RULEMAKING ISSUE
NOTATION VOTE
March 2, 2001

SECY-01-0035

FOR:

The Commissioners

FROM:

William D. Travers
Executive Director for Operations

SUBJECT:

PROPOSED RULE FOR REVISING 10 CFR PART 71 FOR COMPATIBILITY
WITH IAEA TRANSPORTATION SAFETY STANDARDS [TS-R-1], AND FOR
MAKING OTHER NRC-INITIATED CHANGES

PURPOSE:
To request Commission approval to: (1) publish a proposed rule, in the Federal Register (FR), that
would amend 10 CFR Part 71; and (2) continue using an enhanced public-participation process
(website and public meetings), during the proposed rule public comment period, to solicit maximum
public input.
BACKGROUND:
The Commission directed the staff, in a Staff Requirements Memorandum (SRM), dated
September 17, 1999 [SRM-SECY-99-200 (Attachment 1) - “Federal Register Notice Responding
to Public Comments Received on an Emergency Final Rule for Fissile Material Shipments”], to
prepare an overall rulemaking plan that addresses the need to make Part 71, “Packaging and
Transportation of Radioactive Material,” compatible with ST-1, the latest revision of the
International Atomic Energy Agency (IAEA) transportation safety standards. The IAEA has been
revising its transportation standards on approximately a 10-year cycle, with the last edition, ST-1,
published in December 1996. This edition was revised in June 2000 and
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(301) 415-8521
published as No. TS-R-1. The revisions in TS-R-1 were basically an errata redesignating ST-1
as TS-R-1. The Commission also directed the staff to address, as part of the overall rulemaking
plan, the unintended economic impact of its emergency Part 71 final rule entitled, “Fissile
Material Shipments and Exemptions,” (62 FR 5907; February 10, 1997).
On December 13, 1999, the Commission directed (M991109A, Attachment 2) the staff, after the
Commission’s meeting on nuclear materials and waste activities with invited stakeholders, to
improve stakeholder public participation in the Nuclear Regulatory Commission’s (NRC)
activities, including rulemaking.
In SECY-00-0117, ”Rulemaking Process for Revising 10 CFR Part 71 for Compatibility with IAEA
Transportation Safety Standards (ST-1), and to Make Other Changes”, dated May 30, 2000, the
staff provided the Commission an issues paper that presented a summary of the changes being
considered in the Part 71 rulemaking to solicit early public input on these changes. In SRM-000117 dated June 28, 2000 (Attachment 3), the Commission directed the staff to publish the Part
71 issues paper for public comment (65 FR 44360; July 17, 2000), and also approved the
enhanced public-participation process. Subsequently, three public meetings were held; a
roundtable workshop on August 10, 2000, at the NRC Headquarters, and two townhall meetings
on September 20, 2000, in Atlanta, GA, and September 26, 2000, in Oakland, CA. Public
participation in these meetings was broad, and included members of the public, environmental
and public interest groups, state representatives, the Western Governor’s Association, the U.S.
Department of Energy, the U.S. Department of Transportation (DOT), the Nuclear Energy
Institute, representatives of the radioactive material shipping industry, the oil and gas industry,
and the mineral industry. Transcripts of the meetings, as well as a summary of the comments,
were provided to the Commission, and were also placed on the NRC rulemaking interactive
website at http://ruleforum.llnl.gov. The public comment period on the issues paper closed on
September 30, 2000. A total of 48 written comments were received. In addition, an NRC web
page similar to that prepared for the control of solid materials was created at:
http:\\www.nrc.gov\NMSS\IMNS\transport.html.
DOT is the lead agency for the regulation of transportation of hazardous material in the United
States, and is a co-regulator with NRC of transportation of radioactive material. DOT is also the
U.S. competent authority for interaction with the IAEA. Therefore, this revision to Part 71 is being
coordinated with DOT, to ensure that consistent regulatory standards are maintained, between
NRC’s Part 71 and DOT’s Hazardous Materials Regulations (in particular, 49 CFR Parts 171178), and to ensure that both rules are published on approximately the same schedule. DOT’s
proposed regulations are intended to be consistent with NRC’s proposed regulations. DOT
published for public comment an Advance Notice of Proposed Rulemaking containing the ST-1
changes on December 28, 1999 (64 FR 72633). During the public meetings, a DOT
representative made a presentation at the meetings and joined the NRC staff in responding to
public comments as they relate to the DOT rulemaking. DOT committed to review public
comments for applicability to their proposed changes.
DISCUSSION:
The NRC staff formed a working group (WG) that included staff from the Office of Nuclear
Material Safety and Safeguards (NMSS), the Office of States and Tribal Programs (STP), the
Office of the General Counsel (OGC), as well as a representative from DOT. Further, a steering
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group consisting of NMSS and OGC managers provided direction in the development of the
proposed rule. Also, as directed by SRM M000211, dated March 9, 2000 (Attachment 4), the
staff prepared a comparison between TS-R-1 and Part 71 (Attachment 5), to determine the major
differences between these two regulations.
The issues paper presented 18 issues for comment. As directed by the Commission in SRMSECY-00-0117, issue 18 was added prior to publication in the Federal Register, to discuss the
current IAEA standards for package surface removable contamination. Subsequent to the
publication of the issues paper, the staff has added issue 19: Event Reporting Requirements.
The addition of this issue was an outgrowth of staff review of reporting requirements to be
consistent with changes to other reporting requirements (SECY-00-0093, Rulemaking to Modify
the Event Reporting in 10 CFR 50.72 and 50.73 and for Independent Spent Fuel Storage
Installations (ISFSI) in 10 CFR 72.216).
In developing the staff positions on the 19 issues in this proposed rule, the staff considered the
existing Commission policy statements (e.g., NRC’s metrication policy); the NRC’s previous
positions on some of these issues (e.g., on the IAEA radionuclide exemption values, the Type C
package, and uranium hexafluoride packaging requirements); technical considerations from the
NRC staff’s latest experience with the 19 issues, either in the United States, or from the latest
staff interactions at the IAEA meetings in Vienna; and, finally, the public comments received in the
meetings, by mail, and on the NRC web site. The attached draft Federal Register Notice (FRN)
(Attachment 6), contains the Part 71 proposed rule with an analysis and proposed staff position
for each issue. Summary and categorization of public comments is enclosed as Attachment 7. A
draft Regulatory Analysis and draft Environmental Assessment are also attached (Attachments 8
and 9, respectively).
The following is the list of Part 71 issues discussed in the FRN:
A. TS-R-1 or ST1 Compatibility Issues
Issue 1:
Changing Part 71 to the International System of Units (SI) Only
Issue 2:
Radionuclide Exemption Values
Issue 3:
Revision of A1 and A2
Issue 4:
Uranium Hexafluoride Package Requirements
Issue 5:
Introduction of the Criticality Safety Index Requirements
Issue 6:
Type C Package and Low Dispersible Material
Issue 7:
Deep Immersion Test
Issue 8:
Grandfathering Previously Approved Packages
Issue 9:
Changes to Various Definitions
Issue 10:
Crush Test for Fissile Material Package Design
Issue 11:
Fissile Material Package Design for Transport by Aircraft
B. NRC-Initiated Issues
Issue 12:
Special Package Approvals
Issue 13:
Expansion of Part 71 Quality Assurance Requirements to Holders of,
and Applicants for, a Certificate of Compliance
Issue 14:
Adoption of American Society of Mechanical Engineers (ASME) Code
Issue 15:
Change Authority for Part 71 Certificate Holders
Issue 16:
Fissile Material Exemptions and General License Provisions
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Double Containment of Plutonium (PRM-71-12)
Contamination Limits as Applied to Spent Fuel and High-Level
Waste (HLW) Packages
Modifications of Event Reporting Requirements

On the TS-R-1 compatibility issues the staff is recommending that NRC adopt the
TS-R-1 position on issues 2, 3,4, 5, 7, 8, 9, 10, and 11, either fully or with some modification.
The staff is also recommending that NRC not adopt the TS-R-1 position on issues 1 and 6. On
the NRC-initiated issues, the staff is recommending adoption of new requirements on issues 12,
13, 15, 16, 17, and 19. The staff is also recommending that NRC not adopt the ASME Code for
storage and transportation cask fabrication (issue 14), and not adopt surface contamination-limits
for large packages (spent fuel and HLW packages)[issue 18]. These recommendations are
discussed in the FRN. DOT is in agreement with these recommendations.
The staff notes that several of the issues in this proposed rule engendered a high level of interest
and discussion in public and staff meetings and comments on the NRC website on the issues
paper. Further, the comments indicate a wide range of views on the appropriate action to resolve
four of these issues. These issues are: issue 2, "Radionuclide Exemption Values," issue 12,
"Special Package Approvals," issue 15, "Change Authority for Part 71 Certificate Holders," and
issue 17, "Double Containment of Plutonium (PRM-71-12)." These four issues are summarized
below. A detailed discussion is contained in the attached FRN (Attachment 6).
1. Issue 2: This issue presents the NRC with the challenge of whether to adopt a uniform-dose
IAEA standard (and a radionuclide-specific Table of exemption values) versus using the
current simpler single-value activity of 70 Bq/g limit for all radionuclides. The IAEA standard
contains a provision to allow 10 times the specified exemption values for natural material and
ores containing naturally occurring radioisotopes provided those ores/material are not
intended to be processed for use of their isotopes. The staff notes that adopting the IAEA
exemption provisions to harmonize with the IAEA standards results in an inconsistent level of
protection, and a different regulatory treatment of these natural material and ores shipments
based on the end use of the shipments, i.e., processing for extraction of radioisotopes versus
processing for extraction of minerals, or disposal. However, the staff recommends adoption
of the use of radionuclide-specific exemption values.
2. Issue 12: This issue is whether the NRC should propose Part 71 amendments to provide a
standard for review of large-object packages, such as the Trojan Reactor Vessel, rather than
reviewing each request on a case-by-case basis via the current exemption process, each of
which requires Commission approval. The staff recommends the establishment of standards
for approving these large objects as packages.
3. Issue 15: This issue discussed possible authority for certificate holders to safely make
limited changes to the design of a transportation package — just as reactor and spent fuel
storage facilities can safely make changes to their facilities (under 10 CFR 50.59 and 72.48).
The staff recommends the extension of change authority to Part 71 certificate holders, but
only for domestic dual-purpose spent fuel storage and transportation packages, i.e., for
systems approved for both the transportation and storage of spent fuel.
4. Issue 17: This issue is whether the current, single-containment-barrier, Type B package
standards would provide adequate accident protection when applied to packages
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transporting plutonium, versus the existing double containment requirements. There is no
comparable IAEA requirement for double containment of plutonium. The staff believes that a
single Type B containment barrier is adequate for all transportation packages.
The staff plans to conduct a number of facilitated public meetings during the public comment
period to discuss the proposed rule to enhance public input. These meetings will be held in
locations across the country. The staff will provide the Commission with summaries of each of
the public meetings. The proposed rule will be posted on the NRC’s website and the staff plan to
maintain the website dedicated for Part 71 up to date. The staff notes that, since publication of
the Part 71 issues paper in July 2000, it made supporting information and documents available to
the public, both on the Part 71 website and in the public document room.
The staff is particularly seeking stakeholders’ comments related to quantitative information on
the costs and benefits resulting from the proposed requirements, and operational data on
exposures that might result (or be reduced) from implementing these proposed requirements.
The staff hopes that stakeholder comments will help to quantify the potential impact of these
proposed changes and will assist NRC in developing a risk-informed final rule.
The draft FRN was provided to the Agreement States for comment. The Agreement States’ input
was considered in the development of this draft proposed rule.
In developing its positions on each of the issues, the staff considered the four performance goals
in the NRC Strategic Plan. For all issues, the performance goal of maintaining safety, protection
of the environment, and the common defense and security, has been met. The remaining three
performance goals: increasing public confidence; making the NRC activities and decisions more
effective, efficient, and realistic; and reducing unnecessary regulatory burden on stakeholders,
were addressed to varying degrees throughout the issues. For example, the staff believes that
harmonizing Part 71 with the IAEA International regulations (issues 1 to 11) will both increase
regulatory efficiency and effectiveness, and reduce unnecessary regulatory burden on licensees
by eliminating the need to satisfy different regulatory requirements depending on whether the
package is shipped domestically or internationally. The staff considered comments on the issues
paper concerning any reduction in regulatory requirements such as the revised A1 and A2 values
and addition of a change authority for certificate holders and believes that, on balance, public
confidence will be increased because more accurate modeling of the dose will be used and
safety will be maintained. In addition, the staff believes that overall public confidence will be
increased as a result of this rulemaking because of the addition of regulatory requirements such
as the criticality safety index and expansion of quality assurance requirements to certificate
holders. The staff will further consider the relationship of this rulemaking and the performance
goals in the NRC Strategic Plan as a result of comments on this proposed rule.
SCHEDULE:
Because of the complexity and size of this rulemaking, the staff is recommending a 90-day public
comment period (typically 75 days) for the proposed rule during which time the public meetings
would be held. The NRC also needs to ensure that the proposed and final rules on amending
Part 71 and DOT's companion regulations are published concurrently. Thus, the staff proposes
changing the current due date for delivery of a final rule to the Commission from the current date
of June 30, 2002, to a date of one year after the close of public comment period. The staff will
coordinate with DOT to publish the final rule concurrent with DOT’s final rule.
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COORDINATION:
OGC has reviewed this proposed rule and has no legal objection. The Office of the Chief
Financial Officer has reviewed the Commission paper for resource impacts and has no
objections. The Office of the Chief Information Officer has reviewed the Commission paper for
information technology and information management implications and concurs in it. New
information requirements resulting from this proposed rule will be submitted to the Office of
Management and Budget at the same time the rule is forwarded to the Federal Register for
publication. This paper has been coordinated with the Office of Enforcement.
RECOMMENDATION:
That the Commission:
1. Approve for publication in the Federal Register the proposed amendments to Part 71.
2. Note:
a. That the proposed amendments will be published in the Federal Register allowing 90
days for public comment.
b. That the proposed amendments will be published in a timeframe compatible with the
proposed amendments from the U.S. Department of Transportation's associated
rulemaking.
c. That the staff will use an enhanced public participation process during the public
comment period. A separate notice will be published in the Federal Register, subsequent
to the publication of the proposed amendments, identifying the dates and locations of the
public meetings on this rulemaking.
d. That the Chief Counsel for Advocacy of the Small Business Administration will be
informed of the certification and the reasons for it, as required by the Regulatory
Flexibility Act, 5 U.S.C. 605(b).
e. That a draft Regulatory Analysis has been prepared for this rulemaking (Attachment 7).
f.

That a draft Environmental Assessment has been prepared for this rulemaking
(Attachment 8).

g. The appropriate Congressional Committees will be informed of this action.
h. That a press release will be issued by the Office of Public Affairs when the proposed
rulemaking is filed with the Office of the Federal Register.
i.

That OMB review is required and a clearance package will be forwarded to OMB no later
than the date the proposed rule is submitted to the Office of the Federal Register for
publication.
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That the resources to complete and implement this rulemaking are included in the current
budget.

k. That the staff will deliver a final rule to the Commission one year after the close of the
public comment period, or concurrent with DOT’s final rule.

/RA/

William D. Travers
Executive Director
for Operations

Attachments:
1. SRM-SECY-99-200
2. SRM-M991109A
3. SRM-SECY-00-0117
4. SRM M000211
5. Comparison Between TS-R-1 and 10 CFR Part 71
6. Proposed Rule FRN
7. Summary and Categorization of public comments
8 Draft Regulatory Analysis
9. Draft Environmental Assessment

September 17, 1999
MEMORANDUM TO:

William D. Travers
Executive Director for Operations

FROM:

Annette Vietti-Cook, Secretary

SUBJECT:

STAFF REQUIREMENTS - SECY-99-200 - FEDERAL
REGISTER NOTICE RESPONDING TO PUBLIC COMMENTS
RECEIVED ON AN EMERGENCY FINAL RULE FOR FISSILE
MATERIAL SHIPMENTS

/s/

The Commission has approved the proposed Federal Register notice (FRN) subject to the
following comments and the changes noted in the attachment.
1.

The staff should take the following actions to address the potentially significant
unintended economic impact on the shipment of fissile material without special
moderators (the unintended impact issue) that was imposed by the emergency rule :
a.

Revise the FRN to indicate that the unintended impact issue will be addressed as
part of the rulemaking to make Part 71 compatible with IAEA transportation
standards.

b.

Revise the FRN to note the NRC need for data to document the unintended
impact of the emergency rule. This approach will place the industry on notice
that the data is needed.

(EDO)

2.

(SECY Suspense (items 1.a & 1.b):

10/22/99)

c.

Prepare an overall rulemaking plan for Part 71 that addresses the need for
changes to make NRC regulations compatible with IAEA transportation
standards and also addresses the unintended impacts of the emergency rule.
This should be completed by May 31, 2000. If the rulemaking activities
associated with IAEA compatibility are delayed, the staff should prepare a
separate plan that addresses the unintended economic impacts of the
emergency rule. This should also be completed by May 31, 2000.

d.

If, based on further analysis of the unintended economic impact of the
emergency rule, the staff concludes that those impacts are far less than
characterized in SECY 99-200, the staff should inform the Commission, with
some description of the supporting basis, that rulemaking is not warranted, in
lieu of preparing a rulemaking plan for this issue.

On page 16 of the FRN, a commenter stated that the wording of the rule is not clear with
respect to application of a limit to deuterium. The staff response clarifies the intent of

the rule but does not state whether staff intends to amend the existing rule language to remove
the ambiguity. The response should be modified to indicate that this will be done at the time the
corrective amendment is proposed.
(EDO)

Attachment:

cc:

(SECY Suspense (items 1.c, 1.d, & 2):

Editorial Changes to the FRN in SECY-99-200

Chairman Dicus
Commissioner Diaz
Commissioner McGaffigan
Commissioner Merrifield
OGC
CIO
CFO
OCA
OIG
OPA
Office Directors, Regions, ACRS, ACNW, ASLBP (via E-Mail)
PDR
DCS

5/31/00)

Attachment
Editorial Changes to the FRN in SECY-99-200
1.

On page 1, in the summary paragraph, line 7, delete the italics so that ‘Administrative
Procedure Act’ appear in normal text.

2.

On page 6, last paragraph, line 4, delete the italics so that ‘Administrative Procedure
Act’ appear in normal text.

3.

On page 6, last paragraph, revise the last sentence to end after ‘March 12, 1997' and
insert the following after the period: ‘Following publication of the emergency rule and
receipt of public comments, the staff sought to study the technical issues raised by the
public comments, and to perform an independent evaluation of Part 71 regulations
relating to the fissile material exemption and general license limits. The NRC awarded a
contract to the Oak Ridge National Laboratory (ORNL). The results of the ORNL study
were published by NRC in July 1998 and noticed in the Federal Register on August 13,
1998.’ Revise the remainder of the sentence to read ‘This notice responds to the
comments received on the rule and the results of the Oak Ridge National Laboratory
study.’

4.

On page 10, 1st full paragraph, revise line 9 to read ‘ ... Commission has not, as yet,
been able to obtain specific information regarding substantiate the burden claim ....’

5.

On page 12, paragraph 2, revise line 8 to read ‘ ... the staff has not been able to obtain
specific information regarding substantiate the burden ....’ In line 9, delete the comma
after ‘consider’.

6.

On page 13, 4th full paragraph, line 1, delete the comma after ‘rule’.

7.

On page 15, line 13 from the top, delete ‘with NEI’.

8.

On page 16, top paragraph, delete the last sentence (The National Technology Transfer
... or otherwise impractical.).

IN RESPONSE, PLEASE
REFER TO: M991109A
December 13, 1999
MEMORANDUM TO:

William D. Travers
Executive Director for Operations
Stuart Reiter
Acting Chief Information Officer

FROM:

Annette L. Vietti-Cook, Secretary

/s/

SUBJECT:

STAFF REQUIREMENTS - MEETING ON NRC INTERACTIONS
WITH STAKEHOLDERS ON NUCLEAR MATERIALS AND
WASTE ACTIVITIES, 9:00 A.M., TUESDAY, NOVEMBER 9,
1999, AUDITORIUM, TWO WHITE FLINT NORTH, ROCKVILLE,
MARYLAND (OPEN TO PUBLIC ATTENDANCE)

The Commission met with invited stakeholders representing the nuclear materials industry, a
public interest group, the Organization of Agreement States, the National Congress of
American Indians, and the NRC staff to conduct a discussion on improving stakeholder
participation processes used in the nuclear materials and waste activities.
The Commission appreciates the support and the time spent by the various individuals and
organizations that participated in the stakeholder meeting. The broad representation of views
provides the Commission with necessary insights for improving its interactions with all
stakeholders.
The Commission commends the staff’s past efforts to improve materials stakeholder
participation and encourages the staff to consider the comments and discussion provided
during the course of the meeting in order to improve interactions with stakeholders, and to
incorporate the suggestions, as appropriate, into current NRC activities and plans. If problems
are identified as additional improvements are made, the staff should request Commission
guidance as necessary.
The following areas for improvement were highlighted by stakeholders:
1.

Communication Skills of NRC Representatives - NRC representatives were often
process oriented, legalistic, and reluctant to communicate about issues.
Action: NRC management should clearly communicate the Commission’s expectation
for timely, open, accurate communications with all stakeholders. Additional training in
this area should be provided as needed to the staff.

2.

Responsiveness to Stakeholder Comments and Concerns - Stakeholders were
often unaware of the disposition of their comments and concerns that were provided to
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the NRC staff.
Action: NRC management and staff should ensure that, before comments are solicited,
stakeholders are informed how their comments will be used. Stakeholders should also
be informed how the NRC responses to their comments can be obtained, if comments
are being addressed individually. If not, the staff should inform stakeholders about any
summary documents that discuss the resolution of comments.
3.

Increased Use of Dedicated Teams, Working Groups, Published Activity Plans,
Scoping Meetings, Regional and Facilitated Meetings, and Participatory
Workshops - Stakeholders noted that when these techniques are used, NRC has been
successful in obtaining and considering stakeholder input.
Action: NRC management should continue the use of these techniques in all major
NRC activities. The staff should maintain and improve, as appropriate, the use of those
techniques that have proven to be effective in ensuring adequate stakeholder input. As
part of the improvement process, the staff should internally document the pros and cons
of each technique as part of a lessons learned process.

4.

Stakeholder Representation - Public Interest Groups were concerned that they were
underrepresented at the meeting.
Action: To the extent practicable, the Commission should ensure that a diversity of
stakeholder groups are represented at its meetings. The staff should work with SECY
to ensure that a wide range of public interest groups are adequately included.

5.

NRC Web Page and Access to Information - The NRC web page is difficult to
navigate to find information. Information should be available on the web in a timely way.
The NRC should use technology that facilitates information exchange with stakeholders,
including use of “list servers.”
Also, the NRC should be sensitive to the large number of public stakeholders that do not
have Internet access. The NRC should ensure information is provided via other means.
Action: The staff should take action in the following areas: (1) make the agency web
site easier to navigate for ease of locating information while ensuring that information is
available in a timely way, (2) facilitate information exchange with agency stakeholders,
and (3) ensure that agency information is provided by other means for the large number
of stakeholders without Internet access. In all instances, the OCIO is the lead
organization.
(1) Improving NRC’s Web Site
•

In conjunction with current efforts underway to improve the NRC web site, review
other major web sites (such as but not limited to OSHA, EPA,
cadc.uscourts.gov, and thomas.loc.gov web pages) as models for possible
improvements of the NRC site.
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•

Solicit the views of stakeholders who are frequent users of NRC’s and other web
sites as well as the views of others with experience retrieving information from
the Web, such as members of the general public, researchers, and
representatives of the library community. The staff should actively meet and
hold discussions with these individuals in the development of an improved NRC
web site.

•

Work with the new NRC Communications Manager to identify and implement
goals for the public site to support NRC’s strategic plan.

•

Ensure that the public site is compliant with the Americans with Disabilities Act.

(2) Facilitating Information Exchange with Agency Stakeholders
•

Work with NMSS and OSP to explore the costs for the re-establishment of the
“list servers” to reach out actively to stakeholders.

(3) Facilitating Information Availability for Stakeholders without Internet Access
•

Review, update, and consider expanding the range of information sources
currently available (e.g., PDR 800 number, the “Citizen’s Guide to NRC
Information”) to improve awareness of access to agency information for
stakeholders without Internet access.

•

Consider, for example, enhanced outreach to public librarians to enlist their
support in helping those who are not Internet-aware or who do not have Web
access in their homes.

The staff is to provide a status report, including a completion plan, to the Commission on the
above 3 items.
(CIO/EDO)
6.

(SECY Suspense:

2/15/00)

Compatibility Requirements - Carefully weigh more stringent compatibility
requirements for Agreement States so as to assure greater consistency in regulatory
requirements involving interstate commerce. Setting compatibility high minimizes
variations in regulations between the NRC and the Agreement States. These variations
can be costly and confusing, and do not improve safety. Sometimes, the Agreement
State rules have consequences that were not expected and affected parties may not be
adequately informed about proposed or final revisions.
Action: In conjunction with current efforts to improve materials regulations, evaluate
the appropriate compatibility levels for new regulations, including the public comment
process in Agreement States, so as to balance the benefits of uniformity in regulations
that have transboundary implications against the benefits of providing flexibility to the
Agreement States. Additionally, provide an evaluation of the feasibility of NRC creating
and maintaining a web page serving as a bulletin board for Agreement State rulemaking
activities. This bulletin board may consist of simply a link to all the appropriate NRC and
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Agreement State web sites or something different. As part of this evaluation, the staff
should provide the Commission with pros and cons of the proposal addressing issues
such as (1) would the web site be cost effective, (2) proposed methods of financing the
web site, (3) should Agreement State participation be voluntary or mandatory, (4) legal
implications of developing the web site, and (5) potential alternative methods than the
proposed web site for ensuring copies of Agreement States’ proposed and final rules
are readily accessible to persons in other States.
(EDO/CIO)

cc:

(SECY Suspense:

Chairman Meserve
Commissioner Dicus
Commissioner Diaz
Commissioner McGaffigan
Commissioner Merrifield
OGC
CFO
OCA
OIG
OPA
Office Directors, Regions, ACRS, ACNW, ASLBP (via E-Mail)
PDR - Advance
DCS - P1-17

5/30/00)

June 28, 2000
MEMORANDUM TO:

William D. Travers
Executive Director for Operations

FROM:

Annette L. Vietti-Cook, Secretary

SUBJECT:

STAFF REQUIREMENTS - SECY-00-0117 - RULEMAKING
PROCESS FOR REVISING 10 CFR PART 71 FOR
COMPATIBILITY WITH IAEA TRANSPORTATION SAFETY
STANDARDS [ST-1], AND TO MAKE OTHER CHANGES

/RA/

The Commission has approved the staff’s recommendation to use an enhanced-publicparticipation process (web-site and public meetings) in the 10 CFR Part 71 rulemaking; and to
publish, for public comment, an issues paper in the Federal Register that discusses NRC’s plan
to revise 10 CFR Part 71 and provides a summary of the changes being considered, subject to
the attached changes to the Federal Register notice.
The staff should have informal communication with the Commissioners’ Technical Assistants to
provide feedback to the Commission on the public meetings scheduled for this summer on the
10 CFR Part 71 rulemaking and the comments received, the staff’s progress on the 10 CFR
Part 71 rulemaking, and the status of DOT’s rulemaking effort. The Commission office principal
points of contact for periodic briefings are:
Ron Zelac, Office of Chairman Meserve
Joe Olencz, Office of Commissioner Dicus
Diane Flack, Office of Commissioner Diaz
Janet Schlueter, Office of Commissioner McGaffigan
John Thoma, Office of Commissioner Merrifield
After conduct of the public meetings scheduled for this summer, the staff should proceed
directly to develop a proposed rule for submittal to the Commission by March 1, 2001.

Attachment: Changes to the Federal Register Notice

-2cc:

Chairman Meserve
Commissioner Dicus
Commissioner Diaz
Commissioner McGaffigan
Commissioner Merrifield
OGC
CIO
CFO
OCA
OIG
OPA
Office Directors, Regions, ACRS, ACNW, ASLBP (via E-Mail)
PDR

Attachment
Changes to the Federal Register Notice

1.

The Federal Register notice should be revised to include a schedule with key milestones
for development of a revised 10 CFR Part 71 consistent with the staff plan to submit a
final rule to the Commission for approval in June 2002, concurrent with the timing of a
final Department of Transportation (DOT) rule.

2.

Appendix A of the Federal Register notice should be revised to include the referenced
Tables I and II and Figures 2, 3 and 4 from ST-1 to enhance the public’s participation in
the rulemaking process.

3.

The Federal Register notice should be revised to state that, contrary to NRC’s
rulemaking process under the Administrative Procedure Act, development of the
International Atomic Energy Agency’s (IAEA) Safety Series No. ST-1 for the transport of
radioactive material did not directly involve the public or include a cost-benefit analysis
to our knowledge. In contrast, NRC is bound to consider costs and benefits in its
regulatory analyses, and is prepared to differ from the ST-1 standards, at least for
domestic purposes, to the extent the standards can not be justified from a cost-benefit
perspective.

4.

The staff should revise the issues paper prior to its release to:
a.

add a new issue eighteen to discuss the current IAEA standard for package
surface removable contamination (i.e., 4 Becquerel per centimeter squared)
applied to spent fuel and high-level waste (HLW) containers; and

b.

modify Issue 2, “Radionuclide Exemption Values,” which allows certain packages
containing radioactive material to be shipped without being labeled as or
considered radioactive, to capture the possibility of unintended consequences in
implementing ST-1's concentration values in areas outside of transportation and
to request stakeholder help in assessing those consequences. The current
discussion in the issues paper should be expanded to more clearly discuss the
fact that the DOT current exempt material standard of 2000 picoCurie per gram
(2000 pCi/gm), based on previous IAEA transportation standards, has
application by cross reference outside the domain of transportation. Therefore,
the staff should engage the industries, organizations, and State and Federal
agencies most likely to be potentially impacted from adopting the new IAEA
values to ensure that all stakeholders have an opportunity to provide input on
this matter.

The staff should be prepared at the public meetings to explain its or the Commission’s
previous positions on the issues and to discuss the staff’s current views, subject to
acknowledgment that the staff’s and the Commission’s final views have not been
determined, and to seek public comment on items 4.a and 4.b (above) at the public
meeting.

A Comparison of Part 71 and TS-R-1
Prepared for the Nuclear Regulatory Commission
Transportation Technologies Group
Oak Ridge National Laboratory
December 2000
Introduction
The Nuclear Regulatory Commission (NRC) is undertaking rulemaking actions to keep its
transport safety regulations (Part 71) harmonized with those of the International Atomic Energy
Agency (IAEA). The IAEA’s “Regulations for the Safe Transport of Radioactive Material”, also
known as TS-R-1, are periodically revised to keep them current with developing transportation
technologies and the latest radiation protection principles. The latest revision of the IAEA
regulations was published in 1996. Member States and international organizations are now
working to implement regulations which are harmonized with TS-R-1.
As part of the analysis of possible issues related to harmonizing with TS-R-1, NMSS/IMNS
requested that ICF, Inc., in collaboration with Oak Ridge National Laboratory, develop a
comparison of the TS-R-1 and Part 71 regulations. This comparison was prepared under the
technical direction of SFPO. Rather than preparing a simple text-by-text comparison, it was
decided that an explanation of the comparability between the two sets of regulations would be
most helpful. These explanations are provided on a paragraph and subparagraph basis since many
of the requirements in the regulations are quite detailed. The comparison table presents a
summary of each paragraph and subparagraph in TS-R-1, lists any corresponding Part 71
citations and provides an explanation their comparability.
Radioactive materials transportation safety regulatory responsibilities in the United States are
shared by the NRC and the Department of Transportation (DOT). These responsibilities have
been coordinated and are delineated in a Memorandum of Understanding between the two
agencies. Accordingly, the regulations promulgated by each agency reflect these areas of
responsibility. Since the TS-R-1 regulations cover all aspects of radioactive materials
transportation safety, they span the areas of responsibility of both NRC and DOT. In order to
present an accurate and complete description of the regulatory requirements in the US, the
comparison table indicates this by noting where TS-R-1 requirements are reflected in the DOT
requirements. Since a majority of the TS-R-1 regulations address topics that are the responsibility
of DOT, there are a large number of TS-R-1 paragraphs that are not reflected in Part 71 (these are
noted in the table). This does not reflect a shortcoming in Part 71, just the division of
responsibilities between NRC and DOT.
Organization of the Comparison Table
The table contains the following columns:
• Column 1 - identifies the relevant TS-R-1 paragraph or subparagraph
• Column 2 - identifies the relevant Part 71 paragraph or subparagraph
• Column 3 - contains the regulatory text from TS-R-1, or, where the regulatory text is very
long, the TS-R-1 requirements are summarized

•

Column 4 - provides a comparison of the TS-R-1 and Part 71 requirements

When Part 71 does not have a requirement corresponding to a TS-R-1 requirement, this is
generally noted by a blank in column 2 and an explanation in column 4. When Part 71 contains a
requirement which is not reflected in TS-R-1 this is generally noted by a blank in column 1 and
an explanation in column 4. The table is sorted by TS-R-1 paragraph numbers (column 1). This
results in the Part 71 requirements which do not have corresponding TS-R-1 requirements
appearing “en block” at the end of the table.
The radioactive materials transport safety regulations are very detailed and there are many
degrees to which multiple sets of regulations may be consistent. This degree of consistency
ranges from being identical to being very different. In order to provide a measure of
understanding of how close the regulations are to each other, the following terms are used in the
table with their associated meanings:
• Identical
exactly the same
• Essentially the same
minor wording differences
• Similar requirement
wording and content difference for a mandatory statement
• No similar requirement no corresponding mandatory statement
• Similar provision
wording and content difference for a permissive statement
• No similar provision
no corresponding permissive statement
The table identifies all of the significant differences between the US and IAEA regulations, both
those which are historical in nature and those introduced by TS-R-1. In this latter case, it is noted
in column 4 (the comparison), including noting where there is:
• No similar requirement; this is a new requirement in TS-R-1 and is being considered in the
Part 71 rulemaking
• No similar requirement, however, this topic is within DOT’s area of responsibility
• No similar provision; this is a new provision in TS-R-1 and is being considered in the Part 71
rulemaking
• No similar provision, however, this topic is within DOT’s area of responsibility
Since Part 71 was revised earlier to be harmonized with the previous edition of the IAEA
regulations (Safety Series No. 6, 1985 (as amended 1990)), most of the current differences
between Part 71 and TS-R-1 stem from changes introduced by TS-R-1. However, some historical
differences between Part 71 and the IAEA regulations continue to exist for various reasons, such
as: the NRC’s license- and certificate-based regulatory approach; requirements implemented in
response to unique US situations (such as the plutonium by air requirements); and variations in
the level of detail specified in some topics (such as quality assurance). It should be noted that it is
not unusual for IAEA Member States to have national variations in their domestic regulations.
The major differences between Part 71 and TS-R-1, both historical and those resulting from
changes in the IAEA regulations, have been addressed as “Issues” in the Part 71 rulemaking. The
comparison did not identify other major issues which are not presently covered in the
rulemaking. Additional differences (which are not major) are identified in column 4 of the table.

TS-R- 10 CFR Safety Series TS-R-1 Summary
1
Part 71
101
SECTION I –– INTRODUCTION
BACKGROUND (101-103)

102

103

104

Defines the purpose of the regulations as
establishing standards of safety and levels of
control for radiological hazards for people,
property, and the environment.
Indicates that this Safety Standard is
supplemented by a hierarchy of Safety
Guidelines and Safety Practices, including ST-2
and Safety Series Nos. 87, 112, and 113.
71.0 (c) It is each government's prerogative to assign
responsibility to specific persons for carrying
out particular regulatory actions.
OBJECTIVE (104-105)

TS-R-1 to 10 CFR Part 71 Comparison
Similar to 71.0, Purpose and scope, but Part 71
does not build on the IAEA Basic Safety
Standards, SS No. 115 and the "'Radiation
Protection and Safety of Radiation Sources", SS
No. 120.

No comparable paragraph, it describes the IAEA
guidance documents.

71.0 (c) makes part 71 applicable to licensees "if
the license delivers that material to a carrier for
transport..."
This is explanatory text . No similar general
statement in Part 71.

States that the objective of these regulations is
to protect persons, property and environment
from the effects of radiation during the transport
of radioactive material. Prescribes the general
requirements necessary to achieve this
protection.
(a)
(b)
(c)
(d)
105

106

containment of the radioactive contents'
control of external radiation levels;
prevention of criticality; and
preventionof damage caused by hear

States that in the transport of radioactive
This is explanatory text . No similar general
material that the safety of persons, who are
statement in Part 71.
either members of the public or workers, is
assured when these Regulations are complied
with. Confidence is achieved through quality
assurance and compliance assurance programs.
71.0 (c), SCOPE (106-109)
Similar to 71.0 (c), (e) and (f).
(e), and
(f)
Specifies that these Regulations apply to the
transport of radioactive material by all modes
on land, water, or in the air, including transport
which is incidental to the use of the radioactive
material. Transport comprises all operations
and conditions associated with and involved in
the movement of radioactive material; these
include the design, manufacture, maintenance,
and repair of packaging, and the preparation,
consigning, loading, carriage including intransit storage, unloading and receipt at the final
destination of loads of ration material and
packages. A graded approach is applied to the
performance standards in these Regulations that
is characterized by three general severity levels:

106 (a)
1 0 6
(b)
106 (c)
107 (a)

1 0 7
(b)

107 (c)

1 0 7
(d)

107 (e)

108

109

110

201

202

203

routine conditions of transport (incident free); No similar provision.
normal condition of transport (minor mishaps); No similar provision.
accident conditions of transport.
Specifies that regulations do not apply to
radioactive material that is an integral part of
the means of transport.
71.0 (c) Specifies that regulations do no apply to
radioactive material moved within an
establishment which is subject to appropriate
safety regulations in force in the establishment
and where the movement does not involve
public roads or railways.
Specifies that regulations do not apply to
radioactive material implanted or incorporated
into a person or live animal for diagnosis or
treatment.
Specifies that the transport regulations do not
apply to radioactive material in consumer
products which have received regulatory
approval, following their sale to the end user.
States that the regulations do not apply to
natural occurring radionuclides which are not
intended to be processed for use of these
radionuclides provided the activity
concentration of the material does not exceed
10 times the values specified in paras. 401-406.
States that these regulations do not specify
controls such as routing or physical protection
which may be instituted for reasons other than
radiological safety.
States that for radioactive material having
subsidiary risks, the relevant regulations for
each country in which transportation takes place
applies in addition to these Regulations.
STRUCTURE (110)

71.4

No similar provision.
No similar provision in Part 71.

71.0 (c) is similar.

No similar provision, but the 71.5(a) reference to
Title 49 includes 173.401 (b) which is similar.

No similar provision, however, this topic is within
DOT's area of responsibility.

No similar provision, however, this topic is within
DOT's area of responsibility.

Routing is covered by Title 49 and physical
protection is covered in other Parts of Title 10.

No similar provision, however, this topic is within
DOT's area of responsibility.

Not applicable.

Discusses the organizational structure of TS-R1.
Essentially the same, but Part 71 contains
SECTION II - DEFINITIONS
reference to "...permitted in a Type A package..."
A1 & A2 shall mean the activity value of
which is not in TS-R-1.
radioactive material which is listed in Table 1 or
derived in Section IV and is used to determine
the activity limits for the requirements of these
regulations.
Cargo aircraft shall mean any aircraft, other
No similar defined term in Part 71. See 49 CFR
than a passenger aircraft, which is carrying
171.8.
goods or property.
Passenger aircraft, shall mean an aircraft that
No similar defined term in Part 71. See 49 CFR
carries any person other than a crew member, a 171.8.
carrier's employee in an official capacity, an

204

205

206

207

208

209

210

211

212

71.4

authorized representative of an appropriate
national authority, or a person accompanying a
consignment.
Multilateral approval shall mean approval by
the relevant competent authority both of the
country of origin of the design or shipment and
of each country through or into which the
consignment is to be transported. The term
"through or into" specifically excludes "over",
i.e., the approval and notification requirements
shall not apply to a country over which
radioactive material is carried in an aircraft,
provided that there is no scheduled stop in that
country.
Unilateral approval shall mean an approval of a
design which is required to be given by the
competent authority of the country of origin of
the design only.
Carrier shall mean any person, organization or
government undertaking the carriage of
radioactive material by any means of transport.
The term includes both carriers for hire or
reward (known as common or contract carriers
in some countries) and carriers on own account
(known as private carriers in some countries).
Competent authority shall mean any national or
international regulatory body or authority
designed or otherwise recognized as such for
any purpose in connection with these
Regulations.
Compliance assurance shall mean a systematic
programme of measures applied by a competent
authority which is aimed at ensuring that the
provisions of these Regulation are met in
practice.
Confinement system shall mean the assembly of
fissile material and packaging components
specified by the designer and agreed to by the
competent authority as intended to preserve
criticality safety.
Consignee shall mean any person, organization
or government which receives a consignment.

No similar defined term in Part 71. See 49 CFR
171.403 (similar to TS-R-1).

No similar defined term in Part 71. See 49 CFR
171.403.

Similar wording in Part 71.

No similar defined term in Part 71. See 49 CFR
171.8.

No similar defined term in Part 71.

No similar defined term in Part 71.

No similar defined term in Part 71.

Consignment shall mean any package or
No similar defined term in Part 71.
packages, or load of radioactive material,
presented by a consignor for transport.
Consignor shall mean any person, organization No similar defined term in Part 71.
or government which prepares a consignment
for transport, and is named as consignor in the
transport documents.

213

71.4

214

Contamination shall mean the presence of a
No similar defined term in Part 71.
radioactive substance on a surface in quantities
in excess of 0.4 Bq/cm²² for beta and gamma
emitters and low toxicity alpha emitters, or 0.04
Bq/cm²²2 for all other alpha emitters.
Non-fixed contamination shall contamination
No similar defined term in Part 71.
that can be removed from a surface during
routine conditions of transport.

215

216
217

Containment system shall mean the assembly of Similar wording in Part 71.
components of the packaging specified by the
designer as intended to retain the radioactive
material during transport.

71.4

218

219

220

221

71.4

222

71.4

Fixed contamination shall mean contamination
other than non-fixed contamination.

No similar defined term in Part 71.

Conveyance shall mean for transport by road or
rail: any vehicle; for transport by water: any
vessel, or any hold, compartment, or defined
deck area of a vessel; and for transport by air:
any aircraft.
Criticality safety index (CSI) assigned to a
package, overpack or freight container
containing fissile material shall mean a number
which is used to provide control over the
accumulation of packages, overpacks or freight
containers containing fissile material.
Defined deck area shall mean the area, of the
weather deck of a vessel, or of a vehicle deck of
a roll-on/roll-off ship or a ferry, which is
allocated for the stowage of radioactive
material.
Design shall mean the description of special
form radioactive material, low dispersible
radioactive material, package or packaging
which enable such an item to be fully identified.
The description may include specifications,
engineering drawings, reports demonstrating
compliance with regulatory requirements, and
other relevant documentation.
Exclusive use shall mean the sole use, by a
single consignor, of a conveyance or of a large
freight container....

71.4 definition also includes "large freight
container" for road and rail transport.

Fissile material shall mean U-233, U-235, Pu239, and Pu-241.

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

No similar defined term in Part 71.

No similar defined term in Part 71. See 49 CFR
173.401.

Part 71 is more prescriptive in its definition,
adding radiation protection provisions and
requiring specific written instructions. See 49
CFR 173.403 also.
Essentially the same but Part 71 includes Pu-238.

223

Defines large freight container and small freight No similar defined term in Part 71. See 49 CFR
container.
173.403.

224

Defines intermediate bulk container as a
portable packaging that has a capacity of not
more than 3 m³³, is designed for mechanical

No similar defined term in Part 71. See 49 CFR
171.8 for a similar definition applicable to all
hazardous materials IBCs.

225

226

71.4

227

71.4

228

71.4

229

230

71.4

231

71.4

handling, is resistant to the stresses produced in
handling and transport, is designed to conform
to the standards in the chapter on
Recommendations on Intermediate Bulk
Containers (IBC's) of the United Nations
Recommendations on the Transport of
Dangerous Goods.
Low dispersible radioactive material shall mean
either a solid radioactive material or a solid
radioactive material in a sealed capsule, that has
limited dispensability and is not in powder
form.
Low specific activity material shall mean
radioactive material which by its nature has a
limited specific activity, or radioactive material
for which limits of estimated average specific
activity apply. External shielding materials
surrounding the LSA material shall not be
considered in determining the estimated average
specific activity.

Low toxicity alpha emitters are: natural
uranium; depleted uranium; natural thorium;
uranium-235 or uranium-238; thorium-232;
thorium-228 and thorium-230 when contained
in ores or physical and chemical concentrates;
or alpha emitters with a half-life of less than 10
days.
Maximum normal operating pressure shall mean
the maximum pressure above atmospheric
pressure at mean sea-level that would develop
in the containment system in a period of one
year under the conditions of temperature and
solar radiation corresponding to environmental
conditions in the absence of venting, external
cooling by an ancillary system, or operational
controls during transport.
Overpack shall mean an enclosure such as a box
or bag which is used by a single consignor to
facilitate as a handling unit a consignment of
one or more packages for convenience of
handling, stowage and carriage.
Lists each package type and states that packages
containing fissile material or UF6 are subject to
additional requirements.

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

Both Part 71 and 49 CFR 173.403 have a similar
definition, but there are differences with TS-R-1.
The US regulations define LSA-I to include mill
tailings, debris, etc. not exceeding 10E-6 A2/g
(TS-R-1 does not include this). Part 71 and Title
49 exclude fissile material from LSA-I for
unlimited A2 materials. Part 71 and Title 49 do
not contain the LSA-I provision for materials up
to 30 times the exempt activity concentrations.
LSA-II is essentially the same. TS-R-1 excludes
powders from LSA-III.
Essentially the same. Part 71 adds "tailings".

Essentially the same.

No similar defined term in Part 71. See 49 CFR
171.8.

The basic definition is the same. Part 71
definition does not include excepted packages,
industrial packages, Type A or Type C packages.
Part 71 includes additional information on the
difference between Type B(U) and Type B(M)
and does not mention the additional requirements
for packages containing fissile material or UF6.
Packaging shall mean the assembly of
Basically the same. Part 71 and 49 CFR 173.403
components necessary to enclose the radioactive include the provision that the vehicle, tie-down

232

71.101

233

234

235

236

Radiation Protection Programme shall mean
systematic arrangements which are aimed at
providing adequate consideration of radiation
protection measures.
Radioactive contents shall mean the radioactive
material together with any contaminated or
activated solids, liquids and gases within the
packaging.
71.10 (a) Radioactive material shall mean any material
containing radionuclides where both the activity
concentration and the total activity in the
consignment exceed the values specified in para
401-406.

system and auxiliary equipment may be
designated as part of the packaging.

Similar definition is found in 71.101(a).

No similar defined term in Part 71. See 49 CFR
173.403.
No similar defined term.

No similar defined term in Part 71. See 49 CFR
173.403.

No similiar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking. However, 71.10 (a) identifies
material which is exempt from Part 71, and 49
CFR 173.403 defines radioactive material in an
identical way (0.002 microcurie per gram). This
definition of radioactive material and the 0.002
microcurie per gram value is SUBSTANTIALLY
different from TS-R-1, which is radionuclidespecific.
Shipment shall mean the specific movement of a No similar defined term.
consignment from origin to destination.

237

238

239

contents completely. It may consist of one or
more receptacles, absorbent materials, spacing
structure, radiation shielding and service
equipment for filling, emptying, venting and
pressure relief; devices for cooling; absorbing
mechanical shocks, handling and tie-down, and
thermal insulation; and service devices integral
to the package. The packaging may be a box,
drum or similar receptacle, or may also be a
freight container, tank or intermediate bulk
container.
Quality assurance shall mean a systematic
program of controls and inspections applied by
any organization or body involved in the
transport of radioactive material which is aimed
at providing adequate confidence that the
standard of safety prescribed in this Regulation
is achieved in practice.
Radiation level shall mean the corresponding
dose rate expressed in millisieverts per hour.

71.4

Special arrangement shall mean those
provisions, approved by the competent
authority, under which consignments which do
not satisfy all the applicable requirements of
these Regulations may be transported.
Special form radioactive material shall mean
either an indispersible solid radioactive material
or a sealed capsule containing radioactive
material.

No similar defined term. However, a specific
exemption (71.8) is similar to a special
arrangement.

Definitions are similar, no technical differences.
Part 71 includes requirements in the definition
while TS-R-1 separates the requirements into
another section. Part 71 provides grandfathering
for designs in the definition while TS-R-1

240

71.4

241

71.4

242

243

71.4

244

245

246

71.4

Specific activity of a radionuclide shall mean
the activity per unit mass of that nuclide. The
specific activity of a material shall mean the
activity per unit mass or volume of the material
in which the radionuclides are essentially
uniformly distributed.
Surface contaminated object shall mean a solid
object which is not itself radioactive but which
has radioactive material distributed on its
surfaces. SCO shall be in one of two group:
SCO-I or SCO-II
Tank shall mean a tank container, a portable
tank, a road tank vehicle, a rail tank wagon or a
receptacle with a capacity of not less than 450
litres to contain liquids, powders, granules,
slurries or solids which are loaded as gas or
liquid and subsequently solidified, and of not
less than 1000 litres to contain gases. A tank
container shall be capable of being carried on
land or on sea and of being loaded and
discharged without the need of removal of its
structural equipment, shall possess stabilizing
members and tie-down attachments external to
the shell, and shall be capable of being lifted
when full.
The transport index assigned to a package,
overpack or freight container, or to unpackaged
LSA-I or SCO-I, shall mean a number which is
used to provide control over radiation exposure.

separates these into another section.
Definitions are similar. TS-R-1 also includes
"activity per unit volume" for materials.

Essentially the same.

No similar defined term.

This is a revised definitiont in TS-R-1 and is
being considered in the Part 71 rulemaking.
Definitions are technically substantially different.
Part 71 (and 49 CFR 173.403) include criticality
safety controls in the transport index. TS-R-1 uses
a separate criticality safety index.
Unirradiated thorium shall mean thorium
No similar defined term in Part 71. See 49 CFR
containing not more than 10E-7 g of U-233 per 173.403.
gram of thorium-232.

Unirradiated uranium is defined as uranium
containing not more than 2 x 10E+3 Bq of
plutonium per gram of U-235, not more than 9
X 10E+6 Bq of fission products per gram of U235 and not more than 5 x 10E-3 g of U-236 per
gram of U-235.
Natural uranium shall mean chemically
separated uranium containing the naturally
occurring distribution of uranium isotopes
(approximately 99.28% U-238, and 0.72% U235 by mass). Depleted uranium shall mean
uranium containing a lesser mass percentage of
U-235 than in natural uranium. Enriched
uranium shall mean uranium containing a
greater mass percentage of U-235 than 0.72%.
In all cases, a very small mass percentage of U234 is present.

No similar defined term in Part 71. See 49 CFR
173.403 which is consistent with SS No. 6 but
differs from TS-R-1.

Essentially the same.

247

Defines vehicle as a road vehicle (including an No similar defined term.
articulated vehicle, I.e. a tractor and semi-trailer
combination) or railroad car or railway wagon.
Each trailer shall be considered as a separate
vehicle.
Defined vessel as any seagoing vessel or inland No similar defined term in Part 71. See 49 CFR
waterway craft used for carrying cargo.
171.8 which differs significantly from TS-R-1.

248

301

SECTION III - GENERAL PROVISIONS

No similar requirement in Part 71.

RADIATION PROTECTION (301-307)
Requires a Radiation Protection Program for the
transport of radioactive material. The nature
and extent of the measures to be employed in
the program shall be related to the magnitude
and likelihood of radiation exposures.
Incorporates the requirements of paras. 302-303
and 305-309. Requires documentation to be
available for inspection.
Specifies that doses must be below relevant
dose limits. Requires consideration of
““interface between transport and other
activities””.
Need for continuous training concerning
radiation hazards involved and worker's
responsibility. Need for workers to consider
affect of their actions on other persons.
Specifies that the competent authority shall
arrange for periodic assessments of the
radiation doses to persons due to the transport
of radioactive material, to ensure that the system
of protection and safety complies with the Basic
Safety Standards [2].
States for occupation exposures arising from
transport activities, where it is assessed that the
effective dose:

302

303

304

305

306

71.131

No similar requirement in Part 71.

No similar requirement in Part 71. See 49 CFR
172.700.

No similar requirement.

No similar requirement.

(a) is most unlikely to exceed 1 mSv in a year,
neither special work patterns nor detailed
monitoring nor dose assessment programs nor
individual record keeping shall be required:
(b) is likely to be between 1 and 6 mSv in a
year, a dose assessment program via work place
monitoring or individual monitoring shall be
conducted;
(c) is likely to exceed 6 mSv in a year,
individual monitoring shall be conducted.
When individual monitoring or work place
monitoring is conducted, appropriate records
shall be kept.
Requires sufficient segregation between
No similar requirement in Part 71. Title 49 Parts
radioactive materials and workers/members of 174, 175, 176, and 177 do, however, require

the public. The values for dose shall be used
for the purpose of calculating segregation
distances or radiation levels:

307

308

(a) for workers in regularly, occupied working
areas, a dose of 5 mSv in a year;
(b) for members of the public, in areas where
the public has regular access, a dose of 1 mSv
in a year to the critical group.
Segregation between radioactive materials and
undeveloped photographic film. The basis for
determining segregation distances for this
purpose shall be that the radiation exposure of
undeveloped photographic film due to the
transport of radioactive material be limited to
0.1 mSv per consignment of such film.
EMERGENCY RESPONSE (308-309)

segregation during transit.

No similar requirement in Part 71. Title 49 Parts
175, 176, 177, and 178 do, however, require
segregation during transit.

No similar requirement in Part 71. Title 49
addresses emergency actions and responsibilities
in several Parts.

Specifies that in the event of accidents or
incidents during the transport of radioactive
material, emergency provisions, as established
by relevant national and/or international
organizations, shall be observed to protect
persons, property, and the environment.
309
Emergency procedures shall take into account No similar requirement.
the formation of other dangerous substances,
that may result from the reaction between the
contents of a consignment and the environment
in the event of an accident.
310
71.37
QUALITY ASSURANCE (310)
Part 71 is much more detailed and specific than
7
1
TS-R-1, but does not cover areas such as inSub part Para. 310 - Quality Assurance
transit storage and low dispersible material. Basic
H
QA Programmes shall be established and
approaches are similar.
implemented for the design, manufacture,
testing, documentation, use, maintenance, and
inspection of all special form radioactive
material, low dispersible radioactive material
and packages and for transport and in-transit
storage operations to ensure compliance with
the relevant provisions of these Regulations.
The manufacturer, consignor, or user shall be
prepared to provide facilities for competent
authority inspection during manufacture and use
and to demonstrate to any cognizant competent
authority that:
310 (a) 71.37
the manufacturing methods and materials used are in accordance with the approved design
7
1 specifications; and
Sub part
H

3 1 0 71.37
all packages are periodically inspected and, as necessary, repaired and maintained in good
(b)
7
1 condition so that they continue to comply with all relevant requirements and specifications, event
Sub part after repeated use.
H
Where competent authority approval is required, such approval shall take into account and be
contingent upon the adequacy of the quality assurance program.
311

312

401

71.0 (f)
71.93

COMPLIANCE ASSURANCE

Part 71 provisions address the NCR's right to
inspect, record retention, etc. TS-R-1 addresses
Competent authority is responsible for assuring the Competent Authority's responsibility to have
compliance with these Regulations. Means to a program which ensures that the regulations are
discharge this responsibility include the
being met in practice.
establishment and execution of a program for
monitoring the design, manufacture, testing,
inspection, and maintenance of packaging,
special form radioactive material and low
dispersible radioactive material, and the
preparation, documentation, handling, and
stowage of packages by consignors and carriers,
to provide evident that the provisions of these
Regulations are being met in practice.
71.8
SPECIAL ARRANGEMENT
A Special Arrangement is similar to a specific
exemption (71.8) in that it may be granted by the
States that consignments for which conformity cognizant authority. TS-R-1 requires "equivalent
with the other provisions of these Regulations is safety" while Part 71 requires the NRC to
impracticable shall not be transported except
determine that it is "authorized by law and will
under special arrangement. The competent
not endanger life or property nor the common
authority may approve special arrangement
defense and security".
transport operations for single or a planned
series of multiple consignments. The overall
level of safety in transport shall be at least
equivalent to that which would be provided if
all the applicable requirements had been met.
For international consignments of this type,
multilateral approval shall be required.
7 1 , SECTION IV - ACTIVITY LIMITS AND
Part 71, Appendix A, does not contain values for
Appendi MATERIAL RESTRICTIONS
exempt activity concentrations nor activity limits
xA
for exempt consignments of radionuclides. This
BASIC RADIONUCLIDE VALUES (401)
is being considered in the Part 71 rulemaking.

References Table I (Basic Radionuclide Values)
with A1 and A2 values for radionuclides. Table
I provides A1 and A2 values, activity
concentration for exempt materials, and activity
limits for exempt consignments for
radionuclides.
401 (a) 7 1 , A(sub1) and A(sub2) in TBq
The A-values which were changed between SS
Appendi
No. 6 and its revision to TS-R-1 are not reflected
xA
in Part 71. Part 71 and 49 CFR 173.435 are
consistent with SS No. 6.

4 0 1 7 1 , activity concentration for exempt material in
(b)
Appendi Bq/g
xA

No similar requirement. This is being considered
in the Part 71 rulemaking.

401 (c) 7 1 ,
Appendi
xA
402
7 1 ,
Appendi
xA
II

activity limits for exempt consignment in Bq

No similar requirement. This is being considered
in the Part 71 rulemaking.

DETERMINATION OF BASIC
RADIONUCLIDE VALUES (402-406)

Similar in that both require approval of unlisted
radionuclides. TS-R-1 contains more specifics
such as allowing chemical form to be considered.

403

7 1 ,
Appendi
xA
III

404

7 1 ,
Appendi
xA
IV
7 1 ,
Appendi
xA
V

405

A1 and A2 determination requires competent
authority approval if not in table, but no
approval if in table. The determination of basic
radionuclides values which are not listed in
Table 1 shall require competent authority
approval or, for international transport,
multilateral approval. Where the chemical form
of each radionuclide is known, it is permissible
to use the A2 value related to its solubility class
as recommended by the International
Commission on Radiological Protection, if the
chemical forms under both normal and accident
conditions of transport are taken into
consideration. Alternatively, the radionuclide
values in Table II may be used without
obtaining competent authority approval.
In the calculations of A(sub1) and A(sub2) for a Essentially the same
radionuclide not in Table I, a single radioactive
decay chain in which the radionuclides are
present in their naturally occurring proportions,
and in which no daughter nuclide has a half-life
either longer than 10 days or longer than that of
the parent nuclide, shall be considered as a
single radionuclide; and the activity to be taken
into account and the A(sub1) or A(sub2) value
to be applied shall be those corresponding to the
parent nuclide of that chain. 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 such daughter nuclides shall be
considered as mixtures of different nuclides.
Provides equations that gives conditions that
Essentially the same.
must be met for mixtures of radionuclides.

States that when the identity of each
Essentially the same.
radionuclide is know but the individual
activities of some of the radionuclides are not
know, then the radionuclides may be grouped
and the lowest radionuclide value for the
radionuclides in each group may be used in
applying the formulas in paras. 404 and 414.
Groups may be based on the total alpha activity

406

407

408

and the total beta/gamma activity when these
are known, using the lowest radionuclide values
for the alpha emitters or beta/gamma emitters,
respectively.
7 1 , Specifies that the values in Table II should be
Appendi used for individual radionuclides or for
xA
mixtures of radionuclides for which relevant
II
data are not available.
CONTENTS LIMITS FOR PACKAGES (407419)
Specifies that the quantity of radioactive
material in a package should not exceed the
relevant limits specified in para 408-419.
Excepted packages (408-410)

An excepted package for radioactive material
other than articles manufactured of natural
uranium, depleted uranium or natural thorium
should not contain activities greater than the
listed provisions.
408 (a)
where radioactive material is enclosed in or is
included as a component part of an instrument
or other manufactured article, such as a clock or
electronic apparatus, the limits specified in
columns 2 and 3 of Table III for each individual
item and each package, and
4 0 8
where the radioactive material is not so
(b)
enclosed in or is not included as a component of
an instrument or other manufactured article, the
package limits specified in column 4 of Table
III.
409
Specifies that for articles manufactured of
natural uranium, depleted uranium or natural
thorium, an excepted package may contain any
quantity of such material provided than the
outer surface of the uranium or thorium is
enclosed in an inactive sheath made of metal or
some other substantial material.
410
71.0 (b) For transport by post, the total activity in each
excepted package should not exceed one tenth
of the relevant limit specified in Table III.

411

71.10 (b) Industrial packages Type 1, Type 2 and
(2)
Type 3 (411-412)
The radioactive contents in a single package of
LSA material or in a single package of SCO
shall be so restricted that the radiation level
specified in para. 521 shall not be exceeded,
and the activity in a single package shall also be
so restricted that the activity limits for a

The Tables contain different values (Part 71 is
consistent with SS No. 6 while the Table in TS-R1 has revised values). This is being considered in
the Part 71 rulemaking.
No similar general requirement.

Part 71 does not apply to excepted packages of
non-fissile materials (71.10 (b)). See 49 CFR
173.421 - .426.

Included by reference in 71.5(a) to Title 49.

Included by reference in 71.5(a) to Title 49.

Part 71 does not apply to excepted packages of
non-fissile materials (71.10 (b)). See 49 CFR
173.426.

Part 71 does not apply to excepted packages of
non-fissile materials (71.10 (b)). See U.S. Postal
Service regulation (39 CFR 111 and Publication
No. 6). The values of TS-R-1 Table III are
consistent with 49 CFR 173.425.
Consistent with 71.10 (b)(2), however, the
conveyance limits are not in Part 71, they are in
49 CFR 173.427.

412

413

conveyance specified in para. 525 shall not be
exceeded.
Provides activity limit for air transport of
packages containing non-combustible solid
LSA-II or LSA-III material.
71.10 (b) Type A packages (413-414)
(1)
Provides requirements for Type A packages.
Type A packages shall not contain activities
greater than A1 or A2.

413 (a) 71.10 (b) for special form radioactive material - A(sub1)
(1)

4 1 3 71.10 (b) for all other radioactive material - A (sub2)
(b)
(1)

414

7 1 , Provides an equation for determining the
Appendi maximum radioactive contents for a Type A
xA
package that contains a mixture of
radionuclides.

415

7 1 . 1 2 , Type B(U) and Type B(M) packages (41571.14,
416)
a n d
71.16
Provides contents limits and restrictions for
Type B(U) and Type B(M) packages.
415 (a) 7 1 . 1 2 , activities greater than those authorized for the
71.14,
package design
a n d
71.16
4 1 5 7 1 . 1 2 , radionuclides different from those authorized
(b)
71.14,
for the package design, or
a n d
71.16
415 (c) 7 1 . 1 2 , contents in a form, or a physical or chemical
71.14,
state different from those authorized for the
a n d package design, as specified in their certificates
71.16
of approval.
416
Provides requirements for Type B(U) and Type
B(M) packages transported by air.

416 (a)

for low dispersible radioactive material - as
authorized for the package design as specified
in the certificate of approval

No similar requirement.

Similar in effect (71.10 exempts packages
containing less than Type A quantities of nonfissile or fissile excepted material). See also 49
CFR 173.413.

Similar in effect (71.10 exempts packages
containing less than Type A quantities of nonfissile or fissile excepted material). See also 49
CFR 173.413.
Similar in effect (71.10 exempts packages
containing less than Type A quantities of nonfissile or fissile excepted material). See also 49
CFR 173.413.
See Part 71 Appendix A, IV and 49 CFR
173.431(d) which are similar. TS-R-1 also states
that the total amount of both normal and special
form material together in a single package must
have an A-value ratio of less than 1.
Similar to 71.12 (c)(2), 71.14 (c)(2) and 71.16
(d)(2).

Similar to 71.12 (c)(2), 71.14 (c)(2) and 71.16
(d)(2).

Similar to 71.12 (c)(2), 71.14 (c)(2) and 71.16
(d)(2).

Similar to 71.12 (c)(2), 71.14 (c)(2) and 71.16
(d)(2).

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking. These restrictions limit Type B
package use for air shipments, effectively
imposing Type C package requirements which are
not in the US regulations.
No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

4 1 6
(b)

for special form radioactive material - 3000
A(sub1) or 100,000 A(sub2), whichever is the
lower, or

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

416 (c)

for all other radioactive material - 3000 A(sub2) No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.
417
No similar requirement; this is a new requirement
Type C packages (417)
in TS-R-1 and is being considered in the Part 71
Provides requirements for contents of Type C rulemaking.
packages.
417 (a)
activities greater than those authorized for the No similar requirement; this is a new requirement
package design,
in TS-R-1 and is being considered in the Part 71
rulemaking.
4 1 7
radionuclides different from those authorized
No similar requirement; this is a new requirement
(b)
for the package design, or
in TS-R-1 and is being considered in the Part 71
rulemaking.
417 (c)
contents in a form, or physical or chemical state No similar requirement; this is a new requirement
different from those authorized for the package in TS-R-1 and is being considered in the Part 71
design,
rulemaking.
418
7 1 . 1 2 , Packages containing fissile material (418)
Similar to 71.12 (c)(2), 71.14 (c)(2), 71.16 (d)(2)
71.14
which are worded more generally than TS-R-1,
to 71.24 Provides requirements for the contents of
and 71.18 - 71.24.
packages containing fissile material.
418 (a)

a mass of fissile material different from that
authorized for the package design,

Similar to 71.12 (c)(2), 71.14 (c)(2), 71.16 (d)(2)
which are worded more generally than TS-R-1,
and 71.18 - 71.24.
any radionuclide or fissile material different
Similar to 71.12 (c)(2), 71.14 (c)(2), 71.16 (d)(2)
from those authorized for the package design, or which are worded more generally than TS-R-1,
and 71.18 - 71.24.
contents in a form or physical or chemical state, Similar to 71.12 (c)(2), 71.14 (c)(2), 71.16 (d)(2)
or in a spatial arrangement, different from those which are worded more generally than TS-R-1,
authorized for the package design.
and 71.18 - 71.24.
Packages containing uranium hexafluoride No similar requirements. See 49 CFR 173.420.
(419)

4 1 8
(b)
418 (c)

419

501

71.85

Provides requirements for the contents of
packages containing UF6.
SECTION V - REQUIREMENTS AND
CONTROLS FOR TRANSPORT (501)

Similar to 71.85(a) and (b) and 49 CFR 173.474.

REQUIREMENTS BEFORE THE FIRST
SHIPMENT
Sets requirements that must be fulfilled before
the first shipment of any package.
501 (a) 71.85 (b) If the design pressure of the containment system Similar to TS-R-1, but with a specific test criteria.
exceeds 35 kPa (gauge), it shall be ensured that
the containment system of each package
conforms to the approved design requirements
relating to the capability of that system to
maintain its integrity under that pressure.

5 0 1 71.85 (a) For each Type B(U), Type B(M) and Type C
(b)
package and for each package containing fissile
material, it shall be ensured that the
effectiveness of its shielding and containment
and, where necessary, the heat transfer
characteristics and the effectiveness of the
confinement system, are within the limits
applicable to or specified for the approved
design.
501 (c) 71.85 (a) For packages containing fissile material, where,
in order to comply with the requirements of
para. 671, neutron poisons are specifically
included as components of the package, checks
shall be performed to confirm the presence and
distribution of those neutron poisons.
502
71.87
REQUIREMENTS BEFORE EACH
SHIPMENT (502)
Sets requirements that must be fulfilled prior to
each shipment of any package.
502 (a) 71.87
For any package it shall be ensured that all the
requirements specified in the relevant
provisions of these Regulations have been
satisfied.
5 0 2 71.87 (h) It shall be ensured that lifting attachments
(b)
which do not meet the requirements of para. 607
have been removed or otherwise rendered
incapable of being used for lifting the package,
in accordance with para. 608.
502 (c) 71.87
For each Type B(U), Type B(M) and Type C
package and for each package containing fissile
material, it shall be ensured that all the
requirements specified in the approval
certificates have been satisfied.
5 0 2
Each Type B(U), Type B(M) and Type C
(d)
package shall be held until equilibrium
conditions have been approached closely
enough to demonstrate compliance with the
requirements for temperature and pressure
unless an exemption from these requirements
has received unilateral approval.
502 (e) 71.87 (c) For each Type B and Type C package,
inspections or tests are required to ensure that
all closures, valves and other openings of the
containment system are properly closed and
sealed.
502 (f)
For special form material, all requirements in
the special form approval certificate and the
relevant provisions of the regulations must be
met.
5 0 2 71.55 (c) For packages containing fissile material,
(g)
measurements of isotopic composition (if
burnup credit is allowed) and tests of the

Similar in intent to TS-R-1, does not cover Type
C packages.

Similar in intent to TS-R-1, does not cover Type
C packages.

Similar to 71.87 and 49 CFR 173.475.

Similar to TS-R-1 and 49 CFR 173.475.

Similar to TS-R-1.

71.87, 71.12 (c)(2), 71.14 (c)(2) and 71.16 (d)(2)
address compliance with the certificate, but does
not include Type C packages.

No similar provision. 49 CFR 173.420(a)(5)
addresses equilibrium pressure in UF6 packages.

71.87(c) is similar, but does not include Type C
packages.

No similar specific requirement applicable to
special form material.

71.55(c) addresses special design features to
prevent water in-leakage. No similar requirement
to measure isotopic composition, but 71.83 deals

5 0 2
(h)
503

504

505

506

507

closure of the package (if special features are
used to avoid in-leakage of water) shall be
performed.
For low dispersible material, the requirements
in the approval certificate and the relevant
provisions of the regulations must be met.
TRANSPORT OF OTHER GOOD (503-506)
Requires that a package shall not contain any
other items except such articles and documents
that are necessary for the use of radioactive
material. The requirements shall not preclude
the transport of low specific activity material or
surface contaminated objects with other items.
The transport of such articles and documents in
a package, or of low specific activity material or
surface contaminated objects with other items
may be permitted provided that there is no
interaction between them and the packaging or
its radioactive contents that would reduce the
safety of the package.
Requires that tanks and intermediate bulk
containers used for the transport of radioactive
material shall not be used for the storage or
transport of other goods unless decontaminated
below the level of 0.4 Bq/cm(super2) for beta
and gamma emitters and low toxicity alpha
emitters and 0.04 Bq/cm(super2) for all other
alpha emitters.
Specifies that the transport of other goods with
consignments being transported under exclusive
use shall be permitted provided the
arrangements are controlled only by the
consignor and it is not prohibited by other
regulations.
States that consignments shall be segregated
from other dangerous goods during transport in
compliance with the relevant transport
regulations for dangerous goods of each of the
countries through or into which the materials
will be transported, and, where applicable, with
the regulations of the cognizant transport
organizations, as well as these Regulations.
OTHER DANGEROUS PROPERTIES OF
CONTENTS (507)
Sets the requirements of other dangerous
properties of the package contents, such as
explosiveness, flammability, pyrophoricity,
chemical toxicity and corrosiveness that should
be taken into account in the packing, labeling,
marking, placarding, storage and transport in
order to be in compliance with the transport

with this indirectly.

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.
No similar provision. 71.12 (c) requires packages
to be used in compliance with their certificates
(which specify allowable contents).

No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

508

regulations for dangerous goods of each of the
countries through or into which the materials
will be transported, and, where applicable, with
the regulations of the cognizant transport
organizations, as well as these Regulations.
71.87 (i) REQUIREMENTS AND CONTROLS FOR
Invokes 49 CFR 173.433. The DOT limits and
CONTAMINATION AND FOR LEAKING
TS-R-1 are the same, but are stated differently.
PACKAGES (508-514)

The non-fixed contamination on the external
surfaces of any package shall be kept as low as
practicable and, under routine conditions of
transport, shall not exceed set limits:
508 (a) 71.87 (i) 4 Bq/cm2 for beta and gamma emitters and low Invokes 49 CFR 173.433. The DOT limits and
toxicity alpha emitters, and
TS-R-1 are the same, but are stated differently.
5 0 8 71.87 (i) 0.4 Bq/cm2 for all other alpha emitters. These
(b)
limits are applicable when averaged over any
area of 300 cm2 of any part of the surface.

Invokes 49 CFR 173.433. The DOT limits and
TS-R-1 are the same, but are stated differently.

509

Title 49 addresses packages and conveyances.

510

511

512

States that the level of non-fixed contamination
on the external and internal surfaces of
overpacks, freight containers, tanks and
intermediate bulk containers should not exceed
the limits specified in para 508, except as
provided in para. 514.
If a package is suspected or is damaged or
leaking, access to the package shall be restricted
and a qualified person shall assess the extent of
contamination and the resultant radiation level
of the package. The scope of the assessment
shall include the package, the conveyance, the
adjacent loading and unloading areas, and, if
necessary, all other material which has been
carried in the conveyance. When necessary,
additional steps for the protection of persons,
property and the environment, in accordance
with provisions established by the competent
authority, shall be taken to overcome and
minimize the consequences of such leakage or
damage.
Packages which are damaged or leaking
radioactive contents in excess of allowable
limits for normal conditions of transport may be
removed to an acceptable interim location under
supervision, but shall not be forwarded until
repaired or reconditioned and decontaminated.
A conveyance and equipment used regularly for
the transport of radioactive material shall be
periodically check to determine the level of
contamination. The frequency of such checks
shall be related to the likelihood of
contamination and the extent to which
radioactive material is transported.

No similar requirement. Title 49 addresses this in
the modal Parts 174-177.

No similar provision. Title 49 addresses this with
regard to radioactive material, e.g., 176.710 and
hazardous materials in general.

No similar requirement. 71.87 (i) invokes 49
CFR173.443 which applies to exclusive use
vehicles which transport packages that are
allowed to have higher contamination levels.

513

514

515

Any contaminated conveyance, equipment or
part thereof must be decontaminated if it is
contaminated above the limit set in para. 508 or
which shows a radiation level in excess of 5
cµSv/h. Radiation level must be in excess of 5
cµSv/h at the surface.
An overpack, freight container, tank,
intermediate bulk container or conveyance
dedicated to the transport of radioactive
material under exclusive use shall be excepted
from the requirements of para 509 and 513
solely with regard to its internal surfaces and
only for as long as it remains under that specific
exclusive use.
REQUIREMENTS AND CONTROLS FOR
TRANSPORT OF EXCEPTED PACKAGES
(515-519)

No similar provision. 49 CFR Parts 174, 175, 196
and 177 address conveyance contamination
provisions.

No similar provision in Part 71. 49 CFR 173.443
contains a similar provision.

Part 71exempts excepted packages containing
non-fissile or fissile-excepted contents (71.10
(b)(1)).

515 (a)

Sets requirements and controls for transport of
excepted packages.
Requirements specified in paras. 507, 508, 511, Part 71exempts excepted packages containing
516, 534-536, 549 (c), 554 and, as applicable
non-fissile or fissile-excepted contents (71.10
517-520.
(b)(1)). 49 CFR 173.421 is similar.

5 1 5
(b)

The requirements for excepted packages
specified in para. 620.

515 (c) 71.10 (b) If the excepted package contains fissile
(1)
material, one of the fissile exceptions provided
by para. 672 shall apply and the requirement of
para. 634 shall be met.
5 1 5
The requirements in paras. 579 and 580 if
(d)
transported by post
516

517

517 (a)

5 1 7
(b)

No similar provision in Part 71. 49 CFR 173.421
is similar.
Part 71exempts excepted packages containing
non-fissile or fissile-excepted contents (71.10
(b)(1)). 49 CFR 173.421 limits excepted packages
to less than 15 g U-235.
Part 71exempts excepted packages containing
non-fissile or fissile-excepted contents (71.10
(b)(1)). See 39 CFR 124 for postal requirements.

States that the radiation level at any point on the Part 71exempts excepted packages containing
non-fissile or fissile-excepted contents (71.10
external surface of an excepted package shall
(b)(1)). 49 CFR 173.421 (a) and 173.424 contain
not exceed 5 cµSv/h.
a similar provision.
Sets requirements for radioactive material
Part 71exempts excepted packages containing
transport in an excepted package. States that
non-fissile or fissile-excepted contents (71.10
radioactive material which is enclosed in or is (b)(1)). 49 CFR 173.424 contains similar
included as a component part of an instrument provisions.
or other manufactured article, with activity not
exceeding the item and package limits specified
in columns 2 and 3 of Table III (Activity Limits
for Excepted Packages), may be transported in
an excepted package provided that certain
conditions are met.
The radiation level at 10 cm from any point on Part 71exempts excepted packages containing
the external surface of any unpackaged
non-fissile or fissile-excepted contents (71.10
instrument or article is not greater than 0.1
(b)(1)). 49 CFR 173.424 contains a similar
mSv/h.
provision.
Each instrument or article (except
No similar requirement, however, this topic is
radioluminescent timepieces or devices) bears within DOT's area of responsibility.

517 (c)

518

518 (a)

5 1 8
(b)

519

520

520 (a)

5 2 0
(b)

520 (c)

5 2 0
(d)

the marking "RADIOACTIVE".
The active material is completely enclosed by
non-active components (a device performing the
sole function of containing radioactive material
shall not be considered to be an instrument or
manufactured article).
Radioactive material in forms other than as
specified in para. 517, with an activity not
exceeding the limit specified in column 4 of
Table III, may be transported in an excepted
package, provided that certain conditions are
met.
The package retains its radioactive contents
under routine conditions of transport.

No similar requirement, however, this topic is
within DOT's area of responsibility.

Part 71exempts excepted packages containing
non-fissile or fissile-excepted contents (71.10
(b)(1)). 49 CFR 173.421 contains similar
provisions.

Part 71exempts excepted packages containing
non-fissile or fissile-excepted contents (71.10
(b)(1)). 49 CFR 173.421 contains a similar
provision.
The package bears the marking
Part 71exempts excepted packages containing
"RADIOACTIVE" on an internal surface in
non-fissile or fissile-excepted contents (71.10
such a manner that a warning of the presence of (b)(1)). 49 CFR 173.421 contains a similar
radioactive material is visible on opening the
provision.
package.
A manufactured article in which the sole
No similar provision in Part 71. 49 CFR 173.426
radioactive material is unirradiated natural
contains a similar provision.
uranium, unirradiated depleted uranium or
unirradiated natural thorium may be transported
as an excepted package provided that the outer
surface of the uranium or thorium is enclosed in
an inactive sheath made of metal or some other
substantial material.
Part 71exempts excepted packages containing
Additional requirements and controls for
non-fissile or fissile-excepted contents (71.10
transport of empty packagings (520)
(b)(1)). 49 CFR 173.428 contains similar
provisions. Exmpty certified packagings are also
Additional requirements and controls for
addressed in the appropriate package safety
transport of empty packagings.
analysis report in the chapter on operating
procedures.
Empty packages which had previously
contained radioactive material may be
transported as an excepted package provided
that they meet certain conditions.
It is in a well maintained condition and securely Part 71exempts excepted packages containing
closed.
non-fissile or fissile-excepted contents (71.10
(b)(1)). 49 CFR 173.428 contains a similar
requirement.
The outer surface of any uranium or thorium in Part 71exempts excepted packages containing
its structure is covered with an inactive sheath non-fissile or fissile-excepted contents (71.10
made of metal or some other substantial
(b)(1)). No similar requirement in Title 49.
material.
The level of internal non-fixed contamination Part 71exempts excepted packages containing
does not exceed one hundred times the levels
non-fissile or fissile-excepted contents (71.10
specified in para. 508.
(b)(1)). 49 CFR 173.428 contains this
requirement.
Any labels which may have been displayed on it Part 71exempts excepted packages containing
in conformity with para. 541 are no longer
non-fissile or fissile-excepted contents (71.10

visible.
521

522

71.10 (b) REQUIREMENTS AND CONTROLS FOR
(2)
TRANSPORT OF LSA MATERIAL AND
SCO IN INDUSTRIAL PACKAGES OR
UNPACKAGED (521-525)

States that the quantity of LSA material of SCO
in a single Industrial package Type 1, Industrial
package Type 2, Industrial package Type 3, or
object or collection of objects shall be so
restricted that the external radiation level at 3 m
from the unshielded material or object or
collection of objects does not exceed 10 mSv/h.
LSA material and SCO which is or contains
Part 71 limits LSA and SCO, per se, to non-fissile
fissile material shall meet the applicable
and fissile excepted materials.
requirements of para 568, 569 and 671.

523

LSA material and SCO in groups LSA-I and
SCO-I may be transported unpackaged under
specified conditions.

523 (a)

All unpackaged material other than ores
containing only naturally occurring
radionuclides shall be transported in such a
manner that under routine conditions of
transport there will be no escape of radioactive
contents from the conveyance nor will there be
any loss of shielding.
Each conveyance shall be under exclusive use,
except when only transporting SCO-I on which
the contamination on the accessible and the
inaccessible surfaces is not greater than ten
times the applicable level specified in para. 214.
For SCO-I where it is suspected that non-fixed
contamination exists on inaccessible surfaces in
excess of the values specified in para. 241(a)(I),
measures shall be taken to ensure that the
radioactive material is not released into the
conveyance.
LSA material and SCO, except as otherwise
specified in para. 523, shall be packaged in
accordance with Table IV (Industrial Package
Requirements for LSA Material and SCO)
The total activity in a single hold or
compartment of an inland water craft, or in
another conveyance, for carriage of LSA
material or SCO in Type IP-I, Type IP-2, Type
IP-3 or unpackaged, shall not exceed the limits
shown in Table V.

5 2 3
(b)

523 (c)

524

525

(b)(1)). 49 CFR 173.428 contains a similar
requirement.
71.10(b)(2) and 49 CFR 173.427(a)(1) are
essentially the same as this requirement.

71.10(b)(2) exempts LSA and 49 CFR 173.427(c)
addresses LSA-I and SCO-I transported in bulk
packagings, but the provisions are very different
than TS-R-1.
71.10(b)(2) exempts LSA and 49 CFR 173.427(c)
addresses LSA-I and SCO-I transported in bulk
packagings, but the provisions are very different
than TS-R-1.

71.10(b)(2) exempts LSA and 49 CFR 173.427(c)
addresses LSA-I and SCO-I transported in bulk
packagings, but the provisions are very different
than TS-R-1.
71.10(b)(2) exempts LSA and 49 CFR 173.427(c)
addresses LSA-I and SCO-I transported in bulk
packagings, but the provisions are very different
than TS-R-1.

71.10(b)(2) exempts LSA. 49 CFR 173.427(f),
Table 8, is identical this TS-R-1 provision.

71.10(b)(2) exempts LSA. 49 CFR 173.427(f),
Table 9, is identical this TS-R-1 provision,
except that the limits for inland water craft are not
included.

526

71.4

526 (a) 71.4

5 2 6
(b)

Specifies that the TI for a package, overpack, or
freight container, or for unpackaged LSA-I or
SCO-I, shall be the number derived in
accordance with the procedure in paras. 526 527.
Determine the maximum radiation level in units
of mSv/h at a distance of 1 m from the external
surfaces of the package, overpack, freight
container, or unpackaged LSA-I and SCO-I.
The value determined is multiplied by 100 and
the resulting number is the transport index. For
uranium and thorium ores and their
concentrates, the maximum radiation level at
any point 1 m from the external surface of the
load may be takes as: .4 mSv/h for ores and
physical concentrates of uranium and thorium;
0.3 mSv/h for chemical concentrates of thorium;
0.02 mSv/h for chemical concentrates of
uranium, other than uranium hexafluoride.
DETERMINATION OF TRANSPORT INDEX
(TI) (526-527)

The definition of the TI is different between Part
71/Title 49 and TS-R-1 (see TS-R-1 para. 243
above). The application of the TI is different as
well.
TS-R-1 applies the TI concept to
unpackaged LSA and SCO and freight containers.
For non-fissile and fissile excepted packages Part
71 and 49 CFR 173.403 are the same as TS-R-1.
The TS-R-1 provisions for ores, concentrates, etc.
are not reflected in Part 71 and Title 49.

No similar requirement, however, this topic is
within DOT's area of responsibility.

For tanks, freight containers and unpackaged
LSA-I and SCO-I, the value determined in step
(a) shall be multiplied by the appropriate factor
from Table VI (Multiplication Factors for Large
Dimension Loads).

526 (c) 71.4

527

528

The value obtained in (a) and (b) shall be
rounded up to the first decimal place (e.g. 1.13
becomes l.2) except that a value of 0.05 or less
may be considered as zero.

71.4 and 49 CFR 173.403 are similar to the TS-R1 requirement to round up the TI and 49 CFR
172.403 (footnote 2) is essentially the same as the
TS-R-1 provision to consider a value of 0.05 or
less to be zero.
The transport index for each overpack, freight Part 71 does not address this. 49 CFR 173.448(g)
container or conveyance shall be determined as has similar requirements.
either the sum of the TIs of all the packages
contained, or by direct measurement of
radiation level, except in the case of non-rigid
overpacks for which the transport index shall be
determined only as the sum of the TIs of all the
packages.
DETERMINATION OF CRITICALITY
Part 71 and Title 49 do not have the Criticality
SAFETY INDEX (CSI)
Safety Index (CSI) provisions. However, the way
(528-529)
in which the Transport Index is used for criticality
control purposes is similar to the TS-R-1 CSI
The CSI for packages containing fissile material provisions.
shall be obtained by dividing the number 50 by
the smaller of the two values of N derived in
para 681 and 682. The value of the CSI may be
zero, provided that an unlimited number of
packages is subcritical.

529

The CSI for each consignment shall be
determined as the sum of the CSIs of all the
packages contained in that consignment.

Part 71 and Title 49 do not have the Criticality
Safety Index (CSI) provisions. However, the
limits which placed on accumulation of TI's are
similar to TS-R-1.

530

71.47 LIMITS ON TRANSPORT INDEX,
(a)
CRITICALITY SAFETY INDEX AND
71.59
RADIATION LEVELS FOR PACKAGES
AND OVERPACKS
(530-532)

71.47 (a) and (b) and 49 CFR 173.441 (a) and (b)
are consistent with the TI limit. Part 71 and Title
49 do not have the Criticality Safety Index (CSI)
provisions, but the limits on the accumulation of
TI's for fissile packages are similar to TS-R-1.

531

532

533

The transport index of any package or overpack
shall not exceed 10, nor shall the CSI of any
package or overpack exceed 50 except for
consignments under exclusive use.
71.47 (a) Sets the maximum radiation level on external
surfaces of packages or overpacks except for
those: transported under exclusive use by rail
and road under the conditions specified in
subpara. 572(a); or, under exclusive use and
special arrangement by vessel or by air under
the conditions specified in paras. 574 or 578.
The maximum radiation level at any point on
any external surface of a package or overpack
shall not exceed 2 mSv/h.
71.47 (b) The maximum radiation level at any point on
(1)
any external surface of a package under
exclusive use shall not exceed 10 mSv/h.
71.5 (a) CATEGORIES (533)

Sets requirements for assigning packages and
overpacks to either category I-WHITE, IIYELLOW, or III-YELLOW in accordance with
the conditions in Table VII (Categories of
Packages and Overpacks).
533 (a) 71.5 (a) Both the transport index and the surface
radiation level conditions shall be taken into
account in determining which is the appropriate
category. Where the TI satisfies the condition
for one category, but the surface radiation level
satisfies the condition for a different category,
the package or overpack shall be assigned to the
higher category. For this purpose, category IWHITE shall be regarded as the lowest
category.
5 3 3 71.5 (a) The TI shall be determined following the
(b)
procedures specified in paras. 526 and 527.
533 (c) 71.47

If the surface radiation level is greater than 2
mSv/h, the package or overpack shall be
transported under exclusive use and under the
provisions of paras. 572(a), 547 or 578.

71.47 and 49 CFR (173.441 and Parts 174-177)
are essentially the same as TS-R-1.

71.47 and 49 CFR 173.441 are essentially the
same as TS-R-1.
Part 71 does not address labeling, except by
reference to Title 49 in 71.5(a). 49 CFR 172.403
is essentially the same as TS-R-1.

Part 71 does not address labeling, except by
reference to Title 49 in 71.5(a). 49 CFR 172.403
is essentially the same as TS-R-1.

See paras. 526 and 527 above.

71.47 and 49 CFR (173.441 and Parts 174-177)
are essentially the same as TS-R-1.

5 3 3
(d)

A package transported under a special
arrangement shall be assigned to category IIIYELLOW.

Part 71 and title 49 do not use the concept of
"special arrangement". The provisions for
exemptions are the closest analogy.

533 (e)

An overpack which contains packages
transported under special arrangement shall be
assigned to category II-YELLOW.

Part 71 and title 49 do not use the concept of
"special arrangement". The provisions for
exemptions are the closest analogy.

534

71.5 (a) MARKING, LABELLING AND
PLACARDING (534-547)
Marking (534-540)

535

Each package shall be legibly and durably
marked on the outside of the packaging with an
identification of either the consignor or
consignee, or both.
71.5 (a) Provides that the United Nations number
preceded by the letters "UN", and the proper
shipping name shall be legibly and durably
marked on the outside of the packages that are
not excepted packages. In the case of excepted
packages, other than those accepted for
international movement by post, only the UN
number, preceded by the letters "UN", shall be
required. For packages accepted for
international movement by post, the requirement
of para. 580 shall apply.

Table VIII - Excerpts from List of United
Nations Numbers, Proper Shipping Names and
Descriptions, Subsidiary Risks and Their
Relationship to the Schedules.
536
71.85 (c) Each package of gross mass exceeding 50 kg
shall have its permissible gross mass legibly and
durably marked on the outside of the packaging.
537 (a)
Each package which conforms to an Industrial
package Type 1, and Industrial package Type 2,
or an Industrial package Type 3 design shall be
legibly and durably marked on the outside of the
packaging with ““TYPE IP-1””, ““TYPE IP2””, or ““TYPE IP
5 3 7 71.85
Each package which conforms to a Type A
(b)
package design shall be legibly and durably
marked on the outside the packaging with
"TYPE A".
537 (c) 71.5 (a) Each package which conforms to an Industrial
package Type 2, an Industrial package Type 3
or a Type A package design shall be legibly and
durably marked on the outside of the packaging
with the international vehicle registration code
of the country of origin of design and the name
of the manufacturers, or other identification of
the packaging specified by the competent

Part 71 does not address this marking, except by
reference to Title 49 in 71.5 (a). 49 CFR 172.302
(d) is essentially the same as TS-R-1 (with some
domestic exceptions).

Part 71 does not address marking, except by
reference to Title 49 in 71.5 (a). 49 CFR 172.302
addresses marking: UN number and proper
shipping name - see 49 CFR 302 (a) [173.421 (a)
provides the exception for excepted packages];
UN number on excepted packages - Part 71 and
Title 49 do not contain this requirement; packages
by post - see US Postal Publication No. 6 which
is consistent with the IAEA requirement; Table
VIII - Title 49 is not consistent with TS-R-1
which has extensively revised the proper shipping
names and UN numbers.

71.85 addresses all packages subject to Part 71,
regardless of mass.. 49 CFR 172.310(a) is
essentially the same as TS-R-1.
No similar requirement, however, this topic is
within DOT's area of responsibility.

71.85(c) would apply to Type AF (fissile)
packages. 49 CFR 172.310(b) is essentially the
same as TS-R-1.
Part 71 does not address this marking, except by
reference to Title 49 in 71.5(a) and indirectly by
71.85(c) for fissile package designs (since the
vehicle registration code is included in the
package identification number). 49 CFR
172.310(d) is consistent with TS-R-1 (except for
IP-type packages). There is no requirement for
marking the name of the manufacturer.

538

authority.
71.5 (a), Sets marking requirements for packages which
71.85(c) conform to an approved design under paras,
805-814 or 816-817.

Part 71 addresses marking with a combination of
reference to Title 49 in 71.5(a) and requirements
in 71.85(c). 49 CFR 172.310 is partially
consistent with TS-R-1: UF6 packages and Type
C package - not consistent; B(U), B(M) and
fissile packages - consistent;
538 (a) 71.5 (a), Each package shall be legibly and durably
71.85 requires marking the identification number
71.85(c) marked on the outside of the packaging with the assigned by NRC and 71.5(c) references Title 49.
identification mark allocated to that design by 49 CFR 172.310(d), 173.471 (b), 173.472(c) and
the competent authority.
174.473(b) are consistent with TS-R-1.
5 3 8 71.13 (a) Each package shall be legibly and durably
(b)
( b ) ; marked on the outside of the packaging with a
71.85
serial number to uniquely identify each
packaging which conforms to that design.

Part 71 is essentially the same as TS-R-1.

538 (c) 71.5 (a) Each package shall be legibly and durably
marked on the outside of the packaging with
"TYPE B(U)" or "TYPE B(M) in the case of a
Type B(U) or Type B(M) package design.
5 3 8
Each package shall be legibly and durably
(d)
marked on the outside of the packaging with
"TYPE C" in the case of a Type C package
design.
539
71.5 (a) Each package which conforms to a Type B(U),
Type B(M) or Type C package design shall
have the outside of the outermost receptacle
which is resistant to the effects of fire and water
plainly marked by embossing, stamping or other
means resistant to the effects of fire and water
with the trefoil symbol shown in Fig. I.
540
71.5 (a) LSA-1 or SCO-1 material is contained in
receptacles or wrapping materials and is
transported under exclusive use as permitted by
para. 523, the outer surface of these receptacles
or wrapping materials may bear the marking
'RADIOACTIVE LSA-' or 'RADIOACTIVE
SCO-I' as appropriate.
541
71.5 (a) Labelling (541-542)

Part 71 does not address this requirement for
marking the package type, except by reference to
Title 49 in 71.5(a). 49 CFR 172.302(b) requires
"TYPE B", but not "B(U)" or "B(M)".
Part 71 and 49 CFR do not contain requirements
for Type C packages.

Part 71 does not address this marking, except by
reference to Title 49 in 71.5(a). 49 CFR
172.310(c) is consistent with TS-R-1 (except for
Type C packages) but resistance to the effects of
fire and water are not stated.

Part 71 does not address this marking, except by
reference to Title 49 in 71.5(a). 49 CFR
173.427(a)(6) is similar to TS-R-1 but is limited
to domestic transport.

Part 71 does not address labeling except by
reference to Title 49 in 71.5(a). Title 49 is similar
to TS-R-1: packages and overpacks - consistent
Sets labeling requirements for packages,
except for "fissile" label requirements which are
overpacks, and freight containers. Each
not in Title 49; freight containers - not consistent
package, overpack and freight container shall
bear the labels which conform to the models in with TS-R-1; removal of irrelevant labels - 49
Fig. 2, Fig. 3, or Fig. 4, except as allowed under CFR 172.401 is similar;
the alternative provisions of para. 546 for large
freight containers and tanks. Each package,
overpack, and freight container containing
fissile material, other than fissile material
excepted under the provisions of para. 672 shall
bear labels which conform to the model in Fig.
5. Any labels which do not relate to the
contents shall be removed or covered. For

542

543

radioactive material having other dangerous
properties see para. 507.
71.5 (a) Indicates requirements for fixing labels. The
labels conforming to the models in Fig. 2, Fig. 3
and Fig 4 shall be affixed to two opposite sides
of the outside of a package or overpack or on
the outside of all four sides of a freight
container or tank. The labels conforming the
model in Fig. 5 shall be affixed adjacent to the
labels conforming to the models in Fig 2, Fig. 3,
and Fig. 4. The labels should not cover the
markings specified in paras. 534-539.
71.5 (a) Labelling for radioactive contents (543)

Indicates requirements for labeling radioactive
contents. Each label conforming to the models
in Fig. 2, Fig. 3, and Fig. 4 should be completed
with the following information.
543 (a) 71.5 (a) Contents - except for LSA-I material, the
names(s) of the radionuclide(s) as taken from
Table I, using the symbols prescribed therein.
For mixtures of radionuclides, the most
restrictive nuclides must be listed to the extent
the space on the line permits. The group of
LSA or SCO shall be shown following the
name(s) of the radionuclide(s). The terms
"LSA-II", "LSA-III", "SCO-I", and "SCO-II"
shall be used for this purpose. For LSA-I
material, the term "LSA-I" is all that is
necessary; the name of the radionuclide is not
necessary.
5 4 3 71.5 (a) Activity: The maximum activity of the
(b)
radioactive contents during transport expressed
in units of Bq with the appropriate SI prefix
(see Annex II). For fissile material, the mass of
fissile material in units of grams (g), or
multiples thereof, may be used in place of
activity.
543 (c) 71.5 (a) For overpacks and freight containers the
"contents" and "activity" entries on the label
shall bear the information required in subparas.
543(a) and 543(b), respectively, totaled together
for the entire contents of the overpack or freight
container except that on labels for overpacks or
freight containers containing different
radionuclides, such entries may read "See
Transport Documents".
544
Labelling for criticality safety (544-545)
Sets requirements for criticality safety labels.
Each label conforming to the model in Fig. 5
shall be completed with the CSI as stated in the
certificate of approval for special arrangement

Part 71 does not address labeling except by
reference to Title 49 in 71.5(a). Title 49 is similar
to TS-R-1: labeling of packages and overpacks
are identical; Title 49 does not require labeling
freight containers nor does it provide for the
"fissile" label.

Part 71 does not address labeling except by
reference to Title 49 in 71.5(a). 49 CFR
172.403(g) is similar to TS-R-1.

Part 71 does not address labeling except by
reference to Title 49 in 71.5(a). 49 CFR
172.403(g) is similar but does not permit using
"LSA" and "SCO" entries generically for the
contents.

Part 71 does not address labeling except by
reference to Title 49 in 71.5(a). 49 CFR
172.403(g) is similar but allows use of customary
units (Curies) and has other requirements for Pu238, -239, and -241.

Part 71 does not address labeling except by
reference to Title 49 in 71.5(a). 49 CFR
173.448(g) is similar for overpacks.

No similar requirement, however, this topic is
within DOT's area of responsibility.

545

546

547

548

of the certificate of approval for the package
design issued by the competent authority.
The CSI on the label shall bear the information No similar requirement, however, this topic is
required in para. 544 totaled together for the
within DOT's area of responsibility.
fissile contents of the overpack or freight
container.
71.5 (a) Placarding (546-547)
Part 71 does not address placarding except by
reference to Title 49 in 71.5(a). 49 CFR 172.504
Sets requirements for placarding. Large freight addresses placarding but only requires placarding
freight containers when a YELLOW-III package
containers carrying packages other than
or an exclusive use LSA/SCO shipment under the
excepted packages, and tanks shall bear four
placards, which conform with the model in Fig. provisions of 173.427(a) is being transported.
Placement of placards is similar. Title 49 does not
6. The placards shall be affixed in a vertical
orientation to each side wall and each end wall permit use of enlarged labels.
of the large freight container or tank. Any
placards which do not relate to the contents
shall be removed. Instead of using both labels
and placards, it is permitted as an alternative to
use enlarged labels only, as shown in Fig. 2,
Fig. 3, Fig. 4 and Fig. 5 with dimensions of the
minimum size shown in Fig. 6.
71.5 (a) States that where the consignment in the freight Part 71 does not address placarding except by
container or tank is unpackaged LSA-I or SCO- reference to Title 49 in 71.5(a). 49 CFR 172.504
I or where an exclusive use consignment in a
addresses placarding and 172.332 addresses
freight container is packaged radioactive
display of the UN identification number. Title 49
material with a single United Nations number, does not require display of the UN identification
the appropriate United Nations number for the number for LSA/SCO shipments nor for
consignment (see Table VIII) shall also be
packaged material in most cases.
displaced in black digits not less than 65 mm
high, either: in the lower half of the placard
shown in Fig. 6, preceded by the letters "UN"
and against the white background, or on the
placard shown in Fig. 7.
71.5 (a) CONSIGNOR'S RESPONSIBILITIES (54871.5(a) and 49 CFR 173.1(b) are similar to TS-R561)
1.
Compliance with the requirements of paras. 520
(d) and 534-547 for marking, labelling and
placarding shall be the responsibility of the
consignor.

549

71.5 (a) Particulars of consignment (549)
Must include in the transport documents with
each consignment, the following:

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5(a). 49 CFR
172.200 (a) is similar to TS-R-1.

549 (a) 71.5 (a) The proper shipping name, as specified in Table Part 71 does not address shipment documentation
VIII.
except by reference to Title 49 in 71.5(a). 49
CFR 172.202(a) is identical, but it refers to the
hazardous materials table in Title 49 which
contains different proper shipping names than TSR-1.
5 4 9 71.5 (a) The United Nation Class number "7".
Part 71 does not address shipment documentation

(b)

549 (c) 71.5 (a)

5 4 9 71.5 (a)
(d)

549 (e) 71.5 (a)

549 (f) 71.5 (a)

5 4 9 71.5 (a)
(g)

except by reference to Title 49 in 71.5(a). 49
CFR 172.202(a) is identical, but it refers to the
hazardous materials table in Title 49 which
contains different proper shipping names than TSR-1.
The United Nations number assigned to the
Part 71 does not address shipment documentation
material as specified in Table VIII, preceded by except by reference to Title 49 in 71.5(a). 49
the letters "UN"
CFR 172.202(a) is identical, but it refers to the
hazardous materials table in Title 49 which
contains different proper shipping names than TSR-1.
The name or symbol of each radionuclide or, for Part 71 does not address shipment documentation
mixtures of radionuclides, an appropriate
except by reference to Title 49 in 71.5 (a). 49
general description or a list of the most
CFR 172.203 (d) is similar to TS-R-1.
restrictive nuclides.
A description of the physical and chemical form Part 71 does not address shipment documentation
of the material, or a notation that the material is except by reference to Title 49 in 71.5(a). 49
special form radioactive material or low
CFR 172.203(d) is similar but does not contain
dispersible radioactive material. A generic
provisions for low dispersible material.
chemical description is acceptable for chemical
form
The maximum activity of the radioactive
Part 71 does not address shipment documentation
contents during transport expressed in units of except by reference to Title 49 in 71.5(a). 49
Bq with an appropriate SI prefix (see Annex II). CFR 172.203(d) is similar but contains special
For fissile material, the mass of fissile material requirements for Pu-238, -239, and -241 and
in units of grams, or appropriate multiples may customary units.
be used in place of activity.
The category of the package, I.e. I-WHITE, II- Part 71 does not address shipment documentation
YELLOW, III-YELLOW
except by reference to Title 49 in 71.5(a). 49
CFR 172.203(d) is similar to TS-R-1.

5 4 9 71.5 (a) The transport index (categories II-YELLOW
(h)
and III-YELLOW only)

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5(a). 49
CFR 172.203(d) is similar to TS-R-1.

549 (i) 71.5 (a) For consignments including fissile material
other than consignments excepted under para.
672, the criticality safety index

No similar requirement, however, this topic is
within DOT's area of responsibility.

549 (j) 71.5 (a) The identification mark for each competent
authority approval certificate

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5 (a). 49
CFR 172.203 (d), 173.471, 173.472, and 173.473
are similar to TS-R-1.
5 4 9 71.5 (a) For consignments of packages in an overpack or Part 71 does not address shipment documentation
(k)
freight container, a detailed statement of the
except by reference to Title 49 in 71.5 (a). 49
contents of each package within the overpack or CFR 172.203 (d) is similar in that it requires
freight container and, where appropriate, of
information on each package.
each overpack or freight container in the
consignment. If packages are to be removed
from the overpack or freight container at a point
of intermediate unloading, appropriate transport
documents shall be made available

549 (l) 71.5 (a) Where a consignment is required to be shipped Part 71 does not address shipment documentation
under exclusive use, the statement
except by reference to Title 49 in 71.5 (a). 49
"EXCLUSIVE USE SHIPMENT"
CFR 172.203 (d) is similar to TS-R-1.
5 4 9
(m)
550

551

552

553

For LSA-II, LSA-III, SCO-I, and SCO-II, the No similar requirement, however, this topic is
total activity of the consignment as a multiple of within DOT's area of responsibility.
A2
71.5 (a) Consignor's declaration (550-553)
Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5 (a). 49
CFR 172.204 is similar to TS-R-1.
The consignor shall include in the transport
documents a declaration in the following terms
or in terms having an equivalent meaning:
"I hereby declare that the contents of this
consignment are fully and accurately described
above by the proper shipping name and are
classified, packed, marked and labeled, and are
in all respects in proper condition for transport
by (insert mode(s) of transport involved)
according to the applicable international and
national governmental regulations."
If the intent of the declaration is already a
condition of transport within a particular
international convention, the consignor need not
provide such a declaration for that part of the
transport covered by the convention.
The declaration shall be signed and dated by the
consignor. Facsimile signatures are acceptable
where applicable laws and regulations recognize
the legal validity of facsimile signatures.
71.5 (a) The declaration shall be made on the same
transport document which contains the
particulars of consignment listed in para 549.

554

71.5 (a) Removal or covering of labels (554)

555

Information for Carriers (555-556)

555 (a)

No similar provision, however, this topic is within
DOT's area of responsibility.

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5(a). 49
CFR 172.204 is similar to TS-R-1.
Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5(a). 49
CFR 172.204 is similar to TS-R-1.

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5 (a). 49
Removal or covering of labels - When an empty CFR 172.204 is similar to TS-R-1.
packaging is transported as an excepted package
under the provisions of para. 520, the
previously displayed labels shall not be visible
No similar requirement, however, this topic is
within DOT's area of responsibility.

The consignor shall provide in the transport
documents a statement regarding actions that
are required to be taken by the carrier. The
statement shall be in the languages deemed
necessary by the carrier or the authorities
concerned, and shall include at the following
points:
Supplementary requirements for loading,
No similar requirement, however, this topic is
stowage, carriage, handling and unloading of
within DOT's area of responsibility.
the package, overpack or freight container
including any special stowage provisions for the

safe dissipation of heat (see para. 565), or a
statement that no such requirements are
necessary.
5 5 5 71.5 (a) Restrictions on the mode of transport or
(b)
conveyance and any necessary routing
instructions.

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5 (a). 49
CFR 172.203 (d) requires entering the words
"Highway Route Controlled Quantity" when
appropriate.

555 (c) 71.5 (a) Emergency arrangement appropriate to the
consignment.

Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5 (a). 49
CFR 172.604 addresses the information which
must appear on the shipping documentation such
as an emergency contact number.
556
The applicable competent authority certificates No similar provision in Part 71.49 CFR 173.473
need not necessarily accompany the
(a) has a similar requirement for foreign made
consignment. The consignor shall make them packages.
available to the carrier(s) before loading and
unloading.
557
71.5 (a) Notification of competent authorities (557- Part 71 does not address shipment documentation
except by reference to Title 49 in 71.5 (a). 49
560)
CFR 173.471 (d) and 173.472 (e) are similar to
TS-R-1.
States that before the first shipment of any
package requiring competent authority approval,
the consignor shall ensure that copies of each
applicable competent authority certificate
applying to the package design have been
submitted to the competent authority of each
country through or into which the consignment
is to be transported. The consignor is not
required to await an acknowledgement for the
competent authority, nor is the competent
authority required to make such
acknowledgement of receipt of the certificate.
558
Sets requirements that for each of the given
No similar requirement, however, this topic is
shipments, notification must be made to the
within DOT's area of responsibility.
proper authorities of each country through or
into which the consignment is to be transported.
The notification shall be in the hands of each
competent authority prior to the commencement
of the shipment, and preferably at least 7 days
in advance.
558 (a)
Type C packages containing radioactive
No similar requirement, however, this topic is
material with an activity greater than 3000
within DOT's area of responsibility.
A(sub1) or 3000 A(sub2), as appropriate, or
1000 TBq, whichever is the lower
5 5 8
(b)

558 (c)

Type B(U) packages containing radioactive
material with an activity greater than 3000
A(sub1) or 3000 A(sub2), as appropriate, or
1000 TBq, whichever is the lower
Type B(M) packages

No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

5 5 8
(d)

Shipment under special arrangement

No similar requirement, however, this topic is
within DOT's area of responsibility.

559

The consignment notification shall include:

No similar requirement, however, this topic is
within DOT's area of responsibility.

559 (a)

Sufficient information to enable the
identification of the package or packages
including all applicable certificate numbers and
identification marks.
Information on the date of shipment, the
expected date of arrival and proposed routing.

No similar requirement, however, this topic is
within DOT's area of responsibility.

559 (c)

The names of the radioactive materials or
nuclides.

No similar requirement, however, this topic is
within DOT's area of responsibility.

5 5 9
(d)

Descriptions of the physical and chemical forms
of the radioactive material, or whether it is
special form radioactive material or low
dispersible radioactive material.
The maximum activity of the radioactive
contents during transport expressed in units of
becquerels (Bq) with an appropriate SI prefer
(See Annex II). For fissile material, the mass of
fissile material in units of grams (g), or
multiples thereof, may be used in place of
activity.
The consignor is not required to sent a separate
notification if the required information has been
included in the application for shipment
approval; see para. 822.

No similar requirement, however, this topic is
within DOT's area of responsibility.

5 5 9
(b)

559 (e)

560

561

562

71.12 (c) Possession of Certificates and Instructions
(561)

No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar provision, however, this topic is within
DOT's area of responsibility.

71.12 (c) is similar to TS-R-1; TS-R-1 refers to "
……proper closing …….and other preparations
for shipment……" while 71.12 (c) refers to
"……use and maintenance ……and to the actions
to be taken before shipment."

The consignor shall have in his or her
possession a copy of each certificate required
under Section VIII of these Regulations and a
copy of the instructions with regard to the
proper closing of the package and other
preparations for shipment before making any
shipment under the terms of the certificates.
TRANSPORT AND STORAGE IN TRANSIT Part 71 does not have a similar requirement. 49
(562-580)
CFR 173.447 addresses this.
Segregation During Transport and Storage
in Transit (562-563)
Packages, overpacks and freight containers
containing radioactive material shall be
segregated during transport and during storage
in transit:

562 (a)

5 6 2
(b)
563

564

565

566

566 (a)

5 6 6
(b)

from places occupied by persons and from
undeveloped photographic film, for radiation
exposure control purposes, in accordance with
paras. 306 and 307, and

Part 71 does not have a similar requirement. 49
CFR Parts 173, 174, 175, 176, and 177 address
segregation requirements.

from other dangerous goods in accordance with Part 71 does not have a similar requirement. 49
para. 506.
CFR Parts 173, 174, 175, 176, and 177 address
segregation requirements.
Category II-YELLOW or III-YELLOW
Part 71 does not have a similar requirement. 49
packages or overpacks shall not be carried in
CFR 173.448(c),174.700, 175.701, 176.708 and
compartments occupied by passengers, except 177.843 address this, and 173.448 and 176.708
those exclusively reserved for couriers specially include provisions for couriers.
authorized to accompany such packages or
overpacks.
71.47(b)(1)(ii) and 49 CFR 173.441addresse
71.47 (b) Stowage during transport and storage in
(1) (ii) transit (564-567)
securing high radiation level packages. 49 CFR
Parts 174 - 177 address carrier requirements,
Consignments shall be securely stowed during including securing loads.
transport and storage in transit.
Provided that its average surface heat flux does Part 71 does not have a similar requirement. 49
not exceed 15 W/m2 and that the immediately CFR 173.448(b) has a similar requirement.
surrounding cargo is not in sacks or bags, a
package or overpack may be carried or stored
among packaged general cargo without any
special stowage provisions except as may be
specifically required by the competent authority
in an applicable approval certificate.
States that loading of freight containers and
Included by reference in 71.5(a) to Title 49.
accumulation of packages, overpacks, and
freight containers shall be controlled as follows:
The total number of packages, overpacks and
freight containers aboard a single conveyance
shall be so limited that the total sum of the
transport indexes aboard the conveyance does
not exceed the values shown in Table IX
(Limits for Freight Containers and Conveyances
Not Under Exclusive Use), except under the
condition of exclusive use. For consignments
of LSA-I material there shall be no limit on the
sum of the TIs.
Where a consignment is transported under
exclusive use, there shall be no limit on the sum
of the TIs aboard a single conveyance.

Part 71 does not have a similar requirement. 49
CFR Parts 174, 175, 176 and 177 address limits
on accumulation of transport indexes per
conveyance.

Part 71 does not have a similar requirement. 49
CFR Parts 174, 175, 176 and 177 address limits
on accumulation of transport indexes per
conveyance.
566 (c) 71.47 (b) The radiation level under routine conditions of 71.47(b)(2) and (3) and 49 CFR 173.441(b)(2)
(2)
transport shall not exceed 2 mSv/h at any point and (3) are essentially the same as TS-R-1.
and (3) on, and 0.1 mSv/h at 2 m from, the external
surface of the conveyance.
5 6 6
(d)

The total sum of the criticality safety indexes in No similar requirement since Part 71 and 49 CFR
a freight container and aboard a conveyance
do not include the criticality index requirements.
shall not exceed the values shown in Table X
This is being considered in the DOT rulemaking.
(CSI Limits for Freight Containers and

567

568

569

570

571

Conveyance Containing Fissile Material).
71.47 (b) States that any package or overpack having
either a transport index greater than 10, or any
consignment having a criticality safety index
greater than 50, shall be transported only under
exclusive use.

71.47(b) and 49 CFR 173.441(b) are essentially
the same as this requirement with regard to the
transport index requirement. There is no similar
requirement regarding the limit on the criticality
safety index since Part 71 and 49 CFR do not
include any criticality safety index requirements.

No similar requirement since Part 71 and Title 49
do not include the criticality safety index.
However, see 173.447 and 173.459 which address
limiting accumulations of transport indexes. 49
The number of packages, overpacks, and freight CFR Parts 174, 175, 176 and 177 address limits
containers containing fissile material stored in on accumulation of transport indexes.
transit in any one storage area shall be so
limited that the total sum of the criticality safety
indexes in any group of such packages,
overpacks or freight containers does not exceed
50. Groups of such packages, overpacks and
freight containers shall be stored so as to
maintain a spacing of at least 6 m from other
groups of such packages, overpacks, or freight
containers.
Where the total sum of the criticality safety
No similar requirement since Part 71 and Title 49
indexes on board a conveyance or in a freight
do not include the criticality safety index.
containers exceeds 50, as permitted in Table X However, see 173.447 and 173.459 which address
(CSI Limits for Freight Containers and
limiting accumulations of transport indexes. 49
Conveyances Containing Fissile Material),
CFR Parts 174, 175, 176 and 177 address limits
storage shall be such as to maintain a spacing of on accumulation of transport indexes.
at least 6 m from other groups of packages,
overpacks, or freight containers containing
fissile material or other conveyances carrying
radioactive material.
71.5 (a) Additional requirements relating to
Reference to 49 CFR invokes the DOT placarding
requirements in 172.504. However, these
transport by rail and by road (570-573)
requirements are SUBSTANTIALLY different
than TS-R-1. Title 49 only requires placarding
Rail and road vehicles carrying packages,
overpacks or freight containers labeled with any when transporting a Yellow-III labeled package
or when transporting an exclusive use shipment of
of the labels shown in Fig. 2, Fig. 3, Fig. 4 or
LSA/SCO in accordance with 49 CFR
Fig. 5, or carrying consignments under
exclusive use, shall display the placard shown 173.427(a). TS-R-1 requires placarding when
transporting any package which is required to
in Fig. 6 on each of the two external lateral
walls in the case of rail vehicle; the two external bear a "Radioactive" label.
lateral walls and the external real wall in the
case of a road vehicle. In the case of vehicles
which have insufficient area to allow the fixing
of larger placards, the dimensions of the placard
as described in Fig. 6 may be reduced to 100
mm.
Requires that in certain instances, a placard
No similar requirement, however, this topic is
displaying the appropriate UN number must be within DOT's area of responsibility.
displayed.
Segregation of packages containing fissile
material during transport and storage in
transit (568-569)

Where the consignment in or on the vehicle in

unpackaged LSA-I material or SCO-I or where
an exclusive use consignment is packaged
radioactive material with a single UN number,
the appropriate UN number shall also be
displayed, in black digits not less than 65 mm
high, either:
In the lower half of the placard shown in Fig. 6, No similar requirement, however, this topic is
against the white background, or
within DOT's area of responsibility.

571 (a)
5 7 1
(b)

On the placard shown in Fig. 7.

No similar requirement, however, this topic is
within DOT's area of responsibility.

For consignments under exclusive use, the
radiation level shall not exceed:

71.47 and 49 CFR 173.441 requirements are
essentially the same as TS-R-1.

10 mSv/h at any point on the external surface of
any package or overpack, and may only exceed
2 mSv/h provided that the vehicle is equipped
with an enclosure which prevents the access of
unauthorized persons to the interior of the
enclosure, and provisions are made to secure the
package or overpack so that its position within
the vehicle remains fixed during routine
conditions of transport, and there is no loading
or unloading during the shipment.
2 mSv/h at any point on the outer surfaces of
the vehicle

71.47 and 49 CFR 173.441 requirements are
essentially the same as TS-R-1.

572 (c) 71.47

71.47 and 49 CFR 173.441 requirements are
essentially the same as TS-R-1.

573

0.1 mSv/h at any point 2 m from the vertical
planes represented by the outer lateral surfaces
of the vehicle, or, if the load is transported in an
open vehicle, at any point 2 m from the vertical
planes projected from the outer edges of the
vehicle.
71.5 (a) Set requirements for road vehicles. States that
in case of road vehicles, no persons other than
the driver and assistants shall be permitted in
vehicles carrying packages, overpacks or freight
containers bearing category II-YELLOW or IIIYELLOW labels.
71.5 (a) Additional requirements relating to
transport by vessels (547-575)

Part 71 addresses this by reference to Title 49. 49
CFR 173.448(c) is similar and Parts 174, 175,
176 and 177 also address some aspects of this
requirement.

572

71.47

572 (a) 71.47

5 7 2 71.47
(b)

574

575

Details additional requirements relating to
transport by vessels. Packages or overpacks
having a surface radiation level greater than 2
mSv/h, unless being carried in or on a vehicle
under exclusive use in accordance with Table
IX, footnote (a), shall not be transported by
vessel except under special arrangement.
States that the transport of consignments by
means of a special use vessel which is dedicated
to the purpose of carrying radioactive materials,
shall be excepted from the requirements

71.47 and 49 CFR 173.441 requirements are
essentially the same as TS-R-1.

Part 71 addresses this by reference to Title 49. 49
CFR 176.704(f), Table III, footnote (e) includes
a requirement that high radiation level packages
must not be removed from their exclusive use
vehicle. By implication, if the high radiation
package does not remain in the exclusive use
vehicle, an exemption (special arrangement
equivalent) would be required.

No similar requirement in Part 71. 49 CFR
176.708(d) includes requirements which are
consistent, but not as comprehensive as the TS-R1 requirements.

specified in para. 566 provided that the
following conditions are met:
575 (a)
A radiation protection programme for the
shipment shall be approved by the competent
authority of the flag state of the vessel and,
when requested, by the competent authority at
each port of call;
5 7 5 71.5 (a) Stowage arrangements shall be predetermined
(b)
for the whole voyage including any
consignments to be loaded at ports of call en
route; and
575 (c)
The loading, carriage and unloading of the
consignments shall be supervised by persons
qualified in the transport of radioactive material.
576
71.5 (a) Additional requirements relating to
transport by air (576-578)

577

71.43 (h)

578

71.5 (a)

579

71.0 (b),
footnote
1

580

71.0 (b),
footnote
1

580 (a) 71.0 (b)
footnote
1
5 8 0 71.0 (b)
(b)
footnote
1
580 (c) 71.0 (b)
footnote

Type B(M) packages and consignments under
exclusive use shall not be transported on
passenger aircraft.
Vented Type B(M) packages, packages which
require external cooling by an ancillary cooling
system, packages subject to operational controls
during transport, and packages containing liquid
pyrophoric materials shall not be transported by
air.
Packages or overpacks having a surface
radiation level greater than 2 mSv/h shall not be
transported by air except by special
arrangement.
Additional requirements relating to
transport by post (579-580)
Indicates that requirements for transport by post
is subject to the requirements of the national
postal authorities.
States that a consignment that conforms with
the requirements of para. 515, and in which the
activity of the radioactive contents does not
exceed one tenth of the limits prescribed in
Table III, may be accepted for international
movement by post, subject in particular to the
following additional requirements as prescribed
by the Acts of the Universal Postal Union:
it shall be deposed with the postal service only
by consignors authorized by the national
authority;

No similar requirement, however, this topic is
within DOT's area of responsibility.

Part 71 addresses this by reference to Title 49. 49
CFR 176.708(d) includes requirements which are
consistent, but not as comprehensive as the TS-R1 requirements.
No similar requirement, however, this topic is
within DOT's area of responsibility.
Part 71 partially addresses this by reference to
Title 49. 49 CFR 175.700(d) prohibits Type
B(M) packages on passenger aircraft. No similar
prohibition on exclusive use consignments.

Part 71 addresses this by reference to Title 49 and
49 CFR 175.703(d) is essentially the same as TSR-1. Part 71 prohibits packages designed to allow
continuous venting during transport (71.43(h))
regardless of mode of transport.
Part 71 addresses this by reference to Title 49 and
49 CFR 175.703(d) is similar to TS-R-1 but
requires "approval" in lieu of special
arrangement.
Reference is made to the USPS requirements
which are similar to TS-R-1.

Reference is made to the USPS requirements
which are similar to TS-R-1.

Reference is made to the USPS requirements
which are similar to TS-R-1.

it shall be dispatched by the quickest route,
normally by air;

Reference is made to the USPS requirements
which are similar to TS-R-1.

it shall be plainly and durably marked on the
outside with the words "RADIOACTIVE

Reference is made to the USPS requirements
which are similar to TS-R-1.

1

5 8 0 71.0 (b)
(d)
footnote
1
580 (e) 71.0 (b)
footnote
1
581

MATERIAL - QUANTITIES PERMITTED
FOR MOVEMENT BY POST"; these words
shall be crossed out if the packaging is returned
empty;
it shall carry on the outside the name and
address of the consignor with the request that
the consignment be returned in the case of nondelivery; and
the name and address of the consignor and the
contents of the consignment shall be indicated
on the internal packaging.
CUSTOM OPERATIONS (581)

Reference is made to the USPS requirements
which are similar to TS-R-1.

Reference is made to the USPS requirements
which are similar to TS-R-1.
No similar requirement.

Para. 581 - Customs Operations

582

601

States that customs operations involving the
inspection of the radioactive contents of a
package shall be carried out only in a place
where adequate means of controlling radiation
exposure are provided and in the presence of
qualified persons. Any package opened on
customs instructions shall, before being
forwarded to the consignee, be restored to its
original condition.
UNDELIVERABLE CONSIGNMENTS (582) No similar requirement, however, this topic is
within DOT's area of responsibility.
Para 582 - Undeliverable Consignments
Specifies that when a consignment is
undeliverable, the consignment shall be placed
in a safe location and the appropriate competent
authority shall be informed as soon as possible
and a request made for instruction on further
action.
71.77 (b) SECTION VI - REQUIREMENTS FOR
71.77 (b) (4) and 49 CFR 173.468 are essential
(4)
RADIOACTIVE MATERIALS AND FOR the same as TS-R-1.
PACKAGINGS AND PACKAGES
REQUIREMENTS FOR RADIOACTIVE
MATERIALS (601-605)
Requirements for LSA-III material (601)

602

71.4

LSA-III material shall be a solid of such a
nature that if the entire contents of a package
were subject to the test specified in para. 703
the activity in the water would not exceed 0.1
A2.
Requirements for special form radioactive
material (602-604)
Special form radioactive material shall have at
least one dimension not less than 5 mm.

71.4 and 49 CFR 173.403 contain this
requirement in their definition of "special form
radioactive material".

603

71.75

Sets requirements for special form radioactive 71.75 and 49 CFR 173.469 are similar to TS-R-1.
material when subjected to the tests specified in
paras. 704-711. Should meet the following
requirements below:
603 (a) 71.75 (a) It would not break or shatter under the impact, See also 49 CFR 173.469 (a) (2).
(2)
percussion and bending tests in paras. 705, 706,
707, and 709(a) as applicable;
6 0 3 71.75 (a) It would not melt or disperse in the heat test in
(b)
(3)
para. 708 or para 709(b) as applicable; and

See also 49 CFR 173.469 (a) (3).

603 (c) 71.75 (a) The activity in the water from the leaching tests
(4)
specified in paras. 710 and 711 would not
and (5) exceed 2 kBq; or alternatively for sealed
sources, the leakage rate for the volumetric
leakage assessment test specified in the
International Organizations for Standardization
document ISO 9978: Radiation Protection Sealed Radioactive Sources - Leakage Test
Methods" [8], would not exceed the applicable
acceptance threshold acceptable to the
competent authority.
604
71.4
States that when a sealed capsule constitutes
part of the special form radioactive material, the
capsule shall be so manufactured that it can be
opened only by destroying it.

See also 49 CFR 173.469 (a) (4).

605

605 (a)

6 0 5
(b)

605 (c)

606

71.4 and 49 CFR 173.403 contain this
requirement in their definition of "special form
radioactive material".

Requirements for low dispersible radioactive No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
material (605)
rulemaking.
States that low dispersible radioactive material
shall be such that the total amount of this
radioactive material in a package shall meet the
following requirements:
The radiation level at 3 m from the unshielded No similar requirement; this is a new requirement
radioactive material does not exceed 10 mSv/h; in TS-R-1 and is being considered in the Part 71
rulemaking.
If subjected to the tests specified in paras. 736 No similar requirement; this is a new requirement
and 737, the airborne release in gaseous and
in TS-R-1 and is being considered in the Part 71
particulate forms of up to 100 um aerodynamic rulemaking.
equivalent diameter would not exceed 100 A
(sub2). A separate specimen may be used for
each test; and
If subject to the test specified in para. 703 the No similar requirement; this is a new requirement
activity in the water would not exceed 100 A
in TS-R-1 and is being considered in the Part 71
(sub2). In the application of this test, the
rulemaking.
damaging effects of the tests specified in (b)
above shall be taken into accounts.
GENERAL REQUIREMENTS FOR ALL
No similar requirement in Part 71. 49 CFR
PACKAGINGS AND PACKAGES (606-616) 173.410 (a) contains this requirement.
Specifies that the package shall be so designed
in relation to its mass, volume and shape that it

607

608

609

610

611

612

613

614

615

can be easily and safely transported. In
addition, the package shall be so designed that it
can be properly secured in or on the conveyance
during transport.
71.45 (a) Specifies that the design shall be such that any
lifting attachment on the package willl not fall
when used in the intended manner and that, if
failure of the attachments should occur, the
ability of the package to meet other
requirements of these Regulations would not be
impaired. The design shall take account of
appropriate safety factors to cover snatch
lifting.
71.45
Specifies that the package shall be so designed
in relation to its mass, volume and shape that it
can be easily and safely transported. In
addition, the package shall be so designed that it
can be properly secured in or on the conveyance
during transport.
As far as practicable, the packaging shall be so
designed and finished that the external surfaces
are free from protruding features and can be
easily decontaminated.
As far as practicable, the outer layer of the
package shall be so designed as to prevent the
collection and the retention of water.

71.45 (a) and 49 CFR 173.410 (b) are similar to
TS-R-1. Part 71 and Title 49 impose a safety
factor of 3. 71.45 (b) has similar requirements for
tie-down devices and structural parts of a
package.

71.45 and 49 CFR 173.410 (b) are similar to TSR-1.

No similar requirement in Part 71. 49 CFR
173.410 (c) is essentially the same as TS-R-1.

No similar requirement in Part 71. 49 CFR
173.410 (d) is similar to TS-R-1.

States that any features added to the package at No similar requirement in Part 71. 49 CFR
the time of transport which are not part of the
173.410 (e) is similar to TS-R-1.
package shall not reduce its safety.
71.71 (c) States that the package shall be capable of
(5)
withstanding the effect of any acceleration,
vibration or vibration resonance which may
arise under routine conditions of transport
without any deterioration in the effectiveness of
the closing devices on the various receptacles or
in the integrity of the package as a whole. In
particular, nuts, bolts, and other securing
devices shall be so designed as to prevent them
from becoming lose or being released
unintentionally, even after repeated use.
71.43 (d) States that the materials of the packaging and
any components or structures shall be physically
and chemically compatible with each other and
with the radioactive contents. Account shall be
taken of their behavior under irradiation.
71.43 (e) All valves through which the radioactive
contents could otherwise escape shall be
protected against unauthorized operation.
States that the design of the package shall take
into account ambient temperatures and
pressures that are likely to be encountered in

71.71 (c) (5) and 49 CFR 173.410 (f) contain
similar requirements to TS-R-1.

71.43(d) and 49 CFR 173.410(g) are both similar
to TS-R-1.

71.43(e) also includes a requirement for an
enclosure. 49 CFR 173.410(h) is similar to TS-R1.
49 CFR 173.24 is similar, but neither Part 71 nor
Title 49 contain the "routine conditions of
transport" since this is a new term in TS-R-1.

616

617

618

619

620

621

routine conditions of transport.
For radioactive material having other dangerous
properties the package design shall take into
account those properties; see paras. 109 and
507.

No similar requirement in Part 71. 49 CFR
173.2a and 173.423 address limited quantity
radioactive materials which meet the definition of
another hazard class. These requirements are
more limited in scope than TS-R-1.
71.43(g), while not specific to air transport, is
71.43 (g) ADDITIONAL REQUIREMENTS FOR
PACKAGES TRANSPORTED BY AIR (617- consistent with 49 CFR 173.410(i) and TS-R-1.
619)
Sets requirements for packages transported by
air. For packages to be transported by air, the
temperature of the accessible surfaces shall not
exceed 50b°C at an ambient temperature of
38b°C with no account taken for insulation.
Packages to be transported by air shall be so
designed that, if they were exposed to ambient
temperatures ranging from -40b°C to + 55b°C,
the integrity of containment would not be
impaired.
Packages containing radioactive material
transported by air shall have a containment
system able to withstand without leakage a
reduction in ambient pressure to 5 kPa.
71.5 (a) REQUIREMENTS FOR EXCEPTED
PACKAGES (620)

Part 71 does not have a similar provision except
for plutonium transport by air (71.64 (b) ((1) (ii)).
49 CFR 174.410 (i) is essentially the same as TSR-1.
49 CFR 173.410(i) addresses liquid contents and
uses an internal pressure test which is roughly
equivalent for a rigid package (95 kPa).

Part 71 does not address excepted packages. 49
CFR has their requirements in various sections
which are roughly equivalent with TS-R-1.

States that an excepted package shall be
designed to meet the requirements specified in
paras. 606-616 and in addition, the requirements
of paras. 617-619 if carried by air.
71.5 (a) REQUIREMENTS FOR INDUSTRIAL
Part 71 does not address industrial packages. 49
PACKAGES (621-628)
CFR 173.411 has requirements which are similar
to TS-R-1.
Requirements for industrial package Type 1
(Type IP-1) (621)

Industrial package Type I (Type IP-1) shall be
designed to meet the requirements specified in
paras. 606-616 and 634, and, in addition, the
requirements of paras. 617-619 if carried by air.
622
71.5 (a) Requirements for Industrial package Type 2 Part 71 does not address industrial packages. 49
CFR 173.411 has requirements which are similar
(Type IP-2) (622)
to TS-R-1.
Sets requirements for industrial package Type 2
(Type IP-2) as specified in para. 621 and, in
addition, if it were subject to the tests specified
in paras. 722 and 723, it would prevent:
622 (a) 71.5 (a) loss of dispersal of the radioactive contents
Part 71 does not address industrial packages. 49
CFR 173.411 has requirements which are similar
to TS-R-1.

6 2 2 71.5 (a) loss of shielding integrity which would result in Part 71 does not address industrial packages. 49
(b)
more than a 20% increase in the radiation level CFR 173.411 has requirements which are similar
at any external surface of the package.
to TS-R-1 (20% increase in TS-R-1, "no
significant increase in Title 49).
623
71.5 (a) Requirements for industrial packages Type 3 Part 71 does not address industrial packages. 47
CFR 173.411 has requirements which are similar
(Type IP-3) (623)
to TS-R-1.
Sets requirements for industrial package Type 3
(Type IP-3) as specified in para. 621 and, in
addition, the requirements specified in paras.
634-647.
624
No similar provision, however, this topic is within
Alternative Requirements for Industrial
DOT's area of responsibility.
Packages Types 2 and 3 (Type IP-2) and
Type IP-3) (624-628)

624 (a)
6 2 4
(b)

States that packages may be used as Industrial
package Type 2 (Type IP-2) provided that:
They satisfy the requirements for Type IP-I
specified in para. 621;

They are designed to conform to the standards
prescribed in the chapter on General
Recommendations on Packing of the United
Nations Recommendations on the Transport of
Dangerous Goods [7], or other requirements at
least equivalent to those standards; and
624 (c)
When subject to the tests required for UN
Packing Group I or II, they would prevent: loss
or dispersal of the radioactive contents; and loss
of shielding integrity which would result in
more than a 20% increase in the radiation level
at any external surface of the package.
625
71.5 (a) States that tank containers may also be used as
Industrial package Types 2 or 3 (Type IP-2) or
(Type IP-3), as long as certain provisions are
met.
625 (a) 71.5 (a) They satisfy the requirements for Type IP-I
specified in para. 621;

No similar requirement, however, this topic is
within DOT's area of responsibility.
No similar requirement, however, this topic is
within DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

Part 71 does not address industrial packages. 49
CFR 173.411 has requirements which are more
restrictive than TS-R-1.

Part 71 does not address industrial packages. 49
CFR 173.411 has requirements which are more
restrictive than TS-R-1, specifying that only
IMO101 or 102 portable tanks can be used which
meet the requirements of IP-2 or IP-3.
6 2 5 71.5 (a) They are designed to conform to the standards Part 71 does not address industrial packages. 49
(b)
prescribed in the chapter on Recommendations CFR 173.411 is similar, but limited to IMO 101
on Multimodal Tank Transport of the UN
or 102 portable tanks.
Recommendations on the Transport of
Dangerous Goods [7], or other requirements at
least equivalent to those standards, and are
capable of withstanding a test pressure of 265
kPa; and
625 (c) 71.5 (a) They are designed so that any additional
Part 71 does not address industrial packages. 49
shielding which is provided shall be capable of CFR 173.411 is similar, but limited to IMO 101
withstanding the static and dynamic stresses
or 102 portable tanks.
resulting from handling and routine conditions

of transport and of preventing a loss of
shielding integrity which would result in more
than a 20% increase in the radiation level at any
external surface of the tank containers.
626
Tanks, other than tank containers, may also be
used as Industrial package Types 2 or 3 (Type
IP-2) or (Type IP-3) for transporting LSA-I and
LSA-II liquids and gases as prescribed in Table
IV, provided that they conform to standards at
least equivalent to those prescribed in para. 625.
627
71.5 (a) Sets provision by which freight containers may
also be used as industrial package Types 2 or 3.
Provisions are:
627 (a)
that the radioactive contents are restricted to
solid materials;

No similar provision, however, this topic is within
DOT's area of responsibility.

Part 71 does not address industrial packages. 49
CFR 173.411 has requirements which are more
restrictive than TS-R-1.
No similar requirement, however, this topic is
within DOT's area of responsibility.

6 2 7 71.5 (a) that they satisfy the requirements for Type IP-I Part 71 does not address industrial packages. 49
(b)
specified in para. 621; and
CFR 173.411 has requirements which are more
restrictive than TS-R-1, requiring that the freight
container meet the requirements for IP-2 or IP-3.
627 (c) 71.5 (a) that they are designed to conform to the
standards prescribed in the International
Organization for Standardization document ISO
1496/1: "Series 1 Freight Containers Specifications and Testing - Part 1: General
Cargo Containers" [9] excluding dimensions
and ratings. They shall be designed such that if
subjected to the tests prescribed in that
document and the accelerations occurring
during routing conditions of transport they
would prevent: loss or dispersal of the
radioactive contents and loss of shielding
integrity which would result in more than a 20%
increase in the radiation level at any external
surface of the freight containers
628
Provisions by which metal intermediate bulk
containers may be used as Industrial package
Type 2 or 3 (Type IP-2) or (Type IP-3).
Provisions are:
628 (a)
that they satisfy the requirements for Type IP-I
specified in para. 621; and
6 2 8
(b)

Part 71 does not address industrial packages. 49
CFR 173.411 has requirements that are similar.

No similar provision, however, this topic is within
DOT's area of responsibility.

No similar requirement, however, this topic is
within DOT's area of responsibility.

that they are designed to conform to the
No similar requirement, however, this topic is
standards, prescribed in the chapter on
within DOT's area of responsibility.
Recommendation on Intermediate Bulk
Containers (IBC's) of the United Nations
Recommendations on the transport of
Dangerous Goods [7], for Packing Group I or
II, and if they were subjected to the tests
prescribed in that document, but with the drop
test conducted in the most damaging
orientation, they would prevent: loss or
dispersal of the radioactive contents and loss of

629

630

630 (a)

6 3 0
(b)
630 (c)

631

632

632 (a)

6 3 2
(b)

632 (c)

633

shielding integrity which would result in more
than a 20% increase in the radiation level at any
external surface of the intermediate bulk
container.
71.5 (a) REQUIREMENTS FOR PACKAGES
Part 71 does not address UF6 directly, although it
CONTAINING URANIUM
addresses fissile package design standards which
HEXAFLUORIDE (629-632)
are applicable to fissile UF6. 49 CFR 173.420
contains specific requirements for UF6.
Sets requirements for packages containing
uranium hexafluoride (UF6). Uranium
hexafluoride shall be packaged and transported
in accordance with the provision ISO 7195
[10], and the requirements of paras. 630-631.
The package shall also meet the requirements
prescribed elsewhere in these Regulation which
pertain to the radioactive and fissile properties
of the material.
States that each package designed to contain 0.1 Part 71 does not address UF6 directly, although it
kg or more of UF6 shall be designed so that it addresses fissile package design standards which
would meet the following requirements.
are applicable to fissile UF6. 49 CFR 173.420
contains specific requirements for UF6. Part 71
does not address UF6 directly.
71.5 (a) Withstand without leakage and without
Part 71 does not address UF6 directly. 49 CFR
unacceptable stress, as specified in ISO 7195
173.420 requires compliance with ANSI N14.1
[10], the structural test as specified in para. 718 which is similar.
[an internal pressure test];
Withstand without loss or dispersal of the
No similar requirement, however, this topic is
uranium hexafluoride the test specified in para. within DOT's area of responsibility.
722 [the Type A drop test]; and
Withstand without rupture of the containment No similar requirement, however, this topic is
system the test specified in para. 728 [the Type within DOT's area of responsibility.
B fire test].
Packages designed to contain 0.1 kg or more of No similar requirement, however, this topic is
UF6 shall not be provided with pressure relief within DOT's area of responsibility.
devices.
Subject to the approval of the competent
No similar requirement.
authority, packages designed to contain 0.1 kg
or move of UF6 may be transported if:
the packages are designed to requirements other No similar requirement.
than those given in ISO 7195 [10] and paras.
630-631 but, notwithstanding, the requirements
of paras. 630-631 are met as far as practicable;
the packages are designed to withstand without No similar requirement.
leakage and without unacceptable stress a test
pressure less and 2.8 MPa as specified in para.
718; or
for packages designed to contain 9000 kg or
No similar requirement.
more of uranium hexafluoride, the packages do
not meet the requirement of para. 630(c).
71.5 (a) REQUIREMENTS FOR TYPE A PACKAGES Part 71 does not address non-fissile and fissile
(633-649)
excepted Type A packages directly but does
address fissile package designs which may be

634

Type A packages shall be designed to meet the Type A. 49 CFR 173.412 is similar to TS-R-1.
requirements specified in paras. 606-616 and, in
addition, the requirements of paras. 617-619 if
carried by air, and of paras. 634-649.
71.43 (a) The smallest overall external dimension of the 71.43(a) and 49 CFR 173.412 (b) are essentially
package shall not be less than 10 cm.
the same as TS-R-1.

635

71.43 (b) The outside of the package shall incorporate a
feature such as a seal, which is not readily
breakable and which, while intact, will be
evident that it has not been opened.

636

71.45 (b)
(3)

637

71.5 (a),
71.71 (b)

638

71.31 (c)

639

71.43 (c)

640

641

71.43 (c)

642

71.43 (d)

643

71.71 (c)
(3)

644

71.43 (e)

71.43(b) and 49 CFR 173.412 (a) are essentially
the same as TS-R-1, however, 49 CFR 173.412
(a) allows sealing of the cargo compartment of a
closed transport vehicle in lieu of individual
package seals.
Any tie-down attachments on the package shall 71.45 (b) (3) and 49 CFR 173.412 (i) are
be so designed that, under normal and accident essentially the same as TS-R-1.
conditions of transport, the forces in those
attachments shall not impair the ability of the
package to meet the requirements of these
Regulations.
71.71 (b) contains requirements for "initial
The design of the package shall take into
conditions" as part of the normal conditions of
account temperatures ranging from -40b°C to
+70b°C for the components of the packaging. transport, and these are similar, but differ
Attention shall be given to freezing
numerically from TS-R-1. 49 CFR 173.412 (c) is
temperatures for liquids and to the potential
similar to TS-R-1.
degradation of packaging materials within the
given temperature range.
The design and manufacturing techniques shall National or international standards may be used
be in accordance with national or international but are not required by 71.31 (c). Compliance
standards, or other requirements, acceptable to with the requirements in Part 71 and Title 49 have
the competent authority.
been deemed acceptable to the competent
authority (by implication).
The design shall include a containment system 71.43 (c) and 49 CFR 173.412 (d) are essentially
securely closed by a positive fastening device the same as TS-R-1.
which cannot be opened unintentionally or by a
pressure which may arise within the package.
Special form radioactive material may be
No similar provision in Part 71. 49 CFR
considered as a component of the containment 173.412(d) is essentially the same as TS-R-1.
system.
If the containment system forms a separate unit 71.43 (c) is similar to TS-R-1. 49 CFR
of the package, it shall be capable of being
173.412(d) is essentially the same as TS-R-1.
securely closed by a positive fastening device
which is independent of any other part of the
packaging.
The design of any component of the
71.43 (d) and 49 CFR 173.412 (e) are similar to
containment system shall take into account,
TS-R-1.
where applicable, the radiolytic decomposition
of liquids and other vulnerable materials and the
generation of gas by chemical reaction and
radiolysis.
The containment system shall retain its
71.71 (c) (3) and 49 CFR 173.412( f) are more
radioactive contents under a reduction of
restrictive (reduced pressure to 25 kPa).
ambient pressure to 60 kPa.
All valves, other than pressure relief valves,
71.43 (e) and 49 CFR 173.412 (g) are essentially
shall be provided with an enclosure to retain
the same as TS-R-1.

645

646

any leakage from the valve.
71.5 (a) A radiation shield which encloses a component 49 CFR 173.412 (h) is similar to TS-R-1.
of the package specified as a part of the
containment system shall be so designed as to
prevent the unintentional release of that
component from the shield. Where the
radiation shield and such component within it
form a separate unit, the radiation shield shall
be capable or being securely closed by a
positive fastening device which is independent
of any other packaging structure.
71.43 (f) A package shall be so designed that if it were
71.43 (f) and 49 CFR 173.412 (j) are essentially
subjected to the tests specified in paras. 719the same as TS-R-1.
724 [Type A package tests], it would prevent:

646 (a) 71.43 (f) Loss or dispersal of the radioactive content; and 71.43(f) and 49 CFR 173.412(j) are identical to
TS-R-1.
6 4 6 71.43 (f) Loss of shielding integrity which would result Both 71.43(f) and 49 CFR 173.412(j) limit
(b)
in more than a 20% increase in the radiation
radiation level increases to "no significant
level at any external surface of the package.
increase".
647
71.5 (a) The design of a package intended for liquid
49 CFR 173.412 (k) is essentially the same as TSradioactive material shall make provision for
R-1.
ullage to accommodate variations in the
temperature of the contents, dynamic effects
and filling dynamics.
648
71.5 (a) Sets additional requirements for Type A
49 CFR 173.412 (k) is essentially the same as TSpackages designed to contain liquids.
R-1.
648 (a) 71.5 (a) Be adequate to meet the conditions specified in
para. 646 if the package is subjected to the tests
specified in para. 725; and
6 4 8 71.5 (a) Either be provided with sufficient absorbent
(b)
material to absorb twice the volume of the
liquid contents. Such absorbent material must
be suitably positioned so as to contact the liquid
in the event of leakage; or be provided with a
containment system composed of primary inner
and secondary outer containment components
designed to ensure retention of the liquid
contents, within the secondary outer
containment components, even if the primary
inner components leak.
649
71.5 (a) A package designed for gases shall prevent loss
or dispersal of the radioactive contents if the
package were subjected to the tests specified in
para. 725. A Type A package designed for
tritium gas or for noble gases shall be excepted
from this requirement.
650
71.51
REQUIREMENTS FOR TYPE B (U)
PACKAGES (650-664)
Type B(U) packages shall be designed to meet
the requirements specified in paras. 606-616,

49 CFR 173.412 (k) is essentially the same as TSR-1.
49 CFR 173.412 (k) is essentially the same as TSR-1.

49 CFR 173.412 (k) is essentially the same as TSR-1.

49 CFR 173.413 refers to 10 CFR Part 71 for
these requirements (which is similar to TS-R-1).

the requirements of paras. 617-619 if carried by
air, and of paras. 634-647, except as specified
in para. 646(a), and in addition, the
requirements specified in paras. 651-664.
651
71.71 (c) A package shall be so designed that, under the
ambient conditions specified in paras. 653 and
654, heat generated within the package by the
radioactive contents shall not, under normal
conditions of transport, as demonstrated by the
tests in paras. 719-724, adversely affect the
package in such a way that it would fail to meet
the applicable requirements for containment and
shielding if left unattended for period of one
week. Particular attention shall be paid to the
effects of heat, which may:
651 (a) 71.43 (d) Alter the arrangement, the geometrical form or
the physical state of the radioactive contents or,
if the radioactive material is enclosed in a can or
receptacle (for example, clad fuel elements),
cause the can, receptacle or radioactive material
to deform or melt; or
6 5 1 71.43 (d) Lessen the efficiency of the packaging through
(b)
differential thermal expansion or cracking or
melting of the radiation shielding material; or

71.71 (c) requires identical ambient heat
conditions as TS-R-1 for the normal conditions of
transport.

71.43 (d) establishes a broad requirement which
is similar in application to the TS-R-1
requirement.

71.43 (d) establishes a broad requirement which
is similar in application to the TS-R-1
requirement.

651 (c) 71.43 (d) In combination with moisture, accelerate
corrosion.

71.43 (d) establishes a broad requirement which
is similar in application to the TS-R-1
requirement.

652

Similar to TS-R-1 with 85 degree limit on
exclusive use shipments, but Part 71 does not tie
71.71(c) to a maximum allowable surface
temperature.
71.71 (c) uses the same ambient temperature as
TS-R-1.

653

654

655

71.43 (g) A package shall be so designed that the
temperature of the accessible surfaces of a
package shall not exceed 50b°C, unless the
package is transported under exclusive use.
71.71 (c) The ambient temperature shall be assumed to be
38b°C.

71.71 (c) The solar insulation conditions shall be assumed Essentially the same as TS-R-1.
to be as specified in Table XI.

71.73 (a) Requires that for a package which includes
71.73 (c) thermal protection in order to satisfy the 30
(4)
minute thermal test, the protection on the
exterior of the package shall not be rendered
ineffective by ripping, cutting, skidding,
abrasion, or rough handling.
656
71.51
Sets requirements indicating that a package
shall be so designed that if it were subjected to
certain tests (a and b below) it could meet given
requirements.
656 (a) 71.51
The tests specified in paras. 719-724, it would
restrict the loss of radioactive contents to not
more than 10(super)––6 A(sub)2 per hour; and
6 5 6 71.51
The tests specified in paras. 726, 727 (b), 728
(b)
and 729 and the tests in paras:

Part 71 requires essentially the same test
sequencing prior to thermal testing, but does not
include consideration of "ripping, cutting," etc.

Similar to TS-R-1.

Similar to TS-R-1, same release limit.

Similar to TS-R-1, same acceptance criteria.
However, TS-R-1 specifies that only the crush

657

658

659

660

661

662

663

(i) 727(c), when the package has a mass not
greater than 500 kg, an overall density not
greater than 1000 kg/m³³ based on the external
dimensions, and the radioactive contents greater
than 1000 A(sub)2 for not as special form
radioactive material, or (ii) 727(a) for all other
packages, it would:
(i) retain sufficient shielding to ensure that the
radiation level at 1 m from the surface of the
package would not exceed 10 mSv/h with the
maximum radioactive contents and (ii) restrict
the accumulated loss of radioactive contents in a
period of one week to not more than 20 A(sub)2
for krypton-85 and not more than A(sub)2 for
all other radionuclides.
71.61
A package for radioactive contents with activity
greater than 10(super)5 A(sub)2 shall be so
designed that if it were subject to the enhanced
water immersion test specified in para. 730,
there would be no rupture of the containment
system.
71.51 (c) Compliance with the permitted activity release
limits shall depend neither upon filters nor upon
a mechanical cooling system.
71.4
A package shall not include a pressure relief
system from the containment system which
would allow the release of radioactive material
to the environment under the conditions of the
tests specified in paras. 719-724 and 726-729.
71.51
A package shall be so designed that if were at
the maximum normal operating pressure and it
were subjected to the tests specified in para
719-724 and 726-729 the level of strain in the
containment system would not adversely affect
the package.
71.4
A package shall not have a maximum normal
operating pressure in excess of a gauge pressure
of 700 kPa.
71.43 (g) The maximum temperature of any surface
readily accessible during transport of a package
shall not exceed 85ººC in the absence of
insolation under the ambient conditions
specified in para. 653 (except as required in
para. 617 for a package transported by air). The
package shall be carried under exclusive use if
this maximum temperature exceeds 50ººC.
Account may be taken of barriers or screens
intended to give protection to persons without
the need for the barriers or screens being
subject to any test.
A package containing low dispersible
radioactive material shall be so designed that
any features added to the low dispersible

test need be performed on those packages subject
to it. Part 71 requires that the free drop test and
crush tests be performed on such packages.

71.61 applies to only irradiated nuclear fuel
exceeding 10(super)6 curies, TS-R-1 applies to all
radionuclides exceeding10(super)5 A(sub)2.
71.61 requires "without collapse, buckling, or
inleakage of water" while TS-R-1 requires "no
rupture of the containment system".
Equivalent with TS-R-1.

Essentially the same as TS-R-1.

71.51 (a) (1) requires "no substantial reduction in
the effectiveness of the packaging following the
normal conditions of transport and 71.51 (a) (2) is
similarly applied (in practice) following the
hypothetical accident conditons.
Essentially the same as TS-R-1.

Similar to TS-R-1.

No similar requirement (LDM is introduced by
TS-R-1).

664

665

666

667

668

669

radioactive material that are not part of it, or any
internal components of the packaging shall not
adversely affect the performance of the low
dispersible radioactive material.
7 1 . 7 1 A package shall be designed for an ambient
Essentially the same as TS-R-1.
(c)
temperature range from ––40ººC to +38ººC.
7 1 . 4 , REQUIREMENTS FOR TYPE B(M)
71.41.(c) PACKAGES (665-666)

Type B(M) is defined in 71.4 in a more limited
way than in TS-R-1. The provisions of 71.41(c)
are similar to para. 665 in that it allows other
Type B(M) packages shall meet the
conditions to be used in the design and analysis of
requirements for Type B(U) packages specified a package, provided that approval is obtained.
in para. 650, except that for packages to be
transported solely within a specified country or
solely between specified countries, conditions
other than those given in paras. 637, 653, 654
and 657-664 above may be assumed with the
approval of the competent authorities of these
countries. Notwithstanding, the requirements
for Type B(U) packages specified in paras. 657664 shall be met as far as practicable.
Intermittent venting of Type B(M) packages
No similar provision.
may be permitted during transport, provided that
the operational controls for venting are
acceptable to the relevant competent authorities.
REQUIREMENTS FOR TYPE C PACKAGES No similar requirement; this is a new requirement
(667-670)
in TS-R-1 and is being considered in the Part 71
rulemaking.
Type C packages shall be designed to meet the
requirements specified in para 606-619 and
others paras.
No similar requirement; this is a new requirement
A package shall be capable of meeting the
assessment criteria prescribed for tests in paras. in TS-R-1 and is being considered in the Part 71
656(b) and 660 after burial in an environment rulemaking.
defined by a thermal conductivity of 0.33
W/(m·K) and a temperature of 38ººC in the
steady state. Initial conditions for the
assessment shall assume that any thermal
insulation of the package remains intact, the
package is at the maximum normal operating
pressure and the ambient temperature is 38ººC.
A package shall be so designed that, if it were at No similar requirement; this is a new requirement
the maximum normal operating pressure and
in TS-R-1 and is being considered in the Part 71
subjected to:
rulemaking.
If subjected to (a) and (b) below where mixtures
of different radionuclides are present the
provisions of paras. 404-406 shall apply except
that for krypton-85 an effective A(sub2)(i)
value equal to 10 A(sub)2 may be used. For
case (a), the assessment shall take into account
the external contamination limits of para. 508.

669 (a)

the tests specified in paras. 719-724, it would
restrict the loss of radioactive contents to not
more than 10 (sup––6) A(sub2) per hours; and

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

6 6 9
(b)

the test sequences in para. 734, it would meet
the following requirements: retain sufficient
shielding to ensure that the radiation level at 1
m from the surface of the package would not
exceed 10 mSv/h with the maximum radioactive
contents which the package is designed to
contain; and restrict the accumulated loss of
radioactive contents in a period of 1 week to not
more than 10 A(sub2) for krypton-85 and not
more than A(sub2) for all other radionuclides.
A package shall be so designed that there will
be no rupture of the containment system
following performance of the enhanced water
immersion test specified in para. 730.
REQUIREMENTS FOR PACKAGES
CONTAINING FISSILE MATERIAL (671682)

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

670

671

71.55

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.
Similar to TS-R-1.

Fissile material shall be transported so as to:
671 (a) 71.55

6 7 1 71.55
(b)

672

71.53

maintain subcriticality during normal and
accident conditions of transport; in particular,
the following contingencies shall be considered:
water leaking into or out of packages; the loss
of efficiency of built-in neutron absorbers or
moderators; rearrangement of the contents
either within the package or as a result of loss
from the package; reduction of spaces within or
between packages; packages becoming
immersed in water or buried in snow; and
temperature changes; and
meet the requirements: of para. 634 for fissile
material contained in packages; prescribed
elsewhere in these Regulations which pertain to
the radioactive properties of the material; and
specified in paras. 673-682, unless excepted by
para. 672.
Exceptions from the requirements for
packages containing fissile material (672)

Similar to TS-R-1.

Similar to TS-R-1.

The provisions of 71.53 are similar to TS-R-1.
The fissile exceptions in 49 CFR 173.453 are
different than both of those.

Fissile material meeting of the of the provision
of this para is excepted from the requirement to
be transported in packages that comply with
paras. 673-682 as well as the other requirements
of these Regulations that apply to fissile
material. Only one type of exception is allowed
per consignment.
672 (a) 71.53 (a) A mass limit per consignment such that:
Essentially the same as TS-R-1.
Refer to equation and Table XII - Consignment

Mass Limits for Exception from the
Requirements for Packages Containing Fissile
Material.
6 7 2 71.53 (b) Uranium enriched in uranium-235 to a
Similar to TS-R-1.
(b)
maximum of 1% by mass, and with a total
plutonium and uranium-233 content not
exceeding 1% of the mass of uranium-235,
provided that the fissile material is distributed
essentially homogeneously through the material.
In addition, if uranium-235 is present in
metallic, oxide, or carbide forms, it shall form a
lattice arrangement.
672 (c) 71.53 (c) Liquid solutions of uranyl nitrate enriched in
Similar to TS-R-1.
uranium-235 to a maximum of 2% by mass,
with a total plutonium and uranium-233 content
not exceeding 0.002% of the mass of uranium,
and with a minimum nitrogen to uranium atomic
ration (N/U) of 2.
6 7 2 71.53 (d) Packages containing, individually, a total
Similar to TS-R-1.
(d)
plutonium mass not more than 1 kg, of which
not more than 20% by mass may consist of
plutonium-239, plutonium-241 or any
combination of those radionuclides.
673

674

675

676

677

71.83

Content specification for assessments of
packages containing fissile material (673674)

Contains requirements for fissile material for
which the chemical or physical form, isotopic
composition, mass or concentration, moderation
ratio or density, or geographic configuration is
not known.
71.83
For irradiated nuclear fuel the assessment of
paras. 677-682 shall be based on an isotopic
composition demonstrated to provide (a) the
maximum neutron multiplication during the
irradiation history, or (b) a conservative
estimate of the neutron multiplication for the
package assessments. After irradiation but prior
to shipment, a measurement shall be performed
to confirm the conservatism of the isotopic
composition.
71.55 (d) Geometry and temperature requirements
(4)
(675-676)

Similar to TS-R-1.

71.83 requires that for unknown properties of
fissile material, credible values shall be used that
cause maximum neutron mutliplication. There are
no provisions similar to 674 (b) nor a requirement
for measurement prior to shipment.

Essentially the same as TS-R-1.

The packaging, after being subject to the tests
specified in paras. 719-724, must prevent the
entry of a 10 cm cube.
71.71 (c) A package for fissile material shall be designed Part 71 applies this requirement to all packages.
for an ambient temp. range of -40 degrees C to
+38 degrees.
71.55 (b) Assessment of an individual package in
Similar to TS-R-1.
and (c) isolation (677-680)

677 (a) 71.55 (c)

6 7 7 71.55 (c)
(b)

678

71.55 (e)

679

71.55

680

681

71.59 (a)

For a package in isolation, it shall be assumed
that water can leak into or out of all void spaces
of the package, including those within the
containment system. However, if the design
incorporates, special features to prevent such
leakage of water into or out of certain void
spaces, even as a result of error, absence of
leakage may be assumed in respect of those
void spaces. Special features shall include the
following:.
Multiple high standard water barriers, each of
which would remain watertight if the package
were subject to the tests prescribed in para.
682(b), a high degree of quality control in the
manufacture, maintenance and repair of
packagings and tests to demonstrate the closure
of each package before each shipment; of
For packages containing UF6 only: packages
where there is no physical contact between the
valve and any other component of the packaging
other that at its original point of attachment and
where, in addition the valves remain leaktight;
and a high degree of quality control in the
manufacture, maintenance, and repair of
packagings coupled with tests to demonstrate
closure of each package before each shipment.
It shall be assumed that the confinement system
shall be closely reflected by at least 20 cm of
water or such greater reflection as may
additionally be provided by the surrounding
material of the packaging. However, when it
can be demonstrated that the confinement
system remains within the packaging following
the tests prescribed in para. 682(b), close
reflection of the package by at least 20 cm of
water may be assumed in para 679(c).
The package shall be subcritical under the
conditions of paras. 677 and 678 with the
package conditions that result in the maximum
neutron multiplication consistent with: (a)
routine conditions of transport (incident free);
(b) the tests specified in para. 681(b); (c), the
test specified in para. 682(b)
For packages to be transported by air: (1) the
package shall be subcritical under conditions
consistent with the tests prescribed in para. 734
assuming reflection by at least 20 cm of water
but no water inleakage; and (b) allowance shall
not be made for special features of para. 677
unless, following the tests specified in para. 734
and, subsequently, para. 733, leakage of water
into or out of the void spaces is prevented.
Assessment of package arrays under normal

Similar to TS-R-1.

Part 71 does not contain specific requirements for
UF6, but 71.55(c) has been applied with respect
to moderator exclusion.

71.55(e) has a similar requirement requiring full
reflection on all sides, but applies it under the
hypothetical accident condition tests (damaged
condition). TS-R-1 applies this to both normal
and accident conditions.

Part 71 has requirements for both the normal and
hypothetical accident conditions of transport
which are similar to TS-R-1.

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

Similar to TS-R-1.

conditions of transport (681)

681 (a) 71.59

6 8 1 71.59
(b)

682

71.59 (a) Assessment of package arrays under
accident conditions of transport

682 (a) 7 1 . 5 5
(e),
71.59 (a)
6 8 271.55
(b)
(e),
71.59
( a ) ,
71.73

682 (c) 71.59 (a)
(2)

701

A number ““N”” shall be derived, such that five
time ““N”” shall be subcritical for the
arrangement and package conditions that
provide the maximum neutron multiplication
consistent with the following:
There shall not be anything between the
packages, and the package arrangement shall be
reflected on all sides by at least 20 cm of water,
and
The state of the packages shall be their assessed
or demonstrated condition if they had been
subjected to the test specified in paras. 719-724.

71.41 (a)

A number "N" shall be derived, such that two
times "N" shall be subcritical for the
arrangement and package conditions that
provide the maximum neutron multiplication
consistent with the following:
Hydrogenous moderation between packages,
and the package arrangement reflected on all
sides by at least 20 cm of water; and
The tests specified in paras. 719-724 followed
by whichever of the following if the more
limiting: the tests specified in para. 727(b) and,
either para. 727(c) for packages having a mass
not greater than 500 kg and an overall density
not greater than 1000 kg/m³³ based on the
external dimensions, or para. 727(a) for all
other packages; followed by the test specified in
para. 728 and completed by the tests specified
in paras. 731-733; or the test specified in para.
729; and
Where any part of the fissile material escapes
from the containment system following the tests
specified in para. 682(b), it shall be assumed
that fissile material escapes from each package
in the array and all of the fissile material shall
be arranged in the configuration and moderation
that results in the maximum neutron
multiplication with close reflection by at least
20 cm of water.
SECTION VII - TEST PROCEDURES
DEMONSTRATION OF COMPLIANCE
(701-702)
Demonstration of compliance with the
performance standards required in Section VI

71.59 is similar to TS-R-1 except for the words
requiring "full reflection" on all sides.

Similar by inference. Since the normal condition
tests must not result in a reduction of the
performance of the package.
Similar to TS-R-1.

Similar to TS-R-1.

Similar to TS-R-1.

71.59(a)(2) is similar in that damaged packages
must be assessed with optimum interspersed
hydrogenous moderation.

71.41(a) and 49 CFR 173.461 both address this
topic.

shall be accomplished by any of the methods
listed below of a combination thereof.
701 (a) 71.41 (a) Performance of tests with specimens
representing LSA-III material, or special form
radioactive material, or low dispersible
radioactive material, or with prototypes or
samples of the packagings, where the contents
of the specimen or the packaging for the tests
shall stimulate as closely as practicable the
expected range of radioactive contents and the
specimen or packaging to be tested shall be
prepared as presented for transport
7 0 1 71.41 (a) Reference to previous satisfactory
(b)
demonstrations of a sufficiently similar nature.

701 (c) 71.41 (a)

7 0 1 71.41 (a)
(d)

702

71.41 (a)

703

71.77

704

71.75 (a)

71.41(a) is a similar requirement to TS-R-1, but
more limited in scope (does not cover LSA III or
low dispersible material). 49 CFR 173.461(a)(1)
is a similar requirements to TS-R-1.

71.41(a) allows "another method of
demonstration acceptable to the Commission",
which is a similar requirement to TS-R-1. 49
CFR 173.461(a)(2) is essentially the same as TSR-1.
Performance of tests with models of appropriate 71.41(a) is a similar requirement to TS-R-1 and
scale incorporate those features which are
49 CFR 173.461(a)(3) is essentially the same as
significant with respect to the item under
TS-R-1.
investigation when engineering experience has
shown results of such tests to be suitable for
design purposes. When a scale model is used,
the need for adjusting certain test parameters,
such as penetrator diameter or compressive
load, shall be taken into account.
Calculation, or reasoned argument, when the
71.41(a) is similar to TS-R-1 (since calculations
calculation procedures and parameters are
are routinely used to demonstrate compliance)
generally agreed to be reliable or conservative. and 49 CFR 173.461(a)(4) is essentially the same
as TS-R-1.
Appropriate methods of assessment shall be
71.41(a) and 49 CFR 173.461(a) are consistent
used to ensure that the requirements of this
with TS-R-1 in that an assessment must be
sections have been fulfilled in compliance with performed to demonstrate compliance.
the performance and acceptance standards
prescribed in Section VI.
TEST FOR LSA-III MATERIAL (703)
71.77 and 49 CFR 173.468 are essentially the
same as TS-R-1.
A solid material sample representing the entire
contents of the package shall be immersed for 7
days in water at ambient temperature. The
volume of water to be used in the test shall be
sufficient to ensure that at the end of the 7 day
test period the free volume of he unabsorbed
and unreacted water remaining shall be at least
10% of the volume of the solid test sample
itself. The water shall have an initial pH of 6-8
and a maximum conductivity of 1 mS/m at
20ººC. The total activity of the free volume of
water shall be measured following the 7 day
immersion of the test sample.
TESTS FOR SPECIAL FORM
71.75(a) and 49 CFR 173.469 contain similar
RADIOACTIVE MATERIAL (704-711)
requirements to TS-R-1.

General (704)

705

706

707

708

Specimens that comprise or simulate special
form radioactive material shall be subjected to
the impact test, the percussion test, the bending
test, and the heat test specified in paras. 705709. A different specimen may be used for
each of the tests. Following each test, a
leaching assessment or volumetric leakage test
shall be performed on the specimen by a method
no less sensitive than the methods given in para.
710 for indispersible solid material or para. 711
for encapsulated material.
71.75 (b) Test methods (705-709)
71.75 (b) (1) is a similar requirement to TS-R-1
(1)
but also require that the specimen strike the target
Impact test: The specimen shall drop onto the "in the orientation expected to result in maximum
target from a height of 9 m. The target shall be damage." 49 CFR 173.469 (b) (1) is essentially
the same as TS-R-1.
as defined in para. 717.
71.75 (b) Percussion test: The specimen shall be placed
(2)
on a sheet of lead which is supported by a
smooth solid surface and struck by the flat face
of a mild steel bar so as to cause an impact
equivalent to that resulting from a free drop of
1.4 kg through 1 m. The lower part of the bar
shall be 25 mm in diameter with the edges
rounded off to a radium of (3.0 ±± 0.3) mm.
The lead, of hardness number 3.5 to 4.5 on the
Vickers scale and not more than 25 mm thick,
shall cover an area greater than that covered by
the specimen. A fresh surface of lead shall be
used for each impact. The bar shall strike the
specimen so as to cause maximum damage.
71.75 (b) Bending test: The test shall apply only to long,
(3)
slender sources with both a minimum length of
10 cm and a length to minimum width ratio of
not less than 10. The specimen shall be rigidly
clamped in a horizontal position so that one half
of its length protrudes from the face of the
clamp. The orientation of the specimen shall be
such that the specimen will suffer maximum
damage when its free end is struck by the flat
face of a steel bar. The bar shall strike the
specimen so as to cause an impact equivalent to
that resulting from a free vertical drop of 1.4 kg
through 1 m. The lower part of the bar shall be
25 mm in diameter with the edges rounded off
to a radius of (3.0 ±± 0.3)mm.
71.75 (b) Heat test: The specimen shall be heated in air
(4)
to a temperature of 800ººC and held at that
temperature for a period 10 minutes and shall
then be allowed to cool.

71.75 (b) (2) and 49 CFR 173.469 (b) (2) contain
similar requirements to TS-R-1. The only
difference is that the lead target in TS-R-1 must
be "not more than 25 mm thick" and in Part 71
and Title 49 the lead target must be "25 mm or
greater".

71.75 (b) (3) and 49 CFR 173.469(b) (3) are
essentially the same as TS-R-1.

71.75 and 49 CFR 173.469 (b) (4) are essentially
the same as TS-R-1.

709

71.75 (d) Specimens that comprise or simulate radioactive 71.75 (d) and 49 CFR 173.469 (d) contain similar
material enclosed in a sealed capsule may be
requirements to TS-R-1.
excepted from:

709 (a) 71.75 (d) The test prescribed in paras. 705 and 706
(1)
provided the mass of the special form
radioactive material is less than 200 g and they
are alternatively subjected to the Class 4 impact
test prescribed in the International Organization
for Standardization document ISO 2919:
"Sealed Radioactive Sources - Classification"
[11], and
7 0 9 71.75 (d) The test prescribed in para. 708 provided they
(b)
(2)
are alternatively subjected to the Class 6
temperatures test specified in ISO 2919:
"Sealed Radioactive Sources - Classification"
[11].
710
71.75 (c) Leaching and volumetric leakage assessment
methods (710-711)
For specimens which comprise or simulate
indispersible solid material, a leaching
assessment shall be performed as follows:
710 (a) 71.75 (c) The specimen shall be immersed for 7 days in
(1) (i)
water at ambient temperature. The volume of
water to be used in the test shall be sufficient to
ensure that at the end of the 7 day test period
the free volume of the unabsorbed and
unreacted water remaining shall be at least 10%
of the volume of the solid test sample itself.
The water shall have an initial pH of 6-8 and a
maximum conductivity of 1 mS/m at 20ººC.
7 1 0 71.75 (c) The water with specimen shall then be heated to
(b)
(1) (ii) a temperature of (50 ±± 5)b°C and maintained
at this temperature for 4 hours.

71.75 (d) (1) and 49 CFR 173.469 (d) (1) contain
similar requirements to TS-R-1, but do not
contain the limitation that the mass of the special
form must be less than 200 g.

71.75 (d) (2) and 49 CFR 173.469 (d) (2) are
essentially the same as TS-R-1.

71.75(c) and 49 CFR 173.469(c) contain similar
requirements to TS-R-1.

71.75(c)(1)(i) and 49 CFR 173.469(c)(1)(i)
contain similar requirements to TS-R-1. They do
not require that the volume of free water at the
end of the test be at least 10% of the volume of
the test sample.

71.75(c)(1)(ii) and 49 CFR 173.469(c)(1)(ii) are
essentially the same as TS-R-1.

710 (c) 71.75 (c) The activity of the water shall then be
(1) (iii) determined.

71.75(c)(1)(iii) and 49 CFR 173.469(c)(1)(iii) are
essentially the same as TS-R-1.

7 1 0 71.75 (c) The specimen shall then be kept for a least 7
(d)
(1) (iv) days in still air at not less than 30b°C and
relative humidity not less than 90%.

71.75(c)(1)(iv) and 49 CFR 173.469(c)(1)(iv) are
essentially the same as TS-R-1.

710 (e) 71.75 (c) The specimen shall then be immersed in water
(1) (v) of the same specification as in (a) above and the
water with the specimen heated to (50 ±±
5)b°C and maintained at this temperature for 4
hours.
710 (f) 71.75 (c) The activity of the water shall then be
(1) (vi) determined.

71.75(c)(1)(v) and 49 CFR 173.469(c)(1)(v) are
essentially the same as TS-R-1.

711

71.75(c)(2) and 49 CFR 173.469(c)(2) contain

71.75 (c) For specimens which comprise of simulate

71.75(c)(1)(vi) and 49 CFR 173.469(c)(1)(vi) are
essentially the same as TS-R-1, with the addition
of the acceptance criteria for the activity of the
water (which TS-R-1 places in a different para.)..

(2)

radioactive material enclosed in a sealed
capsule, either a leaching assessment or a
volumetric leakage assessment shall be
performed as follows:
711 (a) 71.75 (c) Identifies the steps of the leaching assessment.
(2)

7 1 1 71.75 (a) The alternative volumetric leakage assessment
(b)
(4)
shall comprise any of these tests prescribed in
the ISO 9978 [8], which are acceptable to the
competent authority.
712

TESTS FOR LOW DISPERSIBLE
RADIOACTIVE MATERIAL (712)

similar requirements to TS-R-1.

71.75(c)(2) and 49 CFR 173.469(c)(2) contain
similar requirements to TS-R-1. Part 71 and Title
49 do not contain the TS-R-1 requirement that the
7 day storage period be in air with relative
humidity of 90% or greater.
71.75(a)(4) and 49 CFR 173.469(a)(4)(i) contain
similar requirements to TS-R-1. The cited ISO
standards are different (the TS-R-1 citation is
more recent) and the acceptance criteria are
specified in different unit.
No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

A specimen that comprises or simulates low
dispersible radioactive material shall be
subjected to the enhanced thermal test specified
in para. 736 and the impact test specified in
para. 737. A different specimen may be used
for each of the tests. Following each test, the
specimen shall be subjected to the leach test
specified in para. 703. After each test it shall be
determined if the applicable requirements of
para. 605 have been met.
TESTS FOR PACKAGES (713-737)
No similar requirement in Part 71. 49 CFR
173.462 is essentially the same as TS-R-1.
Preparation of a specimen for testing (713715)

713

All specimens shall be inspected before testing
in order to identify and record faults or damage
including the following:
divergence from the design;
No similar requirement in Part 71. 49 CFR
173.462 is essentially the same as TS-R-1.

713 (a)

7 1 3
(b)

defects in manufacture;

No similar requirement in Part 71. 49 CFR
173.462 refers to "defects in construction".

713 (c)

corrosion or other deterioration; and

No similar requirement in Part 71. 49 CFR
173.462 is identical to TS-R-1.

7 1 3
distortion of features.
(d)
714
71.33 (a) The containment system of the package shall be
(4)
clearly specified.

No similar requirement in Part 71. 49 CFR
173.462 is identical to TS-R-1.
71.33(a)(4) and 49 CFR 173.462(c) are
essentially the same as TS-R-1.

715

71.33

The external features of the specimen shall be 71.33 is similar to TS-R-1 and 49 CFR
clearly identified so that reference may be made 173.462(d) is essentially the same as TS-R-1.
simply and clearly to any part of such specimen.

716

71.35

Testing the integrity of the containment

71.35 requires that an application for package

system and shielding and assessing critical
safety (716)

716 (a) 71.35

approval include demonstration that all applicable
requirements are met.

After each of the applicable tests specified in
paras. 718-737:
Faults and damage shall be identified and
recorded:

71.35 requires that an application for package
approval include demonstration that all applicable
requirements are met.
7 1 6 71.35
It shall be determined whether the integrity of 71.35 requires that an application for package
(b)
the containment system and shielding has been approval include demonstration that all applicable
retained to the extent required in Section VI for requirements are met.
the package under test; and
716 (c) 71.35
For packages containing fissile material, it shall 71.35 requires that an application for package
be determined whether the assumptions and
approval include demonstration that all applicable
conditions used in the assessments required by requirements are met.
paras. 671-682 for one or more packages are
valid.
717
71.73 (c) Target for drop tests (717)
71.73 (c) (1) is similar to TS-R-1 and 49 CFR
(1)
173.465 (c) (5) is essential the same as TS-R-1.
The target for the drop tests specified in paras.
705, 722, 725(a), 727, 735 and 737 shall be a
flat, horizontal surface of such a character that
any increase in its resistance to displacement or
deformation upon impact by the specimen
would not significantly increase the damage to
the specimen.
718
No similar requirements in Part 71. 49 CFR
Test for packagings designed to contain
173.420 requires compliance with ANSI N14.1
uranium hexafluoride (718)
which specifies internal test pressures for uranium
Provides requirements for testing and approval hexafluoride packages which are similar to TS-R1.
of packagings designed to contain UF6.

719

720

Specimens that comprise or simulate packagings
designed to contain 0.1 kg or more of UF6 shall
be tested hydraulically at an internal pressure of
at least 1.4 MPa but, when the test pressure is
less than 2.8 MPa, the design shall require
multilateral approval. For retesting packagings,
any other equivalent nondestructive testing may
be applied subject to multilateral approval.
71.71
Test for demonstrating ability to withstand 71.71 contains similar requirements to TS-R-1
and 49 CFR 173.465 is essentially the same as
normal condition of transport (719-724)
TS-R-1.
The tests are: the water spray test, the free drop
test, the stacking test, and the penetration test.
Specimens of the package shall be subjected to
the free drop test, the stacking test and the
penetration test, preceded in each case by the
water spray test. One specimen may be used for
all the tests, provided that the requirements of
para. 720 are fulfilled.
71.71 (c) The time interval between the conclusion of the 71.71 (c) (7) requires a period of time between
(7)
water spray test and the succeeding test shall be 1.5 and 2.5 hours between the water spray and

such that the water has soaked in to the
maximum extent, without appreciable drying of
the exterior of the specimen. In the absence of
any evidence to the contrary, this interval shall
be taken to be two hours if the water spray is
applied from four direction simultaneously. No
time interval shall elapse if the water spray is
applied from each of the four directions
consecutively.
Water spray test: The specimen shall be
subjected to a water spray test that simulates
exposure to rainfall of approximately 5 cm per
hour for at least one hour.
Free drop test: The specimen shall drop onto
the target so as to suffer maximum damage in
respect of the safety features to be used.
The height of drop measured from the lowest
point of the specimen to the upper surface of the
target shall be not less than the distance
specified in Table XIII - Free Drop Distance for
Testing Packages to Normal Conditions of
Transport.
For rectangular fiberboard or wood packages
not exceeding a mass of 50 kg, a separate
specimen shall be subjected to a free drop onto
each corner from a height of 0.3.
For cylindrical fiberboard packages not
exceeding a mass of 100 kg, a separate
specimen shall be subjected to a free drop onto
each of the quarters of each rim from a height of
0.3.

drop tests. 49 CFR 173.465 (b) is essentially the
same as TS-R-1.

7 2 3 71.71 (c) the equivalent of 13 kPa multiplied by the
(b)
(9)
vertically projected areas of the package. The
load shall be applied uniformly to two opposite
sides of the specimen, on of which shall be the
base on which the package would typically test.
724
Penetration test: The specimen shall be placed
on a rigid, flat, horizontal surface which will not
move significantly while the test is being carried
out.
724 (a) 71.71 (c) A bar of 3.2 cm in diameter with a
(10)
hemispherical end and a mass of 6 kg shall be
dropped and directed to fall, with its

71.71 (c) (9) and 49 CFR 173.465 (d) (1) (ii) and
(d) (2) are essentially the same as TS-R-1.

721

71.71 (c)
(6)

722

71.71 (c)
(7)

722 (a) 71.71 (c)
(7)

7 2 2 71.71 (c)
(b)
(8)

722 (c) 71.71 (c)
(8)

71.71 (c) (6) and 49 CFR 173.465 (b) are
essentially the same as TS-R-1.

71.71 (c) (7) and 49 CFR 173.465 (c) are
essentially the same as TS-R-1.
71.71 (c) (7) and 49 CFR 173.465 (c) are
essentially the same as TS-R-1, except that for
packages with a mass of exactly 15,000 kg, Part
71 and Title 49 require a drop of 0.6 m and TS-R1 requires a drop of 0.3 m.
71.71 (c) (8) and 49 CFR 173.465 (c) (3) are
essentially the same as TS-R-1.

71.71 (c) (8) extends the test requirement to
wooden cylindrical packages and fissile materials
packages. 49 CFR 173.465 (c) (3) is essentially
the same as TS-R-1, but 49 CFR 173.465 (c) (2)
imposes additional drop tests for fissile materials
packages.
723
71.71 (c) Stacking test: Unless the shape of the
71.71 (c) (9) is similar to TS-R-1 but limits the
(9)
packaging effectively prevents stacking, the
test to packages weighing 5,000 kg or less. 49
specimen shall be subjected, for a period 24 h, CFR 173.465 (d) is similar to TS-R-1. Neither
to a compressive load equal to the greater of the Part 71 nor Title 49 contains the TS-R-1
following:
provision excepting packages whose shape
effectively prevents stacking.
723 (a) 71.71 (c) the equivalent of 5 times the mass of the actual 71.71 (c) (9) and 49 CFR 173.465 (d) (1) (i) are
(9)
package;
essentially the same as TS-R-1.

No similar requirement in Part 71. 49 CFR
173.465 (e) is essentially the same as TS-R-1.

71.71 (c) (10) is similar to TS-R-1, but does not
contain the requirements relating to striking the
containment system nor concerning bar

longitudinal axis vertical, onto the center of the
weakest part of the specimen, so that, if it
penetrates sufficiently far, it will hit the
containment system. The bar shall not be
significantly deformed by the test performance.
7 2 4 71.71 (c) The height of drop of the bar measured from its
(b)
(10)
lower end to the intended point of impact on the
upper surface of the specimen shall be 1 m.

deformation. 49 CFR 173.465 (e) (1) is
essentially the same as TS-R-1.

725

Part 71 does not address liquids in Type A
packages. 49 CFR 173.466 is similar, but it
requires that both tests be taken into account.

Additional tests for type A packages
designed for liquids and gases (725)

A specimen or separate specimens shall be
subjected to each of the following tests unless it
can be demonstrated that one test is more severe
for the specimen in question than the other, in
which case one specimen shall be subjected to
the more severe test.
725 (a) 71.5 (a) Free drop test: The specimen shall drop onto
the target so as to suffer the maximum damage
in respect of containment. The height of the
drop measured from the lowest part of the
specimen to the upper surface of the target shall
be 9 m. The target shall be as defined in para.
717.
7 2 5 71.5 (a) Penetration test: The specimen shall be
(b)
subjected to the test specified in para. 724
except that the height of drop shall be increased
to 1.7 m from the 1 m specified in para. 724(b).
726

71.71 (c) (10) and.49 CFR 173.465 (e) (2) are
essentially the same as TS-R-1.

Part 71 does not address liquids in Type A
packages. 49 CFR 173.466 is essentially the same
as TS-R-1.

Part 71 does not address liquids in Type A
packages. 49 CFR 173.466 is essentially the same
as TS-R-1.

71.73 (a) Tests for demonstrating ability to withstand 71.73 (a) is similar to TS-R-1, however, the deep
accident conditions of transport (726-729) water immersion test in (para. 730) is limited in
Part 71 to just irradiated nuclear fuel packages
The specimen shall be subject to the cumulative (see TS-R-1 para. 657 above).
effects of the tests specified in para. 727 and
para. 728, in that order. Following these tests,
either this specimen or a separate specimen
shall be subjected to the effect(s) of the water
immersion test(s) as specified in para. 729 and,
if applicable, para 730.
727
71.73 (c) Mechanical Test: The mechanical test consists 71.73 (c) (1), (2) and (3) are similar to TS-R-1.
(1), (2) of three difference drop tests. Each specimen Part 71 requires that the free drop test be
and (3) shall be subjected to the applicable drops as
performed before the crush and puncture test,
specified in para. 656 or para. 682. The order rather than in the most damaging order.
in which the specimen is subjected to the drops
shall be such that, on the completion of the
mechanical test, the specimen shall have
suffered such damage as will lead to the
maximum damage in the thermal test which
follows.
727 (a) 71.73 (c) For drop I, the specimen shall drop onto the
Essentially the same as TS-R-1.
(1)
target so as to suffer the maximum damage, and
the height of the drop measured from the lowest
point of the specimen to the upper surface of the

7 2 7 71.73 (c)
(b)
(3)

727 (c) 71.73 (c)
(2)

728

71.73 (c)
(4)

728 (a) 71.73 (c)
(4)

target shall be 9 m. The target shall be as
defined in para. 717.
For drop II, the specimen shall drop so as to
suffer the maximum damage onto a bar rigidly
mounted perpendicularly on the target. The
height of the drop measured from the intended
point of impact of the specimen to the upper
surface of the shall be 1 m. The bar shall be of
solid mild steel of circular section, (15.0 ±± 0.5)
cm in diameter and 20 cm long unless a longer
bar would cause greater damage. The upper end
of the bar shall be flat and horizontal with its
edges rounded off to a radius of not more than 6
mm. The target on which the bar is mounted
shall be as described in para. 717.
For drop III, the specimen shall be subjected to
a dynamic crush test by positioning, the
specimen on the target so as to suffer maximum
damage by the drop of a 500 kg mass from 9 m
onto the specimen. The mass shall consist of a
solid mild steel plate 1 m and shall fall in a
horizontal attitude. The height of the drop shall
be measured from the underside of the plate to
the highest point of the specimen. The target on
which the specimen rests shall be as defined in
para. 717.
Thermal test: The specimen shall be in thermal
equilibrium under conditions of an ambient
temperature of 38ººC, subject to the solar
insolation conditions specified in Table IX and
subject to the design maximum rate of internal
heat generation within the package from the
radioactive contents. Alternatively, any of these
parameters are allowed to have different values
prior to and during the test, providing due
account is taken of them in the subsequent
assessment of package response. The thermal
test shall consist of (a), (b) below.
During and following the test the specimen shall
not be artificially cooled and any combustion of
materials of the specimen shall be permitted to
proceed naturally.
Exposure of a specimen for a period 30 minutes
to a thermal environment which provides a heat
flux at least equivalent to that of a hydrocarbon
fuel/air fire in sufficiently quiescent ambient
conditions to give a minimum average flame
emissivity coefficient of 0.9 and an average
temperature of at least 800b°C, fully engulfing
the specimen, with a surface absorptivity
coefficient of 0.8 or that value which the
package may be demonstrated to possess if
exposed to the fire specified, followed by:

Essentially the same as TS-R-1.

Essentially the same test as TS-R-1, however, in
Part 71 it is applied in addition to drop I (free
drop).

71.73 (c) (4) contains similar requirements to TSR-1.

71.73(c)(4) contains similar requirements to TSR-1.

7 2 8 71.73 (c) Exposure of the specimen to an ambient
(b)
(4)
temperature of 38b°C, subject to the solar
insolation conditions specified in Table XI and
subject to the design maximum rate of internal
heat generation within the package by the
radioactive contents for a sufficient period to
ensure that temperatures in the specimen are
everywhere decreasing and/or are approaching
initial steady state conditions.
729
71.73 (c) Water immersion test: The specimen shall be
(6)
immersed under a head of water of a least 15 m
for a period of not less than eight hours in the
attitude which will lead to maximum damage.
For demonstration purposes, an external gauge
pressure of at least 150 kPa shall be considered
to meet these conditions.
730
71.61
Enhanced water immersion test for Type
B(U) and Type B(M) packages containing
more than 10(sup)5 A(sub)2 and Type C
packages (730)

731

732

733

734

71.73(c)(4) contains similar requirements to TSR-1.

71.73(c)(6) contains similar requirements to TSR-1, but does not include the 8 hour test duration.

71.61 contains similar requirements to TS-R-1,
but TS-R-1 applies the test to all packages, not
just irradiated nuclear fuel packages, above a
certain activity threshold.

Enhanced water immersion test: The specimen
shall be immersed under a head of water of at
least 200 m for a period of not less than one
hour. For demonstration purposes, an external
gauge pressure of at least 2 Map shall be
considered to meet these conditions.
71.73 (c) Water leakage test for packages containing 71.73(c)(5) contains similar requirements to TS(5)
R-1, but does not impose the test where water outfissile material (731-733)
leakage has not been assumed.
Packages for which water in-leakage or outleakage to the extent which results in greatest
reactivity has been assumed for purposes of
assessment under paras. 677-682 shall be
excepted from the test.
71.73
Before the specimen is subjected to the water
71.73 contains similar requirements to TS-R-1
leakage test specified below, it shall be
regarding the order of tests.
subjected to the tests in para. 727(b), and either
para. 727(a) or (c) as required by para. 682, and
the test specified in para. 728.
71.73 (c) The specimen shall be immersed under a head 71.73(c)(5) contains similar requirements to TS(5)
of water of a least 0.9 m for a period of not less R-1, but does not include the 8 hour test duration.
than eight hours and in the attitude for which
maximum leakage is expected.
No similar requirement; this is a new requirement
Test for Type C packages (734-737)
in TS-R-1 and is being considered in the Part 71
Specimens shall be subjected to the effects of rulemaking.
each of the following test (a and b below)
sequences in the orders specified:
Separate specimens are allowed to be used for
each of the sequences (a) and (b).

734 (a)

7 3 4
(b)
735

735 (a)

7 3 5
(b)

736

737

801

the test specified in para 727(a), 727(c), 735
and 736; and

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.
the test specified in para. 737. Separate
No similar requirement; this is a new requirement
specimens are allowed to be used for each of
in TS-R-1 and is being considered in the Part 71
the sequences (a) and (b).
rulemaking.
Puncture/tearing test: The specimen shall be
No similar requirement; this is a new requirement
subjected to the damaging effects of a solid
in TS-R-1 and is being considered in the Part 71
probe made of mild steel. The orientation of the rulemaking.
probe to the surface of the specimen shall be
such as to cause maximum damage at the
conclusion of the test sequence specified in
para. 734(a).
The specimen, representing a package having a No similar requirement; this is a new requirement
mass less than 250 kg, shall be placed on a
in TS-R-1 and is being considered in the Part 71
target and subjected to a probe having a mass of rulemaking.
250 kg falling from a height of 3 m above the
intended impact point. For this test the probe
shall be a 20 cm diameter cylindrical bar with
the striking end forming a frustum of a right
circular cone with the following dimensions: 30
cm height and 2.5 cm diameter at the top. The
target on which the specimen is placed shall be
as specified in para. 717.
For packages having a mass of 250 kg or more, No similar requirement; this is a new requirement
the base of the probe shall be placed on a target in TS-R-1 and is being considered in the Part 71
and the specimen dropped onto the probe. The rulemaking.
height of the drop, measured from the point of
impact with the specimen to the upper surface
of the probe shall be 3 m. For this test the
probe shall have the same properties and
dimensions as specified in (a) above, except that
the length and mass of the probe shall be such
as to incur maximum damage to the specimen.
The target on which the base of the probe is
placed shall be as specified in para. 717.
Enhanced thermal test: The conditions for this No similar requirement; this is a new requirement
test shall be as specified in para 728, except that in TS-R-1 and is being considered in the Part 71
the exposure to the thermal environment shall rulemaking.
be for a period of 60 minutes.
Impact test: The specimen shall be subject to an
impact on a target at a velocity of not less than
90 m/s, at such an orientation as to suffer
maximum damage. The target shall be as
defined in para. 717.
Section VIII - APPROVAL AND
ADMINISTRATIVE REQUIREMENTS
GENERAL (801-802)
For packages designs where it is not required
that a competent authority issue an approval

No similar requirement; this is a new requirement
in TS-R-1 and is being considered in the Part 71
rulemaking.

No similar requirement in Part 71 as this is within
DOT's area of responsibility. 49 CFR 173.411(c)
requires this for IP-2 and IP-3 packages and
173.415(a) requires this for Type A packages.

802

certificate the consignor shall, on request, make
available for inspection by the relevant
competent authority, documentary evidence of
the compliance of the package design with all
the applicable requirements.
Competent authority approval shall be required Both Part 71 and Title 49 have similar
for:
requirements.

802 (a) 71.12

designs for: (i)special form radioactive material;
(ii) low dispersible radioactive material; (iii)
packages containing 0.1 kg or more of UF6; (iv)
all packages containing fissile material unless
excepted by para. 672; (v) Type B(U) packages
and Type B(M) packages; (vi) Type C packages

8 0 2 71.8
(b)

special arrangements

802 (c)

certain shipments

No similar requirement, however, this topic is
within DOT's area of responsibility.

8 0 2
(d)

radiation protection program for special use
vessels; and

No similar requirement, however, this topic is
within DOT's area of responsibility.

802 (e)

calculation of radionuclide values that are not
listed in Table I.

Part 71,Appendix A, II and 49 CFR 173.433(b)
are essentially the same as TS-R-1.

803

APPROVAL OF SPECIAL FORM
RADIOACTIVE MATERIAL AND LOW
DISPERSIBLE RADIOACIVE MATERIAL
(803-804)

No similar requirement in Part 71. 49 CFR
173.476 contains a similar requirement for special
form material. No similar requirement exists for
low dispersible material.

The design for special form radioactive material
shall require unilateral approval. The design for
low dispersible radioactive material shall
require multilateral approval. In both cases, an
application shall include:
a detailed description of the radioactive
material, or, if a capsule, the contents; particular
reference shall be made to both physical and
chemical states;

No similar requirement in Part 71. 49 CFR
173.476 contains a similar requirement for special
form material. No similar requirement exists for
low dispersible material.

803 (a)

8 0 3
(b)

803 (c)

71.12 provides a general license which is
dependent on the licensee using a package for
which a license or certificate of compliance or
other approval has been issued. This applies to all
fissile material and Type B and packages
(consistent with TS-R-1 802(a)(iv) and (a)(v)).
Title 49 has requirements that are similar to (i),
(iv) and (v). There are no similar requirements for
(ii), (iii) and (vi).
71.8 (specific exemptions) has similar
requirements to TS-R-1 802 (b). 49 CFR Part
107, Subpart B has similar requirements for
exemptions.

a detailed statement of the design of any capsule No similar requirement in Part 71. 49 CFR
to be used;
173.476 contains a similar requirement for special
form material. No similar requirement exists for
low dispersible material.
a statement of the tests which have been done No similar requirement in Part 71. 49 CFR
and their results, or evidence based on
173.476 contains a similar requirement for special
calculative methods to show that the radioactive form material. No similar requirement exists for
material is capable of meeting the performance low dispersible material.

standards, or other evidence that the special
form radioactive material or low dispersible
radioactive material meets the applicable
requirements of these Regulations.
a specification of the applicable quality
No similar requirement in Part 71. 49 CFR
assurance program as required in para. 310; and 173.476 contains a similar requirement for special
form material. No similar requirement exists for
low dispersible material.
any proposed pre-shipment actions for use in
No similar requirement.
the consignment of special form radioactive
material or low dispersible radioactive material

8 0 3
(d)

803 (e)

804

The competent authority shall establish an
approval certificate stating that the approved
design meets the requirements for special form
radioactive material or low dispersible
radioactive material and shall attribute to that
design an identification mark.
APPROVAL OF PACKAGE DESIGNS (805814)

805

Approval of package designs to contain
uranium hexafluoride (805)

No similar requirement in Part 71. 49 CFR
173.476 contains a similar requirement for special
form material. No similar requirement exists for
low dispersible material.

Part 71 does not contain package approval
requirements for uranium hexafluoride packages.
49 CFR 173.420 contains packaging and transport
requirements, but does not contain requirements
for package design approval.

Provides requirements for the approval of
packages containing 0.1 kg or more of UF6.
805 (a)

8 0 5
(b)

805 (c)

806

71.12

After 31 December 2000, each design that
meets the requirements of para. 632 shall
require multilateral approval. After 31
December 2003, each design that meets the
requirements of paras. 623-631 shall require
unilateral approval by the competent authority
of the country of origin of the design;
The application for approval shall include all
information necessary to satisfy the competent
authority that the design meets the requirements
of para. 629, and a specification of the
applicable quality assurance program as
required in para. 310;
The competent authority shall establish an
approval certificate stating that the approved
design meets the requirements of para. 629 and
shall attribute to that design an identification
mark.
Approval of Type B(U) and Type C package
designs (806-808)
Each Type B(U) and Type C package design
requires unilateral approval, except that:

Part 71 does not contain package approval
requirements for uranium hexafluoride packages.
49 CFR 173.420 contains packaging and transport
requirements, but does not contain requirements
for package design approval.

Part 71 does not contain package approval
requirements for uranium hexafluoride packages.
49 CFR 173.420 contains packaging and transport
requirements, but does not contain requirements
for package design approval.
Part 71 does not contain package approval
requirements for uranium hexafluoride packages.
49 CFR 173.420 contains packaging and transport
requirements, but does not contain requirements
for package design approval.
71.12 is similar to TS-R-1 for Type B(U)
packages. 49 CFR 173.471 and 173.472 are
similar for Type B packages. No similar
requirement for Type C packages.

806 (a) 71.12

a package design for fissile material, which is
also subject to paras 812-814, shall require
multilateral approval; and

8 0 6
(b)

a Type B(U) package design for low dispersible No similar requirement; this is a new requirement
radioactive material shall require multilateral
in TS-R-1 and is being considered in the Part 71
approval.
rulemaking.

807

71.12 is similar to TS-R-1 for fissile packages. 49
CFR 173.471 and 173.472 are similar for fissile
packages. However, both Part 71 and Title 49
only require approval by NRC and DOT, they do
not impose multilateral approval (approval by
other countries) requirements.

7 1 . 3 1 , Provides the requirements for the information
71.33
which must be contained in an application for
approval for Type B(U) and Type C packages.

71.31and 71.33, and 49 CFR 173.471, 173.472
and 173.473 contain similar requirements for
Type B packages. No similar requirements exist
for Type C packages.

807 (a) 7 1 . 3 1 , a detailed description of the proposed
71.33
radioactive contents with reference to their
physical and chemical states and the nature of
the radiation emitted;
8 0 7 7 1 . 3 1 , a detailed statement of the design, including
(b)
71.33
complete engineering drawings and schedules
of materials and methods of manufacture;

71.31and 71.33, and 49 CFR 173.471, 173.472
and 173.473 contain similar requirements for
Type B packages. No similar requirements exit
for Type C packages.
71.31and 71.33, and 49 CFR 173.471, 173.472
and 173.473 contain similar requirements for
Type B packages. No similar requirements exist
for Type C packages.
71.31and 71.33, and 49 CFR 173.471, 173.472
and 173.473 contain similar requirements for
Type B packages. No similar requirements exist
for Type C packages.

807 (c) 7 1 . 3 1 , a statement of the tests which have been done
71.33
and their results, or evidence based on
calculative methods or other evidence that the
design is adequate to meet the applicable
requirements;
8 0 7
the proposed operating and maintenance
(d)
instructions for the use of the packaging;
807 (e) 71.33

No similar requirement.

if the package is designed to have a maximum 71.33 requires detailed descriptions of the
normal operating pressure in excess of 100 kPa materials of construction for all packages.
gauge, a specification of the materials of
manufacture of the containment system, the
samples to be taken, and the tests to be made;

807 (f) 71.35 (c) where the proposed radioactive contents are
irradiated fuel, the applicant shall state and
justify any assumption in the safety analysis
relating to the characteristics of the fuel and
describe any preshipment measurement required
by para. 674(b);
8 0 7 71.33
any special stowage provisions necessary to
(g)
ensure the safe dissipation of heat from the
package considering the various modes of
transport to be used and type of conveyance or
freight container;
8 0 7 71.33
a reproducible illustration, not larger than 21 cm
(h)
by 30 cm, showing the make-up of the package;
and`

71.35(c) contains a similar requirement.

71.33 contains a similar requirement.

71.33 requires a description of the package. 49
CFR 173.471and 173.472 contain similar
requirements for Type B packages. No similar
requirements for Type C packages.

807 (i) 71.37 (a) a specification of the applicable quality
71.37 (b) assurance program as required in para. 310.
808

809

71.12

810

71.31
71.33

810 (a)

71.37 contains a similar requirement.

The competent authority shall establish an
approval certificate stating that the design meets
requirements for Type B(U) or Type C
packages and shall attribute an identification
mark to the design.
Approval of Type B(M) package design
(809-811)

No similar requirement in Part 71, although this is
done in practice. 49 CFR 173.471and 173.472
contain similar requirements for Type B
packages. No similar requirements for Type C
packages.
71.12 requires approval of Type B packages,
including Type B(M). 49 CFR 173.471 is similar.
71.16 and 49 CFR 173.473 also require that
Each Type B(M) package, including those for foreign approved packages receive US approval.
fissile material and low dispersible radioactive There are no requirements related to obtaining
multilateral approval for US origin design Type
material, shall require multilateral approval.
B(M) packages.
An application for approval of a Type B(M)
All package approval applications must meet
package design shall include, in addition to the 71.31 and 71.33.
information required in para. 807 for Type B(U)
packages:

a list of the requirements specified in paras.
637, 653, 654, and 657-664 with which the
package does not conform;
any proposed supplementary operational
controls to be applied during transport not
regularly provided for in these Regulations, but
which are necessary to ensure the safety of the
package or to compensate for the deficiencies
listed in (a) above;
a statement relative to any restrictions on the
mode of transport and to any special loading,
carriage, unloading or handling procedures; and

No similar requirement. Non-conforming designs
are only allowed under exemption (71.8).

8 1 0
(d)

the range of ambient conditions (temperature,
solar radiation) which are expected to be
encountered during transport and which have
been taken into account in the design.

No similar requirement. Non-conforming designs
are only allowed under exemption (71.8).

811

The competent authority shall establish an
approval certificate stating that the approved
design meets the applicable requirements for
Type B(M) packages and shall attribute to that
design an identification mark.
Approval of package designs to contain
fissile material (812-814)

No similar requirement in Part 71, although this is
done in practice. 49 CFR 173.471and 173.472
contain similar requirements for Type B
packages.

8 1 0
(b)

810 (c)

812

813

71.12

No similar requirement. Non-conforming designs
are only allowed under exemption (71.8).

No similar requirement. Non-conforming designs
are only allowed under exemption (71.8).

71.12 requires approval of fissile material
package designs. 49 CFR 173.471 is similar.
71.16 and 49 CFR 173.473 also require that
Each package design for fissile material which foreign approved packages receive US approval.
is not excepted according to para. 672 from the There are no requirements related to obtaining
requirements that apply specifically to packages multilateral approval for US origin design fissile
material packages.
containing fissile material shall require
multilateral approval.
7 1 . 3 3 , An application for approval shall include all
71.33, 71.35 and 71.37 contain similar
71.35,
information necessary to satisfy the competent requirements. 49 CFR 173.471 contains similar
71.37
authority that the design meets the requirements requirements.

814

815

816

of para. 671, and a specification of the
applicable quality assurance program as
required in para. 310.
The competent authority shall establish an
approval certificate stating that the approved
design meets the requirements of para. 671 and
shall attribute to that design an identification
mark.
TRANSITIONAL ARRANGEMENTS (815818)

No similar requirement in Part 71, although this is
done in practice. 49 CFR 173.471and 173.472
contain similar requirements for Type B
packages.

No similar provision, however, this topic is within
DOT's area of responsibility. 49 CFR 173.415(a)
contains a similar requirement for packages
Packages not requiring competent authority complying with earlier versions of Title 49.
approval of design under the 1985 and 1985
(As Amended 1990) Editions of These
Regulation

Excepted packages, Industrial packages Type
IP-1, Type IP-2, and Type IP-3 and Type A
packages that did not require approval of design
by the competent authority and which meet the
requirements of the 1985 or 1985 (As Amended
1990) Editions of these Regulations may
continue to be used subject to the mandatory
program of QA and the activity limits of TS-R1. Any packaging modified, unless to improve
safety, or manufactured after 31 December
2003, shall meet this Edition of the Regulations
in full. Packages prepared for transport not
later than 31 December 2003 under the 1985 or
1985 (As Amended 1990) Editions of these
Regulations may continue in transport.
Packages prepared for transport after this date
shall meet this Edition of the Regulations in
full.
71.13 (b) Packages approved under the 1973, 1973 (As 71.13(b) contains a similar provisions. 71.13(b) is
Amended), 1985 and 1985 (As Amended 199) applicable to packages approved under the 1973
(As Amended) regulations. 71.13(a) contains
Editions of these Regulations (816-817)
provisions for packages approved under the 1967
Packagings manufactured to a design approved regulations and TS-R-1 does not contain this
under the provision of the 1973 or 1973 (As
provision.
Amended) Editions of the IAEA regulations
may continue to be used, subject to: multilateral
approval of package design; a mandatory
program of quality assurance; the activity limits
and material restrictions of TS-R-1; and, for a
package containing fissile material and
transported by air, the requirements of para.
680. No new manufacture of such packagings is
allowed to begin. Changes in the package
design or nature or quantity of the contents
which, as determined by the competent
authority, would significantly affect safety shall
require that this Edition of the Regulations by
met in full. A serial number shall be assigned

817

818

819

820

and marked on the outside of each packaging.
Packagings manufactured to a package design
approved by the competent authority under the
provisions of the 1985 or 1985 (As Amended
1990) Editions of these Regulations may
continue to be used until 31 December 2003,
subject to: the mandatory program of quality
assurance; the activity limits and material
restrictions of Section IV,; and, for a package
containing fissile material and transported by
air, the requirement of para. 680. After this
date use may continue subject, additionally, to
multilateral approval of package design,
Changes in the design of the packaging or in the
nature or quantity of the authorized radioactive
contents which, as determined by the competent
authority, would significantly affect safety shall
require that this Edition of the Regulations be
met in full. All packagings for which
manufacture begins after 30 December 2006
shall meet this Edition of the Regulations in
full.
Special form radioactive material approved
under the 1973, 1973 (As Amended), 1985
and 1985 (As Amended 1990) Editions of
these Regulations (818)

No similar provision; this is a new provision in
TS-R-1 and is being considered in the Part 71
rulemaking.

No similar provision.

Special form radioactive material approved
under the 1973, 1973 (As Amended), 1985 and
1985 (As Amended 1990) Editions of these
Regulations may continue to used when in
compliance with the mandatory program of QA
in accordance with the applicable requirements
of para. 310. All special form radioactive
material manufactured after 31 December 2003
shall meet this Edition of the Regulations in
full.
NOTIFICATION AND REGISTRATION OF No similar requirement.
SERIAL NUMBERS (819)
The competent authority should maintain a
register of serial numbers.
APPROVAL OF SHIPMENTS (820-823)

No similar requirement.

Multilateral approval shall be required:
820 (a)

the shipment of Type B(M) packages not
conforming with the requirements of para. 637
or designed to allow controlled intermittent
venting;

8 2 0
(b)

the shipment of Type B(M) packages containing No similar requirement.
radioactive material with an activity greater than
3000 A (sub)1 or 3000 A (sub) 2, as

No similar requirement.

820 (c)

appropriate, or 1000 TBq, whichever is the
lower;
the shipment of packages containing fissile
materials if the sum of the criticality safety
indexes of the packages exceeds 50; and

8 2 0
(d)

radiation protection programs for shipments by No similar requirement.
special use vessels according to para. 575 (a).

821

A competent authority may authorize transport
into or through its country without shipment
approval, by a specific provision in its design
approval (see para. 827).
An application for shipment approval shall
include:
the period of time, related to the shipment, for
which the approval is sought;

822
822 (a)

No similar requirement.

No similar requirement.

No similar requirement.
No similar requirement.

8 2 2
(b)

the actual radioactive contents, the expected
No similar requirement.
modes of transport, the type of conveyance, and
the probable or proposed route; and

822 (c)

the details of how the precautions and
No similar requirement.
administrative or operational controls, referred
to in the package design approval certificates
issued under paras. 808, 811, and 814, are to be
put into effect.
Upon approval of the shipment, the competent No similar requirement.
authority shall issue an approval certificate.

823

824

825

825 (a)

8 2 5
(b)

APPROVAL OF SHIPMENTS UNDER
SPECIAL ARRANGEMENT
(824-865)
Each consignment transported internationally
under special arrangement shall require
multilateral approval.
An application for approval of shipments under
special arrangement shall include all the
information necessary to satisfy the competent
authority that the overall level of safety in
transport is at least equivalent to that which
would be provided if all the applicable
requirements of these Regulations had been
met. The application shall also include:
A statement of the respects in which, and of the
reasons why, the consignment cannot be made
in full accordance with the applicable
requirements; and
A statement of any special precautions or
special administrative or operational controls
which are to be employed during transport to

If the special arrangement uses a foreign-made
package, 49 CFR 173.473 requires Competent
Authority approval.

No similar requirement. 71.8 provides for specific
exemptions which are similar to special
arrangements, but 71.8 does not include an
"equivalent safety" provision. 49 CFR 107
Subpart B is similar to TS-R-1.

No similar requirement in Part 71. 49 CFR 107
Subpart B is similar to TS-R-1.

No similar requirement in Part 71. 49 CFR 107
Subpart B is similar to TS-R-1.

826

827

828

compensate for the failure to meet the
applicable requirements.
Upon approval of shipments under special
No similar requirement in Part 71. 49 CFR 107
arrangement, the competent authority shall issue Subpart B is similar to TS-R-1.
an approval certificate.
COMPETENT AUTHORITY APPROVAL
CERTIFICATES (827-829)
Five types of approval certificates may be
issued: special form radioactive material, low
dispersible radioactive material, special
arrangement, shipment, and package design.
The package design and shipment approval
certificates may be combined into a single
certificate.
Competent authority identification marks
(828-829)

No similar statement.

No similar requirement, although this is done in
practice.

Each approval certificate issued by a competent
authority shall be assigned an identification
mark. The mark shall be of the following
generalized type:
VRI/Number/Type Code

828 (a)

8 2 8
(b)

828 (c)

Each approval certificate issued by a competent
authority shall be assigned an identification
mark. The mark shall be of the following
generalized type:
Except as provided in para. 829(b), VRI
No similar requirement, although this is done in
represents the international vehicle registration practice.
identification code of the country issuing the
certificate
The number shall be assigned by the competent
authority, and shall be unique and specific with
regard to the particular design or shipment. The
shipment approval identification marks shall be
clearly related to the design approval
identification mark.
The following type codes shall be used in the
order listed:
AF Type A package design for fissile
material
B(U) Type B(U) package design [B(U)F if for
fissile material]
B(M) Type B(M) package design [B(M)F if for
fissile material]
C
Type C package design [CF if for fissile
material]
IF
Industrial package design for fissile
material

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice. Type C, IF, LD, H(U) or H(M) package
designs are not reflected in Part 71 nor Title 49.

S
Special form radioactive material
LD
Low dispersible radioactive material
T
Shipment
X
Special arrangement.
For non-fissile or fissile excepted UF6, where
none of the above codes apply:
H(U) Unilateral approval
H(M) Multilateral approval
8 2 8
(d)

829
829 (a)

8 2 9
(b)

For package design and special form radioactive No similar requirement.
material approval certificates, other than those
issued under the provisions of paras. 816-818,
and for low dispersible radioactive material
approval certificates, the symbols "––96" shall
be added to the type code.
Type codes shall be applied as follows:
No similar requirement, although this is done in
practice.
Each certificate and each package shall bear the No similar requirement, although this is done in
appropriate identification mark, comprising the practice. However, the "-96" provision is not
symbols prescribed in para. 828(a), (b), (c) and contained in Part 71 nor Title 49.
(d) above, except that, for packages, only the
applicable design type codes including, if
applicable, the symbols '––96', shall appear
following the second stroke, that is, the 'T', or
'X' shall not appear in the identification marking
on the package. Where the design approval and
shipment approval are combined, the applicable
type codes do not need to be repeated.
Examples of these are given in TS-R-1.
A/132/B(M)F-96: A Type B(M) package
design approved for fissile material, requiring
multilateral approval, for which the competent
authority of Austria has assigned the design
number 132 (to be marked on both the package
and on the package design approval certificate).
Where multilateral approval is effected by
validation according to para. 834, only the
identification mark issued by the country of
origin of the design or shipment shall be used.
Where multilateral approval is effected by issue
of certificates by successive countries, each
certificate shall bear the appropriate
identification mark and the package whose
design was so approved shall bear all
appropriate identification marks. For example:
A/132/B(M)F-96 and CH/28/B(M)F-96 would
be the identification mark of a package which
was originally approved by Austria and was
subsequently approved, by separate certificate,
by Switzerland. Additional identification marks
would be tabulated in a similar manner on the
package.

No similar requirement in Part 71. 49 CFR
173.473 requires that the US issued identification
mark be displayed on the shipping paper and the
package.

829 (c)

8 2 9
(d)

829 (e)

830

The revision of a certificate shall be indicated
by a parenthetical expression following the
identification mark on the certificate. For
example, A/132/B(M)F-96(Rev.2) would
indicate revision 2 of the Austrian package
design approval certificate; or A/132/B(M)F96(Rev.0) would indicate the original issuance
of the Austrian package design approval
certificate. For original issuance, the
parenthetical entry is optional and other words
such as 'original issuance' may also be used in
place of 'Rev0'. Certificate revision numbers
may only be issued by the country issuing the
original approval certificate.
Additional symbols (as may be necessitated by
national requirements) may be added in brackets
to the end of the identification mark; for
example, A/13/B(M)F-96(SP503).
It is not necessary to alter the identification
mark on the packaging each time that a revision
to the design certificate is made. Such remarking shall be required only in those cases
where the revision to the package design
certificate involves a change in the letter type
codes for the package design following the
second stroke.
CONTENTS OF APPROVAL
CERTIFICATES (830-833)

No similar requirement, although a revision
number is used in practice.

No similar provision.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice by DOT for special form. No similar
requirement exists for low dispersible material.

Special form radioactive material and low
dispersible radioactive material approval
certificates (830)

830 (a)
8 3 0
(b)
830 (c)
8 3 0
(d)

830 (e)

Each approval certificate issued by a competent
authority for special form radioactive material
shall include the following information:
Type of certificate
No similar requirement, although this is done in
practice by DOT.
The competent authority identification mark
The issue date and expiration date.
List of applicable nation and international
regulations, including the edition of the IAEA
Regulations for the Safe Transport of
Radioactive Material under which the special
form radioactive material or low dispersible
radioactive material is approved
The identification of the special form
radioactive material or low dispersible
radioactive or low dispersible radioactive
material

No similar requirement, although this is done in
practice by DOT.
No similar requirement, although this is done in
practice by DOT.
No similar requirement, although this is done in
practice by DOT for special form material.

No similar requirement, although this is done in
practice by DOT for special form material.

830 (f)

A description of the special form radioactive
No similar requirement, although this is done in
material or low dispersible radioactive material. practice by DOT for special form material.

8 3 0
(g)

Design specifications for the special form
radioactive material or low dispersible
radioactive material which may include
references to drawings.
A specification of the radioactive contents
which includes the activities involved and
which may include the physical and chemical
form.
A specification of the applicable quality
assurance program as required in para. 310

No similar requirement, although this is done in
practice by DOT for special form material.

Reference to information provided by the
applicant relating to specific actions to be taken
prior to shipment
If deemed appropriate by the competent
authority, reference to the identity of the
applicant.

No similar requirement, although this may be
done in practice by DOT.

830 (l)

Signature and identification of the certifying
official.

No similar requirement, although this is done in
practice by DOT for special form material.

831

Special arrangement approval certificates
(831)

No similar requirement, although this is done in
practice.

8 3 0
(h)

830 (i)

830 (j)

8 3 0
(k)

No similar requirement, although this is done in
practice by DOT for special form material.

No similar requirement, although this is done in
practice by DOT for "-85" approvals.

No similar requirement, although this is done in
practice by DOT for special form material.

8 3 1
(b)

Each approval certificate issued by a competent
authority for a special arrangement shall include
the following information:
Type of certificate
No similar requirement, although this is done in
practice.
The competent authority identification mark.
No similar requirement, although this is done in
practice.

831 (c)

The issue date and an expiration date.

8 3 1
(d)
831 (e)

Mode(s) of transport.

No similar requirement, although this is done in
practice.
Any restrictions on the modes of transport, type No similar requirement, although this is done in
of conveyance, freight container, and any
practice.
necessary routing instructions.

831 (f)

List of applicable national and international
regulations, including the edition of the IAEA
Regulations for the Safe Transport of
Radioactive Material under which the special
arrangement is approved.
The following statement:

831 (a)

8 3 1
(g)

"This certificates does not relieve the consignor
from compliance with any requirement of the
government of any country through or into

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice.

8 3 1
(h)

831 (i)

831 (j)

8 3 1
(k)

831 (l)

which the package will be transported."
References to certificates for alternative
radioactive contents, other competent authority
validation, or additional technical data or
information, as deemed appropriate by the
competent authority.
Description of the packaging by a reference to
the drawings or a specification of the design. If
deemed appropriate by the competent authority,
a reproducible illustration, not larger than 21 cm
by 30 cm, showing the make-up of the package
should also be provided, accompanied by a brief
description of the packaging, including
materials of manufacture, gross mass, general
outside dimension and appearance.
A specification of the authorized radioactive
contents, including any restrictions on the
radioactive contents which might not be obvious
from the nature of the packaging. This shall
include the physical and chemical forms, the
activities involved (including those of the
various isotopes, if appropriate), amounts in
grams (for fissile material), and whether special
form radioactive material or low dispersible
radioactive material, if applicable.
Additionally, for packages of fissile material: a
detailed description of the authorized
radioactive contents; the value of the criticality
safety index; reference to the documentation
that demonstrates the criticality safety of the
contents; any special features, on the basis of
which the absence of water from certain void
spaces has been assumed in the criticality
assessment; any allowance (based on para.
674(b)) for a change in neutron multiplication
assumed in the criticality assessment as a result
of actual irradiation experience; and the ambient
temperature range for which the special
arrangement has been approved.
A detailed listing of any supplementary
operational controls required for preparation,
loading, carriage, unloading and handling of the
consignment, including any special stowage
provisions for the safe dissipation of heat.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice. There are no provision for the criticality
safety index (the transport index for criticality
control purposes is used).

No similar requirement, although this is done in
practice.

8 3 1
(m)

If deemed appropriate by the competent
authority, reasons for the special arrangement

No similar requirement, although this is done in
practice.

8 3 1
(n)

Description of the compensatory measures to be
applied as a result of the shipment being under
special arrangement.
Reference to information provided by the
applicant relating to the use of the packaging or
specific actions to be taken prior to the

No similar requirement, although this is done in
practice.

8 3 1
(o)

No similar requirement, although this is done in
practice.

8 3 1
(p)

8 3 1
(q)

shipment.
A statement regarding the ambient conditions
assumed for purposes of design if these are not
in accordance with those specified in paras.
653, 654, and 664, as applicable.
Any emergency arrangement deemed necessary
by the competent authority.

No similar requirement, although this may be
done in practice.

No similar requirement, although this may be
done in practice.

831 (r)

A specification of the applicable quality
assurance program as required in para. 310.

No similar requirement, although this may be
done in practice.

831 (s)

If deemed appropriate by the competent
authority, reference to the identity of the
applicant and to the identity of the carrier.
Signature and identification of the certifying
official.
Shipment approval certificates (832)

No similar requirement, although this is done in
practice.

831 (t)
832

832 (a)
8 3 2
(b)
832 (c)
8 3 2
(d)

832 (e)

832 (f)

8 3 2
(g)

8 3 2
(h)
832 (i)
832 (j)

No similar requirement, although this is done in
practice.
No similar requirement, although this is done in
practice by DOT.

Each approval certificate for a shipment issued
by a competent authority shall include the
following information:
Type of certificate
No similar requirement, although this is done in
practice by DOT.
The competent authority identification mark(s). No similar requirement, although this is done in
practice by DOT.
The issue date and an expiry date.
No similar requirement, although this is done in
practice by DOT.
List of applicable national and international
No similar requirement, although this is done in
regulations, including the edition of the IAEA practice by DOT.
Regulations for the Safe Transport of
Radioactive Material under which the shipment
is approved.
Any restrictions on the modes of transport, type No similar requirement, although this is done in
of conveyance, freight container, and any
practice by DOT.
necessary routing instructions.
The following statement: "This certificates
does not relieve the consignor from compliance
with any requirement of the government of any
country through or into which the package will
be transported."
A detailed listing of any supplementary
operational controls required for preparation,
loading, carriage, unloading, and handling of
the consignment, including any special stowage
provisions for the safe dissipation of heat or
maintenance of criticality safety.
Reference to information provided by the
applicant relating to specific actions to be taken
prior to shipment.
Reference to the applicable design approval
certificate(s).
A specification of the actual radioactive
contents, including any restrictions on the

No similar requirement, although this is done in
practice by DOT.

No similar requirement, although this is done in
practice by DOT.

No similar requirement, although this is done in
practice by DOT.
No similar requirement, although this is done in
practice by DOT.
No similar requirement, although this is done in
practice by DOT.

8 3 2
(k)

radioactive contents which might not be obvious
from the nature of the packaging. This shall
include the physical and chemical forms, the
total activities involved (including those of the
various isotopes, if appropriate), amounts in
grams (for fissile material), and whether special
form radioactive material or low dispersible
radioactive material, if applicable.
Any emergency arrangements deemed necessary No similar requirement, although this is done in
by the competent authority.
practice by DOT.

832 (l)

A specification of the applicable quality
assurance program as required in para. 310.

No similar requirement, although this may be
done in practice by DOT.

8 3 2
(m)

No similar requirement, although this is done in
practice by DOT.

8 3 2
(n)

If deemed appropriate by the competent
authority, reference to the identity of the
applicant.
Signature and identification of the certifying
official.

833

Package design approval certificates (833)

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice by DOT.

Each approval certificate of the design of a
package issued by a competent authority shall
include the following information:
833 (a)

Type of certificate.

8 3 3
(b)
833 (c)

The competent authority identification mark.
The issue date and expiry date.

8 3 3
(d)

Any restriction on the modes of transport, if
appropriate.

No similar requirement, although this is done in
practice.

833 (e)

List of applicable national and international
regulations, including the edition of the IAEA
Regulations for the Safe Transport of
Radioactive Material under the design is
approved.
The following statement: "This certificates
does not relieve the consignor from compliance
with any requirement of the government of any
country through or into which the package will
be transported."
References to certificates for alternative
radioactive contents, other competent authority
validation, or additional technical data or
information, as deemed appropriate by the
competent authority.
A statement authorizing shipment where
shipment approval is required under para. 820,
if deemed appropriate.

No similar requirement, although this is done in
practice.

833 (f)

8 3 3
(g)

8 3 3
(h)

No similar requirement, although this is done in
practice.
No similar requirement, although this is done in
practice.
No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice by DOT.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice by DOT.

833 (i)

Identification of the packaging.

833 (j)

Description of the packaging by a reference to
the drawings or specification of the design. If
deemed appropriate by the competent authority,
a reproducible illustration, not larger than 21 cm
by 30 cm, showing the make-up of the package
should also be provided, accompanied by a brief
description of the packaging, including
materials of manufacture, gross mass, general
outside dimensions and appearance.
Specification of the design by reference to the No similar requirement, although this is done in
drawings.
practice.

8 3 3
(k)
833 (l)

8 3 3
(m)

8 3 3
(n)

8 3 3
(o)

8 3 3
(p)

No similar requirement, although this is done in
practice.
No similar requirement, although this is done in
practice.

A specifications of the authorized radioactive
content, including any restrictions on the
radioactive contents which might not be obvious
from the nature of the packaging. This shall
include the physical and chemical forms the
activities involved (including those of the
various isotopes, if appropriate), amounts in
grams (for fissile material), and whether special
form radioactive material or low dispersible
radioactive material, if applicable.
Additionally, for packages of fissile material: a
detailed description of the authorized
radioactive contents; the value of the criticality
safety index; reference to the documentation
that demonstrates the criticality safety of the
contents; any special features, on the basis of
which the absence of water from any certain
void spaces has been assumed in the criticality
assessment; any allowance (based on para.
674(b) ) for a change in neutron multiplication
assumed in the criticality assessment as a result
of actual irradiation experience; and the ambient
temperature range for which the package design
has been approved.
For Type B(M) packages, a statement
specifying those prescriptions of paras. 637,
653, 654, and 657-664 with which the package
does not conform and any amplifying
information which may be useful to other
competent authorities.
A detailed listing of any supplementary
operational controls required for preparation,
loading, carriage, unloading, and handling of
the consignment, including any special stowage
provisions for the safe dissipation of heat.

No similar requirement, although this is done in
practice (except for low dispersible material).

Reference to information provided by the
applicant relating the use of the packaging or
specific actions to be taken prior to shipment.

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice, as deemed appropriate (except for the
criticality safety index, since the transport index
for criticality control purposes is used).

No similar requirement, although this is done in
practice.

No similar requirement, although this is done in
practice.

8 3 3
(q)

A statement regarding the ambient conditions
assumed for purpose of design if these are not
in accordance with those specified in paras.
653, 654, and 664, as applicable.
A specification of the applicable QA program
as required in para. 310.

833 (r)

No similar requirement, although this may done
in practice.

No similar requirement, although this is done in
practice.

833 (s)

Any emergency arrangements deemed necessary No similar requirement, although this is done in
by the competent authority.
practice by DOT.

833 (t)

If deemed appropriate by the competent
authority, reference to the identity of the
applicant.
Signature and identification of the certifying
official.
VALIDATION OF CERTIFICATES

8 3 3
(u)
834

No similar requirement, although this is done in
practice.
No similar requirement, although this is done in
practice.
No similar requirement, although this is done in
practice by DOT.

Multilateral approval may be by validation of
the original certificate issued by the competent
authority of the country of origin of the design
or shipment. Such validation may take the form
of an endorsement on the original certificate or
the issuance of a separate endorsement, annex,
supplement, etc., by the competent authority of
the country through or into which the shipment
is made.
71.0 (a)
71.0 (d)

71.1 (a)
(b)
71.2

This statement of purpose and scope is narrower
than the broader scope of TS-R-1.
TS-R-1 does not contain similar requirements
pertaining to licensing. Some of the
requirements such as applications for package
approval and operating controls and procedures
are similar to TS-R-1.
TS-R-1 does not address record retention
requirements
TS-R-1 does not contain similar requirements.

71.3

TS-R-1 does not contain similar requirements.

71.5 (b)

TS-R-1 does not contain similar requirements.

71.6 (a)
(b)
71.7 (a)
(b)

71.10 (b)
(3)

TS-R-1 does not contain similar text on
information collection.
TS-R-1 does not contain similar requirements
concerning completeness and accuracy of
information.
TS-R-1 does not contain similar text on
information collection.
TS-R-1 does not contain similar exceptions for
special form americium and plutonium.

71.10 (c)

TS-R-1 does not contain similar requirements.

71.11 (a)
(b) (c)
(d)

TS-R-1 does not contain similar requirements
pertaining to deliberate misconduct.

71.9

71.14 (a)
(b) (c)

TS-R-1 does not contain similar provisions as it
does not include "specification containers".

71.16 (a)
(b) (c)
71.18 (a)
(b) (c)
(d)
(e)
71.20 (a)
(b) (c)

TS-R-1 does not contain similar requirements.

71.22 (a)
(b) (c)
(d)
(e) (f)
71.24 (a)
(b) (c)
71.35 (a)
(b)

71.38 (a)
(b) (c)
71.39
71.41 (b)
(c)

TS-R-1 does not contain provisions for fissile
material, limited quantity per package.

TS-R-1 does not contain provisions for fissile
material, limited moderator per package.
TS-R-1 does not contain provisions for fissile
material, limited quantity, controlled shipments.

TS-R-1 does not contain provisions for fissile
material, limited moderator, controlled
shipments.
TS-R-1 paras. 807 and 808 are somewhat
similar, but are more specific for Type B
packages and less specific for fissile material
packages.
TS-R-1 does not contain requirements
addressing renewal of certificates and
approvals.
TS-R-1 does not contain similar requirements.

71.57

TS-R-1 does not contain similar requirements.
TS-R-1 has requirements similar to 71.41(c),
but these are tied to Type B(M) package
designs.
Reserved

71.63 (a)
(b)

TS-R-1 does not contain special requirements
for plutonium shipments.

71.64 (a)
(b)

TS-R-1 does not contain special requirements
for plutonium air shipments.

71.65

TS-R-1 does not contain similar requirements

71.74 (a)
(b) (c)

71.88 (a)
(b) (c)

TS-R-1 does not contain similar requirements
for plutonium packages, although the Type C
package performance requirements are similar
(but less severe).
TS-R-1 does not contain a similar general
statement of requirement.
TS-R-1 does not contain similar requirements
for the air transport of plutonium.

71.89

TS-R-1 does not contain similar requirements.

71.91 (a)
(b) (c)
71.93 (a)

TS-R-1 does not contain similar requirements

71.81

TS-R-1 does not contain similar requirements.

71.93 (b)

TS-R-1 does not contain similar requirements.

71.93 (c)

TS-R-1 does not contain similar requirements.

71.95

TS-R-1 does not contain similar requirements.

71.97 (a)
(b) (c)
(d)
(e) (f)
71.99 (a)
(b)
71.100
(a) (b)
71.101
(a) (b)
(c) (d)
(e) (f)
(g)
71.103
(a) (b)
(c) (d)
(e) (f)
71.105
(a) (b)
(c) (d)

TS-R-1 does not contain similar requirements
for advance notification of shipments of
irradiated nuclear fuel and nuclear waste.

71.107
(a) (b)
(c)
71.109

71.111

71.113

71.115
(a) (b)
(c)
71.117

71.119

TS-R-1 does not contain similar requirements.
TS-R-1 does not address criminal penalties.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA

71.121

71.123

71.125

71.127

71.129
(a) (b)

71.131

71.133

71.135

71.137

program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.
TS-R-1 does not contain similar requirements
regarding quality assurance records. However,
para. 310 does require that a manufacturer,
consignor or user be able to demonstrate
compliance with the QA program, which
necessarily would include records.
TS-R-1 does not contain similar detailed
requirements, although para. 310 requires a QA
program based on standards acceptable to the
Competent Authority.

XI. Public Protection Notification

If a means used to impose an information collection does not display a currently valid
OMB control number, the NRC may not conduct or sponsor, and person is not required to
respond to, the information collection.

XII. Regulatory Analysis

The Commission has prepared a draft regulatory analysis entitled: “Draft Regulatory
Analysis of Major Revision of 10 CFR Part 71 - Proposed Rule”. To support the discussions of
the proposed changes, selected material from this regulatory analysis has been included earlier
under each issue. The analysis examines the costs and benefits of the alternatives considered
by the Commission. The draft analysis is available on the NRC rulemaking website, also
available for inspection at the NRC Public Document Room, 11555 Rockville Pike, Room 01F21, Rockville, MD. The Commission requests public comments on the draft regulatory
analysis. Comments on the draft analysis may be submitted to the NRC as indicated under the
ADDRESSES heading.

XIII. Regulatory Flexibility Act Certification

In accordance with the Regulatory Flexibility Act of 1980 (5 U.S.C. 605(b)), the
Commission certifies that this rule will not, if promulgated, have a significant economic impact
on a substantial number of small entities. This proposed rule affects NRC licensees, including
operators of nuclear power plants, who transport or deliver to a carrier, for transport, relatively
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large quantities of radioactive material, in a single package. These companies do not generally
fall within the scope of the definition of “small entities'' set forth in the Regulatory Flexibility Act
or the size standards adopted by the NRC (§ 2.810).

XIV. Backfit Analysis

The NRC has determined that a backfit analysis is not required for this proposed rule
because these amendments do not involve any provisions that would require backfits as
defined in § 50.109(a)(1).

List of Subjects in 10 CFR Part 71

Criminal penalties, Hazardous materials transportation, Nuclear materials, Packaging
and Containers, Reporting and recordkeeping requirements.

For the reasons set out in the preamble and under the authority of the Atomic Energy
Act of 1954, as amended; the Energy Reorganization Act of 1974, as amended; and 5 U.S.C.
553, the Commission is proposing to revise 10 CFR Part 71 as follows:

PART 71 -- PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL

1. The authority citation for Part 71 continues to read as follows:
AUTHORITY: Secs. 53, 57, 62, 63, 81, 161, 182, 183, 68 Stat. 930, 932, 933, 935, 948,
953, 954, as amended, sec. 1701, 106 Stat. 2951, 2952, 2953 (42 U.S.C. 2073, 2077, 2092,
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2093, 2111, 2201, 2232, 2233, 2297f); secs. 201, as amended, 202, 206, 88 Stat. 1242, as
amended, 1244, 1246 (42 U.S.C. 5841, 5842, 5846);
Section 71.97 also issued under sec. 301, Pub. L. 96-295, 94 Stat. 789-790.

2. Subparts A, B, and C to Part 71 are revised to read as follows:
Sec.
71.0 Purpose.
71.1 Communications and records.
71.2 Interpretations.
71.3 Requirement for license.
71.4 Definitions.
71.5 Transportation of licensed material.
71.6 Information collection requirements: OMB approval.
71.7 Completeness and accuracy of information.
71.8 Deliberate misconduct.
71.9 Employee protection.
71.10 Public inspection of application.
71.11 [Reserved]

Subpart A - General Provisions

§ 71.0 Purpose and scope.
(a) This part establishes --
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(1) Requirements for packaging, preparation for shipment, and transportation of
licensed material; and
(2) Procedures and standards for NRC approval of packaging and shipping procedures
for fissile material and for a quantity of other licensed material in excess of a Type A quantity.
(b) The packaging and transport of licensed material are also subject to other parts of
this chapter (e.g., 10 CFR parts 20, 21, 30, 40, 70, and 73) and to the regulations of other
agencies (e.g., the U.S. Department of Transportation (DOT) and the U.S. Postal Service19)
having jurisdiction over means of transport. The requirements of this part are in addition to, and
not in substitution for, other requirements.
(c) The regulations in this part apply to any licensee authorized by specific or general
license issued by the Commission to receive, possess, use, or transfer licensed material, if the
licensee delivers that material to a carrier for transport, transports the material outside the site
of usage as specified in the NRC license, or transports that material on public highways. No
provision of this part authorizes possession of licensed material.
(d)(1) Exemptions from the requirement for license in § 71.3 are specified in § 71.14.
General licenses for which no NRC package approval is required are issued in §§ 71.20
through 71.23. The general license in § 71.17 requires that an NRC certificate of compliance or
other package approval be issued for the package to be used under this general license. The
general license in § 71.18 requires that an NRC certificate of compliance or other package
approval be issued for the Type B(DP) package to be used under this general license.
(2) Application for package approval, other than Type B(DP) packages, must be
completed in accordance with subpart D of this part, demonstrating that the design of the

19

Postal Service manual (Domestic Mail Manual), Section 124.3, which is incorporated by
reference at 39 CFR 111.1
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package to be used satisfies the package approval standards contained in subpart E of this
part, as related to the tests of subpart F of this part.
(3) Application for Type B(DP) package approval must be completed in accordance with
subpart I of this part, demonstrating that the design of the package to be used satisfies the
applicable package approval standards contained in subpart E of this part, as related to the
tests of subpart F of this part.
(4) A licensee transporting licensed material, or delivering licensed material to a carrier
for transport, shall comply with the operating controls requirements of subpart G of this part; the
quality assurance requirements of subpart H of this part; and the general provisions of subpart
A of this part, including DOT regulations referenced in § 71.5.
(e) The regulations of this part apply to any person holding or applying for a certificate of
compliance, issued pursuant to this part, for a package intended for the transportation of
radioactive material, outside the confines of a licensee's facility or authorized place of use.
(f) The regulations in this part apply to any person required to obtain a certificate of
compliance, or an approved compliance plan, pursuant to part 76 of this chapter, if the person
delivers radioactive material to a common or contract carrier for transport or transports the
material outside the confines of the person’s plant or other authorized place of use.
(g) This part also gives notice to all persons who knowingly provide to any licensee,
certificate holder, quality assurance program approval holder, applicant for a license, certificate,
or quality assurance program approval, or to a contractor, or subcontractor of any of them,
components, equipment, materials, or other goods or services, that relate to a licensee’s,
certificate holder’s, quality assurance program approval holder’s, or applicant’s activities subject
to this part, that they may be individually subject to NRC enforcement action for violation of
§ 71.8.
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§ 71.1 Communications and records.
(a) Except where otherwise specified, all communications and reports concerning the
regulations in this part and applications filed under them should be addressed to the U.S.
Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington, DC
20555-0001. Written communications, reports, and applications may be delivered in person to
the U.S. NRC, ATTN: Document Control Desk, at One White Flint North, 11555 Rockville Pike,
Rockville, MD 20852-2738 between 7:30 a.m. and 4:15 p.m., Federal workdays. If the submittal
deadline date falls on a Saturday, Sunday, or a Federal holiday, the next Federal work day
becomes the official due date.
(b) Each record required by this part must be legible throughout the retention period
specified by each Commission regulation. The record may be the original or a reproduced copy
or a microform provided that the copy or microform is authenticated by authorized personnel
and that the microform is capable of producing a clear copy throughout the required retention
period. The record may also be stored in electronic media with the capability for producing
legible, accurate, and complete records during the required retention period. Records such as
letters, drawings, specifications, must include all pertinent information such as stamps, initials,
and signatures. The licensee shall maintain adequate safeguards against tampering with and
loss of records.

§71.2 Interpretations.
Except as specifically authorized by the Commission in writing, no interpretation of the
meaning of the regulations in this part by any officer or employee of the Commission, other than
a written interpretation by the General Counsel, will be recognized to be binding upon the
Commission.
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§71.3 Requirement for license.
Except as authorized in a general license or a specific license issued by the
Commission, or as exempted in this part, no licensee may -(a) Deliver licensed material to a carrier for transport; or
(b) Transport licensed material.

§71.4 Definitions.
The following terms are as defined here for the purpose of this part. To ensure
compatibility with international transportation standards, all limits in this part are given in terms
of dual units: The International System of Units (SI) followed or preceded by U.S. standard or
customary units. The U.S. customary units are not exact equivalents, but are rounded to a
convenient value, providing a functionally equivalent unit. For the purpose of this part, either
unit may be used.
A1 means the maximum activity of special form radioactive material permitted in a
Type A package. This value is either listed in Appendix A of this part, Table A-1, or may be
derived in accordance with the procedures prescribed in Appendix A of this part.
A2 means the maximum activity of radioactive material, (other than special form
material), LSA, and SCO material, permitted in a Type A package. This value is either listed in
Appendix A of this part, Table A-1, or may be derived in accordance with the procedures
prescribed in Appendix A of this part.
Carrier means a person engaged in the transportation of passengers or property by land
or water as a common, contract, or private carrier, or by civil aircraft.
Certificate holder means a person who has been issued a certificate of compliance or
other package approval by the Commission.
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Certificate of compliance (CoC) means the certificate issued by the Commission under
either subpart D or I of this part which approves the design of a package for the transportation
of radioactive material.
Close reflection by water means immediate contact by water of sufficient thickness for
maximum reflection of neutrons.
Containment system means the assembly of components of the packaging intended to
retain the radioactive material during transport.
Conveyance means:
(1) For transport by public highway or rail any transport vehicle or large freight container;
(2) For transport by water any vessel, or any hold, compartment, or defined deck area of
a vessel including any transport vehicle on board the vessel; and
(3) For transport by aircraft any aircraft.
Criticality safety index (CSI) means the dimensionless number (rounded up to the next
tenth) assigned to and placed on the label of a fissile material package, to designate the degree
of control of accumulation of packages containing fissile material during transportation.
Determination of the criticality safety index is described in §§ 71.22, 71.23, and 71.59.
Deuterium means, for the purposes of §§ 71.15 and 71.22, the definition of Deuterium
as found in § 110.2 of this chapter.
DOT means the U.S. Department of Transportation.
Exclusive use means the sole use by a single consignor of a conveyance for which all
initial, intermediate, and final loading and unloading are carried out in accordance with the
direction of the consignor or consignee. The consignor and the carrier must ensure that any
loading or unloading is performed by personnel having radiological training and resources
appropriate for safe handling of the consignment. The consignor must issue specific
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instructions, in writing, for maintenance of exclusive use shipment controls, and include them
with the shipping paper information provided to the carrier by the consignor.
Fissile material means the radionuclides uranium-233, uranium-235, plutonium-239,
and plutonium-241, or any combination of these radionuclides. Fissile material means the
fissile nuclides themselves, not material containing fissile nuclides. Unirradiated natural
uranium and depleted uranium and natural uranium or depleted uranium, that has been
irradiated in thermal reactors only, are not included in this definition. Certain exclusions from
fissile material controls are provided in § 71.15.
Graphite means, for the purposes of §§ 71.15 and 71.22, the definition of Nuclear grade
graphite as found in § 110.2 of this chapter.
Licensed material means by-product, source, or special nuclear material received,
possessed, used, or transferred under a general or specific license issued by the Commission
pursuant to the regulations in this chapter.
Low specific activity material (LSA) means radioactive material with limited specific
activity that satisfies the descriptions and limits set forth below. Shielding materials surrounding
the LSA material may not be considered in determining the estimated average specific activity
of the package contents. LSA material must be in one of three groups:
(1) LSA - I.
(i) Ores containing only naturally occurring radionuclides (e.g., uranium, thorium) and
uranium or thorium concentrates of such ores;
(ii) Solid unirradiated natural uranium or depleted uranium or natural thorium or their
solid or liquid compounds or mixtures;
(iii) Radioactive material, other than fissile material, for which the A2 value is unlimited;
or
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(iv) Mill tailings, contaminated earth, concrete, rubble, other debris, and activated
material in which the radioactive material is essentially uniformly distributed, and the average
specific activity does not exceed 10-6 A2/g.
(2) LSA - II.
(i) Water with tritium concentration up to 0.8 TBq/liter (20.0 Ci/liter); or
(ii) Material in which the radioactive material is distributed throughout, and the average
specific activity does not exceed 10-4 A2/g for solids and gases, and 10-5 A2/g for liquids.
(3) LSA - III. Solids (e.g., consolidated wastes, activated materials) that satisfy the
requirements of § 71.77, in which:
(i) The radioactive material is distributed throughout a solid or a collection of solid
objects, or is essentially uniformly distributed in a solid compact binding agent (such as
concrete, bitumen, ceramic, etc.);
(ii) The radioactive material is relatively insoluble, or it is intrinsically contained in a
relatively insoluble material, so that, even under loss of packaging, the loss of radioactive
material per package by leaching, when placed in water for 7 days, would not exceed 0.1 A2;
and
(iii) The average specific activity of the solid does not exceed 2 x10-3 A2/g.
Low toxicity alpha emitters means natural uranium, depleted uranium, natural thorium;
uranium-235, uranium-238, thorium-232, thorium-228 or thorium-230 when contained in ores or
physical or chemical concentrates or tailings; or alpha emitters with a half-life of less than 10
days.
Maximum normal operating pressure means the maximum gauge pressure that would
develop in the containment system in a period of 1 year under the heat condition specified in
§ 71.71(c)(1), in the absence of venting, external cooling by an ancillary system, or operational
controls during transport.
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Natural thorium means thorium with the naturally occurring distribution of thorium
isotopes (essentially 100 weight percent thorium-232).
Normal form radioactive material means radioactive material that has not been
demonstrated to qualify as "special form radioactive material."
Optimum interspersed hydrogenous moderation means the presence of hydrogenous
material between packages to such an extent that the maximum nuclear reactivity results.
Package means the packaging together with its radioactive contents as presented for
transport.
(1) Fissile material package or Type AF package, Type BF package, Type B(U)F
package, or Type B(M)F package means a fissile material packaging together with its fissile
material contents.
(2) Type A package means a Type A packaging together with its radioactive contents. A
Type A package is defined and must comply with the DOT regulations in 49 CFR Part 173.
(3) Type B package means a Type B packaging together with its radioactive contents.
On approval, a Type B package design is designated by NRC as B(U) unless the package has
a maximum normal operating pressure of more than 700 kPa (100 lbs/in2) gauge or a pressure
relief device that would allow the release of radioactive material to the environment under the
tests specified in § 71.73 (hypothetical accident conditions), in which case it will receive a
designation B(M). B(U) refers to the need for unilateral approval of international shipments;
B(M) refers to the need for multilateral approval of international shipments. There is no
distinction made in how packages with these designations may be used in domestic
transportation. To determine their distinction for international transportation, see DOT
regulations in 49 CFR Part 173. A Type B package approved before September 6, 1983, was
designated only as Type B. Limitations on its use are specified in § 71.19.
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(4) Type B(DP) package means a Type B(DP) packaging together with its radioactive
contents. A Type B(DP) package is a dual-purpose package intended for both the
transportation and storage of spent fuel. A type B(DP) package is also a fissile material
package. A Type B(DP) package is issued both a certificate of compliance approving the
design of a spent-fuel transportation package, in accordance with subpart I of this part, and a
certificate of compliance approving the design of a spent fuel storage cask, in accordance with
subpart L of part 72 of this chapter.
Packaging means the assembly of components necessary to ensure compliance with
the packaging requirements of this part. 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 be
designated as part of the packaging.
Special form radioactive material means radioactive material that 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 mm (0.2 in); and
(3) It satisfies the requirements of § 71.75. A special form encapsulation designed in
accordance with the requirements of § 71.4 in effect on June 30, 1983 (see 10 CFR part 71,
revised as of January 1, 1983), and constructed before July 1, 1985, and a special form
encapsulation designed in accordance with the requirements of § 71.4 in effect on March 31,
1996 (see 10 CFR part 71, revised as of January 1, 1983), and constructed before April 1,
1998, may continue to be used. Any other special form encapsulation must meet the
specifications of this definition.
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Specific activity of a radionuclide means the radioactivity of the radionuclide per unit
mass of that nuclide. The specific activity of a material in which the radionuclide is essentially
uniformly distributed is the radioactivity per unit mass of the material.
Spent nuclear fuel or Spent fuel means fuel that has been withdrawn from a nuclear
reactor following irradiation, has undergone at least one year’s decay since being used as a
source of energy in a power reactor, and has not been chemically separated into its constituent
elements by reprocessing. Spent fuel includes the special nuclear material, byproduct material,
source material, and other radioactive materials associated with fuel assemblies.
State means a State of the United States, the District of Columbia, the Commonwealth
of Puerto Rico, the Virgin Islands, Guam, American Samoa, and the Commonwealth of the
Northern Mariana Islands.
Structures, systems, and components important to safety (SSCs) means those features
of a Type B(DP) package whose functions are—
(1) To maintain the conditions required to safely transport the package's contents;
(2) To prevent damage to the package during transport; or
(3) To provide reasonable assurance that the radioactive material contents can be
received, handled, transported, and retrieved without undue risk to public health and safety and
the environment.
Surface Contaminated Object (SCO) means a solid object that is not itself classed as
radioactive material, but which has radioactive material distributed on any of its surfaces. SCO
must be in one of two groups with surface activity not exceeding the following limits:
(1) SCO - I: A solid object on which:
(i) The nonfixed contamination on the accessible surface averaged over 300 cm2 (or the
area of the surface if less than 300 cm2) does not exceed 4 Bq/cm2 (10-4 microcurie/cm2) for
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beta and gamma and low toxicity alpha emitters, or 0.4 Bq/cm2 (10-5 microcurie/cm2) for all
other alpha emitters;
(ii) The fixed contamination on the accessible surface averaged over 300 cm2 (or the
area of the surface if less than 300 cm2) does not exceed 4x104 Bq/cm2 (1.0 microcurie/cm2) for
beta and gamma and low toxicity alpha emitters, or 4x103 Bq/cm2 (0.1 microcurie/cm2) for all
other alpha emitters; and
(iii) The nonfixed contamination plus the fixed contamination on the inaccessible surface
averaged over 300 cm2 (or the area of the surface if less than 300 cm2) does not exceed 4x104
Bq/cm2 (1 microcurie/cm2) for beta and gamma and low toxicity alpha emitters, or 4x103 Bq/cm2
(0.1 microcurie/cm2) for all other alpha emitters.
(2) SCO - II: A solid object on which the limits for SCO - I are exceeded and on which:
(i) The nonfixed contamination on the accessible surface averaged over 300 cm2 (or the
area of the surface if less than 300 cm2) does not exceed 400 Bq/cm2 (10-2 microcurie/cm2) for
beta and gamma and low toxicity alpha emitters or 40 Bq/cm2 (10-3 microcurie/cm2) for all other
alpha emitters;
(ii) The fixed contamination on the accessible surface averaged over 300 cm2 (or the
area of the surface if less than 300 cm2) does not exceed 8x105 Bq/cm2 (20 microcuries/cm2)
for beta and gamma and low toxicity alpha emitters, or 8x104 Bq/cm2 (2 microcuries/cm2) for all
other alpha emitters; and
(iii) The nonfixed contamination plus the fixed contamination on the inaccessible surface
averaged over 300 cm2 (or the area of the surface if less than 300 cm2) does not exceed 8x105
Bq/cm2 (20 microcuries/cm2) for beta and gamma and low toxicity alpha emitters, or 8x104
Bq/cm2 (2 microcuries/cm2) for all other alpha emitters.
Transport index (TI) means the dimensionless number (rounded up to the next tenth)
placed on the label of a package, to designate the degree of control to be exercised by the
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carrier during transportation. The transport index is the number determined by multiplying the
maximum radiation level in millisievert (mSv) per hour at 1 meter (3.3 ft) from the external
surface of the package by 100 (equivalent to the maximum radiation level in millirem per hour at
1 meter (3.3 ft)).
Type A quantity means a quantity of radioactive material, the aggregate radioactivity of
which does not exceed A1 for special form radioactive material, or A2, for normal form
radioactive material, where A1 and A2 are given in Table A - 1 of this part, or may be determined
by procedures described in Appendix A of this part.
Type B quantity means a quantity of radioactive material greater than a Type A quantity.
Uranium -- natural, depleted, enriched
(1) Natural uranium means uranium with the naturally occurring distribution of uranium
isotopes (approximately 0.711 weight percent uranium-235, and the remainder by weight
essentially uranium-238).
(2) Depleted uranium means uranium containing less uranium-235 than the naturally
occurring distribution of uranium isotopes.
(3) Enriched uranium means uranium containing more uranium-235 than the naturally
occurring distribution of uranium isotopes.

§71.5 Transportation of licensed material.
(a) Each licensee who transports licensed material outside the site of usage, as
specified in the NRC license, or where transport is on public highways, or who delivers licensed
material to a carrier for transport, shall comply with the applicable requirements of the DOT
regulations in 49 CFR parts 170 through 189 appropriate to the mode of transport.
(1) The licensee shall particularly note DOT regulations in the following areas:
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(i) Packaging -- 49 CFR part 173: Subparts A and B and I.
(ii) Marking and labeling -- 49 CFR part 172: Subpart D, §§ 172.400 through 172.407,
§§ 172.436 through 172.440, and subpart E.
(iii) Placarding -- 49 CFR part 172: Subpart F, especially §§ 172.500 through 172.519,
172.556, and appendices B and C.
(iv) Accident reporting -- 49 CFR part 171: §§ 171.15 and 171.16.
(v) Shipping papers and emergency information -- 49 CFR part 172: Subparts C and G.
(vi) Hazardous material employee training -- 49 CFR part 172: Subpart H.
(vii) Hazardous material shipper/carrier registration -- 49 CFR part 107: Subpart G.
(2) The licensee shall also note DOT regulations pertaining to the following modes of
transportation:
(i) Rail -- 49 CFR part 174: Subparts A through D and K.
(ii) Air -- 49 CFR part 175.
(iii) Vessel -- 49 CFR part 176: Subparts A through F and M.
(iv) Public Highway -- 49 CFR part 177 and parts 390 through 397.
(b) If DOT regulations are not applicable to a shipment of licensed material, the licensee
shall conform to the standards and requirements of the DOT specified in paragraph (a) of this
section to the same extent as if the shipment or transportation were subject to DOT regulations.
A request for modification, waiver, or exemption from those requirements, and any notification
referred to in those requirements, must be filed with, or made to, the Director, Office of Nuclear
Material Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, DC
20555-0001.
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§ 71.6 Information collection requirements: OMB approval.
(a) The Nuclear Regulatory Commission has submitted the information collection
requirements contained in this part to the Office of Management and Budget (OMB) for
approval as required by the Paperwork Reduction Act (44 U.S.C. 3501 et seq.). The NRC may
not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number. OMB has approved the information
collection requirements contained in this part under control number 3150-0008.
(b) The approved information collection requirements contained in this part appear in
§§ 71.5, 71.7, 71.8, 71.12, 71.13, 71.17, 71.18, 71.19, 71.20, 71.31, 71.33, 71.35, 71.37, 71.38,
71.39, 71.41, 71.47, 71.85, 71.87, 71.89, 71.90, 71.91, 71.93, 71.95, 71.97, 71.101, 71 103,
71.105, 71.107, 71.109, 71.111, 71.113, 71.115, 71.117, 71.119, 71.121, 71.123, 71.125,
71.127, 71.129, 71.131, 71.133, 71.135, 71.137, 71.151, 71.153, 71.155, 71.157, 71.159,
71.161, 71.165, 71.167, 71.171, 71.173, 71.175, 71.177, and Appendix A.

§ 71.7 Completeness and accuracy of information.
(a) Information provided to the Commission by a licensee, certificate holder, or an
applicant for a license or CoC; or information required by statute or by the Commission's
regulations, orders, license or CoC conditions, to be maintained by the licensee or certificate
holder, must be complete and accurate in all material respects.
(b) Each licensee, certificate holder, or applicant for a license or CoC must notify the
Commission of information identified by the licensee, certificate holder, or applicant for a
license or CoC as having, for the regulated activity, a significant implication for public health
and safety or common defense and security. A licensee, certificate holder, or an applicant for a
license or CoC violates this paragraph only if the licensee, certificate holder, or applicant for a
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license or CoC fails to notify the Commission of information that the licensee, certificate holder,
or applicant for a license or CoC has identified as having a significant implication for public
health and safety or common defense and security. Notification must be provided to the
Administrator of the appropriate Regional Office within two working days of identifying the
information. This requirement is not applicable to information which is already required to be
provided to the Commission by other reporting or updating requirements.

§ 71.8 Deliberate misconduct.
(a) This section applies to any-(1) Licensee;
(2) Certificate holder;
(3) Quality assurance program approval holder;
(4) Applicant for a license, certificate, or quality assurance program approval;
(5) Contractor (including a supplier or consultant) or subcontractor, to any person
identified in paragraphs (a)(4) of this section; or
(6) Employees of any person identified in paragraphs (a)(1) through (a)(5) of this
section.
(b) A person identified in paragraph (a) of this section who knowingly provides to any
entity, listed in paragraphs (a)(1) through (a)(5) of this section any components, materials, or
other goods or services that relate to a licensee’s, certificate holder’s, quality assurance
program approval holder’s or applicant’s activities subject to this part may not:
(1) Engage in deliberate misconduct that causes or would have caused, if not detected,
a licensee, certificate holder, quality assurance program approval holder, or any applicant to be
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in violation of any rule, regulation, or order; or any term, condition or limitation of any license,
certificate or approval issued by the Commission; or
(2) Deliberately submit to the NRC, a licensee, a certificate holder, quality assurance
program approval holder, an applicant for a license, certificate or quality assurance program
approval, or a licensee’s, applicant’s, certificate holder’s, or quality assurance program approval
holder’s contractor or subcontractor, information that the person submitting the information
knows to be incomplete or inaccurate in some respect material to the NRC.
(c) A person who violates paragraph (b)(1) or (b)(2) of this section may be subject to
enforcement action in accordance with the procedures in 10 CFR part 2, subpart B.
(d) For the purposes of paragraph (b)(1) of this section, deliberate misconduct by a
person means an intentional act or omission that the person knows:
(1) Would cause a licensee, certificate holder, quality assurance program approval
holder, or applicant for a license, certificate, or quality assurance program approval to be in
violation of any rule, regulation, or order; or any term, condition, or limitation of any license or
certificate issued by the Commission; or
(2) Constitutes a violation of a requirement, procedure, instruction, contract, purchase
order, or policy of a licensee, certificate holder, quality assurance program approval holder,
applicant, or the contractor or subcontractor of any of them.

§ 71.9 Employee protection.
(a) Discrimination by a Commission licensee, certificate holder, an applicant for a
Commission license or a CoC, or a contractor or subcontractor of any of these, against an
employee for engaging in certain protected activities, is prohibited. Discrimination includes
discharge and other actions that relate to compensation, terms, conditions, or privileges of
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employment. The protected activities are established in section 211 of the Energy
Reorganization Act of 1974, as amended, and in general are related to the administration or
enforcement of a requirement imposed under the Atomic Energy Act of 1954, as amended, or
the Energy Reorganization Act of 1974, as amended.
(1) The protected activities include, but are not limited to:
(i) Providing the Commission or his or her employer information about alleged violations
of either of the statutes named in paragraph (a) of this section or possible violations of
requirements imposed under either of those statutes;
(ii) Refusing to engage in any practice made unlawful under either of the statutes named
in paragraph (a) of this section or under these requirements if the employee has identified the
alleged illegality to the employer;
(iii) Requesting the Commission to institute action against his or her employer for the
administration or enforcement of these requirements;
(iv) Testifying in any Commission proceeding, or before Congress, or at any Federal or
State proceeding regarding any provision (or proposed provision) of either of the statutes
named in paragraph (a) of this section; and
(v) Assisting or participating in, or is about to assist or participate in, these activities.
(2) These activities are protected even if no formal proceeding is actually initiated as a
result of the employee's assistance or participation.
(3) This section has no application to any employee alleging discrimination prohibited by
this section who, acting without direction from his or her employer (or the employer's agent),
deliberately causes a violation of any requirement of the Energy Reorganization Act of 1974, as
amended, or the Atomic Energy Act of 1954, as amended.
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(b) Any employee who believes that he or she has been discharged or otherwise
discriminated against by any person for engaging in protected activities specified in paragraph
(a)(1) of this section may seek a remedy for the discharge or discrimination through an
administrative proceeding in the Department of Labor. The administrative proceeding must be
initiated within 180 days after an alleged violation occurs. The employee may do this by filing a
complaint alleging the violation with the Department of Labor, Employment Standards
Administration, Wage and Hour Division. The Department of Labor may order reinstatement,
back pay, and compensatory damages.
(c) A violation of paragraph (a), (e), or (f) of this section by a Commission licensee,
certificate holder, applicant for a Commission license or a CoC, or a contractor or subcontractor
of any of these may be grounds for:
(1) Denial, revocation, or suspension of the license or the CoC;
(2) Imposition of a civil penalty on the licensee or applicant; or
(3) Other enforcement action.
(d) Actions taken by an employer, or others, which adversely affect an employee may be
predicated upon nondiscriminatory grounds. The prohibition applies when the adverse action
occurs because the employee has engaged in protected activities. An employee's engagement
in protected activities does not automatically render him or her immune from discharge or
discipline for legitimate reasons or from adverse action dictated by nonprohibited
considerations.
(e)(1) Each licensee, certificate holder, and applicant for a license or CoC must
prominently post the revision of NRC Form 3, "Notice to Employees,'' referenced in § 19.11(c).
This form must be posted at locations sufficient to permit employees protected by this section to
observe a copy on the way to or from their place of work. The premises must be posted not
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later than 30 days after an application is docketed and remain posted while the application is
pending before the Commission, during the term of the license or CoC, and for 30 days
following license or CoC termination.
(2) Copies of NRC Form 3 may be obtained by writing to the Regional Administrator of
the appropriate U.S. Nuclear Regulatory Commission Regional Office listed in Appendix D to
part 20 of this chapter or by calling the NRC Information and Records Management Branch at
301-415-7230.
(f) No agreement affecting the compensation, terms, conditions, or privileges of
employment, including an agreement to settle a complaint filed by an employee with the
Department of Labor pursuant to section 211 of the Energy Reorganization Act of 1974, as
amended, may contain any provision which would prohibit, restrict, or otherwise discourage an
employee from participating in a protected activity as defined in paragraph (a)(1) of this section
including, but not limited to, providing information to the NRC or to his or her employer on
potential violations or other matters within NRC's regulatory responsibilities.

§ 71.10 Public inspection of application.
Applications for approval of a package design under this part, which are submitted to the
Commission, may be made available for public inspection, in accordance with provisions of
parts 2 and 9 of this chapter. This includes an application to amend or revise an existing
package design, any associated documents and drawings submitted with the application, and
any responses to NRC requests for additional information.
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§ 71.11 [Reserved.]

Sec.
71.12 Specific exemptions.
71.13 Exemption of physicians.
71.14 Exemption for low-level materials.
71.15 Exemption from classification as fissile material.
71.16 [Reserved.]

Subpart B - Exemptions
§ 71.12 Specific exemptions.
On application of any interested person or on its own initiative, the Commission may
grant any exemption from the requirements of the regulations in this part that it determines is
authorized by law and will not endanger life or property nor the common defense and security.

§ 71.13 Exemption of physicians.
Any physician licensed by a State to dispense drugs in the practice of medicine is
exempt from § 71.5 with respect to transport by the physician of licensed material for use in the
practice of medicine. However, any physician operating under this exemption must be licensed
under 10 CFR part 35 or the equivalent Agreement State regulations.

§ 71.14 Exemption for low-level materials.
(a) A licensee is exempt from all the requirements of this part with respect to shipment
or carriage of the following low-level materials:
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(1) Natural material and ores containing naturally occurring radionuclides that are not
intended to be processed for use of these radionuclides, provided the activity concentration of
the material does not exceed 10 times the values specified in Appendix A, of this part.
(2) Materials for which the activity concentration is not greater than the activity
concentration values specified in Appendix A, of this part, or for which the consignment activity
is not greater than the limit for an exempt consignment found in Appendix A, of this part.
(b) A licensee is exempt from all requirements of this part, other than §§ 71.5 and 71.88,
with respect to shipment or carriage of the following packages, provided the packages do not
contain any fissile material, or the material is exempt from classification as fissile material under
§ 71.15:
(1) The package contains no more than a Type A quantity of radioactive material.
Exception. This paragraph does not apply to a package — transported within the United States
— containing special greater than an A1 quantity form plutonium-244;
(2) The package — transported within the United States — contains no more than 0.74
TBq (20 Ci) of special form plutonium-244; or
(3) The package contains only LSA or SCO radioactive material, provided —
(i) tThat the LSA or SCO material has an external radiation dose of less than or equal to
10 mSv/h (1 rem/h), at a distance of 3 m from the unshielded material; or
(ii) tThat the package is classified as LSA-I or SCO-I.
(c) A licensee is exempt from all requirements of this part, other than §§ 71.5 and 71.88,
with respect to shipment or carriage of low-specific-activity (LSA) material in group LSA - I, or
surface contaminated objects (SCOs) in group SCO - I.
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§ 71.15 Exemption from classification as fissile material.
Fissile materials meeting the requirements of at least one of the paragraphs (a) through
(e) of this section, are exempt from classification as fissile material and from the fissile material
package standards of §§ 71.55 and 71.59, but are subject to all other requirements of this part,
except as noted.
(a) The mass ratio of iron to fissile material is greater than 200:1 and the package
contents contain less than 15 g of fissile material. The fissile material may be contained in
individual or bulk packaging.
(b) The mass ratio of noncombustible, insoluble-in-water, material (including both the
contents and packaging) to fissile material is greater than 2000:1 and the package contents
contain less than 350 g of fissile material. Lead, beryllium, graphite, and hydrogenous material
enriched in deuterium may be present in the package, but must not be included in determining
the mass ratio for the package. The fissile material may be contained in individual or bulk
packaging.
(c) Uranium enriched in uranium-235 to a maximum of 1 percent by weight, and with
total plutonium and uranium-233 content of up to 1 percent of the mass of uranium-235,
provided that the mass of any beryllium, graphite, and hydrogenous material enriched in
deuterium present in the package is less than 0.1 percent of the fissile mass.
(d) Liquid solutions of uranyl nitrate enriched in uranium-235 to a maximum of 2 percent
by weight, provided that:
(1) the total plutonium and uranium-233 content does not exceed 0.1 percent of the
mass of uranium-235;
(2) the nitrogen to uranium atomic ratio (N/U) is greater than or equal to 2.0; and
(3) the material must be contained in at least a DOT Type A package.
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(e) Plutonium with a total mass of less than 1000 grams, provided that: plutonium-239,
plutonium-241, or any combination of these radionuclides, constitutes less than 20 percent by
mass of the total quantity of plutonium in the package.

§ 71.16 [Reserved]

Sec.
71.17 General license: NRC-approved package.
71.18 General license: NRC-approved Type B(DP) package.
71.19 Previously approved package.
71.20 General license: DOT specification container.
71.21 General License: Use of foreign approved package.
71.22 General license: Fissile material.
71.23 General license: Plutonium-beryllium special form material.
71.24 [Reserved]
71.25 [Reserved]

Subpart C - General Licenses

§ 71.17 General license: NRC-approved package.
(a) A general license is hereby issued to any licensee of the Commission to transport, or
to deliver to a carrier for transport, licensed material in a package (other than a Type B(DP)
package) for which a license, certificate of compliance, or other approval has been issued by
the NRC.

215

(b) This general license applies only to a licensee who has a quality assurance program
approved by the Commission as satisfying the provisions of subpart H of this part.
(c) This general license applies only to a licensee who -(1) Has a copy of the certificate of compliance, or other approval of the package, and
has the drawings and other documents referenced in the approval relating to the use and
maintenance of the packaging and to the actions to be taken before shipment;
(2) Complies with the terms and conditions of the license, certificate, or other approval,
as applicable, and the applicable requirements of subparts A, G, and H of this part; and
(3) Submits in writing to the NRC, before the licensee's first use of the package, the
licensee's name and license number and the package identification number specified in the
package approval. A licensee shall submit this information in accordance with § 71.1.
(d) This general license applies only when the package approval authorizes use of the
package under this general license.
(e) For a Type B or fissile material package, the design of which was approved by NRC
before April 1, 1996, the general license is subject to the additional restrictions of § 71.19.

§ 71.18 General license: NRC-approved Type B(DP) package.
(a) A general license is hereby issued to any licensee of the Commission to transport, or
to deliver to a carrier for transport, licensed material in a Type B(DP) package for which a
license, certificate of compliance (CoC), or other approval has been issued by the NRC.
(b) This general license applies only to a licensee who has a quality assurance program
approved by the Commission as satisfying the provisions of subpart H of this part.
(c) This general license applies only to a licensee who —
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(1) Has a copy of the CoC, or other approval, of the Type B(DP) package; a copy of the
updated final safety analysis report for the package; and the drawings and other documents
referenced in the CoC, or other approval, relating to the use and maintenance of the packaging
and to the actions to be taken before shipment;
(2) Complies with the terms and conditions of the license, CoC, or other approval, as
applicable, and the applicable requirements of subparts A, G, and H of this part; and
(3) Submits in writing to the NRC, before the licensee's first use of the package, the
licensee's name and license number and the package identification number specified in the
package approval. A licensee shall submit this information in accordance with § 71.1.
(d) This general license applies only when the package approval authorizes use of the
Type B(DP) package under this general license.
(e) This general license does not authorize a Type B(DP) packages to be transported by
air.

§71.19 Previously approved package.
(a) A Type B package previously approved by NRC, but not designated as B(U), B(M),
B(U)F, B(M)F, in the identification number of the NRC Certificate of Compliance, or Type AF
packages approved under Safety Series No. 6 (1967 Edition), may be used under the general
license of § 71.17 with the following additional conditions:
(1) Fabrication of the packaging was satisfactorily completed by August 31, 1986, as
demonstrated by application of its model number in accordance with § 71.85(c);
(2) A package used for a shipment to a location outside the United States is subject to
multilateral approval, as defined in DOT regulations at 49 CFR 173.403; and
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(3) A serial number that uniquely identifies each packaging which conforms to the
approved design is assigned to, and legibly and durably marked on, the outside of each
packaging.
(4) § 71.19(a) will expire 3 years after the effective date of the final rule.
(b) A Type B(U) package, a Type B(M) package, or a fissile material package,
previously approved by the NRC but without the designation "-85" in the identification number of
the NRC Certificate of Compliance, may be used under the general license of § 71.17 with the
following additional conditions:
(1) Fabrication of the package is satisfactorily completed by April 1, 1999, as
demonstrated by application of its model number in accordance with § 71.85(c);
(2) A package used for a shipment to a location outside the United States is subject to
multilateral approval as defined in DOT regulations at 49 CFR 173.403; and
(3) A serial number which uniquely identifies each packaging which conforms to the
approved design is assigned to and legibly and durably marked on the outside of each
packaging.
(c) A Type B(U) package, a Type B(M) package, or a fissile material package previously
approved by the NRC, but without the designation "-96" in the identification number of the NRC
Certificate of Compliance, may be used under the general license of § 71.17 with the following
additional conditions:
(1) Fabrication of the package must be satisfactorily completed by December 31, 2006,
as demonstrated by application of its model number in accordance with § 71.85(c); and
(2) After December 31, 2003, a package used for a shipment to a location outside the
United States is subject to multilateral approval as defined in DOT regulations at 49 CFR
173.403.
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(d) NRC will approve modifications to the design and authorized contents of a Type B
package, or a fissile material package, previously approved by NRC, provided -(1) The modifications of a Type B package are not significant with respect to the design,
operating characteristics, or safe performance of the containment system, when the package is
subjected to the tests specified in §§ 71.71 and 71.73;
(2) The modifications of a fissile material package are not significant, with respect to the
prevention of criticality, when the package is subjected to the tests specified in §§ 71.71 and
71.73; and
(3) The modifications to the package satisfy the requirements of this part.
(e) NRC will revise the package identification number to designate previously approved
package designs as B(U), B(M), AF, or BF, as appropriate, and with the identification number
suffix "-96" after receipt of an application demonstrating that the design meets the requirements
of this part.

§ 71.20 General license: DOT specification container.
(a) A general license is issued to any licensee of the Commission to transport, or to
deliver to a carrier for transport, licensed material in a specification container for fissile material
or for a Type B quantity of radioactive material as specified in DOT regulations at 49 CFR parts
173 and 178.
(b) This general license applies only to a licensee who has a quality assurance program
approved by the Commission as satisfying the provisions of subpart H of this part.
(c) This general license applies only to a licensee who -(1) Has a copy of the specification; and
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(2) Complies with the terms and conditions of the specification and the applicable
requirements of subparts A, G, and H of this part.
(d) This general license is subject to the limitation that the specification container may
not be used for a shipment to a location outside the United States, except by multilateral
approval, as defined in DOT regulations at 49 CFR 173.403.

§ 71.21 General License: Use of foreign approved package.
(a) A general license is issued to any licensee of the Commission to transport, or to
deliver to a carrier for transport, licensed material in a package the design of which has been
approved in a foreign national competent authority certificate that has been revalidated by DOT
as meeting the applicable requirements of 49 CFR 171.12.
(b) Except as otherwise provided in this section, the general license applies only to a
licensee who has a quality assurance program approved by the Commission as satisfying the
applicable provisions of subpart H of this part.
(c) This general license applies only to shipments made to or from locations outside the
United States.
(d) This general license applies only to a licensee who -(1) Has a copy of the applicable certificate, the revalidation, and the drawings and other
documents referenced in the certificate, relating to the use and maintenance of the packaging
and to the actions to be taken before shipment; and
(2) Complies with the terms and conditions of the certificate and revalidation, and with
the applicable requirements of subparts A, G, and H of this part. With respect to the quality
assurance provisions of subpart H of this part, the licensee is exempt from design, construction,
and fabrication considerations.
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§ 71.22 General license: Fissile material.
(a) A general license is issued to any licensee of the Commission to transport fissile
material, or to deliver fissile material to a carrier for transport, if the material is shipped in
accordance with this section. The fissile material need not be contained in a package which
meets the standards of subparts E and F of this part; however, the material must be contained
in a Type A package. The Type A package must also meet the DOT requirements of
49 CFR 173.417(a).
(b) The general license applies only to a licensee who has a quality assurance program
approved by the Commission as satisfying the provisions of subpart H of this part.
(c) The general license applies only when a package's contents:
(1) Contain less than a Type A quantity of fissile material; and
(2) Contain less than 500 total grams of beryllium, graphite, or hydrogenous material
enriched in deuterium.
(d) The general license applies only to fissile material packages labeled with a CSI
which:
(1) has been determined in accordance with paragraph (e) of this section;
(2) has a value less than or equal to 10.0; and
(3) for a shipment of multiple fissile material packages, contained in a single
conveyance, the sum of the CSIs must meet the requirements of § 71.59(c).
(e)(1) The value for the CSI must be greater than or equal to the number calculated by
the following equation:

grams of
CSI = 10ê
X

235

U

grams of
+
Y
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+

grams of Pu
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(2) The calculated CSI must be rounded up to the first decimal place;
(3) The values of X, Y, and Z used in the CSI equation must be taken from Tables 71-1
or 71-2, as appropriate;
(4) If Table 71-2 is used to obtain the value of X, then the values for the terms in the
equation for uranium-233 and plutonium must be assumed to be zero; and
(5) Table 71-1 values for X, Y, and Z must be used to determine the CSI if:
(i) uranium-233 is present in the package;
(ii) the mass of plutonium exceeds 1 percent of the mass of uranium-235;
(iii) the uranium-235 is of unknown enrichment; or
(iv) substances having a moderating effectiveness (i.e., an average hydrogen density
greater than H2O) [e.g., certain hydrocarbon oils or plastics] are present in any form, except as
polyethylene used for packing or wrapping.
TABLE 71-1. MASS LIMITS FOR GENERAL LICENSE PACKAGES CONTAINING MIXED QUANTITIES OF
FISSILE MATERIAL OR URANIUM-235 OF UNKNOWN ENRICHMENT PER § 71.22(e)
Fissile material
mass mixed with
moderating
substances having
an average
hydrogen density
less than or equal
to H2O. (grams)

Fissile material

235

Fissile material
mass mixed with
moderating
substances having
an average
hydrogen density
greater than H2O.a
(grams)

38
U (X)...............................................................................
60
27
43
U (Y)...............................................................................
239
24
37
Pu or 241Pu (Z)....................................................
a
When mixtures of moderating substances are present, the lower mass limits shall be used if more than 15
percent of the moderating substance has an average hydrogen density greater than H2O.
233
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TABLE 71-2 — MASS LIMITS FOR GENERAL LICENSE PACKAGES CONTAINING URANIUM-235
OF KNOWN ENRICHMENT PER § 71.22(e)
Uranium enrichment in weight percent of 235U not exceeding

Fissile material mass
of 235U (X). (grams)
60
63
67
72
76
78
81
82
85
88
90
93
97
102
108
114
120
132
150
180
246
408
480
1,020
1.800

24
20
15
11
10
9.5
9
8.5
8
7.5
7
6.5
6
5.5
5
4.5
4
3.5
3
2.5
2
1.5
1.35
1
0.92

§ 71.23 General license: Plutonium-beryllium special form material.
(a) A general license is issued to any licensee of the Commission to transport fissile
material in the form of plutonium-beryllium (Pu-Be) special form sealed sources, or to deliver
Pu-Be sealed sources to a carrier for transport, if the material is shipped in accordance with this
section. This material need not be contained in a package which meets the standards of
subparts E and F of this part; however, the material must be contained in a Type A package.
The Type A package must also meet the DOT requirements of 49 CFR 173.417(a).
(b) The general license applies only to a license who has a quality assurance program
approved by the Commission as satisfying the provisions of subpart H of this part.
(c)The general license applies only when a package's contents:
(1) Contain less than a Type A quantity of material; and
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(2) Contain less than 1000 g of plutonium, provided that: plutonium-239, plutonium-241,
or any combination of these radionuclides, constitutes less than 240 g of the total quantity of
plutonium in the package.
(d) The general license applies only to packages labeled with a CSI which:
(1) has been determined in accordance with paragraph (e) of this section;
(2) has a value less than or equal to 100.0; and
(3) for a shipment of multiple fissile material packages, contained in a single
conveyance, the sum of the CSI must meet the requirements of § 71.59(c).
(e)(1) The value for the CSI must be greater than or equal to the number calculated by
the following equation:

CSI = 10ê

grams of

239

Pu + grams of
24

241

Pu

ú; and

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

§ 71.24 [Reserved]
§ 71.25 [Reserved]

3. In § 71.41, paragraph (a) is revised and a new paragraph (d) is added to read as
follows:
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§ 71.41 Demonstration of compliance.
(a) The effects on a package of the tests specified in § 71.71 (“Normal conditions of
transport”), and the tests specified in § 71.73 (“Hypothetical accident conditions”), and § 71.61
(“Special requirements for Type B packages containing more than 105 A2 ”), must be evaluated
by subjecting a specimen or scale model to a specific test, or by another method of
demonstration acceptable to the Commission, as appropriate for the particular feature being
considered.
†

†

†

†

†

(d) Packages for which compliance with the other provisions of these regulations is
impracticable shall not be transported except under special package authorization. Provided
the applicant demonstrates that compliance with the other provisions of the regulations is
impracticable and that the requisite standards of safety established by these regulations have
been demonstrated through means alternative to the other provisions, a special package
authorization may be approved for one-time shipments. The applicant shall demonstrate that
the overall level of safety in transport for these shipments is at least equivalent to that which
would be provided if all the applicable requirements had been met.

4. In § 71.51, the introductory text of paragraph (a) is revised, and a new paragraph (d)
is added to read as follows:

§ 71.51 Additional requirements for Type B packages.
(a) A Type B package, in addition to satisfying the requirements of §§ 71.41 through
71.47, must be designed, constructed, and prepared for shipment so that under the tests
specified in:
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†

†

†

†

†

(d) For packages which contain radioactive contents with activity greater than 105 A2, the
requirements of § 71.61 must be met. Except for Type B(DP) packages, a package must meet
the requirements of § 71.61, if the package contents contain radioactive material with an activity
greater than 105 A2.

5. Section 71.53 is removed and reserved.

§ 71.53 [Reserved]

6. In § 71.55, paragraph (b) is revised, and new paragraphs (f) and (g) are added to
read as follows:

§ 71.55 General requirements for fissile material packages.
†

†

†

†

†

(b) Except as provided in paragraph (c) or (g) of this section, a package used for the
shipment of fissile material must be so designed and constructed and its contents so limited
that it would be subcritical if water were to leak into the containment system, or liquid contents
were to leak out of the containment system so that, under the following conditions, maximum
reactivity of the fissile material would be attained:
†

†

†

†

(f) For fissile material package designs to be transported by air:
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†

(1) The package must be designed and constructed, and its contents limited so that it
would be subcritical, assuming reflection by 20 cm (7.9 in) of water but no water inleakage,
when subjected to sequential application of:
(i) The free drop test in §71.73(c)(1);
(ii) The crush test in §71.73(c)(2);
(iii) A puncture test, for packages of 250 kg or more, consisting of a free drop of the
specimen through a distance of 3 m (120 in) in a position for which maximum damage is
expected at the conclusion of the test sequence, onto the upper end of a solid, vertical,
cylindrical, mild steel probe mounted on an essentially unyielding, horizontal surface. The probe
must be 20 cm (7.9 in) in diameter, with the striking end forming the frustum of a right circular
cone with the dimensions of 30 cm height, 2.5 cm top diameter, and a top edge rounded to a
radius of not more than 6 mm (0.25 in). For packages less than 250 kg, the puncture test must
be the same, except that a 250 kg probe must be dropped onto the specimen which must be
placed on the surface; and
(iv) The thermal test in §71.73(c)(4), except that the duration of the test must be
60 minutes.
(2) The package must be designed and constructed, and its contents limited so that it
would be subcritical, assuming reflection by 20 cm (7.9 in) of water but no water inleakage,
when subjected to an impact on an unyielding surface at a velocity of 90 m/s normal to the
surface, at such orientation so as to result in maximum damage. A separate, undamaged
specimen can be used for this evaluation.
(3) Allowance may not be made for the special design features in paragraph (c) of this
section, unless water leakage into or out of void spaces is prevented following application of the
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tests in paragraphs (f)(1) and (f)(2) of this section, and subsequent application of the immersion
test in § 71.73(c)(5).
(g) Packages containing uranium hexafluoride only are excepted from the requirements
of paragraph (b) of this section provided that:
(1) Following the tests specified in § 71.73 (“Hypothetical accident conditions”), there is
no physical contact between the valve body and any other component of the packaging, other
than at its original point of attachment, and the valve remains leak tight;
(2) There is an adequate quality control in the manufacture, maintenance and repair of
packagings;
(3) Each package is tested to demonstrate closure before each shipment; and
(4) The uranium is enriched to not more than 5 weight percent uranium-235.

7. In § 71.59, paragraphs (b) and (c) are revised to read as follows:

§ 71.59 Standards for arrays of fissile material packages.
†

†

†

†

†

(b) The CSI must be determined by —
(1) Dividing the number 50 by the value of "N" derived using the procedures specified in
paragraph (a) of this section. The value of the CSI may be zero provided that an unlimited
number of packages is subcritical, such that the value of "N" is effectively equal to infinity under
the procedures specified in paragraph (a) of this section. Any CSI greater than zero must be
rounded up to the first decimal place; or
(2) The number calculated by the equations in either §§ 71.22 or 71.23, for packages
shipped under the general license provisions of §§ 71.22 or 71.23.
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(c) Where a fissile material package is assigned a CSI value —
(1) Less than or equal to 10.0, that package may be shipped by any carrier, and that
carrier must provide adequate criticality control by limiting the sum of the CSIs to less than 50.0
in a nonexclusive use vehicle, and to less than 100.0 in an exclusive use vehicle.
(2) Greater than 10.0, that package must be shipped by exclusive use vehicle or other
shipper controlled system specified by DOT for fissile material packages. The shipper must
provide adequate criticality control by limiting the sum of the CSIs to less than 100.0 in an
exclusive use vehicle.

8. Section 71.61 is revised to read as follows:

§ 71.61 Special requirements for Type B packages containing more than 105 A2.
A Type B package containing more than 105 A2 must be so designed that its
undamaged containment system can withstand an external water pressure of 2 MPa (290 psi)
for a period of not less than one hour without collapse, buckling, or inleakage of water.

9. Section 71.63 is revised to read as follows:

§ 71.63 Special requirement for plutonium shipments.
Shipments containing plutonium must be made with the contents in solid form, if the
contents contain greater than 0.74 TBq (20 Ci) of plutonium.

10. In § 71.73, paragraph (c)(2) is revised to read as follows:
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§ 71.73 Hypothetical accident conditions.
†

†

†

(c) †

†

†

†

†

(2) Crush. Subjection of the specimen to a dynamic crush test by positioning the
specimen on a flat, essentially unyielding horizontal surface so as to suffer maximum damage
by the drop of a 500-kg (1100-lb) mass from 9 m (30 ft) onto the specimen. The mass must
consist of a solid mild steel plate 1 m (40 in) by 1 m and must fall in a horizontal attitude. The
crush test is required only when the specimen has a mass not greater than 500 kg (1100 lbs),
an overall density not greater than 1000 kg/m3 (62.4 lbs/ft3 ) based on external dimension, and
radioactive contents greater than 1000 A2 not as special form radioactive material. For
packages containing fissile material, the radioactive contents greater than 1000 A2 criterion
does not apply.
†

†

†

†

†

11. In § 71.88, paragraph (a)(2) is revised to read as follows:

§ 71.88 Air transport of plutonium
(a)

†

†

†

(2) The plutonium is contained in a material in which the specific activity is less than or
equal to the activity concentration values for plutonium specified in Appendix A, Table A-2 of
this part, and in which the radioactivity is essentially uniformly distributed; or
†

†

†
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†

†

12. In § 71.91, paragraphs (b) and (c) are revised, and a new paragraph (d) is added to
read as follows:

§ 71.91 Records.
†

†

†

†

†

(b) Each certificate holder shall maintain, for a period of 3 years after the life of the
packaging to which they apply, records identifying the packaging by model number, serial
number, and date of manufacture.
(c) The licensee, certificate holder, and an applicant for a CoC, shall make available to
the Commission for inspection, upon reasonable notice, all records required by this part.
Records are only valid if stamped, initialed, or signed and dated by authorized personnel or
otherwise authenticated.
(d) The licensee, certificate holder , and an applicant for a CoC, shall maintain sufficient
written records to furnish evidence of the quality of packaging. The records to be maintained
include results of the determinations required by § 71.85; design, fabrication, and assembly
records, results of reviews, inspections, tests, and audits; results of monitoring work
performance and materials analyses; and results of maintenance, modification and repair
activities. Inspection, test, and audit records must identify the inspector or data recorder, the
type of observation, the results, the acceptability and the action taken in connection with any
deficiencies noted. These records must be retained for 3 years after the life of the packaging to
which they apply.

13. Section 71.93 is revised to read as follows:
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§ 71.93 Inspection and tests.
(a) The licensee, certificate holder, and applicant for a CoC shall permit the
Commission, at all reasonable times, to inspect the licensed material, packaging, premises, and
facilities in which the licensed material or packaging is used, provided, constructed, fabricated,
tested, stored, or shipped.
(b) The licensee, certificate holder, and applicant for a CoC shall perform, and permit
the Commission to perform, any tests the Commission deems necessary or appropriate for the
administration of the regulations in this chapter.
(c) The certificate holder and applicant for a CoC shall notify the NRC, in accordance
with § 71.1, 45 days in advance of starting fabrication of the first packaging under a CoC. This
paragraph applies to any packaging used for the shipment of licensed material which has
either—
(1) A decay heat load in excess of 5 kW; or
(2) A maximum normal operating pressure in excess of 103 kPa (15 lbf/in2) gauge.

14. Section 71.95 is revised to read as follows:

§ 71.95 Reports.
(a) The licensee, after requesting the certificate holder’s input, shall submit a written
report to the Commission of—
(1) Instances in which there is a significant reduction in the effectiveness of any
NRC-approved Type B or Type A(F) packaging during use; or
(2) Details of any defects with safety significance in any NRC-approved Type B or fissile
material packaging, after first use.
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(b) The licensee shall submit a written report to the Commission of instances in which
the conditions in the certificate of compliance were not followed during a shipment.
(c) Written report. Each licensee shall submit, in accordance with § 71.1, a written report
required by paragraphs (a) or (b) of this section within 60 days of the event or discovery of the
event. The licensee shall also provide a copy of each report submitted to the NRC to the
applicable certificate holder. Written reports prepared pursuant to other regulations may be
submitted to fulfill this requirement if the reports contain all the necessary information, and the
appropriate distribution is made. These written reports must include the following:
(1) A brief abstract describing the major occurrences during the event, including all
component or system failures that contributed to the event and significant corrective action
taken or planned to prevent recurrence.
(2) A clear, specific, narrative description of the event that occurred so that
knowledgeable readers conversant with the requirements of Part 71, but not familiar with the
design of the packaging, can understand the complete event. The narrative description must
include the following specific information as appropriate for the particular event.
(i) Status of components, or systems that were inoperable at the start of the event and
that contributed to the event;
(ii) Dates and approximate times of occurrences;
(iii) The cause of each component or system failure or personnel error, if known;
(iv) The failure mode, mechanism, and effect of each failed component, if known;
(v) A list of systems or secondary functions that were also affected for failures of
components with multiple functions;
(vi) The method of discovery of each component or system failure or procedural error;
(vii) For each human performance related root cause, a discussion of the cause(s) and
circumstances;
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(viii) The manufacturer and model number (or other identification) of each component
that failed during the event; and
(ix) For events occurring during use of a packaging, the quantities and chemical and
physical form(s) of the package contents.
(3) An assessment of the safety consequences and implications of the event. This
assessment must include the availability of other systems or components that could have
performed the same function as the components and systems that failed during the event.
(4) A description of any corrective actions planned as a result of the event, including the
means employed to repair any defects, and actions taken to reduce the probability of similar
events occurring in the future.
(5) Reference to any previous similar events involving the same packaging that are
known to the licensee or certificate holder.
(6) The name and telephone number of a person within the licensee's organization who
is knowledgeable about the event and can provide additional information.
(7) The extent of exposure of individuals to radiation or to radioactive materials without
identification of individuals by name.
(d) Report legibility. The reports submitted by licensees and/or certificate holders under
this section must be of sufficient quality to permit reproduction and micrographic processing.

15. In § 71.100, paragraph (b) is revised to read as follows:

§ 71.100 Criminal penalties.
†

†

†
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†

†

(b) The regulations in part 71 that are not issued under §§ 161b, 161i, or 161o for the
purposes of § 223 are as follows: §§ 71.0, 71.2, 71.4, 71.6, 71.7, 71.10, 71.31, 71.33, 71.35,
71.37, 71.38, 71.39, 71.40, 71.41, 71.43, 71.45, 71.47, 71.51, 71.55, 71.59, 71.65, 71.71,
71.73, 71.74, 71.75, 71.77, 71.99, 71.100, and 71.151 through 71.169.

16. Subpart H to Part 71 is revised to read as follows:

Sec.
71.101 Quality assurance requirements.
71.103 Quality assurance organization.
71.105 Quality assurance program.
71.107 Package design control.
71.109 Procurement document control.
71.111 Instructions, procedures, and drawings.
71.113 Document control.
71.115 Control of purchased material, equipment, and services.
71.117 Identification and control of materials, parts, and components.
71.119 Control of special processes.
71.121 Internal inspection.
71.123 Test control.
71.125 Control of measuring and test equipment.
71.127 Handling, storage, and shipping control.
71.129 Inspection, test, and operating status.
71.131 Nonconforming materials, parts, or components.
71.133 Corrective action.
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71.135 Quality assurance records.
71.137 Audits.

Subpart H—Quality Assurance

§ 71.101 Quality assurance requirements.
(a) Purpose. This subpart describes quality assurance requirements applying to design,
purchase, fabrication, handling, shipping, storing, cleaning, assembly, inspection, testing,
operation, maintenance, repair, and modification of components of packaging that are
important to safety. As used in this subpart, "quality assurance" comprises all those planned
and systematic actions necessary to provide adequate confidence that a system or component
will perform satisfactorily in service. Quality assurance includes quality control, which
comprises those quality assurance actions related to control of the physical characteristics and
quality of the material or component to predetermined requirements. The licensee, certificate
holder, and applicant for a CoC are responsible for the quality assurance requirements as they
apply to design, fabrication, testing, and modification of packaging. Each licensee is
responsible for the quality assurance provision which applies to its use of a packaging for the
shipment of licensed material subject to this subpart.
(b) Establishment of program. Each licensee, certificate holder, and applicant for a CoC
shall establish, maintain, and execute a quality assurance program satisfying each of the
applicable criteria of §§ 71.101 through 71.137 and satisfying any specific provisions that are
applicable to the licensee's activities including procurement of packaging. The licensee,
certificate holder, and applicant for a CoC shall execute the applicable criteria in a graded
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approach to an extent that is commensurate with the quality assurance requirement's
importance to safety.
(c) Approval of program. (1) Before the use of any package for the shipment of licensed
material subject to this subpart, each licensee shall obtain Commission approval of its quality
assurance program. Each licensee shall, in accordance with § 71.1, file a description of its
quality assurance program, including a discussion of which requirements of this subpart are
applicable and how they will be satisfied.
(2) Before the fabrication, testing, or modification of any package for the shipment of
licensed material subject to this subpart, each licensee, certificate holder, or applicant for a
CoC shall obtain Commission approval of its quality assurance program. Each certificate
holder or applicant for a CoC shall, in accordance with § 71.1, file a description of its quality
assurance program, including a discussion of which requirements of this subpart are applicable
and how they will be satisfied.
(d) Existing package designs. The provisions of this paragraph deal with packages that
have been approved for use in accordance with this part before January 1, 1979, and which
have been designed in accordance with the provisions of this part in effect at the time of
application for package approval. Those packages will be accepted as having been designed
in accordance with a quality assurance program that satisfies the provisions of paragraph (b) of
this section.
(e) Existing packages. The provisions of this paragraph deal with packages that have
been approved for use in accordance with this part before January 1, 1979, have been at least
partially fabricated before that date, and for which the fabrication is in accordance with the
provisions of this part in effect at the time of application for approval of package design. These
packages will be accepted as having been fabricated and assembled in accordance with a
quality assurance program that satisfies the provisions of paragraph (b) of this section.
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(f) Previously approved programs. A Commission-approved quality assurance program
that satisfies the applicable criteria of subpart H of this part, Appendix B of part 50 of this
chapter, or subpart G of part 72 of this chapter, and that is established, maintained, and
executed regarding transport packages, will be accepted as satisfying the requirements of
paragraph (b) of this section. Before first use, the licensee, certificate holder, and applicant for
a CoC shall notify the NRC, in accordance with § 71.1, of its intent to apply its previously
approved subpart H, Appendix B, or subpart G quality assurance program to transportation
activities. The licensee, certificate holder, and applicant for a CoC shall identify the program by
date of submittal to the Commission, Docket Number, and date of Commission approval.
(g) Radiography containers. A program for transport container inspection and
maintenance limited to radiographic exposure devices, source changers, or packages
transporting these devices and meeting the requirements of § 34.31(b) of this chapter or
equivalent Agreement State requirement, is deemed to satisfy the requirements of §§ 71.17(b)
and 71.101(b).

§ 71.103 Quality assurance organization.
(a) The licensee,20 certificate holder, and applicant for a CoC shall be responsible for the
establishment and execution of the quality assurance program. The licensee, certificate holder,
and applicant for a CoC may delegate to others, such as contractors, agents, or consultants,
the work of establishing and executing the quality assurance program, or any part of the quality
assurance program, but shall retain responsibility for the program. The licensee, certificate
holder, and applicant for a CoC shall clearly establish and delineate, in writing, the authority and
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While the term “licensee” is used in these criteria, the requirements are applicable to
whatever design, fabrication, assembly, and testing of the package is accomplished with
respect to a package before the time a package approval is issued.
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duties of persons and organizations performing activities affecting the functions of structures,
systems, and components that are important to safety. These activities include performing the
functions associated with attaining quality objectives and the quality assurance functions.
(b) The quality assurance functions are—
(1) Assuring that an appropriate quality assurance program is established and
effectively executed; and
(2) Verifying, by procedures such as checking, auditing, and inspection, that activities
affecting the functions that are important to safety have been correctly performed.
(c) The persons and organizations performing quality assurance functions must have
sufficient authority and organizational freedom to—
(1) Identify quality problems;
(2) Initiate, recommend, or provide solutions; and
(3) Verify implementation of solutions.
(d) The persons and organizations performing quality assurance functions shall report to
a management level that assures that the required authority and organizational freedom,
including sufficient independence from cost and schedule, when opposed to safety
considerations, are provided.
(e) Because of the many variables involved, such as the number of personnel, the type
of activity being performed, and the location or locations where activities are performed, the
organizational structure for executing the quality assurance program may take various forms,
provided that the persons and organizations assigned the quality assurance functions have the
required authority and organizational freedom.
(f) Irrespective of the organizational structure, the individual(s) assigned the
responsibility for assuring effective execution of any portion of the quality assurance program,
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at any location where activities subject to this section are being performed, must have direct
access to the levels of management necessary to perform this function.

§ 71.105 Quality assurance program.
(a) The licensee, certificate holder, and applicant for a CoC shall establish, at the
earliest practicable time consistent with the schedule for accomplishing the activities, a quality
assurance program that complies with the requirements of §§ 71.101 through 71.137. The
licensee, certificate holder, and applicant for a CoC shall document the quality assurance
program by written procedures or instructions and shall carry out the program in accordance
with those procedures throughout the period during which the packaging is used. The licensee,
certificate holder, and applicant for a CoC shall identify the material and components to be
covered by the quality assurance program, the major organizations participating in the program,
and the designated functions of these organizations.
(b) The licensee, certificate holder, and applicant for a CoC, through its quality
assurance program, shall provide control over activities affecting the quality of the identified
materials and components to an extent consistent with their importance to safety, and as
necessary to assure conformance to the approved design of each individual package used for
the shipment of radioactive material. The licensee, certificate holder, and applicant for a CoC
shall assure that activities affecting quality are accomplished under suitably controlled
conditions. Controlled conditions include the use of appropriate equipment; suitable
environmental conditions for accomplishing the activity, such as adequate cleanliness; and
assurance that all prerequisites for the given activity have been satisfied. The licensee,
certificate holder, and applicant for a CoC shall take into account the need for special controls,
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processes, test equipment, tools, and skills to attain the required quality, and the need for
verification of quality by inspection and test.
(c) The licensee, certificate holder, and applicant for a CoC shall base the requirements
and procedures of its quality assurance program on the following considerations concerning the
complexity and proposed use of the package and its components:
(1) The impact of malfunction or failure of the item to safety;
(2) The design and fabrication complexity or uniqueness of the item;
(3) The need for special controls and surveillance over processes and equipment;
(4) The degree to which functional compliance can be demonstrated by inspection or
test; and
(5) The quality history and degree of standardization of the item.
(d) The licensee, certificate holder, and applicant for a CoC shall provide for
indoctrination and training of personnel performing activities affecting quality, as necessary to
assure that suitable proficiency is achieved and maintained. The licensee, certificate holder,
and applicant for a CoC shall review the status and adequacy of the quality assurance program
at established intervals. Management of other organizations participating in the quality
assurance program shall review regularly the status and adequacy of that part of the quality
assurance program they are executing.

§ 71.107 Package design control.
(a) The licensee, certificate holder, and applicant for a CoC shall establish measures to
assure that applicable regulatory requirements and the package design, as specified in the
license or CoC for those materials and components to which this section applies, are correctly
translated into specifications, drawings, procedures, and instructions. These measures must
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include provisions to assure that appropriate quality standards are specified and included in
design documents and that deviations from standards are controlled. Measures must be
established for the selection and review for suitability of application of materials, parts,
equipment, and processes that are essential to the functions of the materials, parts, and
components of the packaging that are important to safety.
(b) The licensee, certificate holder, and applicant for a CoC shall establish measures for
the identification and control of design interfaces and for coordination among participating
design organizations. These measures must include the establishment of written procedures,
among participating design organizations, for the review, approval, release, distribution, and
revision of documents involving design interfaces. The design control measures must provide
for verifying or checking the adequacy of design, by methods such as design reviews, alternate
or simplified calculational methods, or by a suitable testing program. For the verifying or
checking process, the licensee shall designate individuals or groups other than those who were
responsible for the original design, but who may be from the same organization. Where a test
program is used to verify the adequacy of a specific design feature in lieu of other verifying or
checking processes, the licensee, certificate holder, and applicant for a CoC shall include
suitable qualification testing of a prototype or sample unit under the most adverse design
conditions. The licensee, certificate holder, and applicant for a CoC shall apply design control
measures to the following:
(1) Criticality physics, radiation shielding, stress, thermal, hydraulic, and accident
analyses;
(2) Compatibility of materials;
(3) Accessibility for inservice inspection, maintenance, and repair;
(4) Features to facilitate decontamination; and
(5) Delineation of acceptance criteria for inspections and tests.
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(c) The licensee, certificate holder, and applicant for a CoC shall subject design
changes, including field changes, to design control measures commensurate with those applied
to the original design. Changes in the conditions specified in the CoC require NRC prior
approval.

§ 71.109 Procurement document control.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
assure that adequate quality is required in the documents for procurement of material,
equipment, and services, whether purchased by the licensee, certificate holder, and applicant
for a CoC or by its contractors or subcontractors. To the extent necessary, the licensee,
certificate holder, and applicant for a CoC shall require contractors or subcontractors to provide
a quality assurance program consistent with the applicable provisions of this part.

§ 71.111 Instructions, procedures, and drawings.
The licensee, certificate holder, and applicant for a CoC shall prescribe activities
affecting quality by documented instructions, procedures, or drawings of a type appropriate to
the circumstances and shall require that these instructions, procedures, and drawings be
followed. The instructions, procedures, and drawings must include appropriate quantitative or
qualitative acceptance criteria for determining that important activities have been satisfactorily
accomplished.

§ 71.113 Document control.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
control the issuance of documents such as instructions, procedures, and drawings, including
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changes, which prescribe all activities affecting quality. These measures must assure that
documents, including changes, are reviewed for adequacy, approved for release by authorized
personnel, and distributed and used at the location where the prescribed activity is performed.
These measures must assure that changes to documents are reviewed and approved.

§ 71.115 Control of purchased material, equipment, and services.
(a) The licensee, certificate holder, and applicant for a CoC shall establish measures to
assure that purchased material, equipment, and services, whether purchased directly or
through contractors and subcontractors, conform to the procurement documents. These
measures must include provisions, as appropriate, for source evaluation and selection,
objective evidence of quality furnished by the contractor or subcontractor, inspection at the
contractor or subcontractor source, and examination of products on delivery.
(b) The licensee, certificate holder, and applicant for a CoC shall have available
documentary evidence that material and equipment conform to the procurement specifications
before installation or use of the material and equipment. The licensee, certificate holder, and
applicant for a CoC shall retain, or have available, this documentary evidence for the life of the
package to which it applies. The licensee, certificate holder, and applicant for a CoC shall
assure that the evidence is sufficient to identify the specific requirements met by the purchased
material and equipment.
(c) The licensee, certificate holder, and applicant for a CoC shall assess the
effectiveness of the control of quality by contractors and subcontractors at intervals consistent
with the importance, complexity, and quantity of the product or services.
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§ 71.117 Identification and control of materials, parts, and components.
The licensee, certificate holder, and applicant for a CoC shall establish measures for the
identification and control of materials, parts, and components. These measures must assure
that identification of the item is maintained by heat number, part number, or other appropriate
means, either on the item or on records traceable to the item, as required throughout
fabrication, installation, and use of the item. These identification and control measures must be
designed to prevent the use of incorrect or defective materials, parts, and components.

§ 71.119 Control of special processes.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
assure that special processes, including welding, heat treating, and nondestructive testing, are
controlled and accomplished by qualified personnel using qualified procedures in accordance
with applicable codes, standards, specifications, criteria, and other special requirements.

§ 71.121 Internal inspection.
The licensee, certificate holder, and applicant for a CoC shall establish and execute a
program for inspection of activities affecting quality by or for the organization performing the
activity, to verify conformance with the documented instructions, procedures, and drawings for
accomplishing the activity. The inspection must be performed by individuals other than those
who performed the activity being inspected. Examination, measurements, or tests of material
or products processed must be performed for each work operation where necessary to assure
quality. If direct inspection of processed material or products is not carried out, indirect control
by monitoring processing methods, equipment, and personnel must be provided. Both
inspection and process monitoring must be provided when quality control is inadequate without
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both. If mandatory inspection hold points, which require witnessing or inspecting by the
licensee's designated representative and beyond which work should not proceed without the
consent of its designated representative, are required, the specific hold points must be
indicated in appropriate documents.

§ 71.123 Test control.
The licensee, certificate holder, and applicant for a CoC shall establish a test program to
assure that all testing required to demonstrate that the packaging components will perform
satisfactorily in service is identified and performed in accordance with written test procedures
that incorporate the requirements of this part and the requirements and acceptance limits
contained in the package approval. The test procedures must include provisions for assuring
that all prerequisites for the given test are met, that adequate test instrumentation is available
and used, and that the test is performed under suitable environmental conditions. The licensee,
certificate holder, and applicant for a CoC shall document and evaluate the test results to
assure that test requirements have been satisfied.

§ 71.125 Control of measuring and test equipment.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
assure that tools, gauges, instruments, and other measuring and testing devices used in
activities affecting quality are properly controlled, calibrated, and adjusted at specified times to
maintain accuracy within necessary limits.
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§ 71.127 Handling, storage, and shipping control.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
control, in accordance with instructions, the handling, storage, shipping, cleaning, and
preservation of materials and equipment to be used in packaging to prevent damage or
deterioration. When necessary for particular products, special protective environments, such
as inert gas atmosphere, and specific moisture content and temperature levels must be
specified and provided.

§ 71.129 Inspection, test, and operating status.
(a) The licensee, certificate holder, and applicant for a CoC shall establish measures to
indicate, by the use of markings such as stamps, tags, labels, routing cards, or other suitable
means, the status of inspections and tests performed upon individual items of the packaging.
These measures must provide for the identification of items that have satisfactorily passed
required inspections and tests, where necessary to preclude inadvertent bypassing of the
inspections and tests.
(b) The licensee shall establish measures to identify the operating status of components
of the packaging, such as tagging valves and switches, to prevent inadvertent operation.

§ 71.131 Nonconforming materials, parts, or components.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
control materials, parts, or components that do not conform to the licensee's requirements to
prevent their inadvertent use or installation. These measures must include, as appropriate,
procedures for identification, documentation, segregation, disposition, and notification to
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affected organizations. Nonconforming items must be reviewed and accepted, rejected,
repaired, or reworked in accordance with documented procedures.

§ 71.133 Corrective action.
The licensee, certificate holder, and applicant for a CoC shall establish measures to
assure that conditions adverse to quality, such as deficiencies, deviations, defective material
and equipment, and nonconformances, are promptly identified and corrected. In the case of a
significant condition adverse to quality, the measures must assure that the cause of the
condition is determined and corrective action taken to preclude repetition. The identification of
the significant condition adverse to quality, the cause of the condition, and the corrective action
taken must be documented and reported to appropriate levels of management.

§ 71.135 Quality assurance records.
The licensee, certificate holder, and applicant for a CoC shall maintain sufficient written
records to describe the activities affecting quality. The records must include the instructions,
procedures, and drawings required by § 71.111 to prescribe quality assurance activities and
must include closely related specifications such as required qualifications of personnel,
procedures, and equipment. The records must include the instructions or procedures which
establish a records retention program that is consistent with applicable regulations and
designates factors such as duration, location, and assigned responsibility. The licensee,
certificate holder, and applicant for a CoC shall retain these records for 3 years beyond the date
when the licensee, certificate holder, and applicant for a CoC last engages in the activity for
which the quality assurance program was developed. If any portion of the written procedures or
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instructions is superseded, the licensee, certificate holder, and applicant for a CoC shall retain
the superseded material for 3 years after it is superseded.

§ 71.137 Audits.
The licensee, certificate holder, and applicant for a CoC shall carry out a comprehensive
system of planned and periodic audits, to verify compliance with all aspects of the quality
assurance program, and to determine the effectiveness of the program. The audits must be
performed in accordance with written procedures or checklists by appropriately trained
personnel not having direct responsibilities in the areas being audited. Audited results must be
documented and reviewed by management having responsibility in the area audited. Follow-up
action, including reaudit of deficient areas, must be taken where indicated.

17. A new subpart I is added to Part 71 to read as follows:

Sec.
71.151 Procedures for applying for a Type B(DP) package approval.
71.153 Contents of application.
71.155 Package description.
71.157 Package evaluation.
71.159 Quality assurance.
71.161 Requirement for additional information.
71.163 Issuance of an NRC certificate of compliance.
71.165 Conditions for package reapproval.
71.167 Application to amend a certificate of compliance.
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71.169 Issuance of an amendment to a certificate of compliance.
71.171 Inspections and tests.
71.173 Recordkeeping and reports.
71.175 Changes.
71.177 Safety analysis report updating.

Subpart I - Type B(DP) Package Approval

§ 71.151 Procedures for applying for a Type B(DP) package approval.
(a) Spent fuel storage casks that have been issued a Certificate of Compliance (CoC)
under subpart L of part 72 of this chapter may also be approved under this subpart as a
Type B(DP) package for the transportation of spent fuel. A copy of the part 72 CoC issued for
the cask, and any drawings and other documents referenced in the part 72 CoC, must be
included with the application.
(b) An application for approval of a Type B(DP) package design must contain the
information required by § 71.153 and be submitted in accordance with § 71.1.
(c) Public inspection. An application for the approval of a Type B(DP) package, or
amendment of a Type B(DP) package, may be made available for public inspection under
§ 71.10.
(d) Fees. Fees for reviews and evaluations related to issuance of a Type B(DP) CoC
and inspections related to package fabrication are those shown in § 170.31 of this chapter.
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§ 71.153 Contents of application.
(a) An application for an approval of a Type B(DP) package under this subpart must
include, for each proposed Type B(DP) packaging design, the following information:
(1) A package description as required by § 71.155;
(2) A package evaluation as required by § 71.157; and
(3) A quality assurance program description, as required by § 71.159, or a reference to
a previously approved quality assurance program.
(b) A safety analysis report describing —
(1) The proposed Type B(DP) package design;
(2) How the package would be used to transport spent fuel safely;
(3) An analysis of potential accidents, package response to these potential accidents,
and any consequences to the public; and
(4) How the package is suitable for the transportation of spent fuel for a period of at
least 20 years.
(c) Except as provided in § 71.19, an application for modification of a Type B(DP)
package design, whether for modification of the packaging or the authorized contents, must
include sufficient information to demonstrate that the proposed design satisfies the Type B(DP)
package standards in effect at the time the application is filed.
(d) The applicant shall identify any established codes and standards proposed for use in
package design, fabrication, assembly, testing, maintenance, and use. In the absence of any
codes and standards, the applicant shall describe and justify the basis and rationale used to
formulate the package quality assurance program.
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§ 71.155 Package description.
The application must include a description of the proposed Type B(DP) package in
sufficient detail to identify the Type B(DP) package accurately and provide a sufficient basis for
evaluation of the Type B(DP) package. The description must include—
(a) With respect to the packaging—
(1) Gross weight;
(2) Model number;
(3) Identification of the containment system;
(4) Specific materials of construction, weights, dimensions, and fabrication methods of—
(i) Receptacles;
(ii) Materials specifically used as nonfissile neutron absorbers or moderators;
(iii) Internal and external structures supporting or protecting receptacles;
(iv) Valves, sampling ports, lifting devices, and tie-down devices; and
(v) Structural and mechanical means for the transfer and dissipation of heat; and
(5) Identification and volumes of any receptacles containing coolant.
(b) With respect to the contents of the package—
(1) Identification and maximum radioactivity of radioactive constituents;
(2) Identification and maximum quantities of fissile constituents;
(3) Chemical and physical form;
(4) Extent of reflection, the amount and identity of nonfissile materials used as neutron
absorbers or moderators, and the atomic ratio of moderator to fissile constituents;
(5) Maximum normal operating pressure;
(6) Maximum weight;
(7) Maximum amount of decay heat; and
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(8) Identification and volumes of any coolants.

§ 71.157 Package evaluation.
The application submitted under § 71.151 must include the following:
(a) A demonstration that the Type B(DP) package satisfies the standards specified in
subparts E and F of this part. The application need not address the requirements of §§ 71.61,
71.64, 71.74, 71.75, and 71.77;
(b) The number "N" for the Type B(DP) package as determined in accordance with
§ 71.59; and
(c) Any proposed special controls and precautions for transport, loading, unloading, and
handling and any proposed special controls in case of an accident or delay.

§ 71.159 Quality assurance.
(a) The applicant shall describe the quality assurance program (see subpart H of this
part) for the design, fabrication, assembly, testing, maintenance, repair, modification, and use
of the proposed Type B(DP) package.
(b) The applicant shall identify any specific provisions of the quality assurance program
that are applicable to the particular Type B(DP) package design under consideration, including
a description of any leak testing.

§ 71.161 Requirement for additional information.
The Commission may at any time require additional information in order to enable it to
determine whether a license, CoC, or other approval should be granted, renewed, denied,
modified, suspended, or revoked.
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§ 71.163 Issuance of an NRC certificate of compliance.
The NRC will issue a CoC for a Type B(DP) package on a finding that the requirements
in §§ 71.151 through 71.159 are met. The term of a Type B(DP) CoC is to up to 20 years.

§ 71.165 Conditions for package reapproval.
(a) Except as provided in paragraph (b) of this section, each CoC for a Type B(DP)
package or Quality Assurance Program Approval expires at the end of the day, in the month
and year stated in the approval.
(b) Timely renewal. If a person holding a CoC for a Type B(DP) package or Quality
Assurance Program Approval issued under this part has filed a proper application requesting
renewal of either the CoC or the Quality Assurance Program Approval, then the CoC or Quality
Assurance Program Approval is not considered to have expired until the Commission has taken
final action on the application. The application must be submitted to the Commission not less
than 2 years before the expiration of the CoC or the Quality Assurance Program Approval.
(c) In applying for renewal of an existing CoC for a Type B(DP) package or Quality
Assurance Program Approval, an applicant may be required to submit a consolidated
application that incorporates all changes to its program — that are incorporated by reference in
the existing approval or certificate — into as few referenceable documents as reasonably
achievable.
(d) Applications for renewal of an existing CoC for a Type B(DP) package or Quality
Assurance Program Approval must be submitted to the Commission in accordance with § 71.1.
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§ 71.167 Application to amend a certificate of compliance.
A certificate holder desiring to amend its CoC for a Type B(DP) package — including a
change to the terms, conditions, or specifications of the CoC — shall submit an application for
amendment with the Commission, in accordance with § 71.1. The application must fully
describe the changes desired and the reasons for these changes. The application should
follow, as far as applicable, the form prescribed for an original application in § 71.151.

§ 71.169 Issuance of an amendment to a certificate of compliance.
In determining whether an amendment to a CoC for a Type B(DP) package will be
issued to the applicant, the Commission will be guided by the considerations that govern the
issuance of an initial CoC.

§ 71.171 Inspections and tests.
(a) The certificate holder and applicant for a CoC for a Type B(DP) package shall
permit, and make provisions for, the NRC to inspect the premises and facilities where a
Type B(DP) package is designed, fabricated, and tested.
(b) The certificate holder and applicant for a CoC for a Type B(DP) package shall make
available to the NRC for inspection, upon reasonable notice, records kept by them pertaining to
the design, fabrication, and testing of a Type B(DP) package.
(c) The certificate holder and applicant for a CoC for a Type B(DP) package shall
perform, and make provisions that permit the NRC to perform tests that the Commission deems
necessary or appropriate for the administration of the regulations in this part.
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§ 71.173 Recordkeeping and reports.
(a) Each certificate holder or applicant shall maintain any records and produce any
reports that may be required by the conditions of the CoC or by the rules, regulations, and
orders of the NRC in effectuating the purposes of the Act.
(b) Records that are required by the regulations in this part or by conditions of the CoC
must be maintained for the period specified by the appropriate regulation or the CoC conditions.
If a retention period is not specified, the records must be maintained until the NRC terminates
the CoC.
(c) Any record maintained under this part may be either the original or a reproduced
copy by any state-of-the-art method provided that any reproduced copy is duly authenticated by
authorized personnel and is capable of producing a clear and legible copy after storage for the
period specified by NRC regulations.
(d) Each certificate holder shall maintain a record of each Type B(DP) package it has
manufactured. The record must contain the following information:
(1) The package identification number;
(2) The package serial number;
(3) The date fabrication of the package was commenced; and
(4) The date fabrication of the package was completed.

§ 71.175 Changes.
(a) Definitions for the purposes of this section:
(1) Change means a modification or addition to, or removal from, a Type B(DP) package
design or procedures that affect a design function, method of performing or controlling the
function, or an evaluation that demonstrates that intended functions will be accomplished.
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(2) Departure from a method of evaluation described in the FSAR (as updated) used in
establishing the design bases or in the safety analyses means:
(i) Changing any of the elements of the method described in the FSAR (as updated)
unless the results of the analysis are conservative or essentially the same; or
(ii) Changing from a method described in the FSAR to another method unless that
method has been approved by NRC for the intended application.
(3) A Type B(DP) package design as described in the Final Safety Analysis Report
(FSAR) (as updated) means:
(i) The structures, systems, and components (SSC) that are described
in the FSAR (as updated),
(ii) The design and performance requirements for such SSCs described in the FSAR (as
updated), and
(iii) The evaluations or methods of evaluation included in the FSAR (as updated) for
such SSCs which demonstrate that their intended function(s) will be accomplished.
(4) Final Safety Analysis Report (as updated) means the Safety Analysis Report for a
Type B(DP) package design as submitted, amended, and updated in accordance with § 71.177.
(5) Procedures as described in the FSAR (as updated) means those procedures that
contain information described in the safety analysis report such as how SSCs are operated and
controlled (including assumed operator actions and response times).
(b) This section applies to each holder of a CoC for Type B(DP) package issued under
this subpart.
(c)(1) A certificate holder may make changes to a Type B(DP) package design, as
described in the FSAR (as updated), and make changes in the procedures, as described in the
FSAR (as updated), without obtaining a CoC amendment under § 71.167 if:
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(i) A change in the terms, conditions, or specifications incorporated in the CoC is not
required; and
(ii) The change does not meet any of the criteria in paragraph (c)(2) of this section.
(2) A certificate holder shall obtain a CoC amendment under § 71.167, before
implementing a proposed change if the change would:
(i) Result in more than a minimal increase in the frequency of occurrence of an accident
previously evaluated in the FSAR (as updated);
(ii) Result in more than a minimal increase in the likelihood of occurrence of a
malfunction of a system, structure, or component (SSC) important to safety previously
evaluated in the FSAR (as updated);
(iii) Result in more than a minimal increase in the consequences of an accident
previously evaluated in the FSAR (as updated);
(iv) Result in more than a minimal increase in the consequences of a malfunction of an
SSC important to safety previously evaluated in the FSAR (as updated);
(v) Create a possibility for an accident of a different type than any previously evaluated
in the FSAR (as updated);
(vi) Create a possibility for a malfunction of an SSC important to safety with a different
result than any previously evaluated in the FSAR (as updated);
(vii) Result in a design basis limit for a fission product barrier as described in the FSAR
(as updated) being exceeded or altered; or
(viii) Result in a departure from a method of evaluation described in the FSAR (as
updated) used in establishing the design bases or in the safety analyses.
(3) In implementing this paragraph, the FSAR (as updated) is considered to include
FSAR changes resulting from evaluations performed under this section and analyses performed
under § 71.161, since the last update of the FSAR as required by § 71.177.
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(4) The provisions in this section do not apply to changes to procedures when the
applicable regulations of this part establish more specific criteria for accomplishing such
changes.
(d)(1) The certificate holder shall maintain records of changes to a Type B(DP) package
and of changes in procedures made under paragraph (c) of this section. These records must
include a written evaluation that provides the bases for the determination that the change does
not require a CoC amendment under paragraph (c)(2) of this section.
(2) The certificate holder shall submit, as specified in § 71.1, a report containing a brief
description of any changes, including a summary of the evaluation of each. A report must be
submitted at intervals not to exceed 24 months.
(3) The records of changes in a Type B(DP) package design must be maintained until:
(i) The Commission terminates the CoC issued under this part; or
(ii) The package is permanently removed from service.
(4) The records of changes in procedures must be maintained for a period of 5 years.
(5) The holder of a Type B(DP) package design CoC, who permanently ceases
operation, shall provide the records of changes to the new certificate holder or to the
Commission, in accordance with § 71.1, as appropriate.
(6) A certificate holder shall provide a copy of the record for any changes to a
Type B(DP) package design to any licensee using the package design within 60 days of
implementing the change.

§ 71.177 Safety analysis report updating.
(a) Each certificate holder for a Type B(DP) package approved under this subpart shall
update periodically, as provided in paragraph (b) of this section, the final safety analysis report
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(FSAR) to assure that the information included in the report contains the latest information
developed.
(1) Each certificate holder shall submit an original FSAR to the Commission, in
accordance with § 71.1, within 90 days after the Type B(DP) package design has been
approved under § 71.163.
(2) The original FSAR must be based on the safety analysis report submitted with the
application and reflect any changes and applicant commitments developed during the
Type B(DP) package design review process. The original FSAR must be updated to reflect any
changes to requirements contained in the issued CoC.
(b) Each update must contain all the changes necessary to reflect information and
analyses submitted to the Commission by the certificate holder or prepared by the certificate
holder pursuant to Commission requirements since the submission of the original FSAR or, as
appropriate, the last update to the FSAR under this section. The update must include the
effects21 of:
(1) All changes made in the dual-purpose spent fuel transportation package
procedures as described in the FSAR;
(2) All safety analyses and evaluations performed by the certificate holder either in
support of approved CoC amendments, or in support of conclusions that changes did not
require a CoC amendment in accordance with § 71.175; and
(3) All analyses of new safety issues performed by or on behalf of the certificate holder
at Commission request. The information shall be appropriately located within the updated
FSAR.

21

Effects of changes includes appropriate revisions of descriptions in the FSAR so that the
FSAR (as updated) is complete and accurate.
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(c)(1) The update of the FSAR must be filed in accordance with § 71.1, on a
replacement-page basis;
(2) The update must include a list that identifies the current pages of the FSAR following
page replacement;
(3) Each replacement page must include both a change indicator for the area changed,
e.g., a bold line vertically drawn in the margin adjacent to the portion actually changed, and a
page change identification (date of change or change number or both);
(4) The update must include:
(i) A certification by a duly authorized officer of the certificate holder that either the
information accurately presents changes made since the previous submittal, or that no such
changes were made; and
(ii) An identification of changes made by the certificate holder under the provisions of
§ 71.175, but not previously submitted to the Commission;
(5) The update must reflect all changes implemented up to a maximum of 6 months
before the date of filing;
(6) Updates must be filed every 24 months from the date of issuance of the CoC;
(7) Updates must be filed within 90 days of issuance from the date of an amendment to
the CoC; and
(8) The certificate holder shall provide a copy of the updated FSAR to each licensee
who is using its Type B(DP) package design.
(d) The updated FSAR must be retained by the certificate holder until the Commission
terminates the certificate.
(e) A certificate holder who permanently ceases operation shall provide the updated
FSAR to the new certificate holder or to the Commission, in accordance with § 71.1, as
appropriate.
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18. Appendix A to Part 71 is revised to read as follows:

APPENDIX A TO PART 71 - DETERMINATION OF A1 AND A2
I. Values of A1 and A2 for individual radionuclides, which are the bases for many activity
limits elsewhere in these regulations, are given in Table A-1. The curie (Ci) values specified
are obtained by converting from the Terabecquerel (TBq) figure. The curie values are
expressed to three significant figures to assure that the difference in the TBq and Ci quantities
is one tenth of one percent or less. Where values of A1 and A2 are unlimited, it is for radiation
control purposes only. For nuclear criticality safety, some materials are subject to controls
placed on fissile material.
II.(a) For individual radionuclides whose identities are known, but which are not listed in
Table A-1, the A1 and A2 values contained in Table A-3 may be used. Otherwise, the licensee
shall obtain prior Commission approval of the A1 and A2 values for radionuclides not listed in
Table A-1, before shipping the material.
(b) For individual radionuclides whose identities are known, but which are not listed in
Table A-2, the exempt material activity concentration and exempt consignment activity values
contained in Table A-3 may be used. Otherwise, the licensee shall obtain prior Commission
approval of the exempt material activity concentration and exempt consignment activity values,
for radionuclides not listed in Table A-2, before shipping the material.
(c) The licensee shall submit requests for prior approval, described under paragraphs
II(a) and II(b) of this Appendix, to the Commission, in accordance with § 71.1 of this part.
III. In the calculations of A1 and A2 for a radionuclide not in Table A-1, a single
radioactive decay chain, in which radionuclides are present in their naturally occurring
proportions, and in which no daughter radionuclide has a half-life either longer than 10 days, or
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longer than that of the parent radionuclide, shall be considered as a single radionuclide, and the
activity to be taken into account, and the A1 or A2 value to be applied shall be those
corresponding to the parent radionuclide of that chain. In the case of radioactive decay chains
in which any daughter radionuclide has a half-life either longer that 10 days, or greater than that
of the parent radionuclide, the parent and those daughter radionuclides shall be considered as
mixtures of different radionuclides.
IV. For mixtures of radionuclides whose identities and respective activities are known,
the following conditions apply:
(a) For special form radioactive material, the maximum quantity transported in a Type A
package is as follows:

I

B(i)
≤1
A1(i)

Where B(i) is the activity of radionuclide I, and A1(i) is the A1 value for radionuclide I.
(b) For normal form radioactive material, the maximum quantity transported in a Type A
package is as follows:

I

B(i)
≤1
A2(i)

Where B(i) is the activity of radionuclide I, and A2(i) is the A2 value for radionuclide I.
(c) Alternatively, the A1 value for mixtures of special form material may be determined as
follows:
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A1 for mixture =
I

1
f(i)
A1(i)

Where f(i) is the fraction of activity for radionuclide I in the mixture, and A1(i) is the appropriate
A1 value for radionuclide I.
(d) Alternatively, the A2 value for mixtures of normal form material may be determined as
follows:

A2 for mixture =
I

1
f(i)
A2(i)

Where f(i) is the fraction of activity for radionuclide I in the mixture, and A2(i) is the appropriate
A2 value for radionuclide I.
(e) The exempt activity concentration for mixtures of nuclides may be determined as
follows:

Exempt activity concentration for mixture =
I

1
f(i)
[A](i)

Where f(i) is the fraction of activity concentration of radionuclide I in the mixture, and [A] is the
activity concentration for exempt material containing radionuclide I.
(f) The activity limit for an exempt consignment for mixtures of radionuclides may be
determined as follows:
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Exempt consignment activity limit for mixture =
I

1
f(i)
A(i)

Where f(i) is the fraction of activity of radionuclide I in the mixture, and A is the activity limit for
exempt consignments for radionuclide I.
V. When the identity of each radionuclide is known, but the individual activities of some
of the radionuclides are not known, the radionuclides may be grouped and the lowest A1 or A2
value, as appropriate, for the radionuclides in each group may be used in applying the formulas
in paragraph IV. Groups may be based on the total alpha activity and the total beta/gamma
activity when these are known, using the lowest A1 or A2 values for the alpha emitters and
beta/gamma emitters.
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TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A2 (Ci)
1.6X10-1

Specific
activity
(TBq/g)
2.1X103

Specific
activity
(Ci/g)
5.8X104

9.0X10-5

2.4X10-3

2.7

7.2X101

1.6X101

5.0X10-1

1.4X101

8.4X104

2.2X106

2.0

5.4X101

2.0

5.4X101

1.1X103

3.0X104

Ag-108m (a)

7.0X10-1

1.9X101

7.0X10-1

1.9X101

9.7X10-1

2.6X101

Ag-110m (a)

4.0X10-1

1.1X101

4.0X10-1

1.1X101

1.8X102

4.7X103

2.0

5.4X101

6.0X10-1

1.6X101

5.8X103

1.6X105

Symbol of
Element and
radionuclide atomic number
Ac-225 (a)
Actinium (89)

A1 (TBq)
8.0X10-1

A1 (Ci)
2.2X101

A2 (TBq)
6.0X10-3

Ac-227 (a)

9.0X10-1

2.4X101

Ac-228

6.0X10-1

Ag-105

Silver (47)

Ag-111
Al-26

Aluminum (13)

1.0X10-1

2.7

1.0X10-1

2.7

7.0X10-4

1.9X10-2

Am-241

Americium (95)

1.0X101

2.7X102

1.0X10-3

2.7X10-2

1.3X10-1

3.4

1.0X101

2.7X102

1.0X10-3

2.7X10-2

3.6X10-1

1.0X101

5.0

1.4X102

1.0X10-3

2.7X10-2

7.4X10-3

2.0X10-1

4.0X101

1.1X103

4.0X101

1.1X103

3.7X103

9.9X104

Ar-39

2.0X101

5.4X102

4.0X101

1.1X103

1.3

3.4X101

Ar-41

3.0X10-1

8.1

3.0X10-1

8.1

1.5X106

4.2X107

3.0X10-1

8.1

3.0X10-1

8.1

6.2X104

1.7X106

As-73

4.0X101

1.1X103

4.0X101

1.1X103

8.2X102

2.2X104

As-74

1.0

2.7X101

9.0X10-1

2.4X101

3.7X103

9.9X104

As-76

3.0X10-1

8.1

3.0X10-1

8.1

5.8X104

1.6X106

As-77

2.0X101

5.4X102

7.0X10-1

1.9X101

3.9X104

1.0X106

2.0X101

5.4X102

5.0X10-1

1.4X101

7.6X104

2.1X106

7.0

1.9X102

2.0

5.4X101

3.4X104

9.2X105

1.0

2.7X101

1.0

2.7X101

1.5X104

4.1X105

Am-242m (a)
Am-243 (a)
Ar-37

As-72

Argon (18)

Arsenic (33)

At-211 (a)

Astatine (85)

Au-193

Gold (79)

Au-194
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TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)
1.0X101

A1 (Ci)
2.7X102

A2 (TBq)
6.0

A2 (Ci)
1.6X102

Specific
activity
(TBq/g)
1.4X102

Au-198

1.0

2.7X101

6.0X10-1

1.6X101

9.0X103

2.4X105

Au-199

1.0X101

2.7X102

6.0X10-1

1.6X101

7.7X103

2.1X105

2.0

5.4X101

2.0

5.4X101

3.1X103

8.4X104

3.0

8.1X101

3.0

8.1X101

9.4

2.6X102

Ba-133m

2.0X101

5.4X102

6.0X10-1

1.6X101

2.2X104

6.1X105

Ba-140 (a)

5.0X10-1

1.4X101

3.0X10-1

8.1

2.7X103

7.3X104

2.0X101

5.4X102

2.0X101

5.4X102

1.3X104

3.5X105

4.0X101

1.1X103

6.0X10-1

1.6X101

8.3X10-4

2.2X10-2

7.0X10-1

1.9X101

7.0X10-1

1.9X101

1.5X10-3

4.2X104

Bi-206

3.0X10-1

8.1

3.0X10-1

8.1

3.8X103

1.0X105

Bi-207

7.0X10-1

1.9X101

7.0X10-1

1.9X101

1.9

5.2X101

Bi-210

1.0

2.7X101

6.0X10-1

1.6X101

4.6X103

1.2X105

Bi-210m (a)

6.0X10-1

1.6X101

2.0X10-2

5.4X10-1

2.1X10-5

5.7X10-4

Bi-212 (a)

7.0X10-1

1.9X101

6.0X10-1

1.6X101

5.4X105

1.5X107

8.0

2.2X102

8.0X10-4

2.2X10-2

3.8X10-2

1.0

4.0X101

1.1X103

3.0X10-1

8.1

6.1X101

1.6X103

4.0X10-1

1.1X101

4.0X10-1

1.1X101

9.4X104

2.5X106

Br-77

3.0

8.1X101

3.0

8.1X101

2.6X104

7.1X105

Br-82

4.0X10-1

1.1X101

4.0X10-1

1.1X101

4.0X104

1.1X106

1.0

2.7X101

6.0X10-1

1.6X101

3.1X107

8.4X108

4.0X101

1.1X103

3.0

8.1X101

1.6X10-1

4.5

Symbol of
Element and
radionuclide atomic number
Au-195
Gold (79)

Ba-131 (a)

Barium (56)

Ba-133

Be-7

Beryllium (4)

Be-10
Bi-205

Bk-247

Bismuth (83)

Berkelium (97)

Bk-249 (a)
Br-76

C-11
C-14

Bromine (35)

Carbon (6)
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Specific
activity
(Ci/g)
3.7X103

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

Symbol of
Element and
radionuclide atomic number
Ca-41
Calcium (20)

A1 (TBq)
Unlimited

A1 (Ci)
Unlimited

4.0X101

1.1X103

1.0

2.7X101

6.6X102

1.8X104

3.0

8.1X101

3.0X10-1

8.1

2.3X104

6.1X105

3.0X101

8.1X102

2.0

5.4X101

9.6X101

2.6X103

4.0X101

1.1X103

5.0X10-1

1.4X101

8.3

2.2X102

3.0

8.1X101

4.0X10-1

1.1X101

1.9X104

5.1X105

5.0X10-1

1.4X101

5.0X10-1

1.4X101

9.4X102

2.5X104

7.0

1.9X102

2.0

5.4X101

2.5X102

6.8X103

Ce-141

2.0X101

5.4X102

6.0X10-1

1.6X101

1.1X103

2.8X104

Ce-143

9.0X10-1

2.4X101

6.0X10-1

1.6X101

2.5X104

6.6X105

Ce-144 (a)

2.0X10-1

5.4

2.0X10-1

5.4

1.2X102

3.2X103

4.0X101

1.1X103

6.0X10-3

1.6X10-1

5.8X101

1.6X103

Cf-249

3.0

8.1X101

8.0X10-4

2.2X10-2

1.5X10-1

4.1

Cf-250

2.0X101

5.4X102

2.0X10-3

5.4X10-2

4.0

1.1X102

Cf-251

7.0

1.9X102

7.0X10-4

1.9X10-2

5.9X10-2

1.6

Cf-252 (h)

1.0X10-1

2.7

1.0X10-3

2.7X10-2

2.0X101

5.4X102

Cf-253 (a)

4.0X101

1.1X103

4.0X10-2

1.1

1.1X103

2.9X104

Cf-254

1.0X10-3

2.7X10-2

1.0X10-3

2.7X10-2

3.1X102

8.5X103

1.0X101

2.7X102

6.0X10-1

1.6X101

1.2X10-3

3.3X10-2

2.0X10-1

5.4

2.0X10-1

5.4

4.9X106

1.3X108

4.0X101

1.1X103

2.0X10-2

5.4X10-1

7.5X102

2.0X104

2.0

5.4X101

1.0

2.7X101

6.1X102

1.7X104

Ca-45
Ca-47 (a)
Cd-109

Cadmium (48)

Cd-113m
Cd-115 (a)
Cd-115m
Ce-139

Cf-248

Cl-36

Cerium (58)

Californium (98)

Chlorine (17)

Cl-38
Cm-240
Cm-241

Curium (96)
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A2 (TBq)
A2 (Ci)
Unlimited Unlimited

Specific
Specific
activity
activity
(TBq/g)
(Ci/g)
3.1X10-3 8.5X10-2

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)
4.0X101

A1 (Ci)
1.1X103

A2 (TBq)
1.0X10-2

A2 (Ci)
2.7X10-1

Specific
activity
(TBq/g)
1.2X102

Cm-243

9.0

2.4X102

1.0X10-3

2.7X10-2

1.9X10-3

5.2X101

Cm-244

2.0X101

5.4X102

2.0X10-3

5.4X10-2

3.0

8.1X101

Cm-245

9.0

2.4X102

9.0X10-4

2.4X10-2

6.4X10-3

1.7X10-1

Cm-246

9.0

2.4X102

9.0X10-4

2.4X10-2

1.1X10-2

3.1X10-1

Cm-247 (a)

3.0

8.1X101

1.0X10-3

2.7X10-2

3.4X10-6

9.3X10-5

2.0X10-2

5.4X10-1

3.0X10-4

8.1X10-3

1.6X10-5

4.2X10-3

5.0X10-1

1.4X101

5.0X10-1

1.4X101

1.1X105

3.1X106

Co-56

3.0X10-1

8.1

3.0X10-1

8.1

1.1X103

3.0X104

Co-57

1.0X101

2.7X102

1.0X101

2.7X102

3.1X102

8.4X103

Co-58

1.0

2.7X101

1.0

2.7X101

1.2X103

3.2X104

Co-58m

4.0X101

1.1X103

4.0X101

1.1X103

2.2X105

5.9X106

Co-60

4.0X10-1

1.1X101

4.0X10-1

1.1X101

4.2X101

1.1X103

3.0X101

8.1X102

3.0X101

8.1X102

3.4X103

9.2X104

4.0

1.1X102

4.0

1.1X102

2.8X104

7.6X105

Cs-131

3.0X101

8.1X102

3.0X101

8.1X102

3.8X103

1.0X105

Cs-132

1.0

2.7X101

1.0

2.7X101

5.7X103

1.5X105

Cs-134

7.0X10-1

1.9X101

7.0X10-1

1.9X101

4.8X101

1.3X103

Cs-134m

4.0X101

1.1X103

6.0X10-1

1.6X101

3.0X105

8.0X106

Cs-135

4.0X101

1.1X103

1.0

2.7X101

4.3X10-5

1.2X10-3

Cs-136

5.0X10-1

1.4X101

5.0X10-1

1.4X101

2.7X103

7.3X104

2.0

5.4X101

6.0X10-1

1.6X101

3.2

8.7X101

Symbol of
Element and
radionuclide atomic number
Cm-242
Curium (96)

Cm-248
Co-55

Cobalt (27)

Cr-51

Chromium (24)

Cs-129

Cesium (55)

Cs-137 (a)
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Specific
activity
(Ci/g)
3.3X103

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A2 (Ci)
2.7X101

Specific
activity
(TBq/g)
1.4X105

Specific
activity
(Ci/g)
3.9X106

7.0X10-1

1.9X101

2.8X104

7.6X105

5.4X102

2.0X101

5.4X102

2.1X102

5.7X103

9.0X10-1

2.4X101

6.0X10-1

1.6X101

3.0X105

8.2X106

9.0X10-1

2.4X101

3.0X10-1

8.1

8.6X103

2.3X105

4.0X101

1.1X103

1.0

2.7X101

3.1X103

8.3X104

8.0X10-1

2.2X101

5.0X10-1

1.4X101

9.0X104

2.4X106

2.0

5.4X101

2.0

5.4X101

1.4X103

3.7X104

Eu-148

5.0X10-1

1.4X101

5.0X10-1

1.4X101

6.0X102

1.6X104

Eu-149

2.0X101

5.4X102

2.0X101

5.4X102

3.5X102

9.4X103

2.0

5.4X101

7.0X10-1

1.9X101

6.1X104

1.6X106

2.0

5.4X101

7.0X10-1

1.9X101

6.1X104

1.6X106

1.0

2.7X101

1.0

2.7X101

6.5

1.8X102

Eu-152m

8.0X10-1

2.2X101

8.0X10-1

2.2X101

8.2X104

2.2X106

Eu-154

9.0X10-1

2.4X101

6.0X10-1

1.6X101

9.8

2.6X102

Eu-155

2.0X101

5.4X102

3.0

8.1X101

1.8X101

4.9X102

Eu-156

7.0X10-1

1.9X101

7.0X10-1

1.9X101

2.0X103

5.5X104

1.0

2.7X101

6.0X10-1

1.6X101

3.5X106

9.5X107

3.0X10-1

8.1

3.0X10-1

8.1

2.7X105

7.3X106

Fe-55

4.0X101

1.1X103

4.0X101

1.1X103

8.8X101

2.4X103

Fe-59

9.0X10-1

2.4X101

9.0X10-1

2.4X101

1.8X103

5.0X104

Fe-60 (a)

4.0X101

1.1X103

2.0X10-1

5.4

7.4X10-4

2.0X10-2

Symbol of
Element and
radionuclide atomic number
Cu-64
Copper (29)

A1 (TBq)
6.0

A1 (Ci)
1.6X102

A2 (TBq)
1.0

Cu-67

1.0X101

2.7X102

2.0X101

Dy-165
Dy-166 (a)

Dy-159

Er-169

Dysprosium (66)

Erbium (68)

Er-171
Eu-147

Europium (63)

Eu-150 (short
lived)
Eu-150 (long
lived)
Eu-152

F-18

Fluorine (9)

Fe-52 (a)

Iron (26)
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A2 (Ci)
8.1X101

Specific
activity
(TBq/g)
2.2X104

Specific
activity
(Ci/g)
6.0X105

5.0X10-1

1.4X101

1.5X106

4.1X107

1.1X101

4.0X10-1

1.1X101

1.1X105

3.1X106

5.0X10-1

1.4X101

5.0X10-1

1.4X101

6.9X102

1.9X104

Gd-148

2.0X101

5.4X102

2.0X10-3

5.4X10-2

1.2

3.2X101

Gd-153

1.0X101

2.7X102

9.0

2.4X102

1.3X102

3.5X103

Gd-159

3.0

8.1X101

6.0X10-1

1.6X101

3.9X104

1.1X106

5.0X10-1

1.4X101

5.0X10-1

1.4X101

2.6X102

7.1X103

Ge-71

4.0X101

1.1X103

4.0X101

1.1X103

5.8X103

1.6X105

Ge-77

3.0X10-1

8.1

3.0X10-1

8.1

1.3X105

3.6X106

6.0X10-1

1.6X101

6.0X10-1

1.6X101

4.1X101

1.1X103

Hf-175

3.0

8.1X101

3.0

8.1X101

3.9X102

1.1X104

Hf-181

2.0

5.4X101

5.0X10-1

1.4X101

6.3X102

1.7X104

Hf-182

Unlimited

Unlimited

1.0

2.7X101

1.0

2.7X101

1.3X10-1

3.5

3.0

8.1X101

7.0X10-1

1.9X101

1.5X104

4.0X105

Hg-197

2.0X101

5.4X102

1.0X101

2.7X102

9.2X103

2.5X105

Hg-197m

1.0X101

2.7X102

4.0X10-1

1.1X101

2.5X104

6.7X105

5.0

1.4X102

1.0

2.7X101

5.1X102

1.4X104

4.0X10-1

1.1X101

4.0X10-1

1.1X101

2.6X104

7.0X105

6.0X10-1

1.6X101

5.0X10-1

1.4X101

6.6X10-2

1.8

Symbol of
Element and
radionuclide atomic number
Ga-67
Gallium (31)

A1 (TBq)
7.0

A1 (Ci)
1.9X102

A2 (TBq)
3.0

Ga-68

5.0X10-1

1.4X101

Ga-72

4.0X10-1

Gd-146 (a)

Ge-68 (a)

Hf-172 (a)

Hg-194 (a)

Gadolinium (64)

Germanium (32)

Hafnium (72)

Mercury (80)

Hg-195m (a)

Hg-203
Ho-166
Ho-166m

Holmium (67)
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Unlimited Unlimited

8.1X10-6 2.2X10-4

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)
6.0

A1 (Ci)
1.6X102

A2 (TBq)
3.0

A2 (Ci)
8.1X101

Specific
activity
(TBq/g)
7.1X104

I-124

1.0

2.7X101

1.0

2.7X101

9.3X103

2.5X105

I-125

2.0X101

5.4X102

3.0

8.1X101

6.4X102

1.7X104

I-126

2.0

5.4X101

1.0

2.7X101

2.9X103

8.0X104

I-129

Unlimited

Unlimited

I-131

3.0

8.1X101

7.0X10-1

1.9X101

4.6X103

1.2X105

I-132

4.0X10-1

1.1X101

4.0X10-1

1.1X101

3.8X105

1.0X107

I-133

7.0X10-1

1.9X101

6.0X10-1

1.6X101

4.2X104

1.1X106

I-134

3.0X10-1

8.1

3.0X10-1

8.1

9.9X105

2.7X107

I-135 (a)

6.0X10-1

1.6X101

6.0X10-1

1.6X101

1.3X105

3.5X106

3.0

8.1X101

3.0

8.1X101

1.5X104

4.2X105

4.0

1.1X102

2.0

5.4X101

6.2X105

1.7X107

1.0X101

2.7X102

5.0X10-1

1.4X101

8.6X102

2.3X104

7.0

1.9X102

1.0

2.7X101

2.2X105

6.1X106

1.0X101

2.7X102

1.0X101

2.7X102

1.9X103

5.2X104

Ir-190

7.0X10-1

1.9X101

7.0X10-1

1.9X101

2.3X103

6.2X104

Ir-192

1.0

2.7X101

6.0X10-1

1.6X101

3.4X102

9.2X103

Ir-194

3.0X10-1

8.1

3.0X10-1

8.1

3.1X104

8.4X105

9.0X10-1

2.4X101

9.0X10-1

2.4X101

2.4X10-7

6.4X10-6

K-42

2.0X10-1

5.4

2.0X10-1

5.4

2.2X105

6.0X106

K-43

7.0X10-1

1.9X101

6.0X10-1

1.6X101

1.2X105

3.3X106

Symbol of
Element and
radionuclide atomic number
I-123
Iodine (53)

In-111

Indium (49)

In-113m
In-114m (a)
In-115m
Ir-189 (a)

K-40

Iridium (77)

Potassium (19)
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Unlimited Unlimited

Specific
activity
(Ci/g)
1.9X106

6.5X10-6 1.8X10-4

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A2 (Ci)
1.1X103

Specific
activity
(TBq/g)
7.8X10-4

Specific
activity
(Ci/g)
2.1X10-2

1.0X101

2.7X102

1.5X101

3.9X102

2.2X102

3.0

8.1X101

3.0X105

8.2X106

2.0X10-1

5.4

2.0X10-1

5.4

1.0X106

2.8X107

3.0X101

8.1X102

6.0

1.6X102

1.6X10-3

4.4X10-2

4.0X10-1

1.1X101

4.0X10-1

1.1X101

2.1X104

5.6X105

6.0X10-1

1.6X101

6.0X10-1

1.6X101

4.2X103

1.1X105

Lu-173

8.0

2.2X102

8.0

2.2X102

5.6X101

1.5X103

Lu-174

9.0

2.4X102

9.0

2.4X102

2.3X101

6.2X102

Lu-174m

2.0X101

5.4X102

1.0X101

2.7X102

2.0X102

5.3X103

Lu-177

3.0X101

8.1X102

7.0X10-1

1.9X101

4.1X103

1.1X105

Symbol of
Element and
radionuclide atomic number
Kr-81
Krypton (36)

A1 (TBq)
4.0X101

A1 (Ci)
1.1X103

A2 (TBq)
4.0X101

Kr-85

1.0X101

2.7X102

8.0

Kr-85m
Kr-87
La-137

Lanthanum (57)

La-140
Lu-172

Lutetium (71)

Mg-28 (a)

Magnesium (12)

3.0X10-1

8.1

3.0X10-1

8.1

2.0X105

5.4X106

Mn-52

Manganese (25)

3.0X10-1

8.1

3.0X10-1

8.1

1.6X104

4.4X105

Mn-53

Unlimited

Unlimited

Mn-54

1.0

2.7X101

1.0

2.7X101

2.9X102

7.7X103

Mn-56

3.0X10-1

8.1

3.0X10-1

8.1

8.0X105

2.2X107

4.0X101

1.1X103

2.0X101

5.4X102

4.1X10-2

1.1

1.0

2.7X101

7.4X10-1

2.0X101

1.8X104

4.8X105

Mo-93

Molybdenum
(42)

Mo-99 (a) (h)

Unlimited Unlimited

6.8X10-5 1.8X10-3

N-13

Nitrogen (7)

9.0X10-1

2.4X101

6.0X10-1

1.6X101

5.4X107

1.5X109

Na-22

Sodium (11)

5.0X10-1

1.4X101

5.0X10-1

1.4X101

2.3X102

6.3X103

2.0X10-1

5.4

2.0X10-1

5.4

3.2X105

8.7X106

Na-24
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A2 (Ci)
8.1X102

Specific
activity
(TBq/g)
8.8

Specific
activity
(Ci/g)
2.4X102

7.0X10-1

1.9X101

6.9X10-3

1.9X10-1

2.7X101

1.0

2.7X101

1.5X103

3.9X104

9.0X10-1

2.4X101

6.0X10-1

1.6X101

9.9X105

2.7X107

6.0

1.6X102

6.0X10-1

1.6X101

3.0X103

8.1X104

6.0X10-1

1.6X101

5.0X10-1

1.4X101

4.5X105

1.2X107

Unlimited

Unlimited

Ni-63

4.0X101

1.1X103

3.0X101

8.1X102

2.1

5.7X101

Ni-65

4.0X10-1

1.1X101

4.0X10-1

1.1X101

7.1X105

1.9X107

4.0X101

1.1X103

4.0X101

1.1X103

5.2X101

1.4X103

2.0X101

5.4X102

2.0

5.4X101

4.7X10-4

1.3X10-2

2.0X101

5.4X102

2.0

5.4X101

4.7X10-4

1.3X10-2

2.0X101

5.4X102

2.0X10-3

5.4X10-2

2.6X10-5

7.1X10-4

7.0

1.9X102

4.0X10-1

1.1X101

8.6X103

2.3X105

1.0

2.7X101

1.0

2.7X101

2.8X102

7.5X103

Os-191

1.0X101

2.7X102

2.0

5.4X101

1.6X103

4.4X104

Os-191m

4.0X101

1.1X103

3.0X101

8.1X102

4.6X104

1.3X106

2.0

5.4X101

6.0X10-1

1.6X101

2.0X104

5.3X105

3.0X10-1

8.1

3.0X10-1

8.1

1.1X101

3.1X102

5.0X10-1

1.4X101

5.0X10-1

1.4X101

1.1X104

2.9X105

4.0X101

1.1X103

1.0

2.7X101

5.8X103

1.6X105

Symbol of
Element and
radionuclide atomic number
Nb-93m
Niobium (41)

A1 (TBq)
4.0X101

A1 (Ci)
1.1X103

A2 (TBq)
3.0X101

Nb-94

7.0X10-1

1.9X101

Nb-95

1.0

Nb-97
Nd-147

Neodymium (60)

Nd-149
Ni-59

Np-235

Nickel (28)

Neptunium (93)

Np-236 (shortlived)
Np-236 (longlived)
Np-237
Np-239
Os-185

Osmium (76)

Os-193
Os-194 (a)
P-32
P-33

Phosphorus (15)
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Unlimited Unlimited

3.0X10-3 8.0X10-2
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A2 (Ci)
1.9

Specific
activity
(TBq/g)
1.2X103

Specific
activity
(Ci/g)
3.3X104

4.0X10-4

1.1X10-2

1.7X10-3

4.7X10-2

1.4X102

7.0X10-1

1.9X101

7.7X102

2.1X104

1.0

2.7X101

1.0

2.7X101

6.2X104

1.7X106

Pb-202

4.0X101

1.1X103

2.0X101

5.4X102

1.2X10-4

3.4X10-3

Pb-203

4.0

1.1X102

3.0

8.1X101

1.1X104

3.0X105

Symbol of
Element and
radionuclide atomic number A1 (TBq)
Pa-230 (a)
Protactinium (91)
2.0

A1 (Ci)
5.4X101

A2 (TBq)
7.0X10-2

Pa-231

4.0

1.1X102

Pa-233

5.0

Pb-201

Lead (82)

Pb-205

Unlimited

Unlimited

Unlimited Unlimited

4.5X10-6 1.2X10-4

Pb-210 (a)

1.0

2.7X101

5.0X10-2

1.4

2.8

7.6X101

Pb-212 (a)

7.0X10-1

1.9X101

2.0X10-1

5.4

5.1X104

1.4X106

4.0X101

1.1X103

4.0X101

1.1X103

2.8X103

7.5X104

Pd-103 (a)

Palladium (46)

Pd-107

Unlimited

Unlimited

Unlimited Unlimited

1.9X10-5 5.1X10-4

2.0

5.4X101

5.0X10-1

1.4X101

7.9X104

2.1X106

3.0

8.1X101

3.0

8.1X101

1.3X102

3.4X103

Pm-144

7.0X10-1

1.9X101

7.0X10-1

1.9X101

9.2X101

2.5X103

Pm-145

3.0X101

8.1X102

1.0X101

2.7X102

5.2

1.4X102

Pm-147

4.0X101

1.1X103

2.0

5.4X101

3.4X101

9.3X102

Pm-148m (a)

8.0X10-1

2.2X101

7.0X10-1

1.9X101

7.9X102

2.1X104

Pm-149

2.0

5.4X101

6.0X10-1

1.6X101

1.5X104

4.0X105

Pm-151

2.0

5.4X101

6.0X10-1

1.6X101

2.7X104

7.3X105

Pd-109
Pm-143

Promethium (61)

Po-210

Polonium (84)

4.0X101

1.1X103

2.0X10-2

5.4X10-1

1.7X102

4.5X103

Pr-142

Praseodymium
(59)

4.0X10-1

1.1X101

4.0X10-1

1.1X101

4.3X104

1.2X106

3.0

8.1X101

6.0X10-1

1.6X101

2.5X103

6.7X104

Pr-143

275

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)
1.0

A1 (Ci)
2.7X101

A2 (TBq)
8.0X10-1

A2 (Ci)
2.2X101

Specific
activity
(TBq/g)
2.5X103

Pt-191

4.0

1.1X102

3.0

8.1X101

8.7X103

2.4X105

Pt-193

4.0X101

1.1X103

4.0X101

1.1X103

1.4

3.7X101

Pt-193m

4.0X101

1.1X103

5.0X10-1

1.4X101

5.8X103

1.6X105

Pt-195m

1.0X101

2.7X102

5.0X10-1

1.4X101

6.2X103

1.7X105

Pt-197

2.0X101

5.4X102

6.0X10-1

1.6X101

3.2X104

8.7X105

Pt-197m

1.0X101

2.7X102

6.0X10-1

1.6X101

3.7X105

1.0X107

3.0X101

8.1X102

3.0X10-3

8.1X10-2

2.0X101

5.3X102

Pu-237

2.0X101

5.4X102

2.0X101

5.4X102

4.5X102

1.2X104

Pu-238

1.0X101

2.7X102

1.0X10-3

2.7X10-2

6.3X10-1

1.7X101

Pu-239

1.0X101

2.7X102

1.0X10-3

2.7X10-2

2.3X10-3

6.2X10-2

Pu-240

1.0X101

2.7X102

1.0X10-3

2.7X10-2

8.4X10-3

2.3X10-1

Pu-241 (a)

4.0X101

1.1X103

6.0X10-2

1.6

3.8

1.0X102

Pu-242

1.0X101

2.7X102

1.0X10-3

2.7X10-2

1.5X10-4

3.9X10-3

Pu-244 (a)

4.0X10-1

1.1X101

1.0X10-3

2.7X10-2

6.7X10-7

1.8X10-5

4.0X10-1

1.1X101

7.0X10-3

1.9X10-1

1.9X103

5.1X104

Ra-224 (a)

4.0X10-1

1.1X101

2.0X10-2

5.4X10-1

5.9X103

1.6X105

Ra-225 (a)

2.0X10-1

5.4

4.0X10-3

1.1X10-1

1.5X103

3.9X104

Ra-226 (a)

2.0X10-1

5.4

3.0X10-3

8.1X10-2

3.7X10-2

1.0

Ra-228 (a)

6.0X10-1

1.6X101

2.0X10-2

5.4X10-1

1.0X101

2.7X102

Symbol of
Element and
radionuclide atomic number
Pt-188 (a)
Platinum (78)

Pu-236

Ra-223 (a)

Plutonium (94)

Radium (88)
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Specific
activity
(Ci/g)
6.8X104
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A1 (TBq)
2.0

A1 (Ci)
5.4X101

A2 (TBq)
8.0X10-1

A2 (Ci)
2.2X101

Specific
activity
(TBq/g)
3.1X105

Rb-83 (a)

2.0

5.4X101

2.0

5.4X101

6.8X102

1.8X104

Rb-84

1.0

2.7X101

1.0

2.7X101

1.8X103

4.7X104

Rb-86

5.0X10-1

1.4X101

5.0X10-1

1.4X101

3.0X103

8.1X104

Rb-87

Unlimited

Unlimited

Unlimited Unlimited

3.2X10-9 8.6X10-8

Rb(nat)

Unlimited

Unlimited

Unlimited Unlimited

6.7X106

Symbol of
Element and
radionuclide atomic number
Rb-81
Rubidium (37)

Specific
activity
(Ci/g)
8.4X106

1.8X108

1.0

2.7X101

1.0

2.7X101

6.9X102

1.9X104

Re-184m

3.0

8.1X101

1.0

2.7X101

1.6X102

4.3X103

Re-186

2.0

5.4X101

6.0X10-1

1.6X101

6.9X103

1.9X105

Re-184

Rhenium (75)

Unlimited

Re-188

4.0X10-1

1.1X101

4.0X10-1

1.1X101

3.6X104

9.8X105

3.0

8.1X101

6.0X10-1

1.6X101

2.5X104

6.8X105

Re-189 (a)
Re(nat)

Unlimited

Unlimited

Unlimited

Unlimited Unlimited

1.4X10-9 3.8X10-8

Re-187

Unlimited Unlimited

0.0 2.4X10-8

2.0

5.4X101

2.0

5.4X101

3.0X103

8.2X104

Rh-101

4.0

1.1X102

3.0

8.1X101

4.1X101

1.1X103

Rh-102

5.0X10-1

1.4X101

5.0X10-1

1.4X101

4.5X101

1.2X103

Rh-102m

2.0

5.4X101

2.0

5.4X101

2.3X102

6.2X103

Rh-103m

4.0X101

1.1X103

4.0X101

1.1X103

1.2X106

3.3X107

Rh-105

1.0X101

2.7X102

8.0X10-1

2.2X101

3.1X104

8.4X105

3.0X10-1

8.1

4.0X10-3

1.1X10-1

5.7X103

1.5X105

Rh-99

Rn-222 (a)

Rhodium (45)

Radon (86)
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A1 (TBq)
5.0

A1 (Ci)
1.4X102

A2 (TBq)
5.0

A2 (Ci)
1.4X102

Specific
activity
(TBq/g)
1.7X104

Ru-103 (a)

2.0

5.4X101

2.0

5.4X101

1.2X103

3.2X104

Ru-105

1.0

2.7X101

6.0X10-1

1.6X101

2.5X105

6.7X106

2.0X10-1

5.4

2.0X10-1

5.4

1.2X102

3.3X103

Symbol of
Element and
radionuclide atomic number
Ru-97
Ruthenium (44)

Ru-106 (a)

Specific
activity
(Ci/g)
4.6X105

S-35

Sulphur (16)

4.0X101

1.1X103

3.0

8.1X101

1.6X103

4.3X104

Sb-122

Antimony (51)

4.0X10-1

1.1X101

4.0X10-1

1.1X101

1.5X104

4.0X105

Sb-124

6.0X10-1

1.6X101

6.0X10-1

1.6X101

6.5X102

1.7X104

Sb-125

2.0

5.4X101

1.0

2.7X101

3.9X101

1.0X103

Sb-126

4.0X10-1

1.1X101

4.0X10-1

1.1X101

3.1X103

8.4X104

5.0X10-1

1.4X101

5.0X10-1

1.4X101

6.7X105

1.8X107

Sc-46

5.0X10-1

1.4X101

5.0X10-1

1.4X101

1.3X103

3.4X104

Sc-47

1.0X101

2.7X102

7.0X10-1

1.9X101

3.1X104

8.3X105

Sc-48

3.0X10-1

8.1

3.0X10-1

8.1

5.5X104

1.5X106

3.0

8.1X101

3.0

8.1X101

5.4X102

1.5X104

4.0X101

1.1X103

2.0

5.4X101

2.6X10-3

7.0X10-2

6.0X10-1

1.6X101

6.0X10-1

1.6X101

1.4X106

3.9X107

4.0X101

1.1X103

5.0X10-1

1.4X101

3.9

1.1X102

1.0X101

2.7X102

1.0X101

2.7X102

9.8X101

2.6X103

Sm-147

Unlimited

Unlimited

Sm-151

4.0X101

1.1X103

1.0X101

2.7X102

9.7X10-1

2.6X101

Sm-153

9.0

2.4X102

6.0X10-1

1.6X101

1.6X104

4.4X105

Sc-44

Se-75

Scandium (21)

Selenium (34)

Se-79
Si-31

Silicon (14)

Si-32
Sm-145

Samarium (62)
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Unlimited Unlimited

8.5X10-1 2.3X10-8

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)
4.0

A1 (Ci)
1.1X102

A2 (TBq)
2.0

A2 (Ci)
5.4X101

Specific
activity
(TBq/g)
3.7X102

Sn-117m

7.0

1.9X102

4.0X10-1

1.1X101

3.0X103

8.2X104

Sn-119m

4.0X101

1.1X103

3.0X101

8.1X102

1.4X102

3.7X103

Sn-121m (a)

4.0X101

1.1X103

9.0X10-1

2.4X101

2.0

5.4X101

Sn-123

8.0X10-1

2.2X101

6.0X10-1

1.6X101

3.0X102

8.2X103

Sn-125

4.0X10-1

1.1X101

4.0X10-1

1.1X101

4.0X103

1.1X105

Sn-126 (a)

6.0X10-1

1.6X101

4.0X10-1

1.1X101

1.0X10-3

2.8X10-2

2.0X10-1

5.4

2.0X10-1

5.4

2.3X103

6.2X104

Sr-85

2.0

5.4X101

2.0

5.4X101

8.8X102

2.4X104

Sr-85m

5.0

1.4X102

5.0

1.4X102

1.2X106

3.3X107

Sr-87m

3.0

8.1X101

3.0

8.1X101

4.8X105

1.3X107

Sr-89

6.0X10-1

1.6X101

6.0X10-1

1.6X101

1.1X103

2.9X104

Sr-90 (a)

3.0X10-1

8.1

3.0X10-1

8.1

5.1

1.4X102

Sr-91 (a)

3.0X10-1

8.1

3.0X10-1

8.1

1.3X105

3.6X106

Sr-92 (a)

1.0

2.7X101

3.0X10-1

8.1

4.7X105

1.3X107

4.0X101

1.1X103

4.0X101

1.1X103

3.6X102

9.7X103

1.0

2.7X101

8.0X10-1

2.2X101

4.2X106

1.1X108

3.0X101

8.1X102

3.0X101

8.1X102

4.1X101

1.1X103

9.0X10-1

2.4X101

5.0X10-1

1.4X101

2.3X102

6.2X103

4.0X101

1.1X103

4.0X101

1.1X103

5.6X10-1

1.5X101

Tb-158

1.0

2.7X101

1.0

2.7X101

5.6X10-1

1.5X101

Tb-160

1.0

2.7X101

6.0X10-1

1.6X101

4.2X102

1.1X104

Symbol of
Element and
radionuclide atomic number
Sn-113 (a)
Tin (50)

Sr-82 (a)

Strontium (38)

T(H-3)

Tritium (1)

Ta-178 (longlived)
Ta-179

Tantalum (73)

Ta-182
Tb-157

Terbium (65)

279

Specific
activity
(Ci/g)
1.0X104

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A2 (Ci)
5.4X101

Specific
activity
(TBq/g)
8.3X102

Specific
activity
(Ci/g)
2.2X104

4.0X10-1

1.1X101

1.2X104

3.2X105

4.0X10-1

1.1X101

1.4X106

3.8X107

Symbol of
Element and
radionuclide atomic number
Tc-95m (a)
Technetium (43)

A1 (TBq)
2.0

A1 (Ci)
5.4X101

A2 (TBq)
2.0

Tc-96

4.0X10-1

1.1X101

Tc-96m (a)

4.0X10-1

1.1X101

Tc-97

Unlimited

Unlimited

Tc-97m

4.0X101

1.1X103

1.0

2.7X101

5.6X102

1.5X104

Tc-98

8.0X10-1

2.2X101

7.0X10-1

1.9X101

3.2X10-5

8.7X10-4

Tc-99

4.0X101

1.1X103

9.0X10-1

2.4X101

6.3X10-4

1.7X10-2

Tc-99m

1.0X101

2.7X102

4.0

1.1X102

1.9X105

5.3X106

2.0

5.4X101

2.0

5.4X101

2.4X103

6.4X104

Te-121m

5.0

1.4X102

3.0

8.1X101

2.6X102

7.0X103

Te-123m

8.0

2.2X102

1.0

2.7X101

3.3X102

8.9X103

Te-125m

2.0X101

5.4X102

9.0X10-1

2.4X101

6.7X102

1.8X104

Te-127

2.0X101

5.4X102

7.0X10-1

1.9X101

9.8X104

2.6X106

Te-127m (a)

2.0X101

5.4X102

5.0X10-1

1.4X101

3.5X102

9.4X103

Te-129

7.0X10-1

1.9X101

6.0X10-1

1.6X101

7.7X105

2.1X107

Te-129m (a)

8.0X10-1

2.2X101

4.0X10-1

1.1X101

1.1X103

3.0X104

Te-131m (a)

7.0X10-1

1.9X101

5.0X10-1

1.4X101

3.0X104

8.0X105

Te-132 (a)

5.0X10-1

1.4X101

4.0X10-1

1.1X101

1.1X104

8.0X105

1.0X101

2.7X102

5.0X10-3

1.4X10-1

1.1X103

3.1X104

5.0X10-1

1.4X101

1.0X10-3

2.7X10-2

3.0X101

8.2X102

Th-229

5.0

1.4X102

5.0X10-4

1.4X10-2

7.9X10-3

2.1X10-1

Th-230

1.0X101

2.7X102

1.0X10-3

2.7X10-2

7.6X10-4

2.1X10-2

Te-121

Th-227
Th-228 (a)

Tellurium (52)

Thorium (90)
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Unlimited Unlimited

5.2X10-5 1.4X10-3
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Symbol of
Element and
radionuclide atomic number
Th-231
Thorium (90)

A1 (TBq)
4.0X101

A1 (Ci)
1.1X103

Th-232

Unlimited

Unlimited

Th-234 (a)

3.0X10-1

8.1

Th(nat)

Unlimited

Unlimited

A2 (TBq)
2.0X10-2

A2 (Ci)
5.4X10-1

Unlimited Unlimited
3.0X10-1

8.1

Unlimited Unlimited

Specific
activity
(TBq/g)
2.0X104

Specific
activity
(Ci/g)
5.3X105

4.0X10-9 1.1X10-7
8.6X102

2.3X104

8.1X10-9 2.2X10-7

Ti-44 (a)

Titanium (22)

5.0X10-1

1.4X101

4.0X10-1

1.1X101

6.4

1.7X102

Tl-200

Thallium (81)

9.0X10-1

2.4X101

9.0X10-1

2.4X101

2.2X104

6.0X105

Tl-201

1.0X101

2.7X102

4.0

1.1X102

7.9X103

2.1X105

Tl-202

2.0

5.4X101

2.0

5.4X101

2.0X103

5.3X104

Tl-204

1.0X101

2.7X102

7.0X10-1

1.9X101

1.7X101

4.6X102

7.0

1.9X102

8.0X10-1

2.2X101

3.1X103

8.5X104

Tm-170

3.0

8.1X101

6.0X10-1

1.6X101

2.2X102

6.0X103

Tm-171

4.0X101

1.1X103

4.0X101

1.1X103

4.0X101

1.1X103

U-230 (fast
Uranium (92)
lung
absorption)
(a)(d)
U-230
(medium lung
absorption)
(a)(e)
U-230 (slow
lung
absorption)
(a)(f)
U-232 (fast
lung
absorption) (d)
U-232
(medium lung
absorption) (e)
U-232 (slow
lung
absorption) (f)

4.0X101

1.1X103

1.0X10-1

2.7

1.0X103

2.7X104

4.0X101

1.1X103

1.0X10-1

2.7

1.0X103

2.7X104

4.0X101

1.1X103

1.0X10-1

2.7

1.0X103

2.7X104

4.0X101

1.1X103

1.0X10-2

2.7X10-1

8.3X10-1

2.2X101

4.0X101

1.1X103

1.0X10-2

2.7X10-1

8.3X10-1

2.2X101

4.0X101

1.1X103

1.0X10-2

2.7X10-1

8.3X10-1

2.2X101

Tm-167

Thulium (69)
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Symbol of
radionuclide

Element and
atomic number

U-233 (fast
Uranium (92)
lung
absorption) (d)
U-233
(medium lung
absorption) (e)
U-233 (slow
lung
absorption) (f)
U-234 (fast
lung
absorption) (d)
U-234
(medium lung
absorption) (e)
U-234 (slow
lung
absorption) (f)
U-235 (all lung
absorption
types)
(a),(d),(e),(f)
U-236 (fast
lung
absorption) (d)
U-236
(medium lung
absorption) (e)
U-236 (slow
lung
absorption) (f)
U-238 (all lung
absorption
types)
(d),(e),(f)
U (nat)
U (enriched to
20% or less)(g)
U (dep)
V-48
V-49

Vanadium (23)

A1 (TBq)

A1 (Ci)

A2 (TBq)

A2 (Ci)

Specific
activity
(TBq/g)

4.0X101

1.1X103

9.0X10-2

2.4

3.6X10-4

9.7X10-3

4.0X101

1.1X103

9.0X10-2

2.4

3.6X10-4

9.7X10-3

4.0X101

1.1X103

9.0X10-2

2.4

3.6X10-4

9.7X10-3

4.0X101

1.1X103

9.0X10-2

2.4

2.3X10-4

6.2X10-3

4.0X101

1.1X103

9.0X10-2

2.4

2.3X10-4

6.2X10-3

4.0X101

1.1X103

9.0X10-2

2.4

2.3X10-4

6.2X10-3

Unlimited

Unlimited

Unlimited Unlimited

8.0X10-8 2.2X10-6

Unlimited

Unlimited

Unlimited Unlimited

2.4X10-6 6.5X10-5

Unlimited

Unlimited

Unlimited Unlimited

2.4X10-6 6.5X10-5

Unlimited

Unlimited

Unlimited Unlimited

2.4X10-6 6.5X10-5

Unlimited

Unlimited

Unlimited Unlimited

1.2X10-8 3.4X10-7

Unlimited

Unlimited

Unlimited Unlimited

2.6X10-8 7.1X10-7

Unlimited

Unlimited

Unlimited Unlimited

Unlimited

Unlimited

Unlimited Unlimited

4.0X10-1

1.1X101

4.0X10-1

1.1X101

0.0 (See Table
A-3)
6.3X103
1.7X105

4.0X101

1.1X103

4.0X101

1.1X103

3.0X102
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N/A

Specific
activity
(Ci/g)

N/A

8.1X103

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)

A1 (Ci)

A2 (TBq)

A2 (Ci)

Specific
activity
(TBq/g)

9.0

2.4X102

5.0

1.4X102

1.3X103

3.4X104

W-181

3.0X101

8.1X102

3.0X101

8.1X102

2.2X102

6.0X103

W-185

4.0X101

1.1X103

8.0X10-1

2.2X101

3.5X102

9.4X103

W-187

2.0

5.4X101

6.0X10-1

1.6X101

2.6X104

7.0X105

4.0X10-1

1.1X101

3.0X10-1

8.1

3.7X102

1.0X104

4.0X10-1

1.1X101

4.0X10-1

1.1X101

4.8X104

1.3X106

Xe-123

2.0

5.4X101

7.0X10-1

1.9X101

4.4X105

1.2X107

Xe-127

4.0

1.1X102

2.0

5.4X101

1.0X103

2.8X104

Xe-131m

4.0X101

1.1X103

4.0X101

1.1X103

3.1X103

8.4X104

Xe-133

2.0X101

5.4X102

1.0X101

2.7X102

6.9X103

1.9X105

Xe-135

3.0

8.1X101

2.0

5.4X101

9.5X104

2.6X106

1.0

2.7X101

1.0

2.7X101

1.7X104

4.5X105

Y-88

4.0X10-1

1.1X101

4.0X10-1

1.1X101

5.2X102

1.4X104

Y-90

3.0X10-1

8.1

3.0X10-1

8.1

2.0X104

5.4X105

Y-91

6.0X10-1

1.6X101

6.0X10-1

1.6X101

9.1X102

2.5X104

2.0

5.4X101

2.0

5.4X101

1.5X106

4.2X107

Y-92

2.0X10-1

5.4

2.0X10-1

5.4

3.6X105

9.6X106

Y-93

3.0X10-1

8.1

3.0X10-1

8.1

1.2X105

3.3X106

4.0

1.1X102

1.0

2.7X101

8.9X102

2.4X104

3.0X101

8.1X102

9.0X10-1

2.4X101

6.6X103

1.8X105

Symbol of
radionuclide
W-178 (a)

Element and
atomic number
Tungsten (74)

W-188 (a)
Xe-122 (a)

Y-87 (a)

Xenon (54)

Yttrium (39)

Y-91m

Yb-169
Yb-175

Ytterbium (79)
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Specific
activity
(Ci/g)

TABLE A - 1: A1 AND A2 VALUES FOR RADIONUCLIDES

A1 (TBq)
2.0

A1 (Ci)
5.4X101

A2 (TBq)
2.0

A2 (Ci)
5.4X101

Specific
activity
(TBq/g)
3.0X102

Zn-69

3.0

8.1X101

6.0X10-1

1.6X101

1.8X106

4.9X107

Zn-69m (a)

3.0

8.1X101

6.0X10-1

1.6X101

1.2X105

3.3X106

3.0

8.1X101

3.0

8.1X101

6.6X102

1.8X104

Symbol of
Element and
radionuclide atomic number
Zn-65
Zinc (30)

Zr-88
Zr-93

Zirconium (40)

Unlimited

Unlimited

Unlimited Unlimited

Specific
activity
(Ci/g)
8.2X103

9.3X10-5 2.5X10-3

Zr-95 (a)

2.0

5.4X101

8.0X10-1

2.2X101

7.9X102

2.1X104

Zr-97 (a)

4.0X10-1

1.1X101

4.0X10-1

1.1X101

7.1X104

1.9X106

NOTES
(a)
A1 and/or A2 values include contributions from daughter nuclides with half-lives less than 10
days
(b)
Parent nuclides and their progeny included in secular equilibrium are listed in the following:
Sr-90
Y-90
Zr-93
Nb-93m
Zr-97
Nb-97
Ru-106
Rh-106
Cs-137
Ba-137m
Ce-134
La-134
Ce-144
Pr-144
Ba-140
La-140
Bi-212
Tl-208 (0.36), Po-212 (0.64)
Pb-210
Bi-210, Po-210
Pb-212
Bi-212, Tl-208 (0.36), Po-212 (0.64)
Rn-220
Po-216
Rn-222
Po-218, Pb-214, Bi-214, Po-214
Ra-223
Rn-219, Po-215, Pb-211, Bi-211, Tl-207
Ra-224
Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212 (0.64)
Ra-226
Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
Ra-228
Ac-228
Th-226
Ra-222, Rn-218, Po-214
Th-228
Ra-224, Rn-220, Po-216, Pb212, Bi-212, Tl208 (0.36), Po-212 (0.64)
Th-229
Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209
Th-nat
Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl208 (0.36), Po-212 (0.64)
Th-234
Pa-234m
U-230
Th-226, Ra-222, Rn-218, Po-214
U-232
Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212
(0.64)
U-235
Th-231
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U-238
U-nat

(c)
(d)
(e)
(f)
(g)

(h)

Th-234, Pa-234m
Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi214, Po-214,
U-240
Np-240m
Np-237
Pa-233
Am-242m
Am-242
Am-243
Np-239
The quantity may be determined from a measurement of the rate of decay or a measurement of
the radiation level at a prescribed distance from the source.
These values apply only to compounds of uranium that take the chemical form of UF6, UO2F2
and UO2(NO3)2 in both normal and accident conditions of transport.
These values apply only to compounds of uranium that take the chemical form of UO3, UF4,
UCl4 and hexavalent compounds in both normal and accident conditions of transport.
These values apply to all compounds of uranium other than those specified in (d) and (e) above.
These values apply to unirradiated uranium only.
These values apply to domestic transport only. For international transport use the values in the
table below.

A1 AND A2 VALUES FOR RADIONUCLIDES
FOR INTERNATIONAL SHIPMENTS
Symbol of
radionuclide
Cf-252

Element and
atomic number
Californium (98)

A1 (TBq)
5.0X10-2

A1 (Ci)
1.4

A2 (TBq)
3.0X10-3

Mo-99 (a)

Molybdenum (42)

1.0

2.7X101

6.0X10-1
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A2 (Ci)
8.1X10-2

Specific
activity
(TBq/g)
2.0X101

Specific
activity
(Ci/g)
5.4X102

1.6X101

1.8X104

4.8X105

TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X104

2.7X10-7

Ac-227 (a)

1.0X10-1

2.7X10-12

1.0X103

2.7X10-8

Ac-228

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ag-108m (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Ag-110m (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Ag-111

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Ac-225 (a)

Ag-105

Actinium (89)

Silver (47)

Al-26

Aluminum (13)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Am-241

Americium (95)

1.0

2.7X10-11

1.0X104

2.7X10-7

Am-242m (a)

1.0

2.7X10-11

1.0X104

2.7X10-7

Am-243 (a)

1.0

2.7X10-11

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X108

2.7X10-3

Ar-39

1.0X107

2.7X10-4

1.0X104

2.7X10-7

Ar-41

1.0X102

2.7X10-9

1.0X109

2.7X10-2

Ar-37

Argon (18)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X105

2.7X10-6

As-73

1.0X103

2.7X10-8

1.0X107

2.7X10-4

As-74

1.0X101

2.7X10-10

1.0X106

2.7X10-5

As-76

1.0X102

2.7X10-9

1.0X105

2.7X10-6

As-77

1.0X103

2.7X10-8

1.0X106

2.7X10-5

As-72

Arsenic (33)

At-211 (a)

Astatine (85)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Au-193

Gold (79)

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Au-194

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Au-195

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Au-198

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Au-199

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ba-133

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ba-133m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ba-140 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X103

2.7X10-8

1.0X107

2.7X10-4

1.0X104

2.7X10-7

1.0X106

2.7X10-5

Ba-131 (a)

Be-7
Be-10

Barium (56)

Beryllium (4)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Bi-206

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Bi-207

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Bi-210

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Bi-210m (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Bi-212 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0

2.7X10-11

1.0X104

2.7X10-7

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Br-77

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Br-82

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Bi-205

Bk-247

Bismuth (83)

Berkelium (97)

Bk-249 (a)
Br-76

C-11
C-14

Bromine (35)

Carbon (6)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X105

2.7X10-6

1.0X107

2.7X10-4

Ca-45

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Ca-47 (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X106

2.7X10-5

Cd-113m

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Cd-115 (a)

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Cd-115m

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ce-141

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Ce-143

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ce-144 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Cf-249

1.0

2.7X10-11

1.0X103

2.7X10-8

Cf-250

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Cf-251

1.0

2.7X10-11

1.0X103

2.7X10-8

Cf-252

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Cf-253 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Ca-41

Cd-109

Ce-139

Cf-248

Calcium (20)

Cadmium (48)

Cerium (58)

Californium (98)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0

2.7X10-11

1.0X103

2.7X10-8

1.0X104

2.7X10-7

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Cm-241

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Cm-242

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Cm-243

1.0

2.7X10-11

1.0X104

2.7X10-7

Cm-244

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Cm-245

1.0

2.7X10-11

1.0X103

2.7X10-8

Cm-246

1.0

2.7X10-11

1.0X103

2.7X10-8

Cm-247 (a)

1.0

2.7X10-11

1.0X104

2.7X10-7

Cm-248

1.0

2.7X10-11

1.0X103

2.7X10-8

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Co-56

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Co-57

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Co-58

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Co-58m

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Cf-254
Cl-36

Chlorine (17)

Cl-38
Cm-240

Co-55

Curium (96)

Cobalt (27)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Co-60

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X105

2.7X10-6

Cr-51

Chromium (24)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Cs-129

Cesium (55)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Cs-131

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Cs-132

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Cs-134

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Cs-134m

1.0X103

2.7X10-8

1.0X105

2.7X10-6

Cs-135

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Cs-136

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Cs-137 (a)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Dy-165

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Dy-166 (a)

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X107

2.7X10-4

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Cu-64

Copper (29)

Cu-67
Dy-159

Er-169
Er-171

Dysprosium (66)

Erbium (68)

291

TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X102

2.7X10-9

1.0X106

2.7X10-5

Eu-148

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Eu-149

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Eu-150 (short
lived)

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Eu-150 (long
lived)

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Eu-152

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Eu-152 m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Eu-154

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Eu-155

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Eu-156

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Eu-147

Europium (63)

F-18

Fluorine (9)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Fe-52 (a)

Iron (26)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Fe-55

1.0X104

2.7X10-7

1.0X106

2.7X10-5

Fe-59

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Fe-60 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ga-68

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Ga-72

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Gd-148

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Gd-153

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Gd-159

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Ge-71

1.0X104

2.7X10-7

1.0X108

2.7X10-3

Ge-77

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Hf-175

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Hf-181

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Hf-182

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ga-67

Gd-146 (a)

Ge-68 (a)

Hf-172 (a)

Gallium (31)

Gadolinium (64)

Germanium (32)

Hafnium (72)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Hg-195m (a)

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Hg-197

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Hg-197m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Hg-203

1.0X102

2.7X10-9

1.0X105

2.7X10-6

1.0X103

2.7X10-8

1.0X105

2.7X10-6

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X107

2.7X10-4

I-124

1.0X101

2.7X10-10

1.0X106

2.7X10-5

I-125

1.0X103

2.7X10-8

1.0X106

2.7X10-5

I-126

1.0X102

2.7X10-9

1.0X106

2.7X10-5

I-129

1.0X102

2.7X10-9

1.0X105

2.7X10-6

I-131

1.0X102

2.7X10-9

1.0X106

2.7X10-5

I-132

1.0X101

2.7X10-10

1.0X105

2.7X10-6

I-133

1.0X101

2.7X10-10

1.0X106

2.7X10-5

I-134

1.0X101

2.7X10-10

1.0X105

2.7X10-6

I-135 (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Hg-194 (a)

Ho-166

Mercury (80)

Holmium (67)

Ho-166m
I-123

Iodine (53)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X102

2.7X10-9

1.0X106

2.7X10-5

In-113m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

In-114m (a)

1.0X102

2.7X10-9

1.0X106

2.7X10-5

In-115m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Ir-190

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Ir-192

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Ir-194

1.0X102

2.7X10-9

1.0X105

2.7X10-6

1.0X102

2.7X10-9

1.0X106

2.7X10-5

K-42

1.0X102

2.7X10-9

1.0X106

2.7X10-5

K-43

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Kr-85

1.0X105

2.7X10-6

1.0X104

2.7X10-7

Kr-85m

1.0X103

2.7X10-8

1.0X1010

2.7X10-1

Kr-87

1.0X102

2.7X10-9

1.0X109

2.7X10-2

1.0X103

2.7X10-8

1.0X107

2.7X10-4

1.0X101

2.7X10-10

1.0X105

2.7X10-6

In-111

Ir-189 (a)

K-40

Kr-81

La-137
La-140

Indium (49)

Iridium (77)

Potassium (19)

Krypton (36)

Lanthanum (57)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Lu-173

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Lu-174

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Lu-174m

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Lu-177

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Lu-172

Lutetium (71)

Mg-28 (a)

Magnesium (12)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Mn-52

Manganese (25)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Mn-53

1.0X104

2.7X10-7

1.0X109

2.7X10-2

Mn-54

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Mn-56

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X103

2.7X10-8

1.0X108

2.7X10-3

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Mo-93

Molybdenum (42)

Mo-99 (a)
N-13

Nitrogen (7)

1.0X102

2.7X10-9

1.0X109

2.7X10-2

Na-22

Sodium (11)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Na-24
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X104

2.7X10-7

1.0X107

2.7X10-4

Nb-94

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Nb-95

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Nb-97

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X108

2.7X10-3

Ni-63

1.0X105

2.7X10-6

1.0X108

2.7X10-3

Ni-65

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Np-236 (shortlived)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Np-236 (longlived)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Np-237

1.0

2.7X10-11

1.0X103

2.7X10-8

Np-239

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Nb-93m

Nd-147

Niobium (41)

Neodymium (60)

Nd-149
Ni-59

Np-235

Nickel (28)

Neptunium (93)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Os-191

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Os-191m

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Os-193

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Os-194 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

1.0X103

2.7X10-8

1.0X105

2.7X10-6

1.0X105

2.7X10-6

1.0X108

2.7X10-3

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Pa-231

1.0

2.7X10-11

1.0X103

2.7X10-8

Pa-233

1.0X102

2.7X10-9

1.0X107

2.7X10-4

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Pb-202

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Pb-203

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Pb-205

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Pb-210 (a)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Pb-212 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Os-185

P-32

Osmium (76)

Phosphorus (15)

P-33
Pa-230 (a)

Pb-201

Protactinium (91)

Lead (82)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X103

2.7X10-8

1.0X108

2.7X10-3

Pd-107

1.0X105

2.7X10-6

1.0X108

2.7X10-3

Pd-109

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Pm-144

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Pm-145

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Pm-147

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Pm-148m (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Pm-149

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Pm-151

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Pd-103 (a)

Pm-143

Palladium (46)

Promethium (61)

Po-210

Polonium (84)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Pr-142

Praseodymium
(59)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

1.0X104

2.7X10-7

1.0X106

2.7X10-5

Pr-143
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Pt-191

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Pt-193

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Pt-193m

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Pt-195m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Pt-197

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Pt-197m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Pu-237

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Pu-238

1.0

2.7X10-11

1.0X104

2.7X10-7

Pu-239

1.0

2.7X10-11

1.0X104

2.7X10-7

Pu-240

1.0

2.7X10-11

1.0X103

2.7X10-8

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Pu-242

1.0

2.7X10-11

1.0X104

2.7X10-7

Pu-244 (a)

1.0

2.7X10-11

1.0X104

2.7X10-7

Pt-188 (a)

Pu-236

Pu-241 (a)

Platinum (78)

Plutonium (94)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X102

2.7X10-9

1.0X105

2.7X10-6

Ra-224 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Ra-225 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Ra-226 (a)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Ra-228 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Rb-83 (a)

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Rb-84

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Rb-86

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Rb-87

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Rb(nat)

1.0X104

2.7X10-7

1.0X107

2.7X10-4

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Re-184m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Re-186

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Re-187

1.0X106

2.7X10-5

1.0X109

2.7X10-2

Re-188

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Re-189 (a)

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ra-223 (a)

Rb-81

Re-184

Radium (88)

Rubidium (37)

Rhenium (75)

301

TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X106

2.7X10-5

1.0X109

2.7X10-2

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Rh-101

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Rh-102

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Rh-102m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Rh-103m

1.0X104

2.7X10-7

1.0X108

2.7X10-3

Rh-105

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Re(nat)
Rh-99

Rhodium (45)

Rn-222 (a)

Radon (86)

1.0X101

2.7X10-10

1.0X108

2.7X10-3

Ru-97

Ruthenium (44)

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Ru-103 (a)

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Ru-105

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Ru-106 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

S-35

Sulphur (16)

1.0X105

2.7X10-6

1.0X108

2.7X10-3

Sb-122

Antimony (51)

1.0X102

2.7X10-9

1.0X104

2.7X10-7

Sb-124

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Sb-125

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Sb-126

1.0X101

2.7X10-10

1.0X105

2.7X10-6
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X105

2.7X10-6

Sc-46

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Sc-47

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Sc-48

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X107

2.7X10-4

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X103

2.7X10-8

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Sm-147

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Sm-151

1.0X104

2.7X10-7

1.0X108

2.7X10-3

Sm-153

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Sc-44

Se-75

Scandium (21)

Selenium (34)

Se-79
Si-31

Silicon (14)

Si-32
Sm-145

Samarium (62)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X103

2.7X10-8

1.0X107

2.7X10-4

Sn-117m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Sn-119m

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Sn-121m (a)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Sn-123

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Sn-125

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Sn-126 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Sr-85

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Sr-85m

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Sr-87m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Sr-89

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Sr-90 (a)

1.0X102

2.7X10-9

1.0X104

2.7X10-7

Sr-91 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Sr-92 (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X106

2.7X10-5

1.0X109

2.7X10-2

Sn-113 (a)

Sr-82 (a)

T(H-3)

Tin (50)

Strontium (38)

Tritium (1)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Ta-179

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Ta-182

1.0X101

2.7X10-10

1.0X104

2.7X10-7

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Tb-158

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Tb-160

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Tc-96

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Tc-96m (a)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Tc-97

1.0X103

2.7X10-8

1.0X108

2.7X10-3

Tc-97m

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Tc-98

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Tc-99

1.0X104

2.7X10-7

1.0X107

2.7X10-4

Tc-99m

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Ta-178 (longlived)

Tb-157

Tc-95m (a)

Tantalum (73)

Terbium (65)

Technetium (43)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X101

2.7X10-10

1.0X106

2.7X10-5

Te-121m

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Te-123m

1.0X102

2.7X10-9

1.0X107

2.7X10-4

Te-125m

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Te-127

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Te-127m (a)

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Te-129

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Te-129m (a)

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Te-131m (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Te-132 (a)

1.0X102

2.7X10-9

1.0X107

2.7X10-4

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Th-228 (a)

1.0

2.7X10-11

1.0X104

2.7X10-7

Th-229

1.0

2.7X10-11

1.0X103

2.7X10-8

Th-230

1.0

2.7X10-11

1.0X104

2.7X10-7

Th-231

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Th-232

1.0X101

2.7X10-10

1.0X104

2.7X10-7

Th-234 (a)

1.0X103

2.7X10-8

1.0X105

2.7X10-6

Te-121

Th-227

Tellurium (52)

Thorium (90)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Th (nat)

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0

2.7X10-11

1.0X103

2.7X10-8

Ti-44 (a)

Titanium (22)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Tl-200

Thallium (81)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Tl-201

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Tl-202

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Tl-204

1.0X104

2.7X10-7

1.0X104

2.7X10-7

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Tm-170

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Tm-171

1.0X104

2.7X10-7

1.0X108

2.7X10-3

U-230 (fast lung Uranium (92)
absorption)
(a)(d)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

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

1.0X101

2.7X10-10

1.0X105

2.7X10-6

U-230 (slow
lung absorption)
(a)(f)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Tm-167

Thulium (69)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)

U-232 (fast lung Uranium (92)
absorption) (d)

1.0

2.7X10-11

1.0X103

2.7X10-8

U-232 (medium
lung absorption)
(e)

1.0

2.7X10-11

1.0X103

2.7X10-8

U-232 (slow
lung absorption)
(f)

1.0

2.7X10-11

1.0X103

2.7X10-8

U-233 (fast lung
absorption) (d)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-233 (medium
lung absorption)
(e)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-233 (slow
lung absorption)
(f)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-234 (fast lung
absorption) (d)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-234 (medium
lung absorption)
(e)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-234 (slow
lung absorption)
(f)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-235 (all lung
absorption
types)
(a),(d),(e),(f)

1.0X101

2.7X10-10

1.0X104

2.7X10-7
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)

U-236 (fast lung
absorption) (d)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-236 (medium Uranium (92)
lung absorption)
(e)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-236 (slow
lung absorption)
(f)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U-238 (all lung
absorption
types) (d),(e),(f)

1.0X101

2.7X10-10

1.0X104

2.7X10-7

U (nat)

1.0

2.7X10-11

1.0X103

2.7X10-8

U (enriched to
20% or less)(g)

1.0

2.7X10-11

1.0X103

2.7X10-8

U (dep)

1.0

2.7X10-11

1.0X103

2.7X10-8

1.0X101

2.7X10-10

1.0X105

2.7X10-6

1.0X104

2.7X10-7

1.0X107

2.7X10-4

1.0X101

2.7X10-10

1.0X106

2.7X10-5

W-181

1.0X103

2.7X10-8

1.0X107

2.7X10-4

W-185

1.0X104

2.7X10-7

1.0X107

2.7X10-4

W-187

1.0X102

2.7X10-9

1.0X106

2.7X10-5

W-188 (a)

1.0X102

2.7X10-9

1.0X105

2.7X10-6

V-48

Vanadium (23)

V-49
W-178 (a)

Tungsten (74)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X102

2.7X10-9

1.0X109

2.7X10-2

Xe-123

1.0X102

2.7X10-9

1.0X109

2.7X10-2

Xe-127

1.0X103

2.7X10-8

1.0X105

2.7X10-6

Xe-131m

1.0X104

2.7X10-7

1.0X104

2.7X10-7

Xe-133

1.0X103

2.7X10-8

1.0X104

2.7X10-7

Xe-135

1.0X103

2.7X10-8

1.0X1010

2.7X10-1

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Y-88

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Y-90

1.0X103

2.7X10-8

1.0X105

2.7X10-6

Y-91

1.0X103

2.7X10-8

1.0X106

2.7X10-5

Y-91m

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Y-92

1.0X102

2.7X10-9

1.0X105

2.7X10-6

Y-93

1.0X102

2.7X10-9

1.0X105

2.7X10-6

1.0X102

2.7X10-9

1.0X107

2.7X10-4

1.0X103

2.7X10-8

1.0X107

2.7X10-4

1.0X101

2.7X10-10

1.0X106

2.7X10-5

1.0X104

2.7X10-7

1.0X106

2.7X10-5

Xe-122 (a)

Y-87 (a)

Yb-169

Xenon (54)

Yttrium (39)

Ytterbium (79)

Yb-175
Zn-65
Zn-69

Zinc (30)
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TABLE A - 2: EXEMPT MATERIAL ACTIVITY CONCENTRATIONS AND EXEMPT
CONSIGNMENT ACTIVITY LIMITS FOR RADIONUCLIDES

Symbol of
radionuclide

Element and
atomic number

Activity
Activity
Activity limit for Activity limit
concentration for concentration for
exempt
for exempt
exempt material exempt material consignment consignment
(Bq/g)
(Ci/g)
(Bq)
(Ci)
1.0X102

2.7X10-9

1.0X106

2.7X10-5

1.0X102

2.7X10-9

1.0X106

2.7X10-5

Zr-93

1.0X103

2.7X10-8

1.0X107

2.7X10-4

Zr-95 (a)

1.0X101

2.7X10-10

1.0X106

2.7X10-5

Zr-97 (a)

1.0X101

2.7X10-10

1.0X105

2.7X10-6

Zn-69m (a)
Zr-88

Zirconium (40)

NOTES
(a)
A1 and/or A2 values include contributions from daughter nuclides with half-lives less than 10
days
(b)
Parent nuclides and their progeny included in secular equilibrium are listed in the following:
Sr-90
Y-90
Zr-93
Nb-93m
Zr-97
Nb-97
Ru-106
Rh-106
Cs-137
Ba-137m
Ce-134
La-134
Ce-144
Pr-144
Ba-140
La-140
Bi-212
Tl-208 (0.36), Po-212 (0.64)
Pb-210
Bi-210, Po-210
Pb-212
Bi-212, Tl-208 (0.36), Po-212 (0.64)
Rn-220
Po-216
Rn-222
Po-218, Pb-214, Bi-214, Po-214
Ra-223
Rn-219, Po-215, Pb-211, Bi-211, Tl-207
Ra-224
Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212 (0.64)
Ra-226
Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
Ra-228
Ac-228
Th-226
Ra-222, Rn-218, Po-214
Th-228
Ra-224, Rn-220, Po-216, Pb212, Bi-212, Tl208 (0.36), Po-212 (0.64)
Th-229
Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209
Th-nat
Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl208 (0.36), Po-212 (0.64)
Th-234
Pa-234m
U-230
Th-226, Ra-222, Rn-218, Po-214
U-232
Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212
(0.64)
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U-235
U-238
U-nat

(c)
(d)
(e)
(f)
(g)

Th-231
Th-234, Pa-234m
Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi214, Po-214,
U-240
Np-240m
Np-237
Pa-233
Am-242m
Am-242
Am-243
Np-239
The quantity may be determined from a measurement of the rate of decay or a measurement of
the radiation level at a prescribed distance from the source.
These values apply only to compounds of uranium that take the chemical form of UF6, UO2F2
and UO2(NO3)2 in both normal and accident conditions of transport.
These values apply only to compounds of uranium that take the chemical form of UO3, UF4,
UCl4 and hexavalent compounds in both normal and accident conditions of transport.
These values apply to all compounds of uranium other than those specified in (d) and (e) above.
These values apply to unirradiated uranium only.
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TABLE A-3: GENERAL VALUES FOR A1 AND A2

A1

Contents

(TBq)

Only beta or gamma
emitting radionuclides
are known to be
present
Only alpha emitting
radionuclides are
known to be present
No relevant data are
available

A2

(Ci)

(TBq)

(Ci)

Activity
concentration for
exempt material

Activity
concentration for
exempt material

Activity limits
for exempt
consignments

Activity limits
for exempt
consignments

(Bq/g)

(Ci/g)

(Bq)

(Ci)

1 x 10-1

2.7 x 100

2 x 10 -2

5.4 x 10-1

1 x 101

2.7 x10-10

1 x 104

2.7 x10-7

2 x 10-1

5.4 x 100

9 x 10-5

2.4 x 10-3

1 x 10-1

2.7 x10-12

1 x 103

2.7 x10-8

1 x 10-3

2.7 x 10-2

9 x 10-5

2.4 x 10-3

1 x 10-1

2.7 x 10-12

1 x 103

2.7 x 10-8
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TABLE A-4: ACTIVITY-MASS RELATIONSHIPS FOR URANIUM
Uranium Enrichment1 wt %
U-235 present

Specific Activity
TBq/g

Ci/g

0.45

1.8 x 10-8

5.0 x 10-7

0.72

2.6 x 10-8

7.1 x 10-7

1.0

2.8 x 10-8

7.6 x 10-7

1.5

3.7 x 10-8

1.0 x 10-6

5.0

1.0 x 10-7

2.7 x 10-6

10.0

1.8 x 10-7

4.8 x 10-6

20.0

3.7 x 10-7

1.0 x 10-5

35.0

7.4 x 10-7

2.0 x 10-5

50.0

9.3 x 10-7

2.5 x 10-5

90.0

2.2 x 10-6

2.8 x 10-5

93.0

2.6 x 10-6

7.0 x 10-5

95.0

3.4 x 10-6

9.1 x 10-5

1

The figures for uranium include representative values for the activity of the uranium-234 that is
concentrated during the enrichment process.

Dated at Rockville, Maryland, this _________day of _____________, 2001.
For the Nuclear Regulatory Commission.

________________________________
Annette L. Vietti-Cook,
Secretary for the Commission
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