the IAEA “Regulations 
for the Safe Transport of Radioactive 
Materials, Safety Series No. 6,1973 
Revised Edition (as amended)”; or

(4) Transportation by special 
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; and

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

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

PART 174— CARRIAGE BY RAIL

§174.208 [Am ended]

14a. In § 174.208, paragraph (b) is 
amended by removing section reference 
“173.426” and inserting, in its place, 
"173.9”.

15. In § 174.700, paragraph (a) is 
amended by removing section reference 
“§ 173.389(c) and § 173.392” and 
inserting in their respective places 
“§§173.403 and 173.425”; paragraph (b) 
is amended by removing section 
reference “§ 173.389(i)” and inserting in 
its place “§ 173.403(bb)”; and by 
removing section references 
“§§ 173.389(o) and 173.392,173.393(j), or 
173.396(f)” and inserting in their 
respective places “§§ 173.403,173.425, 
173.441, and 173.457”; paragraph (d) is 
amended by removing section 
references “§ 173.389(a)(3) and 
§ 173.396(g)” and inserting in their 
respective places “§ 173.455(a) (3) and 
§ 173.457”; and a new paragraph (g) is 
added to read as follows:
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§ 174.700 Special handling requirements 
for radioactive materials. 
* * * * *

(g) In the case of packages shipped 
under the exclusive use provisions of 
§ 173.441(b) for packages with external 
radiation levels in excess of 200 millirem 
per hour at the package surface:

(1) The rail car shall meet the 
requirements for a closed transport 
vehicle (§ 173.403 of this subchapter); 
and

(2) Provisions must be made to secure 
the packages so that their position 
within the vehicle remains fixed under 
conditions normally incident to 
transportation.

§ 174.715 [Amended]

16. In § 174.715, paragraph (a) is 
amended by removing section reference 
“§ 173.389(o)” and inserting in its place 
“§ 173.403”; and by removing section 
reference “§ 173.397(a)” and inserting in 
its place “§ 173.443”.

§174.750 [Am ended]

17. In § 174.750, paragraph (a) is 
amended by removing section reference 
“§ 173.397” and inserting in its place
“§ 173.443.”

PART 175— CARRIAGE BY AIRCRAFT

§ 175.710 [Amended]

18. In § 175.10, paragraph (a)(6) is 
amended by removing section reference 
”§ 173.391 (a), (b), or (c)” and inserting 
in its place "§§ 173.421,173.422, or 
173.424."”

19. In § 175.700, the section heading is 
revised; paragraph (b) is amended by 
removing section reference “§ 173.397” 
and inserting in its place “§ 173.443”; 
paragraph (c) is amended by removing 
section reference “§ 173.391 (a), (b), or
(c) ” and inserting in its place
“§§ 173.421,173.422, or 173.424”; and a 
new paragraph (d) is added to read as 
follows:

§ 175.700 Special limitations and 
requirements for radioactive materials.
* * * * *

(d) Type B(M) packages may not be 
offered or accepted for transportation, 
nor transported, on passenger-carrying 
aircraft.

20. In § 175.703, paragraph (b) is 
amended by removing section reference 
“§ 173.393(r)” and inserting in its place 
”§ 173.448(g)”; paragraph (c) is amended 
by removing section reference
“§ 173.389(a)(3)” and inserting in its 
place “§ 173.455(a)(3)”; and paragraphs
(d) and (e) are added to read as follows:

§ 175.703 Other special requirements for 
the acceptance and carriage of packages 
containing radioactive materials. 
* * * * *

(d) No person may offer or accept for 
transportation, nor transport, by air:

(1) Any Type B(U) or Type B(M) 
package with an accessible surface 
temperature in excess of 50°C (122°F);

(2) Continuously vented Type B(M) 
packages, packages which require 
external cooling by an ancillary cooling 
system or packages subject to 
operational controls during transport; or

(3) Liquid pyrophoric radioactive 
materials.

(é) Exclusive use shipments of 
packages having a surface radiation 
level in excess of 200 millirem per hour 
may not be transported by air except by 
special arrangement approved by MTB.

PART 176— CARRIAGE BY VESSEL

21. In Part 176, Subpart M is revised to 
read as follows:
Subpart M— Detailed Requirements for 
Radioactive Materials

Sec.
176.700 General stowage requirements. 
176.704 Requirements relating to transport. 
176.708 Segregation distance table.
176.710 Care following leakage or sifting of 

radioactive materials.
176.715 Contamination control.

Subpart M— Detailed Requirements for 
Radioactive Materials

§ 176.700 General stowage requirements.
(a) Radioactive materials must not be 

stowed in the same hold with mail bags.
(b) A package of radioactive materials 

which in still air has a surface 
temperature more than 5°C (9°F) above 
the ambient air may not be overstowed 
with any other cargo. If the package is 
stowed under 4eck, the hold or 
compartment in which it is stowed must 
be ventilated.

(c) Each Fissile Class III shipment 
must be stowed in a separate hold, 
compartment, or defined deck area and 
be separated by a distance of at least 
six meters (20 feet) from all other 
Radioactive Category II or Ill-Yellow 
labeled packages. For a shipment of 
radioactive materials requiring 
supplemental operational procedures, 
the shipper must furnish the master or 
person in charge of the vessel a copy of 
the necessary operational instructions.

(Paperw ork requirem ent excep ted  from  
O ffice o f M anagem ent an d  Budget approval)

(d) A person may not remain 
unnecessarily in a hold or compartment 
or in the immediate vicinity of any 
package on deck containing radioactive 
materials.

§ 176.704 Requirements relating to 
transport indexes.

(a) The sum of the transport indexes 
for all packages of radioactive materials 
not in freight container on board a 
vessel, may not exceed 200.

(b) Except as provided in paragraph
(e) of this section, the sum of transport 
indexes for packages not in a freight 
container may not exceed 50 in any 
hold, compartment, or defined deck 
area. Each group of radioactive material 
packages must be separated by a 
distance of at least six meters (20 feet) 
at all times.

(c) Except as provided in paragraph
(e) of this section, the number of freight 
containers with packages of radioactive 
materials contained therein must be 
limited so that the total sum of the 
transport indexes in the containers in 
any hold or defined deck area does not 
exceed 200, and:

(1) The sum of transport indexes for 
any individual freight container, or 
group of freight containers, does not 
exceed 50; and

(2) Each freight container or group of 
freight containers is handled and stowed 
in such a manner that groups are 
separated from each other by a distance 
of at least six meters (20 feet).

(d) The limitations specified in 
paragraphs (a), (b), and (c) of this 
section do not apply to consignments of 
low specific activity materials if the 
packages are marked “RADIOACTIVE 
LSA” and no Fissile Class II or Fissile 
Class III radioactive materials are 
included in the shipment.

(e) For exclusive use shipments, the 
limitations specified in paragraphs (b) 
and (c) of this section do not apply if—

(1) For packages not in freight 
containers, the sum of the transport 

'indexes of Fissile Class II packages does 
not exceed 50 in each hold;

(2) For packages in freight containers, 
the radiation level does not exceed 200 
millirem per hour at any point on the 
surface and 10 millirem at two meters (6 
feet) from the outside surface of the 
freight container and the sum of 
transport indexes of Fissile Class II 
packages does not exceed 50 in each 
freight container and 200 in each hold or 
defined deck area; and

(3) Each group of Fissile Class II 
packages is separated from other 
redioactive material by a distance of at 
least six meters (20 feet) at all times.

(f) The limitations specified in 
paragraphs (a) through (e) of this section 
do not apply when the entire vessel is 
reserved or chartered for use by a single 
shipper under exclusive use conditions 
if the number of Fissile Class II and 
Fissile Class III packages of radioactive
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materials aboard the vesssel does not 
exceed the amount authorized in 
§§ 173.451 through 173.459 of this 
subchapter. The entire shipment 
operation must be approved by the 
Office of Hazardous Materials 
Regulation (OHMR) in advance.

§ 176.708 Segregation distance table.

(a) Table III applies to the stowage of 
packages of radioactive materials on 
board a vessel with regard to transport 
index numbers which are shown on the 
labels of individual packages. 
Radioactive Category II or III-Yellow 
labeled packages may not be stowed 
any closer to living accommodations,

regularly occupied working spaces, 
spaces that may be continually occupied 
by any person (except those spaces 
exclusively reserved for couriers 
specifically authorized to accompany 
such packages), and undeveloped him 
than the distance specified to Table IIL 
Where only one consignment of a 
radioactive substance is to be loaded on 
board a vessel under exclusive use 
conditions, the appropriate segregation 
distance may be established by 
demonstrating that the direct 
measurement of the radiation level at 
regularly occupied working spaces and 
living quarters is less than 0.75 millirem 
per hour. More than one consignment

may be loaded onboard a vessel with 
the appropriate segregation distance 
established by demonstrating that direct 
measurement of the radiation level at 
regularly occupied working spaces and 
living quarters is less than 0.75 millirem 
per hour, provided thqt the vessel has 
been chartered for the exclusive use of a 
competent person specialized in the 
carriage of radioactive material.
Stowage arrangements shall be 
predetermined for the entire voyage, 
including any radioactive substances to 
be loaded at ports of call enroute. The 
radiation level shall be measured by a 
responsible person skilled in the use of 
monitoring instruments.

T a b l e  III

Minimum 
distance in 
feet from 

living
Sum of transport indexes of acc« ^ t1I3C*a'

« » p * * » * »
occupied 

working space

Minimum distance in feet from undeveloped film and plates

1 day voyage 2 day voyage 4 day voyage 10 day voyage 20 day voyage 30 day voyage 40 day voyage SO day voyage

Cargo thickness in feet (unit density)

Nil 3 Nil 3 6 Nil 3 6 NH 3 6 NH 3 6 Nil 3 6 Nil 3 6 Nil 3 6 Nil 3 6
0.1 to 0 .5 ................................. 5 X 6 X X 8 X X 11 X X 17 4 X 25 6 X 30 7 X 35 8 X 39 9 X
0.6 to 1..................................... 6 X 8 X X 11 X X 16 4 X 25 6 X 35 8 X 42 10 X 50 12 X 55 13 X
1.1 to 2 ..................................... 9 X 11 X X 16 4 X 22 5 ' X 35 8 X 50 12 X 61 14 X 70 17 X 78 19 X
2.1 to 3 ..................................... 10 X 14 X X 19 5 X 27 6 X 42 10 X 61 14 X 74 18 X 86 20 X 96 23 X
3.1 to 5..................................... 13 X 17 4 X 25 6 X 35 8 X 55 13 X 78 19 X 96 23 X 110 26 X 124 29 7
5.1 to 10 .................................. 19 4 25 6 X 35 8 X 50 12 X 78 19 X 110 26 X 135 33 8 155 37 9 175 42 10
10.1 to 2 0 ................................ 26 6 35 8 X 50 12 X 69 17 X 110 26 X 155 37 9 190 46 11 220 53 13 250 59 14
20.1 to 3 0 ................................ 32 8 43 10 X 61 14 X 85 20 X 135 32 8 190 45 11 235 56 13 270 65 16 305 72 17
30.1 to 5 0 ................................. 42 10 55 13 X 78 19 X 110 26 X 175 42 10 245 58 14 300 73 17 350 64 20 390 94 22
50.1 to 100_______________ 59 14 78 19 X 110 26 X 155 37 9 245 59 14 350 82 20 430 105 24 515 118 28 550 130 32
100.1 to 150............................ 72 17 96 23 X 135 32 8 190 46 11 300 72 17 425 100 24 525 125 30 600 145 35 (7) 165 39
150.1 to 200............................ 84 20 110 26 X 155 37 9 200 53 13 350 84 20 490 115 28 600 140 35 <7> 165 40 n 190 45

200.1 to 300............................ 105 24 135 32 X 190 46 11 270 64 15 425 105 25 600 145 35 130 ill
300.1 to 400............................ 120 28 160 37 9 220 53 13 310 75 18 500 120 28 r> 165 40 (7) 205 49 o 235 57 n 265 63

Note:
(1) X—indicates that thickness of screening cargo is sufficient without any additional segregation distance.
(2) By using 6  feet of intervening unit density cargo for persons and 10 feet for film and plates, no distance shielding is necessary for any length of voyage specified.
(3) Using 1 steel bulkhead or steel deck—multiply segregation distance by 0.8. Using 2 steel bulkheads or steel decks—multiply segregation distance by 0.64.
(4) "Cargo of Unit Density" means cargo stowed at a density of 1 ton (long) per 36 cubic feet; where the density is less than this the depth of cargo specified must be increased in 

proportion.
(5) “Minimum distance” means the least in any direction whether vertical or horizontal from the outer surface of the nearest package.
(6) The total consignment on board at any time must not exceed transport indexes totalling 200 except if carried under the provisions of § 176.704(f). The figures below the double fine of 

the table should be used in such a contingency.
(7) Not to be carried unless screening by other cargo and bulkheads can be arranged in accordance with the other columns.

Minimum 
distance in 

meters from 
living

Sum of transport indexes of
the packages ^ ta r iy

occupied 
working space

Minimum distance in meters from undeveloped film and plates

1 day voyage 2 day voyage 4 day voyage 10 day voyage 20 day voyage 30 day voyage 40 day voyage 50 day voyage

Cargo thickness in meters (unit density)

Nil 1 Nil 1 2 Nil 1 2 Nil 1 . 2 Nil 1 2 Nil 1 2 Nil 1 2 NH 1 2 Nil 1 2

0.1 to 0 .5 ................................. 2 X 2 X X 3 X X 4 X X 6 2 X 8 2 X 10 3 X 11 3 X 12 3 X
0.6 to 1.0 ................................. 2 X 3 X X 4 X X 5 2 X 8 2 X 11 3 X 13 4 X 15 4 X 17 4 X
1.1 to 2 .0 ................................. 3 X 4 X X 5 2 X 7 2 X 11 3 X 15 4 X 19 5 X 22 5 X 24 6 X
2.1 to 3 .0 ________________ _ 4 X 5 X X 6 2 X 9 2 X 13 4 X 19 5 X 23 6 X 27 7 X 30 7 X
3.1 to 5 .0 ......... ........................ 4 X 6 2 X 8 2 X 11 3 X 17 4 X 24 6 X 30 7 X 34 8 X 38 9 3
5.1 to 10.0............................... 6 2 8 2 X 11 3 X 15 4 X 24 6 X 34 8 X 42 10 3 48 12 3 54 13 3
m i m m o 8 2 11 3 x 15 4 x 22 5 x 34 8 x 5
20.1 to 30.0............................. 10 3 13 4 X 19 5 X 26 7 X 42 10 3 59 14 4 72 17 4 83 20 5 93 22 6
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Minimum Minimum distance in meters from undeveloped Mm and plates

Sum of transport indexes of 
the packages

meters from 
living

accommoda­
tion or 

regularly 
occupied 

working space

1 day voyage 2  day voyage 4 day voyage 10 day voyage 20 day voyage 30 day voyage 40 day voyage 50 day voyage

30.1 to 50.0............ ................. 13 3 17 4 X 24 6 X 34 8 X 54 13 3 76 18 5 92 23 6 110 26 7 120 29 7
50.1 to 100.0........................... 18 5 24 6 X 34 8 X 48 12 3 76 18 5 110 25 6 130 32 8 150 36 9 170 40 10
100.1 to 150.0......................... 22 6 30 7 X 42 10 3 59 14 4 93 22 6 130 31 8 160 39 10 185 45 11 n 50 12
150.1 to 200.0......................... 26 6 34 8 X 48 12 3 68 16 4 110 26 7 150 36 9 185 43 11 O 51 13 O 58 14

200.1 to 300.0.......................... 32 8 42 10 3 59 14 4 83 20 5 130 32 8 185 44 11 O 55 13 o 63 15 O 70 17
300.1 to 400.0.............. ........... 36 9 48 12 3 68 16 .4 95 23 6 150 36 9 (’) 50 13 O 63 15 n 73 18 o 81 20

Note:
(1) X—indicates that thickness of screening cargo is sufficient without any additional segregation distance.
(2) By using 2 meters of intervening unit density cargo for persons and 3 meters for film and plates, no distance shielding is necessary for any length of voyage specified.
(3) Using 1 steel bulkhead or steel deck—multiply segregation distance by 0.8. using 2 steel bulkheads or steel decks—multiply segregation distance by 0.64.
(4) “Cargo of Unit Density" means cargo stowed at a density of 1 ton (metric) per cubic meter; where the density is less than this the depth cargo specified must be increased in 

proportion.
(5) “Minimum distance” means the least in any direction whether vertical or horizontal from the outer surface of the nearest package.
(6) The total consignment on board at any time must not exceed transport indexes totalling 200, unless carried under the provisions of § 176.704(f). The figures below the double line of the 

table should be used in such a contingency.
(7) Not to be carried unless screening by other cargo and bulkheads can be arranged in accordance with the other columns.

§ 176.710 Care following leakage or sifting 
of radioactive materials.

(a) In case of fire, collision, or 
breakage involving any shipment of 
radioactive materials, other than 
materials of low specific activity, the 
radioactive materials must be 
segregated from unnecessary contact 
with personnel. In case of obvious 
leakage, or if the inside container 
appears to be damaged, the stowage 
area (hold, compartment, or deck area) 
containing this cargo must be isolated as 
much as possible to prevent radioactive 
material from entering any person’s 
body through contact, inhalation, or 
ingestion. No person may handle the 
material or remain in the vicinity unless 
supervised by a qualified person.

(b) A hold or compartment in which 
leakage of radioactive materials has 
occurred may not be used for other 
cargo until it is decontaminated in 
accordance with the requirements of 
§ 176.715.

.(c) For reporting requirements, see 
§ 171.15 of this subchapter.

§ 176.715 Contamination control.

(a) Each hold, compartment, or deck 
area used for the transportation of low 
specific activity radioactive materials 
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 again until the 
radiation dose rate at any accessible 
surface is less than 0.5 millirem per 
hour, and the removable (non-fixed) 
radioactive surface contamination is not 
greater than the limits prescribed in 
i  173.443 of this subchapter.

PART 177— CARRIAGE BY PUBLIC 
HIGHWAY
§177.825 [Amended]

21a. In § 177.825, paragraphs (b), (c),

and (d) are amended by removing the 
phrase “large quantity radioactive 
material as defined in § 173.389(b)’’ and 
inserting in its place “highway route 
controlled quantity radioactive 
materials as defined in § 173.403(1)’’; and 
paragraphs (b)(2)(iii) and (d)(2)(iv) are 
amended by removing the term “large 
quantity’’ and inserting in its place 
“highway route controlled quantity.”

22. In § 177.842, paragraph (a) is 
amended by removing section 
references “f 173.389(i), § 173.393(j),
§ 173.396(f) and § 173.392”, and inserting 
in their respective places “§§ 173.403,
§ 173.441(b), § 173.457, and § 173.425”; 
paragraph (c) is amended by removing 
section references “§ 173.389(c) and 
§ 173.392”, and inserting in their 
respective places §§ 173.403 and 
§ 173.425”; paragraph (f) is amended by 
removing section references 
“§ 173.389(a)(3)land § 173.396(g)”, and 
inserting in their respective places 
“§§ 173.455(a)(3) and 173.457”; and 
paragraph (g) is added to read as 
follows:

§ 177.842 Radioactive material. 

* * * * *

1 (g) For shipments transported under 
exclusive use conditions the radiation 
dose rate must not exceed 2 millirem per 
hour in any position normally occupied 
in the vehicle. For shipments 
transported as exclusive use under the 
provisions of § 173.441(b) for packages 
with external radiation levels in excess 
of 200 millirem per hour at the package 
surface, the vehicle must meet the 
requirements of a closed transport 
vehicle (§ 173.403 of this subchapter).

23. In § 177.843, paragraph (a) is 
revised to read as follows:

§ 177.843 Contamination of vehicles.

(a) Each motor vehicle used for 
transporting radioactive materials under 
exclusive use conditions in accordance 
with §§ 173.425(c) or 173.443(c) shall be 
surveyed with radiation detection 
instruments afer each use. A vehicle 
may not be returned to service until the 
radiation dose rate at each accessible 
surface is 0.5 millirem per hour or less 
and the removable (non-fixed) 
radioactive surface contamination is not 
greater than the level prescribed in 
§ 173.443(a).
* * * * *

§177.861 [Amended]

24. In § 177.861, paragraph (a) is 
amended by removing section reference 
§ 173.397 and inserting in its place
§ 173.443.

Appendix A—[Amended]

24a. In Appendix A, all references to 
“large quantity” throughout Appendix A 
are changed to read “highway route 
controlled quantity”.

PART 178— SHIPPING CONTAINER 
SPECIFICATIONS

§178.350-2 [Amended]

25. In § 178.350-2, paragraph (a) is 
amended by removing section 
references “§ 173.389(j) and
§ 173.398(b)", and inserting in their 
respective places §§ 173.403 and 
§ 173.465”.
(49 U.S.C. 1803,1804,1808:49 CFR 1.53, App. 
A. to Part 1)

Issued in Washington, D.C., on February 
24,1983
L. D. Santm an,

Director, M aterials Transportation Bureau.
[FR Doc. 83-5215 Filed 3-8-83; 8:45 am]
BILLING CODE 4910-60-M


