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PROPOSED AMENDMENT TO 10 CFR PART 71 TO RESTRICT AIR TRANSPORT
OF PLUTONIUM

To cbtain Commission approval of a pProposed amendment to 10 CFR
Part 71 that would restrict the shipment of plutonium by air,
implementing the Scheuer Amendment (PL 94-79) with a rule and
acknowledging the development of a plutonium package certified
to be air-crash resistant. '

This paper covers a minor policy question. Resource estimates,
Category 1, preliminary (see Section 1.3.1, Enclosure 3).

The proposed amendments to 10 CFR Part 71 are:

1. Replace, by a regulation, the existing order to licensees
currently implementing the Scheuer Amendment.

2. In the regulation, permit air shipment of small quantities
of plutonium in other than a container certified to be air~
Crash resistant (having decided that this is a reasonable
interpretation of the Energy Reorganization Act of 1974, as
modified by the Scheuer Amendment).

3. Do not codify qualification criteria for aﬁ air-crash-
resistant package in the NRC regulations. Instead refer to
the criteria as published. ~
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Discussion:

Replacing the order to licensees by a regulation is desirable
because: (1) a regulation provides for a more uniform and effi-
cient licensing process, (2) the rulemaking procedure provides
for public participation and (3) through rulemaking the NRC can
permit shipment of small quantities of plutonium in other than

an air crash-resistant package, as a reasonable interpretation
of the law and without seeking legislative change by Congress.

A rule that permits small quantities of plutonium (an A, quantity
or less) to be shipped in other than crash-resistant packaging

is desirable, because it avoids the expense and inconvenience to
licensees of mandatory use of an air-crash-resistant package for
small quantities of plutonium, while it prevents large public
health consequences in the event that an aircraft carrying pluto-
nium crashes--the goal of the Scheuer Amendment. Codification

of the package qualification criteria through the rulemaking and
public comment process is neither necessary nor desirable at this
time. The criteria have been made public in NUREG-0360 and were
given rigorous review by the ACRS and the National Academy of
Sciences. It is not expected that public comment would result

in any significant changes. Further, it is desirable to obtain
experience with the use of such criteria before limiting flexi-
bility by codification. Several procedural and technical alter-
natives were considered. These are discussed in the Value/Impact
Statement (Enclosure 3).

As a follow up to this action, the staff will (1) consider whether
to recommend that the Commission seek legislative relief to permit
shipments, that are larger than an A, quantity, by air in other
than an air-crash-resistant package of safeguards samples and of
other small quantities of plutonium, for which rapid transport

is required and is of identifiable benefit to the public interest
and (2) evaluate whether to encourage DOT to consider changes to
its regulations that would reduce inconsistencies with NRC regu-
lations, as amended by this proposed rule.

The following summarizes the detailed discussion of all the tech-
nical and administrative options considered in formulating this
action paper, which is presented in the Value/Impact Statement,
(Enclosure 3). A detailed evaluation of the pros and cons of
the alternatives is also presented in Enclosure 3.

The Scheuer Amendment

The Scheuer Amendment is part of Public Law 94-79 and appears as
a footnote to section 201 of the Energy Reorganization Act of
1974. Enacted into law August 9, 1975, it provides:
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“The Nuclear Regulatory Commission shall not license any
shipments by air transport of plutonium in any form, whether
exports, imports or domestic shipments: Provided, however,
that any plutonium in any form contained in a medical device
designed for individual human application is not subject to
this restriction. This restriction shall be in force until
the Nuclear Regulatory Commission has certified to the Joint
Committee on Atomic Energy of the Congress that a safe con-
tainer has been developed and tested which will not rupture
under crash and blast-testing equivalent to the crash and
explosion of a high-flying aircraft."

The NRC Certification Program

On August 15, 1975, NRC issued an order to its licensees, prohibit-
ing the air transport of plutonium, except that contained in a
medical device for individual human use. Since then, the NRC
staff has developed a plutonium package capable of surviving an
air crash’ (Model PAT-1), published qualification criteria for

such a package (NUREG-0360), published a Safety Analysis Report
for the package (NUREG-0361), and obtained the review of the
National Academy of Science (NUREG/CR-0928) and the ACRS for both
the certification criteria and the package. This effort culmi-
nated on August 4, 1978, when the NRC certified to Congress that

a package (Model PAT-1) that would fulfill the requirements of
public Law 94-79 had been designed and tested. A certificate of
compliance was issued by NRC (See NUREG-0383, Volume 2, Revision 2,
pp. 1-4) that authorizes use of the Model PAT-1 package for air
transport of plutonium.

On September 1, 1978, the NRC issued an order to NRC licensees
(superseding the August 15, 1975 order to licensees) which
states:

“Notwithstanding any provisions to the contrary in the NRC's
regulations or in your license, shipments of plutonium by
air, other than plutonium contained in a medical device
designed for individual human application, may only be made
in packages the design of which the NRC has specifically
approved for transport of plutonium by air."

The Proposed Action

Now that the NRC plutonium air transport package certification
program has been completed, the staff proposes issuing a regu-
lation implementing the mandate of Congress. The rule formulated
by the NRC staff to implement the law is a reasonable interpreta-
tion of the language of the law, permitting plutonium shipments
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of small quantities and very low specific activities in packaging
other than that certified by the NRC to be air-crash resistant.

The allowance to ship very low specific activities in other than
crash-resistant packaging is a practical interpretation of the
law, recognizing the definition of radioactive materials used in
transport regulations. Similarly, the rule drafted by the NRC
staff would, as a reasonable interpretation of the legislation,
permit the air shipment of small quantities of plutonium in pack-
aging other than that certified to be air-crash resistant. A
legal analysis prepared by OELD, Appendix II to Enclosure 3 of
this paper, elaborates on this issue. An NRC staff analysis,

the Environmental Impact Appraisal, (Enclosure 4), shows that an
Az quantity of plutonium released to the human environment as a
result of an air crash would generally be expected to produce no
more than minor public health consequences. This realistic, but
still conservative, assessment which takes into account the
environmental dispersion and population density exposed, shows
the health effects produced would be a small fraction of a latent
cancer fatality. With that margin of safety, large public health
consequences would be essentially impossible, even if more than
one package was involved in a single air crash. In addition,
plutonium shipments of an A, quantity or less are currently exempt
from the proposed Department of Transportation and NRC require-
ments for accident-resistant packaging (which are based on inter-
nationally accepted standards), because such small quantities
pose small risk and hazard to the public, even if they were
entirely released. These exemptions, of course, have been
superseded by the NRC implementation of the Scheuer Amendment.

Petition to Ship Small Quantities

Related to this rulemaking, Eberline Instrument Corporation, in

a letter dated July 18, 1977, formally petitioned the Commission
(PRM-70-6) to allow air shipment of small quantities of plutonium
(less than 5 microcuries) contained in calibration sources. On
August 18, 1977, the NRC published a notice (42 FR 41675) of fil-
ing of that petition for rulemaking. Commission action on the
rule proposed herein will define NRC policy and constitute a
definitive response to this petition.

Inconsistencies with DOT and IAEA Regulations

Regardless of the particular manner chosen, any implementation
of the Scheuer Amendment will go beyond current DOT and IAEA
regulations, because those regulations do not require air ship-
ment of plutonium in a crash-resistant package. If DOT or IAEA
should decide to consider changes in their regulations to reduce
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Recommendations:

or remove the inconsistencies between those regulations and the
NRC regulations, some staff activity would be involved in working
with those organizations. The NRC staff will evaluate whether

it should encourage consideration of such changes by DOT.

US/IAEA Safeguards Agreement

In the implementation of international safeguards in other countries,
the IAEA needs to be able to airship safeguards samples of plutonium
rapidly to their laboratories in Seibersdorf, Austria. Implementa-
tion of the US/IAEA Safeguards Agreement may also require the

rapid shipment of safeguards samples of plutonium from U.S. nuclear
facilities to Seibersdorf. The provision in this proposed rule

to allow shipments of an A, quantity or less of plutonium in
packaging other than that gertified to be air-crash resistant

will be consistent with the U.S. policy to support effective
international safeguards by permitting the shipment of certain
safeguards samples by air in packaging less expensive and less
cumbersome than the air-crash-resistant package. This does not,
however, completely solve the problem because many shipments of
safeguards samples consist of quantities of plutonium that are
larger than an A, quantity. OELD, NMSS, IP, OCA, and OGC will
coordinate an evgluation of whether to recommend legislative

change to relax requirements for the shipment by air of safe-

guards samples and of other small quantities of plutonium, for

which rapid transport is needed and of identifiable benefit to

the public interest.

The Commission: -

(a) 1. Approve publication for comment of the notice of pro-
posed rule making (Enclosure 1) which provides amend- "’
ments to 10 CFR Part 71 to restrict the shipment of
plutonium by air.

2. Approve the staff's conclusions set forth in Enclo-
sure b, which provides the analysis called for by the
Periodic and Systematic Review of the Regulations.
The criteria used were derived from Executive Order
12044 which was rescinded on February 17, 1981 by
Executive Order 12291 (see memorandum from Bickwit to
the Commission, February 27, 1981). This approach is
proposed as an interim procedure until the staff can
make recommendations and the Commission decides what
to do in response to Executive Order 12291.

(b) Note

1. Staff actions will be initiated to: (1) evaluate whether
to encourage DOT to consider changes to existing DOT
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regulations that would reduce inconsistencies with the
NRC regulations, as amended, and (2) consider whether
there exist sufficient technical and policy bases for

a staff recommendation to the Commission that NRC seek
legislative relief for the air sh1pment of safeguards
samples and other small quantities of plutonium, for
which rapid transport is needed and is of identifiable
benefit to the public interest. (The motivation for
these considerations is discussed in detail in the Value/
Impact Statement, Enclosure 3).

The proposed amendment would be published in the Federal
Register for 60-day public comment.

If after expiration of the comment period no significant
adverse comments or significant questions have been
received and no substantial changes in the text of the
rule are indicated, the Executive Director for Opera-
tions will arrange for publication of the amendment in
final form. If significant questions have been received
or substantial changes in the text of the rule are indi-
cated, the revised amendment will be submitted to the
Commission for approval;

That in accordance with 10 CFR 51.7, 51.5 (c), and 51.5
(b)(6), a negative declaration is incorporated in the
notice of proposed rulemaking (Enclosure 1). A Draft
Environmental Impact Appraisal (Draft EIA, Enclosure 4),
support1ng the negative declaration, will be made avail-
able in the Public Document Room. If substantive comments
are received, the staff will modify the Draft EIA to
provide the Final EIA. If no substantive comments are
received the Draft EIA will be used as the Final EIA.

The preamble to the proposed rule contains the statement
that: "the Commission hereby certifies that this rule
will not, if promulgated, have a significant econom1c
impact on a substantial number of small entities." A
copy of this certification and the accompanying succinct
statement explaining the reasons for it will be forwarded
by the Division of Rules and Records to the Chief Counsel
for Advocacy of the Small Business Administration. A
summary of information to assist the Commission in making
this certification is given in Enclosure 5.

The Value/Impact Statement supporting this proposed
rule will be made availablie in the Public Document Room
for public inspection and comments.

The appropriate Congressional committees will be
informed.
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10.

11.

Enclosures:
Value/Impact Statement

Determinations

o RwNE

A public announcement, such as Enclosure 2, will be
issued when the proposed amendment is filed with the
O0ffice of the Federal Register.

Copies of this pfoposed rule will be mailed to affected
licensees and known interested parties.

These amendments are considered to be matters of basic
compatibility between NRC and Agreement State regulations.

'The basis for.the NRC resourcerestimate is given in-

Section 1.3.1 of the Value/Impact Statement (Enclosure 3).

Ci;;£25t%5%;;%/-ﬂZL,

Williamd. Dircks
Executive Director for Operations

Notice of Proposed Rulemaking
Draft Public Announcement

Draft Environmental Impact Appraisal
Information Summary for Regulation

Analysis with Respect to Periodic

Systematic Review of Regulation

Commissioners' comments or consent should be .provided directly to the Office of the Secretary

by c.o.t. Friday, April 10, 1981.

Commission Staff Office comments, if any, should be submitted to the Commissioners NLT

April 3, 1981, with an information copy to the Office of the.Secretary. s
a nature that it requires additional time for analytical review and comment, the Commissioners

and the Secretariat should be apprised of when comments may be expected.

This paper is tentatively scheduled for affirmation at an Open Meeting during the Week of

April 20, 1981. Please refer to the appropriate Weekly Commission Schedule, when published, - =

for a specific date and time.

DISTRIBUTION
Commissioners

Commission Staff Offices
Exec Dir for Operations
ACRS

ASLBP

ASLAP

Secretariat

If the paper is of such
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NUCLEAR REGULATORY COMMISSION
[10 CFR Part 71]
Packaging of Radioactive Material for Transport and Transportation
of Radioactive Material Under Certain Conditions

AGENCY:  Nuclear Regulatory Commission.

ACTION: Proposed rule.

SUMMARY: The Nuclear Regulatory Commission has under consideration pro-
posed amendments to its regulations that would restrict the air transport
of plutonium. Pursuant to the Scheuer Amendment, the proposed rule will
require that shipments of ;1utonium by air be contained in a package
specifically certified as air-crash resistant. However, plutonium may

be shipped by air in other packages if the plutonium is in a medical
device for individual human use or if the plutonium is shipped in quant-
ities or concentrations small enough to present no significant hazard to
the public health and safety, even were the plutonium released in an

air crash. A1l NRC licensees authorized to transfer plutonium are sub-

ject to the provisiohs of this proposed rule.

DATES: Comments received after . will be considered if it

is practical to do so, but assurance of consideration cannot be given

except as to comments received on or before

ADDRESSES: Interested persons are invited to submit written comments
and suggestions on the proposed amendments, on the supporting Value/Impact
Statement, on the Environmental Impact Appraisal, and on the certification

criteria in NUREG-0360 to the Secretary of the Commission, U.S. Nuclear

1 - Enclosure 1
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Regulatory Commission, Washington, DC 20555, Attention: Docketing and
Service Branch. Single copies of the Value/Impact Statement, the Environ-
mental Impact Appraisal or NUREG-0360 may be obtained on request from
Norman A. Eisenberg (address below). Copies of the Value/Impact Statement,
the Environmental Impacf Appraisal, NUREG-0360 and other reports cited
under supplementary information below, and of comments received by the
Commission may be examined in the Commission's Public Document Room at

1717 H Street NW., Washington, DC.

FOR FURTHER INFORMATION CONTACT: Dr. Norman A. Eisenberg, Office of
Standards Development, U.S. Nuclear Regulatory Commission, Washington, DC

20555 (Telephone: 301-443-5946).

SUPPLEMENTARY INFORMATION:

Background:
The Scheuer Amendment, part of Public Law 94-79 and appearing as a

footnote to section 201 of the Energy Reorganization Act of 1974, was
enacted into law August 9, 1975. It provides that:

The Nuclear Regulatory Commission shall not license any shipments

by air transport of plutonium in any form, whether exports, imports
or domestic shipments: Provided, however, that any plutonium in

any form contained in a medical device designed for individual human
application is not subject to this restriction. This restriction
shall be in force until the Nuclear Regulatory Commission has certi-
fied to the Joint Committee on Atomic Energy of the Congress that a
safe container has been developed and tested which will not rupture
under crash and blast-testing equivalent to the crash and explosion
of a high-flying aircraft.

On August 15, 1975, NRC issued an order to licensees, prohibiting the air
transport of plutonium, except that contained in a medical device for indi-
vidual human use. Since then, the NRC staff has developed a plutonium
package capable of surviving an air crash (Model PAT-1), published quali-

fication criteria for such a package (NUREG-0360), published a Safety

2 Enclosure 1
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Analysis Report for the package (NUREG-0361), and obtained the review of
the National Academy of Sciences (NUREG/CR-0928) and the Advisory Committee
on Reactor Safeguards (ACRS) for both the certification criteria and the
package; This effort culminated on August 4, 1978, when the NRC certified
to Congress that a package (Model PAT-1) that would fulfill the require-
ments of Public Law 94-79 had been designed and tested. A certificate
of compliance was issued by NRC (see NUREG-0383, Volume 2, Revision 2,
pp. 1-4) that authorizes use of the Model PAT-1 package for air transport
of plutonium. The Commission will consider certifying other packaging
as air-crash resistant, if such packaging is demonstrated to satisfy the
criteria stated in NUREG-0360. Comments on these criteria are 1nv1ted
although selpct1on of certification criteria is not part of this rulemaking
action. | -
On September 1, 1978, the NRC issued an order to NRC licensees (super-
seding the August 15, 1975 order to licensees) which states that:
Notw1thstand1ng any provisions to the contrary in the NRC's regula-
tions or in your license, shipments of plutonium by air, other than
plutonium contained in a medical device designed for 1nd1v1dua1 human
application, may only be made in packages the design of which the
NRC has specifically approved for transport of plutonium by air.
Now that the NRC plutonium air transport package certification program
has been completed, the NRC plans to issue a regulation implementing the

mandate of Congress.

The Proposed Rule:

This regulation is a reasonable interpretation of the law. Reflecting
the specific language of the law, it will require the use of a package certi-
fied to be air-crash resistant for the air shipment of plutonium, unless
the plutonium is contained in a medical device for individual human use.

In addition the regulation permits air shipment of plutonium in packaging

3 Enclosure 1
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other than that certified by the NRC to be air-crash resistant for low
specific activities (less than 0.002 microcurie per gram) or for small
quantities (less than an Az quantity*).

.The allowance to ship very low specific activities in other than
air-crash-resistant packaging is a practical interpretation of the law,
recognizing the definition of radioactive materials used in transport
regulations. Since the atmospheric nuclear weapon tests in the 1950s
and 1960s, soil, animals, and vfrtua]]y all terrestrial materials con-
tain very small gquantities of p1ut6nium. Obviously the law was not
intended to apply to these materials in an absolute sense.

Similarly this preposed regulation, as a reasonable interpretation
of the 1egisﬂation, alTows the air shipment of small quantities ef pluton-
jum in packaging other than that certified to be air-crash resistant.

An NRC staff analysis (The Environmental Impact Appraisal) shows that an

Az quantity of plutonium released to the human environment as a result

of an air crash would gehera]]y be expected to produce no more than minor
public health consequences. This realistic, but still conservative assess-
ment, taking into account the environmental dispersion and population den-
sity exposed, shows the health effects produced would be a small fraction
of a latent cancer fatality. With that margin of safety, large public

health consequences would be essentially impossible, even if more than one

*An Ap quantity of plutonium is defined in Appendix C of the proposed
amendments to 10 CFR Part 71 (44 FR 48234) published August 17, 1979 and
in Table VII of the International Atomic Energy Agency Regulations for
the Safe Transport of Radioactive Materials, IAEA Safety Series No. 6
(1973 Revised Edition).

4 ‘ Enclosure 1
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package were involved in a single air crash. Furthermore the PAT-1 pack-
age certified to Congress by the NRC to be air-crash resistant allows

the release of an Ay quantity in a period of a week, after "crash and
blast testing equivalent to the crash and explosion of a high-flying air-
craft." Radioactive material shipments of an A, quantity or less would
be exempt from the proposed Department of Transportation (DOT) require-
ments (44 FR 1852) and the proposed NRC requirements (44 FR 48234) for
shipping in accident-resistant (type B) packaging, because such small
quantities pose negligible risk and hazard to the public. For NRC
Ticensees these ekemptions would, however,.be superseded by the NRC regu-
lations implementing of the Scheuer Amendment. The allowance to ship as
much as an A, quantity of plutonium in packaging other than that certified
to be air-crash resistant will be consistent with the U.S. policy to
support effective international safeguards by permitting the shipment of
certain safeguards samples by air in packaging less expensive and less
cumbersome than air-crash-resistant packaging. On this basis the pro-
posed rule would allow these small quantities of p]utonium to be shipped
in other than air-crash-resistant packaging.

The A, quantity is in the context of the 1973 IAEA regulations, the
same break point as 1 millicurie in the context of current NRC/DOT regula-
tions. When the 1973 IAEA regulations are incorporated into the U.S.
system by making final the NRC and DOT proposed rules, the reference to
an A, quantity in this proposed rule will be c&nsistent with the new
regulatory structure. (For long-lived alpha-emitting isotopes of plu-
tonium, the A, quantity is 2 or 3 millicuries; for Pu-241, a beta emitter,
the A, quantity is 0.1 curie, but Pu-241 is substantially less radiotoxic

than the other isotopes of plutonium.)

5 ‘ Enclosure 1
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Petition to Ship Small Quantities:

Related to this rulemaking, Eberline Instrument Corporation, in a
letter dated July 18, 1977, formally petitioned the Commission (PRM-70-6)
to allow air shipment of small quantities of plutonium (less than 5 micro-
curies) contained in calibration sources. On August 18, 1977, the NRC
published a notice (42 FR 41675) of filing of a petition for rulemaking.
Commission action on the rule proposed herein will define NRC policy and
constitute a definitive response to this petition.

Environmental Impact Statement:

The Commission has determined under Council of Environmental Quality
‘guide1ines (40 CFR Part 1500) and the criteria in 10 CFR Part 51 that an
environmental impact statement for these proposed amendments to 10 CFR
Part 71 is not required, based on a finding of no significant impact on
the quality of the human environment. Concurrent with publication of
this notice of proposed rulemaking, the Commission is making available
for public inspection, in its Public Document Room at 1717 H Street NW.,
Washington, DC, én "Environmental Impact Appraisal for Proposed Amendments
to 10 CFR Part 71 to Restrict the Air Transport of~P1utonium,".to support
a Negative Declaration,** and copies of the Value/Impact Statement support-
ing the proposed rule. Single copies of either document may be obtained
on request from Dr. Norman A. Eisenberg, Office of Standards Development,
U.S. Nuclear Regulatory Commission, Washington, DC 20555 (Telephone:
301-443-5946). Copies of any comments received on these proposed amend-
ments may be examined at the Commission's Public Document Room at 1717 H

Street NW., Washington, DC.

XX
A copy of this appraisal is filed with the Office of the Federal Register.
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Regulatory Flexibility Certification:

In accordance with the Regulatory Flexibility Act of 1980, 5 U.S.C.
605(b), the Commission hereby certifies that this rule will not, if pro-
mulgated, have a significant economic impact on a substantial number of
small entities. The proposed regulation, if promulgated, will relieve
the restrictions on the air shipment of plutonium imposed by the current
NRC order to licensees by permitting the air shipment of small quantities
of plutonium in packaging other than that certified to be air-crash
resistant. Currently the schedules and work routines, principally of
small organizations, are disrupted by the inability to acquire small
calibration sources containing plutonium ih_a timely fashion by air
shipment. Because the proposed regulation reduces the regulatory
burden imposed by the NRC's current order to licensees, the proposed rule
does not have a significant economic impact within the context of the
Regulatory Flexibility Act.

The Commissionuhas made this cerfification regarding compliance with

the requirements of the Regulatory Flexibility Act based on the analyses

“contained in the Value/Impact Statement and the Environmental Impact

Appraisal. These analyses were based on the best estimates of costs and
number of entities affected that were avai]ab]é to the Commission staff
at the time thesé analyses were prepared. The Commission specifically
invites comments on aspects of these analyses that will either support

or dispute the determination made regarding compliance with the require-
ments of the Regulatory Flexibility Act. Unless the Commission receives
comments on other ihformation that causes the conclusions regarding these
determinations to change, the Commission intends to repeat them at the

final rule stage.
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Pursuant to the Atomic Energy Act of 1954, as amended, the Energy
Reorganization Act of 1974, as amended, section 553 of title 5 of the
United States Code, and Public Law 94-79 (the Scheuer Amendment), notice
is hereby given that adoption of the following amendments to Title 10,

Chapter I, Code of Federal Regulations, Part 71 is contemplated.

PART 71 - PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT AND TRANS-
PORTATION OF RADIOACTIVE MATERIAL UNDER CERTAIN CONDITIONS

1. A new §71.43 is added to read as follows:

§71.43 Air transport of plutonium.

(a) Notwithstanding the.provisipns of any general licenses and
notwithstanding any exemptions stated directly in this part or included
indirectly by citation of 49 CFR Chapter 1,-as may be applicable, plutonium
in any form, whether for import, export, or domestic shipment, may not be
transported by air or delivered to a carrier for air transport unless:

(1) the plutonium is contained in a medical device designed for
individual human application; or

(2) the plutonium is contained in é material in which the specific
activity is not greater than 0.002 microcuries per gram of material and
in which the radioactivity is essentially uniformly distributed; or

(3) the plutonium is shipped in a single package containing no more
than an A, quantity! of plutonium in any isotope or form and is shipped

in accordance with §71.5; or

XAn A, quantity of plutonium is defined in Appendix C of the proposed
amendments to 10 CFR Part 71 (44 FR 48234) published August 17, 1979 and
in Table VII of the International Atomic Energy Agency Regulations for
the Safe Transport of Radioactive Materials, IAEA Safety Series No. 6
(1973 Revised Edition).

8 Enclosure 1
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(4) the plutonium is shipped in a package specifica]]y'authorized
for the shipment of plutonium by air in the Certificate of Compliance
for that package issued by the Commission.

(b) Nothing in paragraph (a) of this section is to be interpreted

as removing or diminishing the requirements of §73.24.

(Secs. 53, 161b. and i., Pub. L. 83-703, as amended, 68 Stat. 930, 948,

as amended (42 U.S.C. 2073, 2201(b., i.)); Sec. 201, Pub. L. 93-438, as

amended, 88 Stat. 1242, as amended, (42 U.S.C. 5841); Pub. L. 94-79.)
Dated at Washington, D. C. this day 1981.

For the Nuclear Regulatory Commission.

Samuel J. Chilk
Secretary of the Commission

9 Enclosure 1
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DRAFT PUBLIC ANNOUNCEMENT

NRC PROPOSES AMENDMENTS TO REGULATIONS
TO RESTRICT AIR TRANSPORT OF PLUTONIUM

The Nuclear Regulatory Commission is proposing to change its regulations
to implement by a regulation an existing law requiring most air shipments of
plutonium to be carried in packages certified as capable of withstanding the
crash and explosicn of a high-flying aircraft.

NRC licensees were orderea in August 1975 to stop §hipping most forms of
p]ut&nium by air. The order ref]ected a statutory ban on NRC licensing of
shipments of plutonium by air--except plutonium contained in a medical device
intended for individual human use. The law also provided for resumption of
shipments by air when the NRC certified to the Congress that a safe container
had been developed and tested which would not rupture under conditions equiva-
lent to an aircraft crash and explosion.

The NRC certified such a package (the Model PAT-1) to the Congress in
August 1978 and the fo]]owing month issued another order to its licensees
permitting the shipment of plutonium by air in these NRC-approved packages.

Under the proposed amendments--which would replace the 1978 order--the
certified-package restriction would not apply to air shipments of plutonium
contained in a medical device for individual human use (a heart pacemaker for
example). The proposed amendments also would permit air shipments of small
quantities of plutonium which would not present a significant hazard to the

public health and safety even ff a package ruptured in a crash.

1 Enclosure 2



The NRC staff would also be authorized to review applications to use
crash-resistant packages other than the Model PAT-1. New packages would have
to meet certain qua]ificatipn criteria including certain individual and sequen-
tial tests that simulate the conditions produced in severe aircraft accidents.
The criteria also provide for operational controls which would have to be
observed during transport.

A copy of the "Qualification Criteria to Certify a Package for Air Trans-
port of Plutonium" (NUREG-0360) is available for public inspection at the NRC
Public Document Room at 1717 H Street, NW., Washington, D.C., or for purchase
from the National Technical Information Service, Springfield, Virginia 22161,
at $5.25 for paper copy and $3.00 for microfiche.

Written comments on the proposed amendments, which are to Part 71 of the

Commision's regulations, should be received by (60 days follow-

ing publication of the proposed rules in the Federal Register on

Comments should be addressed to the Secretary, U.S. Nuclear Regulatory Commis-

sion, Washington, D.C. 20555, Attention: Docketing and Service Branch.

2 ' Enclosure 2
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VALUE/IMPACT STATEMENT FOR
PROPOSED AMENDMENTS TO 10 CFR Part 71
TO RESTRICT AIR TRANSPORT OF PLUTONIUM

Prepared by

Norman A. Eisenberg
December 1980

1. THE PROPOSED ACTION

1.1 Description

Restrict the shipmeﬁt of plutonium by air in accordance with the Scheuer
Amendment, part of Public Law 94-79 and appearing as a footnote to Section 201
of the Energy Reorganization Act'of 1974; as amended. Since the shipment of
plutonium by air is current]y-restricted by'an order to NRC licensees, the
following value/impact analysis considers two types of regulatory change:
1) the imposition of restrictions on shipping plutonium by air as embodied in
the order to licensees and (2) the incremental change in restrictions effected
by implementing the proposed rule which is different from the existing order
to licensees. Since the proposed rule codifies the requirements of the exist-
ing order, it.is necessary to perform a regulatory analysis of those require-
ments, as well as the requiements of‘the proposed rule which are different
from the existing order to licensees.

In developing this rule three main issues have arisen; they are:
Issue 1 - Should PL 94-79 (the Scheuer Amendment) be implemented by a

regulation restricting air transport of plutonium, or is an order to

NRC licensees sufficient?
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Issue 2 -~ Can the NRC reasonably interpret the Energy Reorganization Act
of 1974, as amended by PL 94-79, as permitting air shipment of small
quantities of plutonium in other than an air-crash-resistant package; and,

if so, what amount is a small quantity and can be shipped this way?

Issue 3 - Should the package qualification criteria be codified in the

NRC regulations?

Issues 1 and 3 are procedural questions discussed in sections 3.1 through
3.3 and 3.4 through 3.6 respectively. Issue 2 is a technical question dis-
cussed in sections 2.1 through 2.3. Technical aspécts of the qualification
criteria are discussed in sections 2.4 through 2.6. The decision criteria used

for the pro/con discussion of various alternatives under each issue are:

1. Prevention of large public health consequences resulting from pluto-

nium dispersal in a severe air crash.

2. Compliance with the Energy Reorganization Act of 1974 as modified .

by the Scheuer Amendment (PL 94-79) and with other laws.

3. The degree to which the particular mechanism chosen by NRC to imple-
ment this legislative mandate is inconsistent with the practices of
other Federal agencies (primarily DOT) and international entities

(primarily IAEA).
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4. The degree to which NRC regulatory action burdens licensees without

compensatory improvement in public health and safety.

5. The degree to which the public is permitted to participate in the

NRC regulatory process.

6. The degree to which the U.S. policy to support effective international

safegua?ds is accommodated.

1.2 Need for the Proposed Action

The primary reasons for the proposed action are: (1) po1jcy Hfrection
mandated by the Congress through the Scheuer Amendment; (2) co;b1etf6n by NRC
of the certification program for the air-crash-resistaﬁt package, (3) more
effective and efficient use of the regulatory process for enforcement of the
restriction on plutonium shipments by air, (4) the need to provide some ability
to ship sma11 samples of plutonium in support of effective international safe-
guards, and (5) disposition of a petition from a licensee requesting permission
_to éhip small éuantities of plutonium by air in other than an air-crash-
resistant package.

The Scheuer Amendment, part of ﬁub]ic Law 94-79 and appeafing as a footnote
to Section 201 of the Energy Reorganization Act of 1974, as amended, was enacted
into law August 9, 1975. It brovides that:

"The Nuclear Regulatory Commission shall not license any shipments

by air transport of plutonium in any form whether exports, imports

or domestic shipments: Provided, however, that any plutonium in any

form contained in a medical device designed for individual human

application is not subject to this restriction. This restriction

shall be in force until the Nuclear Regulatory Commission has certi-
fied to the Joint Committee on Atomic Energy of the Congress that a
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safe container has been developed and tested which will not rupture

under crash and blast-testing equivalent to the crash and explosion

of a high-flying aircraft."

On August 15, 1975, NRC issued an order to licensees, prohibiting the air
transport of plutonium, except that contained in a medical device for individual
human use. Since then, the NRC staff has developed a plutonium package capable
of surviving an air crash (Model PAT-1), published qualification criteria for
such a package (NUREG-0360), published a Safety Analysis Report for the package
(NUREG-0361), and obtained the review of the National Academy of Sciences
(NUREG/CR-0928) and the Advisory Committee for Reactor Safeguards (ACRS) for
both the certification criteria and the package. This effort culminated on
August 4,v1978, when the NRC certified to Congress that a package (Model PA}-J)
that would fulfill the requirements of Public Law 94-79 had been designed and
tested. A certificate of compliance was issued by NRC (see NUREG-0383, Volume 2,
Revision 2, pp. 1-4) that authorizes use of the Model PAT-1 package for air
transport of plutonium.

On September 1, 1978, the NRC issued an order to NRC licensees (super-
seding the August 15, 1975 order to licensees) whicg states that:

MNotwithstanding any provisions to the contrary in the NRC's regula-

tions or in your license, shipments of plutonium by air, other than

plutonium contained in a medical device designed for individual human

application, may only be made in packages the design of which the

NRC has specifically approved for transport of plutonium by air".

Now that the NRC plutonium air transport package certification program
has been completed, it is time for the NRC to issue a rule implementing the
mandate of Congress.

The direction of the effort to develop this rule has changed considerably

since its initiation in August 1977, primarily by (1) inclusion of permission

to ship small quantities of plutonium by air in other than packaging certified
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to be air-crash resistant, and (2) issuance of a proposed rather than an
effective rule. Because of this redirection, a copy of the Preliminary Value
Impact Appraisal prepared at the time of task initiation is appended to this

document (Appendix I).

1.3 Value/Impact of the Proposed Action

1.3.1 NRC Operations

Value of the proposed action to the NRb regulatory function results both
from the restrictions already imposed by the order to NRC licensees and froﬁ the
additional provisions of the proposed rule. The impact on the NRC regutatory
function results primarily from the restrictions already imposed by the order
to licensees. The value of this action to NRC regulatory functions is:

(1) Since over 8,000 licensees are potentially affected by this require-
ment, a rule, rather than an order to licensees, is a more effective and effi-
cient means of implementation.

(2) Rulemaking on this subject allows an opportunity for public participa-
tion. . ‘

(3) Rulemaking is also a vehicle whereby the NRC cah reasbnably interpret
the Energy Reorganization Act, as amended by the Scheuer Amendment, to allow
the shipment of small quantities of plutonium by air in other than a container
certified to be air-crash resistant, thereby avoiding a}burdensome regulation,
without needing to bring the issue to Congress for a decision.

(4). There were a number of ways to implement the Energy Reorganization
Act as amended by the Scheuer Amendment; but, the preferred method of implementa-
tion by a regulatory agency, such as NRC, is by imposition of a substantive
requirement of general applicability, like this, through rulemaking in accord-

ance with the Administrative Procedure Act.
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Since the Scheuer Amendment already has been implemented by an order to
licensees, the major regulatory impact of the proposed action, i.e., restricting
the air transport of plutonium, has already been effected. An additional impact
on NRC operations, produced by the proposed action, is the staff time required
to carry the proposed rule through to an effective rule. Resources required for
this rulemaking (including primary effort by 0SD staff and review by ELD and
NMSS), because of the technical and legal complexities involved, is estimated
to be 2000 man-hours (about 1 man-year effort) or $46,000. The allowance to
ship by air small quantities and low specific activities of plutonium in other
than air-crash-resistant packages is not expected to cause additional impacts
on NRC operationé;‘in fact these‘prpvisions may forestall additional work re-
quired to approve air-crash-resistent packaging for small air shipments of plu-
tonium. In the event that an applicant applies to license a package other than
PAT-1 for the air shipment of plutonium, a fee of $69,200 would be charged for
license processing, through application ($7000) and approval ($62,200) (43 FR
7223). This represents 1 to 1% man-years effort to license each additional
package for air transport of b]utonium. It is not expected that m&ny of sucﬁ.
license applications would be received, but the staff is aware of at least one

such anticipated application.

1.3.2 Other Government Agencies

The value and impact of the proposed action on other government agencies
results from the provisions of the proposed action already implemented by the
order to NRC licensees and from the additional provisions in the proposed rule,
but not in the order to licensees. DOE is involved with this proposed action,
because it may choose to adopt a similar regulation for transportation under

its control, with differences to reflect the different legislation to which
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DOE is subject. Coordination with DOE can be accomplished through the rule-
making process, with minor effort for DOE. As part of its program to support
effective international safeguards, DOE is developing a smaller, lighter air-
crash-resistant package for shipments of safeguards samples, transported by

air. DOE has expressed some concern about the stringency of the packaging
criteria, especially for small quantities of plutonium. The DOE package will
undergo license review at NRC. Since prompt shipment of safeguards samples is

a necessary part of implementing the US/IAEA Safequards Agreement, DbE, the
Department of State (having negotiated the agreement), and the Office of the
President all have an interest in this matter. Agreement States will adopt

the effective rule as part of their body'of regulations, but this will involve

| only a small effort. DOT is involved because this proposed rule extends NRC
control to quantities of plutonium, which without the Scheuer Amendment, would
be regulated by DOT under the division of authority embodied in the DOT/NRC
Memorandum of Understanding. Furthermore, the NRC requirements on the air ship-
ment of plutonium are inconsistent with the current and proposed DOT regulations.
DOT will be able to coordinate with NRC through the rulemaking process on these

jssues.

1.3.3 Industry

Air shipment of plutonium does not appear to be a significant concern for
most of the nuclear industry, because of the current national policy regarding
nonproliferation, implemented in part by the deferral of recycling in the U.S.
fuel cycle. Furthermore, several companies and government agencies ship stand-
ard sources containing small amounts of plutonium. Because a large number of
\entities are not currently involved in shipping plutonium, no more than 50 res-

pondents are expected to prepare comments on the proposed amendments to the
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regulations. Most of the comments are expected to merely endorse the proposal
to permit shipment of small quantities in other than air-crash-resistant packag-
ing, so a total of 14 man-weeks (40 x 1/2 day + 10 x 1 week) and $25,000 is
estimated as the impact on industry to comment on the proposed regulation.

There are several anticipated values to industry from implementation of
this proposed action. For the implementation of the requirements in the existing
order to licensees, the values are: (1) the ability to ship plutonium by air
in an air-crash-resistent package, and (2) a clearer definition, by issuing a
rule rather than an order to licensees, of the NRC restrictions on the air ship-
ment of plutonium. For the implementation of provisions in the proposed rule
which are not currently in the existing orﬂer to 1icensees.the value is removal
of the burdensome requirement, to use the high cost air-crash-resistant package,
on shippers of very small quantities of plutonium.

Since the proposed rule provides licensees with a less cumbersome means
to comply with the legislative mandate, as opposed to the more burdensome
requirements of the existing order to licensees, there_is essentially no impact,
just value, to the industry from the incremental differences between the pro-
posed rule and the-existing order to licensees. The impact to industry results
primarily from the implementation of the restriction on the air shipment of
plutonium as currently embodied in the existing order to licensees. This
impact is estimated to be a tenfold increase in cost for packaging of those
plutonium shipments required to be air-crash resistant and a substantial
increase in shipping costs due to the special procedures and arrangements
required for the deployment of an air-crash-resistant package. Prior to
passage of the Scheuer Amendment the packages used for plutonium air transport

cost in the region of $100 to $300 depending on quantity purchased, while the
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air-crash-resistant container (PAT-1) has been estimated to cost $3500 in pro-
duction (cost has been about $8000 for the small quantities required for package
development). The cost to ship a PAT-1 package varies depending on a number

of factors including distance shipped, but carriers have estimated costs of

$900 to $7000; shipment in a 6M container prior to passage of the Scheuer Amend-
ment typically cost $200-$300. In addition to the added cost for shipping the
PAT-1 package (costs attributable to the increased weight and added operational
requirements), logistical difficulties resulting from the NRC imposed operational
constraints and air carrier response to those constraints have the potential

and have been reported to make shipments by air in the PAT-1 package burdensome.
Usage by a licensee of a package specifically approved for shipment of plutonium
by air, other than the.Model PAT-1, would be quite costly. In addition to the
$69,200 in Ticensing fees required for submission and approval of the application
for certification, the licensee would probably incur costs of $2-3 million for

design, development, and testing of the package.

1.3.4 Public

Value and impact to the public result from the provisions of the proposed
action already implemented by the order to licensees and from the provisions
added by the rule to those already implemented by the order. Value to the
public from the provisions of the proposed action already implemented by the
order to licensees is reduced risk from plutonium shipments involved in air-
crashes and virtual prevention of large public health consequences resulting
from dispersal of plutonium in an air-crash. Impact to the public from these
provisions of the proposed action results from the increased cost of activities

requiring air shipments of plutonium, such as scientific research, laboratory
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testing, and certain nuclear power instrumentation activities; these increased
costs of air shipment of plutonium will be passed through to consumers of these
services.

Provisions of the proposed rule differing from the existing order to
licensees very slightly reduces the overall value to the public, but signifi-
cantly reduces public fmpacts at the same time. Permission, included in the
proposed action, to ship small quantities in packaging other than a certified
air-crash-resistant package do not significantly add to the public risk from
air shipment of plutonium. The Environmental Impact Appraisal (Enclosure 4)
estimates these risks to be very small. It also shows that the consequences,
resulting from the environmental dispersal of plutonium in the evenf that such
shipments were involved in a severe air crash, are small. Furthermore, the
risks of making these shipments by other modes is not zero. However, the value
to the public resulting from the allowance to ship these small but quantities
of plutonium by air in other then an air-crash-resistent package is to eliminate
the unnecessary passed through cost of causing these small shipments to travel

-

by other modes or in an air-crash-resistant package.

1.4 Decision on the Proposed Action

The Commission should approve publication for comment of the notice of
proposed rulemaking which proposes amendments to 10 CFR Part 71 to establish
restrictions on the shipment of plutonium by air. Key facets of this proposed
action are: (1) the Scheuer Amendment is implemented by a rule; (2) a reason-
able interpretation of the Energy Reorganization Act of 1974, as modified by
the Scheuer Amendment, is for the NRC to permit air shipment of small quantities

of plutonium in packaging other than that certified to be air-crash resistant;
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(3) the qualification criteria for the air-crash-resistant package are not

codified in the NRC regulations, but instead NUREG-0360 is referenced.

2.  TECHNICAL APPROACH

Determination of the Quantity of Plutonium Permitted to be Shipped by Air

in Other than an Air-Crash-Resistant Package.

2.1 Technical Alternatives

The technical alternatives correspond to various quantity limits such that
packages containing amounts of p]utonium equal to or less than the quantity
1imit would be permitted to be shipped by qir in an air-crash-resistant package.
The basic. technical question, given that a reasonable interpretation of the
+ legislation permits shipment by air of small qugnﬁities of plutonium in other
than an air-crash-resistant package (as discussed in the Legal Analysis, Appen-
dix II to this Value/Impact Statement), is what size shipments of plutonium
should be permitted to be shipped by air in other than air-crash-resistant
packaging? The following discussion evaluates various choices for the limits
on quantities of plutonium that can be so shipped. Although not as basic as
the question of what quantities of plutonium-may be shipped by air in other
than an air-crash-resistant package, other provisions of the proposed rule are
also evaluated. The provision to ship plutonium by air in other than air-crash-
resistant packaging, if it is contained in a medical device intended for indivi-
dual human use, and the provision to ship plutonium by air in a package certified
by the NRC to be air-crash resistant, are derived from the provisions in the
Scheuer Amendment. The provision to ship low specific activity material by
air is a practical interpretation of the law recognizing the definition of a

radioactive material used in the transport regulations.
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The alternatives listed in the order of decreasing strictness of interpre-
tation are:

1. Issue a rule forbidding air transport of plutonium in any form, under
any conditions. (This alternative does not permit shipments that are allowed
by the Scheuer Amendment.)

2. Adopt a rule forbidding air shipment of plutonium except as: (1) con-
tained in a medical device designed for individual human application, (2) con-
tained in material with a specific activity not greater than 0.002 microcuries
per gram, or (3) shipped in a package authorized by the Commission for shipment
of plutonium by air. (This alternative does not allow shipment of small quanti-
ties of plutonium in packaging other than that certified to be air-crash resis~
tant; it is a strict interpretation of the Scheuer Amendment.)

3. Issue a rule as in 2., above, but add the following provision: or
(4) shipped in accordance with 10 CFR §71.5 for a single package containing no
more than 10 microcuries of any isotope or mixture of plutonium. (This alter-
native would allow some packages containing small quantities of plutonium to
be shipped by air in other than an air-crash-resistant package.)

4. Issue a rule as in 3., ébove, bﬁt in item (4) change the 1e;e1 from
10 microcuries to an Ay,* quantity. The A, 1imit for shipments in other than
air-crash-resistant packaging would apply regardless of the form of the plutonium.
This is a less strict interpretation of the law than alternative 1. through 3.,
above, but more strict than 5. below.

5. Issue a rule requiring shipment of plutonium, in a package certified
to be air-crash resistant, with exceptions for type A quantities of plutonium

as is consistent with IAEA regulations and the proposed DOT/NRC regulations. For

*An A, quantity of plutonium is defined in Appendix C of the proposed amendments
to 10 CFR Part 71 (44 FR 48234) published August 17, 1979 and in Table VII of
the International Atomic Energy Agency Regulations for the Safe Transport of
Radioactive Materials, IAEA Safety Series No. 6 (1973 Revised Edition).
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plutonium in normal form shipments in other than an air-crash-resistant package

would be limited to an A, quantity; however, for plutonium in special form up to
an A; quantity of plutonium (for a-emitting isotopes of plutonium an A, quantity
= 1000 A, quantity; for Pu-241 an A; quantity = 1 Ci) could be shipped in other

than an air-crash-resistant package.

2.2 Discussion and Comparison of Technical Alternatives

Reasonable Interpretation to Permit Shipment of Small Quantities in Other

Than Air-Crash-Resistant Packaging

In preparing this rule, the question arose as to what, if any, classes of
shipments of plutonium by air should be permitted to be transported in other
than a container certified to be air-crash resistant. . Some of the reasons this
question arose include: (1) a petition was received by NRC requesting that
certain small quantities by permitted to be shipped in other than air-crash-
resistant packaging, (2) the NRC staff did not consider it good regulatory
practice to restrict the air shipment of plutonium in an unsupportably absolute,
burdensome fashion, (3) the legislative history of the Scheuer Amendment indi-
cated that an absolute guarantee of safety was not intended by the Congress,
and (4) the ability to ship small samples of ﬁ]utonium by air in other than
air-crash-resistant packaging would help to implement the U.S. policy to support
effective international safeguards. The Scheuer Amendment itself makes provision
for only one such class of shipments, a medical device designed for individual
human use, to be shipped in other than air-crash-resistant packaging. This legis-
lated allowance to use other than air-crash-resistant packaging has the potential
(albeit with Tow probability) for permitting a release of plutonium in an air-
crash, which could cause large public health consequences. For example, the
plutonium power scurces for pacemakers are not tested against the qualification

criteria used to certify that a package is air-crash resistant and there is no
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guarantee that these devices would not rupture in an air-crash and possibly
disperse plutonium into the human environment. Furthermore, there is currently
no provision in the regulation to require any new medical devices containing
plutonium to survive an air crash or even be as air-crash resistant as the pace-
maker. However, because of the rigid requirements placed on the sealed plutonium
source used in pacemakers, it is extremely unlikely that these devices would
rupture in the event of the crash and explosion of a high flying aircraft, itself
an unlikely occurrence. Using a very conservative analysis for the release

and dispersal, in a highly populated area, of the 4 curies of plutonium, typically
contained in a cardiac pacemaker, as the result of a very severe air-crash,

about 120 latent cancer fatalities are estimated (see Appendix III). Unlike

the NRC legislation that allows only a medical device for individual human use

to be shipped in other than air-crash-resistant packaging, similar legislation
passed for ERDA specifically cited additional types of shipments permitted less
stringent packaging requirements. Also, comments made by Congressman Scheuer

in the debate on this issue indicate his primary concern was to eliminate the
possibi]ity of large public health consequences resulting from the dispersal

of plutenium in.an air-crash. Small quantities of p]utonium (Iess'than a few
millicuries) have been shown by staff analysis (The Environmental Impact
Appraisal) to be incapable of causing such large public health consequences.

Both the legislative history of this law and practical considerations would

lead one to conclude that that Energy Reorganization Act of 1974, as modified

by the Scheuer Amendment, can be reasonably interpreted to permit air transport,
in other than a certified air-crash-resistant package, of small quantities of
plutonium, such as quantities currently exempt from the requirements to ship

in accident resistant packaging. A legal analysis prepared by the NRC Office
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of the Executive Legal Director (Appendix II) substantiates this conclusion
and indicates that an A, quantity would be an appropriate upper limit for ship-
ments in other than air-crash-resistant packaging.

The current system of regulation divides shipments of any particular radio-
nuclide into three classes: (1) very small quantities (limited quantities),
with negligible potential for adverse health effects on an individual even though
special requirements are not placed on the packaging, (2) small quantities that
are shipped in Type A packages, with small potential for adverse health effects
to an individual even though the packaging is only required to survive normal
transport conditions, but not required to survive certain hypothetical accident
conditions, and (3) large quantities that are shipped in type B packages for
which the strong packaging, that is required to survive certain hypothical acci-
dent conditions, as well as normal transport conditions, is relied upon to pro-
vide an adequate level of safety. Two quantity values, or breakpoints, are
used to separate shipments into these three categories. Each transport group
of radionuclides has different breakpoints depending on radiotoxicity. Larger
quantities may be shipped in a given packaging c];ss if the material is in
special form or is in-a manufactured article. Materials that are esseﬁtia]ly-
nonradioactive (i.e., materials in which the radioactivity is uniformly dis-
tributed and is less than 0.002 pCi/g) are exempt from the NRC and DOT trans-
port regulations.

The certification of the PAT-1 package and the concurrent development of
a set of qualification criteria related to much more severe accident environ-
ments than the qualification criteria for the Type B package, introduces an
additional category of shipments into the regulatory scheme. This new category
of shipments is comprised of plutonium shipments by air that are required to

be transported in packaging required to survive testing substantially in excess
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of testing required for Type B packages. The structure, and therefore public
understanding, of the regulations would be simplified, if the new category for
air shipment of plutonium introduced in response to the Scheuer Amendment is
selected to correspond to one of the currently existing categories. That is,
the breakpoint defining those shipments required to be transported in an air-
crash-resistant package would be convenient, if it were to correspond to the
existing levels used to require shipment in either a Type A package or a

Type B package.

Selection of an A, quantity as the upper 1imit on the quantity of plutonium
permitted to be shipped in packaging other than that certified to be air-crash
resistant is based‘on the facts that: (1) shipment of an A, quantity or ‘less
has been shown by staff analyses (see Reference 1, the Environmental Appraisal)
to be incapable of causing large public health consequences in the event of a
severe air crash, (2) an A, quantity is consistent with the air-crash-resistant
package qualification criteria permitting the release of a small amount of plu-
tonium in the event of a very severe air crash, and (3) an A; quantity corre-
sponds to the upper limit in size for shipments to be transported in type A
packaging (for normal form) in the IAEA regulations and the proposed DOT and
NRC regulations based on them. The legisiative history of the Scheuer amend-
ment indicates that the law was intended to prevent large public health conse-
quences caused by the dispersal of plutonium in an air crash. The staff
analysis (Ref. 1) shows that an A, quantity of plutonium released to the human
environment as a result of an air crash would generally be expected to produce
minor public health consequences. This realistic, but still conservative assess-
ment, taking into account the environmental dispersion and population density
exposed (a hyper-urban population density is assumed), shows these health effects

would be a small fraction of a latent cancer fatality. With that margin of
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safety, large public health consequences would be essentially impossible, even
if more than one package were involved in a single air crash. The qualification
criteria for an air-crash-resistant package permit the certified package to
release an A, quantity in a period of a week, subsequent to the sequential tests
related to severe aircraft accident conditions. (For long lived alpha-emitting
isotopes of plutonium, the Ay, quantity is 2 or 3 millicuries; for Pu-241, a
beta-emitter, the A, quantity is 0.1 curie, but Pu-241 is substantially less
radiotoxic than the other isotopes of plutonium.) The qualification criteria

as approved by the Commission and reviewed by the ACRS (Advisory Committee on
Reactor Safeguards) and the NAS (National Academy of Science), permit the release
of an A, quantity under very severe accident conditions. It is consistent to
permit éhipment of an A, quantity in other than an air-crash-resistaht package,
since an air crash involving such small quantities, would not exceed the accepted
consequences of an air crash involving larger quantities shipped in the PAT-1

or other air-crash-resistant package, even if the entire contents were released
from the air-crash-resistant package. Furthermore, as shown in the Environmental
Impact Appraisal (Ref. 1), the annual radiological risk estimated to result from
air crashesﬁinvolving shipments of plutonium in other than air-crash-resistant
packages is very small. Since both the consequences of any single air crash

and risk from all shipments for plutonium shipped in other than air-crash-
resistant packaging is small, the A, level is a suitable choice to define what
quantities may be shipped in other than air-crash-resistant packaging.

A further consideration in permitting air shipment of plutonium in other
than air-crash-resistant packaging is the increased cost of air-crash-resistant
package acquisition and use, as discussed in Section 1.3.3. The PAT-1 package
is costly to purchase and use. Other air-crash-resistant package designs would

be costly to Ticense. When the requirement to use an air-crash-resistant package
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at its high cost is placed on shippers of very small quantities of plutonium,
the costs outweigh the benefits.

The Petition for an Exemption

In addition to the staff impetus to implement the Scheuer Amendment with
concern for effective integration into the body of existing regulations, and
fulfillment of the spirit of the law, the Commission has been petitioned to
permit shipments by air of small quantities of plutonium in other than a package
certified to be air-crash resistant. In a letter dated July 18, 1977 Eberline
Instrument Corporation formally petitioned the Commission (PRM-70-6) to allow
air shipment of small quantities of plutonium (less than 5 microcuries) con-
tained in calibration sources. The NRC pub]%shed a notice (42 FR 41675) of
filing of a petition for rule making on August 18, 1977.

Two comments, generally supportive of the petitioners view, have been re-
ceived. The position taken by the staff with regard to the Eberiine petition
is that nb definitive action was possible until the NRC had certified to the
Congress that a package had been developed and tested to show it would not
rupture under testing equivalent to the crash and explosion of a high flying
aircraft, that consideration of the petition would be incorporated.in this
rule making proceeding, and that, until the rule was issued, the NRC order to
licensees restricting all air shipments of plutonium to packages specifically
approved for that purpose would be in effect. Commission action on this pro-
posed rule will define NRC policy and permit disposition of the Eberline
petition.

Related Issues

1. Inconsistency with DOT and IAEA Regulations.
Regardless of the particular manner chosen, any implementation of the

Scheuer Amendment will be inconsistent with current DOT and IAEA regulations
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and the proposed DOT/NRC regulations which incorporate in the U.S. transport
regulations provisions of the 1973 revision of the iAEA regulations. The
inconsistency occurs because the existing body of regulations: (1) does not
require air shipment of plutonium in a package as crash-resistant as the PAT-1,
and (2) permit exemptions for the shipment of small quantities of plutonium by
air in other than air-crash-resistaﬁt packaging. If DOT or IAEA should decide
at some point to consider changes in their regulations to reduce or remove the
inconsistencies between those regulations and the NRC regulations, some staff
activity would be involved in working with those organizations. The NRC staff
will evaluate whether it should encourage consideration of such changes by DOT.

2. Air Transport Restrictions for Other Long Lived Alpha Emitters.

Other long-lived alpha emitiing isotopes (for example, americium) are
approximately as radiotoxic and pose a health hazard similar to that of pluto-
nium. A Joint Committee on Atomic Energy Print, dated September 17, 1974,
entitled Transportation of Radioactive Material by Passenger Aircraft (Appen-
dix IV), recommends that certain radioisotopes, in addition to plutonium, have
additional restrictions placed on their transport by air. Assuming that the
Scheuer Amendment establishes a 1evefiof air transport safety that is accept-
able for a material with a certain hazard potential, treatment of other
isotopes in the same manner as plutonium would implement that policy level of
safety in a uniform, logical fashion; this consistency could help to make the
NRC action more easily understood. The NRC staff in conjunction with DOT
and/or IAEA, could consider the appropriateness of extending air-transport
restraints to other long-lived alpha emitters, thereby achieving a more consis-
tent, logical regulatory structure. By restricting the air shipment of radio-
nuclides with radiotoxicities similar to plutonium, the risk to public health

and safety would be reduced, although the NRC staff considers that adequate
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safety is provided for by current practices (Ref. 6). Additional substantial
staff effort would be required to develop value/impact analyses on which to
base more restrictive regulations for other isotopes, which would add further
burdens to licensees. Since a staff evaluation (Ref. 6) has shown that an ade-
quate level of safety is provided for by current regulations and since no other
compelling reason to promulgate regulations in this area has surfaced, the staff
will not consider further extention of the restrictions on air transport to
isotopes other than those of plutonium.

3. Shipment of Safeguards Samples.

As a result of the US/IAEA Safeguards Agreement and the U.S. policy to
support effective international safeguards, rapid air shipment of quaﬁtities
of plutonium up to several hundred grams are necessary. The IAEA need was
defined in a letter dated February 2, 1979, from A. von Baeckmann, Director,
IAEA Safeguards Division of Development and Technical Support, to the U.S. IAEA
Mission in Vienna (Appendix V). |

On April 25, 1979 representatives of NRC and DOE met with Maria Lopez-~Otin,
a member of Senator Glenn's staff. The purpose of the meeting was to discuss
the interest of Senator Glenn and the Subcommittee on_Energy and Nuclear Prolif-
eration in the ability to ship safeguards samples of plutonium in packages other
than the PAT-1. Several options for addressing this problem were discussed
including:

(1) Design and development of a smaller package for safeguards samples
that would meet the current NRC criteria.

(2) Legislative relief (either granting authority to NRC to allow air
shipment of plutonium in other than air-crash-resistant packaging, when the

Commission decides such allowances should be made, or a specific provision to
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allow shipments reléted to U.S. support of effective international safeguards
to be made in other than air-crash-resistant packaging.

(3) Modification of the criteria to make it easier to design smaller pack-
ages for smaller quantities.

The first and second options are being pursued to some extent. DOE is
pursuing the first option. NRC has not initiated action to pﬁrsue legislative
relief, the second option, although OELD has recommended such an action (memo-
randum dated January 7, 1980 from G. H. Cunningham, OELD, to A. DiPalo, OMPA,
Appendix VI). However, the permission to ship up to an A, quantity of pluton-
ium in packaging other than that certified to be air-crash resistant will assist
the U.S. policy io_support effective international safeguards by permitting
the shipment of certain safeguards samples by air in packaging less expensive
and Tess cumbersome than the air-crash-resistant packaging. This does not,
however, compietely solve the problem because there are shipments the IAEA will
need to make that are larger than an A, quantity. The third option is not being
pursued, because the NRC staff is not aware of any new technical data which
would support development of less stringent criteria for plutonium package
certification unéer P.L. 94-79. On May 31, 1979 Senator G]ennﬂfol1owed up the .
staff meeting with a letter to Chairman Hendrie (Appendix VII). The Chairman's
response (Appendix VIII) of July 6, 1979 restates the NRC position that besides
the deve]opment of a small air-crash-resistant package by DOE, "the other alter-
native is to initiate legislative action to provide an exemption to Public
Law 94-79 for the quantities of plutonium or types of shipments involved in
the IAEA sample shipment program." A more direct response to the IAEA request
for assistance was provided by the June 6, 1979 letter from George Weisz, DOE,
to Professor Johannes J. Gruemm, IAEA (Appendix IX); that letter reiterates

much of the above discussion.
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Pros and Cons for Alternatives

For the purpose of brevity and clarity, the Commission Paper discussed only
three -alternatives under Issue 2. Here a more extensive discussion including
five alternatives is presented. Alternatives 1, 2, and 3 in the Commission Paper
correspond to Alternatives 2, 3, and 4 respectively, below.

Alternative 1.

Issue a rule forbidding air transport of plutonium in any form, under any
conditions.

Because of the conditional wording of the Scheuer amendment, if the NRC
had not certified an air-crash-resistant package to Congress, then the ban on
air shipment of plutonium would continue. Since then, NRC has developed not
only criteria for air-crash resistance but also a package'that meets the cri-
teria. It is not reasonable to ignore that effort and ban air shipments of
plutonium. However, prior to these developments, such a ban was a viable alter-
native and is included here to complete the public record ofrregulatory decision
making. As discussed above, this rulemaking will codify features of the imple-
mentation of the Scheuer Amendment, as embodied in by the NRC orders to its
licensees; this regulatory analysis must include those previously implemented
features. Actually this alternative would include an item l1ike (2) in Alterna-
tive 2, so that essentially nonradioactive material (e.g., terrestrial mate-
rials containing at low levels by plutonium) would not be restricted from air
transport.

Pro: (1) Since the Scheuer Amendment allows plutonium contained in medical
devices for individual human application to be shipped in other than air-crash-
resistant packaging, these medical shipments, that have the potential (albeit
with very low likelihod) for causing very large public health consequences by

the release of plutonium in an air crash, would be permitted by the Scheuer
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Amendment to be shipped by air; this a]ternaﬁive would eliminate even that very
remote potential of large public consequences resulting from these medical
shipments.

(2) A regulation of this type is more direct and clear, because of
its simplicity.

(3) Since the plutonium in a medical device has essentially the same
potential for public harm as other forms, the apparent inconsistency of an exemp-
tion for medical use is eliminated.

(4) The Scheuer Amendment is complied with, even though this interpre-
tation goes beyond the law and is more restrictive.

Con: (1) This interpretation is unduiy.burdensome to licensees. However,
elimination of the allowance to ship plutonium for individual human medical
use in other than air-crash-resistant packaging affects a smaller part of the
public and is more significant in its effect on public health than the allow-
ance to ship small quantities, as proposed in Alternative 3.

(2) This alternative is the most inconsistent with DOT and IAEA
regulations. )

(3) There may be difficulty enfércing this alternative with regard
to foreign travelers, entering the U.S., with implanted medical devices, e.g.,

a plutonium-powered pacemaker.

(4) No accommodation of the need to ship safeguards samples in connec-

tion with the U.S. support of effective international safeguards is provided.

L

Alterpative 2.

Adopt a rule forbidding air shipment of plutonium except as: (1) contained
in a medical device designed for individual human application, (2) contained
in material with a specific activity not greater than 0.002 microcuries per

gram, or (3) shipped in a package specifically authorized by the Commission
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for shipment of plutonium by air. This alternative does not allow shipment of
small quantities of plutonium in other than packaging certified to be air-crash
resistant. It is a strict interpretation of the Scheuer Amendment.

Pro: (1) This is a more direct, literal implementation of the Scheuer
Amendment than Alternatives 3 and 4, which do permit shipment of small quanti-
ties éf plutonium in other than air-crash-resistant packages.

(2) Large public health consequences resulting from plutonium dis-
persal in a severe air crash would be prevented as in Alternatives 3 and 4; in
addition, the likelihood of lesser public health consequences would be reduced
below that of Alternative 1.

(3) Because it is simpler, this implementation is marginally easier
to comprehend and implement than Alternatives 3 and 4.

(4) Provides greater protection to the public health and safety than
all other alternatives but Alternative 1.

Con: (1) The impact of implementation is not commensurate with limited
decrease in risk to public health and safety, as discussed in the Environmental
Impact Appraisal (Ref. 1).

(25 This rule is more inconsistent with both DOT and IAEA regulations,
than all alternatives but Alternative 1, because inconsistent requirements apply
to a broader range of shipments.

(3) No accommodation of the need to ship small quantities, including
safeguards samples in connection with the U.S. policy to support effective inter-
national safequards, is provided.

Alternative 3.

Issue a rule as in Alternative 2, above, but add the following provision:

., or (4) shipped in accordance with § 71.5 for a single package containing
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no more than 10 microcuries of any isotope or mixture of plutonium. Ten micro-
curies is the level current DOT regulations exempt from packaging, labelling,
and marking requirements.

Pro: (1) Same as Alternative 4.

(2) Same as Alternative 4, except in this case Alternatives 1 and 2
are more restrictive and Alternatives 4 and 5 are more 1iberal.

(3) Same as Alternative 4, except a smaller set of shipments is per-
mitted to be shipped in other than air-crash-resistant packaging.

(4) Less accommodation of the need to ship safeguards samples is
afforded by this 10 microcurie level exemption than by the A, quantity level
6fAA1ternative 4. ‘

(5) Same as Alternative 4.

(6) The 10 microcurie level corresponds to the level in the current
DOT regulations below which compliance with packaging, labelling, and marking
standards is not required. Thus this Alternative is more consistent with the
DOT and IAEA regulatory structure than Alternatives 1 and 2, but less consistent
than Alternatives 4 & 5. | )

(7) The 10 microcurie level is a more conservative quantiky than
the A; quantity level of Alternative 4.

Con: (1) Same as Alternative 4.

(2) Same as Alternative 4.

(3) This alternative is less consistent with IAEA and proposed DOT
regulations than Alternative 4, since an inconsistent requirement is applied
to a larger range of shipments.

Alternative 4.

Issue a rule as in Alternative 3, but in item (4) change the level from

10 microcuries to an A, quantity. This is a less strict interpretation of the
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law than Alternatives 1 through 3 above, but more strict than Alternative 5,
above. This rule would forbid air shipment of plutonium except as: (1) con-
tained in a medical device designed for individual human dpplication, (2) con-
tained in material with a specific activity not greater than 0.002 microcuries
per gram, (3) shipped in a package specifically authorized by the Commission
for shipment of plutonium by air, or (4) shipped in accordance with § 71.5,
for single packages containing no more than an A, quantity of plutonium.

Pro: (1) The public health and safety would be protected adequately, even
:though not to the higher degree afforded by restricting all shipments to an air-
trash-resistant package.

(2) The intent of the Scheuer Amendment is complied with, although
more restrictive (Alts. 1, 2, and 3) and more liberal (Alt. 5) interpretations
are possible. Since the atmospheric nuclear weapon tests in the 1950's and
1960's, soil, animals, and virtually all terrestrial materials are contaminated
with small quantities of plutonium. The law was not intended to apply in such
an extreme sense and item (2) in the statement of this alternative recognizes
this fact.

(3) Licensees desiring to sﬁip by air small quantities of plutonium
with essentially no potential for large public health consequences would be
permitted to do so without undergoing the expense and inconvenience of using
the PAT-1 or other air-crash-resistant package.

(4) The allowance to ship an A, quantity or less of plutonium in
other than air-crash-resistant packaging provides some accommodation for the
need to ship safeguards samples in connection with the U.S. policy to support
effective international safeguards and the US/IAEA Safeguards Agreement pursuant

to that policy.
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(5) Large public health consequences, resulting from plutonium dis-
persal in an air crash, would be prevented, except for the remote possibility
of a release from a medical device; however, medical devices for individual
human use are specifically permitted by the Scheuer Amendment to be shipped by
air in other than air-crash-resistant packaging and the risk from such devices
is minimal.

(6) This alternative is more consistent with IAEA transport regula-
tions and the proposed DOT/NRC transport regulations than Alternatives 1, 2,
and 3 which apply inconsistent requirements on a larger range of shipments.
Those shipments of an A, quantity (or less) are defined by the IAEA and pro-
posed DOT/NRC regu]ations‘to.be equal to (or less than) a Type A gquantity
(under current DOT/NRC regulations a slightly different level is defined),
which shipments are exempt from the requirement to ship in a package able to
withstand hypothetical accident conditions. Although more consistent with the
IAEA and proposed DOT regulatory structure, this alternative is still incon-
sistent with IAEA and proposed DOT regulations, since they do not require use
of a package designed £o be air-crash resistant for any shipﬁents. Asudiscussed

under "Related Issues, 1. Inconsistency with DOT and IAEA Regulations," above,

these IAEA and proposed DOT, regulations were developed prior to and without
taking into account the legislative mandate of the Scheuer Amendment. For this
reason any implementation of the Scheuer Amendment will be inconsistent with
the existing body of regulation.

Con: (1) Does not afford the higher degree of protection to the public
health and safety provided by restricting all shipments to the air-crash-
resistant packaging.

(2) An interpretation of the Scheuer Amendment in a less literal
manner (e.g., Alternative 2), may give some persons the impression that the
Congressional mandate is not being followed.
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(3) This is a less conservative legal position than Alternative 3.
Although the Energy Reorganization Act of 1974, as modified by the Scheuer
Amendment, may be reasonably interpreted to permit shipment of an A, quantity
or less in other than an air-crash-resistant package, a 10 microcurie level is
identified as a type of de minimis (for purposes of transport) quantity and is
more defensible legally (even though the staff technical analysis shows no
compeliing technical basis for the legally more conservative level), since
quantities of 10 microcuries or 1ess‘are‘relieved of essentially all packaging,
labeling, and marking requirement in the current body of DOT regulations.

Alternative 5.

Issue a rule requiring shipment of plutonium, in a package certified to
be air-crash resistant, with exceptions for. type A quantities or less of plu-
tonium, consistent with IAEA regulations and the proposed DOT/NRC regulations.
Although similar to Alternative 1 in that type A quantities are not required
to be shipped in air-crash-resistant packaging, this alternative would allow
substantially larger shipments, up to an A; quantity, for plutonium in special
form (for a-emitting isotopes of plutonium an A; quantity = 1000 A, quantity;
for Pu-241 an A; quantity = 1000 Ci). Since the requirements for special form
encapsulation are less stringent than the air-crash-resistance criteria, these
larger quantity shipments would be permitted under this alternative without the
high degree of crash-resistance afforded by an air-crash-resistant package.
Pro: (1) By replacing the NRC requirements for Type B packaging by the
air-crash-resistant package qualification criteria, for air transport of type B
quantities of plutonium, inconsistency with DOT and IAEA regulations is minimized.
(2) This would be the alternative least burdensome to licensees.
(3) This would provide a greater degree of accommodation of the need

to ship safeguards samples.
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Con: (1) The risk of large public health consequences resulting from plu-
tonium dispersal in a severe air crash would be greater than with any other
alterpative.

(2) Some might misunderstand this implementation and consider that

the Scheuer Amendment was not adhered to.

2.3 Decision on Technical Approach

Considering the minor effect on public health and safety of shipping small
quantities of plutonium in other than the PAT-1 package, the major cost of requir-
ing such small quantities to be shipped in the PAT-1 package, and the intent
of the Scheuer Amendment, the recomﬁended decision is to publish a proposed
regulation in which air shipment of plutonium is forbidden ekcept as: (1) con-
tained in a medical device designed for individual human application, (2) con-
tained in material with a specific activity not greater than 0.002 microcuries
per gram, (3) shipped in accordance with §71.5 for a single package containing
no more than an A quantity of any isotope or mixture of plutonium, or (4) shipped
in a package authorized by the Commission for shipment of plutonium by air.

The Env%ronmental Impact Appraisal (EIA, Ref. 1) supports. this decision.

The EIA estimates an annual radiological risk of 3 x 10-* latent cancer fatali-
ties to result from potential air crashes and release of package contents.

This risk corresponds to the shipment by air of 5200 packages containing an

A, quantity of plutonium in other than an air-crash-resistant package. A con-
servatively high estimate for the shipment of small quantities of plutonium by
air is $100 to $300 per shipment. The cost to ship in an air-crash-resistant
package is estimated to be $900-$7000. Using a conservative cost differential

of $1000 per shipment, the added cost of requifing 5200 packages containing
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small quantities of plutonium to be shipped in air-crash-resistant packaging

is about $5 million. This does not include the cost of acquiring the air-
crash-resistant packages. The reduction in risk corresponding to this increased
cost is about a factor of 250, but since the risk is so small to begin with, a
favorable cost/benefit ratio is not obtained. Since large public health con-
sequences resulting from air crashes involving shipments of small quantities of
plutonium are not expected, regardless of whether these small quantities are
shipped in air-crash-resistant packaging, the potential for creating large
public health consequences is not a consideration in this decision, given thap
the small quantities are chosen to be an A, quantity or less.

Another consideration is that instead of eliminating the shipment of small
quaﬁtities of plutonium by air or requiring their shipment in air-crash-
resistant packaging, an alternative might be to transport such small quantities
by other modes. In most cases, use of other modes is logistically inconvenient
and in the case of international shipments inconvenient to the point of almost
precluding such shipments. Use of modes other than air fqr small plutonium
shipments, requires excessive time, possibly higher cdost (in the case of trans-
port by ship, this is certainly the case), and the potential for the loss or
misdelivery of a package in a transport system not designed for or used to
handling small, valuable packages. The reduction in risk effected by using
other modes is essentially zero, since other transport modes can cause very
severe accident environments and in some cases would produce releases at a
higher frequency than air transport. Thus, a favorable cost/benefit ratio is

not obtained.
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Codification of the Qualification Criteria

2.4 Technical Alternatives

2.5 Discussion and Comparison of Technical Alternatives

The technical alterpatives, i.e. various forms of the qualification criteria,
are enumerated, discussed, and compared in the following documents:

1. NUREG-0360, Qualification Criteria to Certify a Package for Air Trans-
port of Plutonium, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear
Regulatory Commission, January 1978.

2. NUREG/CR-0428, Review of Criteria for Packaging Plutonium for Transport
by Air, National Academy of Sciences, 1978. | .

3. U.S. NRC Public Announcement No. 78-187, Letter from Stephen Lawroski,
Chairman, ACRS, to Joseph M. Hendrie, Chairman, NRC.

No further discussion is required or presented here.

2.6 Decision on Technical Approach

The Commission should approve the use of the qualification criteria stated

in NUREG-0360 in .the licensing procesg.

3. PROCEDURAL APPROACH

Rule vs. Order

3.1 Procedural Alternatives

The procedural alternatives for restricting the air shipment of plutonium
are:
1. Adopt a rule restricting the air shipment of plutonium to specially

approved packages (at present only Model PAT-1), medical devices designed for
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individual human use, or certain small quantities and concentrations.
2. Continue reliance on the existing order to licensees, rather than

issuance of a rule.

3.2 Discussion of Procedural Alternatives

Alternative 1.

Adopt a rule restricting the air shipment of plutonium to specially approved
packages (at present only Model PAT-1), medical devices designed for individual
human use, or certain small quantities and concentrations.

Pro: (1) Although there were a number of ways to implement the Scheuer |
Amendment, the preferred method of imp]ementation by a regulatory agency, such as
NRC, is by imposition of a susstantive requirement of general applicability, like
this, through rulemaking in accordance with the Administrative Procedure Act.

(2) Since over 8,000 licensees are potentially affected by this
requirement, a rule, rather than an order to licensees, is a more effective
and efficient means of implementation.

(3) Rulemaking permits public participation.

(4) Rulemaking is also a vehicle whereby the NRC can implement a
reasonable interpretation of the Energy Reorganization Act of 1974, as amended
by the Scheuer Amendment, to allow shipment of small quantities in other than
air-crash-resistant packaging, thereby avoiding a burdensome regulation and
keeping Congress and the public informed.

Con: (1) Since there may be very little interest by the general public
in this rule and since the Scheuer Amendment has already been implemented by
the NRC order to licensees, a rulemaking proceeding could use a significant

amount of staff time for what amounts to a pro forma procedure.
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Alternative 2.

Continue reliance on the existing order to NRC licensees rather than
issuance of a rule.

Pro: No further staff activity would be required; the law could be imple-
mented without incurring the cost of what may prove to be a pro forma adminis-
trative exercise.

Con: (1) Although this is a Congressionally mandated action, the preferred
implementation of the law is through the normal rulemaking procedures in
accordance with the Administrative Procedure Act.

(2) Implementation by the order currently standing is burdensome,
because no allowance to ship small quantities in other than air—crash-resistant
packaging is allowed. Granting such an allowance in an order to licensees,
without a rulemaking proceeding, is not considered feasible by the staff.

(3) It is less effective and efficient to implement a general con-
dition such as this by separate orders to several thousand licensees.

(4) The U.S. policy to support effective international safeguards
is not well accommodated, because the existing order to licensees contains no
provision to ship small safeguards gamp]esvin a package other tﬁan that certi-

fied to be air-crash resistant.

3.3 Decision on Procedural Approach

Clearly rulemaking is desirable; the Commission should adopt that proce-

dural approach.
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Codification of the Qualification Criteria

3.4 Procedural Alternatives

The procedural alternatives for making the qualification criteria known
are:

1. Take no further action on the qualification criteria, except reference
in the statement of considerations that they are published in NUREG-0360 and
request comments.

2. Issue a regulatory guide stating the current package qualification
criteria as one acceptable way of meeting the regulatory requirement to ship.
plutonium by air only in an air-crash-resistant package.

3. Amend the NRC regulations to incorporate the Eackage qualification
criteria, i.e. packaging standards for the air-crash-resistant package (test

conditions, acceptance criteria, and operating conditions).

3.5 Discussion of Procedural Alternatives

Alternative 1.

Take no further action on the qualification criteria, except reference in
the statement of considerations that they are published in NUREG-0360 and request
commentQ.

grg: (1) This would require the least effort by the NRC staff.

(2) Because of limited jnterest in air shipment of plutonium, numerous
applications for approval of packages other than Model PAT-1 are not anticipated,
so the effort required to codify the qualification criteria in the NRC rules
is not warranted.

(3) This would provide for flexibility in applying the criteria until

sufficient experience had been gained to better define them.
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(4) Request for public comment on the criteria in NUREG-0360 would
be included in the statement of consideration for the proposed amendments so
that the public would be provided the opportunity to comment without the need
for the staff time being spent in formal publication of a guide or rule for
comment.

Con: (1) This approach diminishes public input on the qua]ifidation
criteria.

(2) A NUREG report has no status as a regulation or acceptable
method of compliance.

(3) An opportunity to better accommodate the need to ship safeguards
samples in connection with the U.S. policy to support effective international
safeguards by altering the qualification criteria (to make smaller packages
easier to design, but not less crash-resistant) is not provided.

(4) The precedent for licensing Type B packaging is that the quali-
fication criteria are codified in the regulations.

Alternative 2.

Issue a regulatory guide stating the current package qualification criteria
as- one acceptable way of meeting the regulatory requirement t6 ship plutonium
by air only in a crash-resistant package.

Pro: (1) This a]]bws public participation in the formulation of the quali-
fication criteria without the time, expense, and effort required for a rule-
making proceeding. Pro?iding this opportunity for public participation may
refine the criteria to improve the protection of the public, make the criteria
more understandable, and achieve a less burdensome requirement, while still
adequately protecting the public health and safety.

(2) Same as Alternative 1.
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(3) If alternative qualification criteria were to be found acceptable
and if these criteria would make it easier to design smaller packages that are
no less air-crash-resistant, then this would better accommodate the need to ship
safeguards samples in connection with the U.S. policy to support effective
international safeguards.

Con: (1) A regulatory guide is an acceptable method of compliance with
the regulations, not a requirement. Public health and safety might be compro-
mised by use of other criteria.

(2) This approach does not provide as great an opportunity for public
participation as involvement in the formulation of regulations, since a guide
defines an acceptable means of compliance, not a mandatory method of compliance.

| (3) sStaff time would be required to publish information already in
the public domain and subject to public comment.

(4) The precedent for 1icen§fng Type B packaging is that the quali-

fication criteria are codified in the regulations.

Alternative 3.

Amend the NRC.regu1ations such that the package qualification criteria,
_i.e., packaging standards for the air-crash-resistant package (test conditions,
acceptance criteria, and operating conditions), are incorporated.

Pro: (1) By obtaining pub]ic-comment on the qualification criteria the
opportunity exists to refine the criteria to improve the protection of the
public, to make the criteria more understandable, and to achieve a possibly
less burdensome requirement, while still adequately protecting the public
health and safety.

(2) Codifying the qualification criteria through rulemaking in
accordance with the Administrative Procedure Act appears to be a preferred

method.
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(3) Providing an opportunity for comment on the packaging criteria
could lead to changes that would better accommodate the need to ship safeguards
samples in connection with U.S. policy to support effective international safe-
guards, by making it easier to design smaller packages that are no less air-crash
resistant.

(4) Codifying the qualification criteria would clarify NRC policy.

(5) The precedent for Ticensing Type B packaging is that the quali-
fication criteria are codified in the regulations.

Con: (1) Would require staff resources for rulemaking that now can be
done on a case-by-case basis for the small number of cases anticipated.
(2) {WOuld Timit flexibility in applying the criteria until experience

had been gained from their use.

3.6 Decision on Procedural Approach

The Commission should take no further action on the qualification criteria,
except to reference in the preamble to the proposed rule that they are published

NUREG-0360 and to request comments on them.

4. STATUTORY CONSIDERATIONS

4.1 NRC Authority

These amendments are proposed pursuant to the Atomic Energy Act of 1954,
as amended (which gave the AEC the authority to régulate possession, use, and
transfer, including transportation of certain radioactive material), the Energy
Reorganization Act of 1974, as amended (which transferred this AEC authority
to NRC), section 553 of title 5 of the United States Code, (Rulemaking Require-~
ments of the Administrative Procedure Act) and Public Law 94-79 (the Scheuer

Amendment requiring NRC to restrict air transport of plutonium).
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4.2 Need for NEPA Statement

In compliance with the National Environmental Policy Act of 1969, the
Cohmission has determined, under Council of Environmental Quality guidelines
(40 CFR 1500) and the criteria in 10 CFR Part 51 - Licensing and Regulatory
Policy and Procedures for Environmental Protection, that an environmental impact
statement for these proposed amendments to 10 CFR Part 71 is not required, based
on a finding that this action has no significant impact on the quality of the
_human environment. An environmental impact appraisal supporting the finding

of no significant impact has been prepared.

5. RELATIONSHIP TO OTHER EXISTING OR PROPOSED REGULATIONS OR POLICIES

The proposed rule is inconsistent with both IAEA transport regulations
and the current (and proposed) DOT regulations, since those regu1§tions do not
restrict air shipments of plutonium to an air-crash-resistant package and since
those regulations allow shipment of plutonium by air in ordinary packaging.
" This inconsistency appears unavoidable, sinceithe requirements of the Scheuer
Ameﬁdment are basically at variance with the established body of transport
regulations. The Congress has not imposed a similar requirement on DOT. A

similar requirement has been jmposed on DOE.

6.  SUMMARY AND CONCLUSIONS

The Commission can most effectively and efficiently implement the Scheuer
Amendment without undue risk to the public health and safety and with minimum
expenditure of NRC and public resources by a rulemaking procedure which would
forbid air shipment of plutonium except as: (1) contained in a medical device
designed for individual human application, (2) contained in material with a

specific activity not greater than 0.002 microcuries per gram, (3) shipped in
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a package specifically authorized by the Commission for shipment of plutonium
by air, or (4) shipped in accordance with §71.5 for single packages containing
no more than an A, quantity of plutonium. The NRC staff would authorize packages
for air shipment using those criteria published in NUREG-0360.

In addition, staff will undertaké actions directed towarg: (1) evaluating
whether to encourage DOT to consider changes to existing DOT regulations that
would reduce inconsistencies with the NRC regulations, as amended, and (2) con-
sidering whether there exist sufficient technical and policy bases for a staff
recommendation to the Commission that NRC seek legislative relief for the air
shipment of safeguards samples and other small quantities of plutonium, for
which rapid transport is needed and is o¥ identifiable benefit to the public

interest.
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PRELIMINARY VALUE IMPACT APPRAISAL FOR A RULE ON THE AIR TRANSPORT OF PLUTONIUM

Introduction and Summary

A rule is needed to implement the Scheuer Amendment because NRC implementation
of this Congressional edict has been accomplished, since August 15, 1975,
solely by issuance of an order to licensees. The Scheuer Amendment to S.1716,
enacted into law August 9, 1975 provides: .

»The Nuclear Regulatory Commission shall not license any shipments

by air transport of plutonium in any form, whether exports, imports

or domestic shipments; provided, however, that any plutonium in any
form contained in a medical device designed for individual human
application is not subject to this restriction. This restriction shall
be in force until the Nuclear Regulatory Commission has certified to
the Joint Committee on Atomic Energy of the Congress that a safe
container has been developed and tested which will not rupture under
crash and blast-testing equivalent to the crash and explosion of a

high-flying aircraft.”

Now that the NRC plutonium air transport package certification program is
nearing completion, it is timely to issue a rule implementing the wishes
of Congress.

The effective rule is planned for jssuance in May 1978. This schedule
is based on greatly attenuated estimates of time reouired for various
reviews and concurrences, assuming action on this rule will be accelerated
by all involved parties. The schedule presumes: (1) that the rule will be
jssued effective, without jssuance of a proposed rule (i.e. the provisions
of 10 CFR Part 2, Subpart H do not apply, because a Congressional edict is
being implemented) and (2) that neither an environmental impact statement,
nor a negative declaration is required (i.e. the provisions of 10 CFR Part
51, §51, §51.5(b)(6)-or §51.5(c){2) do-not apply, for the same reason given
above). ‘

Alternatives to this task such as reliance solely on the order to licensees
or codification of the certification criteria are not viable. No contractual
effort is required for this task. An estimate of staff resources for this
task is 4 man-months in SD and 12 man-months for NRC.

Schedule for Task Completion

The proposed schedule for task completion is shown on the enclosed management
network diagram. This task, TP-714-1, is proposed to terminate with the
jssuance of the effective rule in May 1978.

EEDIP LR R e
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Significant milestones for task completion are as follows:

Initial Draft of Rule Circulated for 1st Division Review ... 02/17/78
Revised Draft of Rule Circulated for 2nd Division Review ... 03/10/78
Effective Rule Circulated for Office Concurrence............ 03/31/78
Comnission Review of Effective Rule and Office Concurrence

Comp]etion."................................................ 05/12/78
Effective Rule Published in Federa) Register................ 05/31/78

The staff rationale in proposina this schedule presumes many of the normal
requlatory procedures can be short cut, because this action is congressionally
mandated. Specifically the schedule presumes: (1) that the rule wil] be
issued effective, without issuance of a proposed rule (i.e. the provisions

of 10 CFR Part 2, Subpart H do not apply, because a Conaressional edict is
being implemented) and (2) that neither an environmental impact statement,

nor & negative declaration is required (i.e. the provisions of 10 CFR Part

51, §51.5(b)(6) or §51.5(¢c)(2) do not apply, for the same reason civen above).
The proposed schedule also makes greatly reduced allowances for the time
required for various reviews and concurrences, and assumes the man loading
required for task completion is Jess than that reauired for even simple rules.
This areatly accelerated schedule assumes top priority and rapid processing
by all involved parties, including the Commission and Aareement States.

The Need for Task Completion

The Scheuer Amendment is a Conaressional mandate to which NRC must respond;
an order to licensees is only a Lemporary means of response. Further,
issuance of a rule would dovetail with the certification program of NMSS.

Alternatives

Alternatives to issuance of this rule incldde:

1) Continued reliance on the order to licensees

2) Codification of the certification criteria

3) Banning of air shipment of plutonium

4) Issuance of a rule permitting exemptions consistent with DOT and IAEA
requlations.

The order to licensees is an expedient temporary means of implementing this
legislation, but issuance of a rule is clearly a more appropriate response.
Codification of the certification criteria, in a manner similar to the state-
ment of standards for type B packaging, is possible, but not advisable at this
time because: (1) codification of the criteria would considerably lengthen
the time required for issuance of the rule, (2) only slioht domestic commerce
in plutonium fs expected, because of the Administration decision to reject
the plutonium fue) cycle option, (however, administration nonproliferation

-policy may creatly increase import/export shipmenic), (2) other modes of

transport are ‘available so only a very few shipments will necessarily qo by
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definitively established (until after certification), and (5) a policy on
whether to include the plutonium air transport package criteria in the
requlations has not peen established. Advantages of codifying the certi-
fication criteria include: (1) consistency with the manner in which other

NRC packaging standards are stated and (2) formal utilization of the output
from the certification program which, not only developed an air crash
resistant package, but also determined a set of certification criteria which
define air crash resistance. Bannina shipment of plutonium by air could
cause undue hardship to certain licensees and elerants of the aeneral public.
Furthermore the considerable effort to certify a package meeting the Scheuer
amendment criteria would be wasted, if air shipment were banned. PL 94-79,
as drafted, allows an exemption from restrictions ¢n shipments of plutonium
by air only for plutonium contained in a medical Gevice desianed for indivd~
ual human use. Futhermore correspondence between 12C and members of Conoress
indicates that an opportunity for some additional exemptions to be written
into the law was provided, but refused by NRC. Finally parallel legislation
restricting ERDA from shipping plutonium by air contains additional exemptions

~explicitly stated. Thus issuing a rule, permitting other than the medical

device exemption and an exemption for de minimis ouantities, eppears impossible
without seekinag legislative relief. Issuance of a rule permitting no exemptions
for small quantities of plutonium appears to be a burdensome requlation and

not fully consistent with the intent of Conaress. Ever since the atmospheric
weapons tests, virtually ail terrestrial materials are contaminated with small
quantities of plutonium. Thus most soil, plants, znimals, foods, and humans
contain small gquantities of plutonium; it would be clearly inappropriate to
institute a blanket ban on transport of these materials. At somewhat higher
levels, but still small levels of plutonium content, a ban on air shipment

could compromise the public health and safety. For example, medical, bioloaical,
and environmental samples, that could contain small amounts of plutonium from
routine or accidental releases, need to be transported by air, for example, to
prevent decay of shortlived radionuclides, to prevent deterioration of biological
samples, or -to provide an early determination of the radionuclide content of

the sample. Other shipments of plutonium by air could include devices used

for the calibration of radiation detection equipment, which is required to
protect the public health and safety. Furthermore the legislative history of
the Scheuer Amendment would appear to indicate that no absolute standard of
safety was intended and that the air transport protibition apply only to

“other than exempt quantities of plutonium.” Mr. Scheuer expresses concern

over "deaths of hundreds of thousands of people"; such a disaster would clearly
be impossible from a small exempt shipment. Finally the crash resistant
plutonium package allows the release of small quantities (A, per week) for

the most severe crash environment; a1lowina small cuantity exemptions from

the requirement of shipment in the crash resistant cackaae «is consistent

with this implementation of the Scheuer amendment. Implementation of the
Scheuer amendment with an allowance for small quartity exemptions appears

- to be & recponsible requ]atory_positicn; however,-uwitheut a change-in the
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law that regulatory position cannot be taken. Thus the only viable alter-
native is to issue a rule following very closely the letter of PL 94-79.

Cost Effectiveness

An estimate of staff resources required for the effective rule is 4 man-
months-ih SD and 12 man-months for all NRC. - A-1ull in the demand for Task
Leader involvement in TP 610-2 (Urban Transport Generic Environmental Impact
Statement) is expected during the time period when the primary effort will

be preparation of the 1st Draft Assessment by Sandia; that period is expected
to end late in January or early in February. However, if unanticipated ;
problems do arise.in TP 610-2 and Task Leader, involvement is required, this .

“.:task (TP 714-1) mdy beé deVayed. 'No contractual-resources are required;. No~- . +-- %

direct support is required; however, the considerable research effort to .. ..
develop a certifiable package for air transport of plutonium is closely related
to this rule. Issuance of this rule could have a significant effect on the
licensing process in that: (1) it requires that licensees transport plutonium

by air in a certified packaae, without explicitly stating in the regulations -

what criteria a package must meet to be certified, (2) it may allow either

a monopoly on the design of certifiable packages or lead to a multiplicity
of certification criteria, (3) it establishes a precedent of implementing
Congressionally mandated regulatory actions, without following normal reaqula-
tory procedures established by law. Impact on employment and labor interest
is estimated to be minimal. Cost to licensees is estimated to be about

$3000 additional for each certified package. The current packages used for
plutonium transport cost in the region of $100 to $300 depending on quantity
purchased, while the certifiable container (PAT) has been estimated to cost
$350C in production (cost has been about $8000 per package for the small
quantities required for package development). During the air crash resistant
package development program, emphasis was placed on (1) development of appro-
priate certification criteria and (2) rapid development of a crash resistant
package; consequently the package desian developed may not have been optimized
for low cost, so that other, newer designs may be cheaper.
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LEGAL ANALYSIS: PROPOSED AMENDMENTS TO NRC REGULATIONS
REGARDING AIR TRANSPORT OF PLUTOMIUM™

Issues

1. Does the Scheuer Amendment pemmit air transportation of A quantitiesl/
or less of plutonium in containers meeting NRC or DOT packagina requirements,
.even though the containers may not be crash-proof? ‘

2, Does the Scheuer Amendment permit air transportation of plutonium
samples in larger than A2 quantities to the IAEA in non-crash-proof
~containers? : ,

 Conclusions

1. A reasonable interpretation of the Scheuer Amendment would permit A2
quantities or less of plutonium to be transported by air in containers
meeting NRC or DOT packaging requirements, even though the containers may
not be crash-proof.

2. A reasonable interpretation of the Scheuer Amendment would not permit
air transportation of plutonium samples in larger than A2 quantities to the
IAEA in non-crash-proof containers.

The Scheuer Amendment

The so-called “Scheuer Amendment," part of Public Law 94-79 and appearing as
a footnote to section 201 of the Energy Reorganization Act of 1974, provides
that: ; _ :

The Nuclear Regulatory Commission shall not license any shipments

by air transport of plutonium in any form, whether exports, imports
or domestic shipments: Provided, however, that any plutonium in

any form contained in a medical device designed for individual
human application is not subject to this restriction. This restric-
tion shall be in force until the Nuclear Regulatory Commission has
certified to the Joint Committee on Atomic Energy of the Congress
that a safe container has been developed and tested which will not
rupture under crash and blast-testing equivalent to the crash and
explosion of a high-flying aircraft.

1/ An A, quantity of plutonium is defined in Table VII of the International
Atom?c Energy Agency's "Regulations for the Safe Transport of Radioactive
Materials, IAEA Safety Series No. 6 (1973 Revised Edition)." An A2 quan-
tity of any radioactive isotope is the quantity of that. isotope in“normal
form permitted in a Type A package under IAEA regulations (and proposed

" DOT and NRC regulations). For Pu-238 or Pu-242,'A2 is 3 mCi; for Pu-239
and Pu-240, A2 is 2 mCi; for Pu-241, A2 is 100 mCis



The Legislative History of the Scheuer Amendment

NRC's 1976 authorizing legislation was considered and passed by the Senate
on June 17, 1975. This bill was then considered by the House of Representa-
tives on June 20, 1975. It was during this debate in the House that Repre-
sentative Scheuer's amendment was offered and agreed to by the House. (The
floor debate in the House is attached as Enclosure "A". 121 Cong. Rec. H
5895-96 (daily ed. June 20, 1975)). : .

The Joint Committee on Atomic Energy of Congress requested the Commission's
views on Representatives Scheuer's amendment. Acting Chairman Marcus Rowden
transmitted these views in a June 24, 1975, letter to Mr. George Murphy,
Executive Director of the Joint Committee. (Enclosure "B"). The letter to
the Committee stated, in part:

The NRC is opposed to this amehdment for two basic reasons: ...
(2) the amendment would require an absolute guarantee of safety
which ijs undesirable from both a practical and social standpoint.

%* * ) * * *

With respect to our second ground of objection to the amendment,
we strongly question the certification criterion which this
amendment would establish. As we read the amendment, it is
tantamount to a requirement that the agency vouch for absolute
container safety. Such an "absolute safety"” criterion is not
desirable from either a practical or social standpoint. The
Congress itself has recognized that the peaceful development of
atomic energy carries with it an element of risk. We note, for
example, that section 57 c. (2) of the Atomic Energy Act pro-
hibits licensing of special nuclear ‘material if the licensing
action would constitute an “unreasonable risk to the public
health and safety.”

In response to this letter and the Commission's June 25, 1975, testimony
before the Joint Committee on his amendment, Representative Scheuer asked,
and was given, permission to extend his remarks for publication in the
Congressional Record. 121 Cong. Rec. H 7497-7501 (daily ed. July 25, 1975).
(Enclosure "C".) Representative Scheuer's response to the Commission's
interpretation of his amendment is summarized by the following excerpts
from his extended remarks:

The second Commission argument against my amendment is that it
calls for absolute safety which the Commission feels is "unde-
sirable from both a practical and social standpoint.". There is
not a shred of evidence on the record or elsewhere that anyone in
the House, least of all myself, wished to impose such a standard
on the NRC. Indeed, the word absolute appears nowhere on the
record. All my amendment requires is that the Nuclear Regulatory
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Comission test and develop a container which they can certify as
being safe while using the one restriction in the amendment--that
it will not rupture upon the crash of a high-flying aircraft.

«+« Indeed, legislative drafting counsel, representatives of the
New York State Attorney General's Office, and a Congressional
Research Service legislative attorney assure me that my amendment
legislates flexibility and discretion on the part of the Joint
Committee and the NRC. The testimony before the Joint Committee
clearly illustrates that members of that body also interpret the
amendment in this way. '

* * * * ' *

.+« NO rational scéUtiny of the record can show that absolute
safety was the criterion legislated by the House;....

On July 31, 1975, the Senate reconsidered the bill as amended by the House
and concurred in it.

Analysis

Issue 1

The text of the Scheuer Amendment is not clear and unambiguous. Nowhere in
the statute is there any provision that after NRC has certified the “"crash-
proof" container to Congress, NRC licensees must use it for the air trans-
port of plutonium. A reasonable interpretation of the Scheuer Amendment, in
1ight of the considerations which led to the amendment's passage, would,
however, impose such a restriction. Similarly, though the amendment does
not specify any quantity or activity 1imits below which the air transport of
plutonium would be permitted in containers that are not "crash-proof" but do
meet NRC or DOT packaging requirements, reliance on packaging criteria
developed by NRC under its health and safety authority or those developed by
DOT under its health and safety authority (see 49 CFR Parts 170-179) would
permit transportation in containers meeting NRC or DOT requirements. See,
for example, 10 CFR § 71.5.

The Congress’ position with respect to NRC's certification of the container
is also ambiguous. It is fair to say, in 1ight of Representative Scheuer's
remarks, that his amendment does not require absolute safety for crash-proof
containers used for air transport of plutonium. Thus, container acceptance
standards for qualification criteria were developed under subsections 53b.
and 57c.(2) of the Atomic Energy Act with respect to health and safety
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risks, among other things.g/ These criteria, used in the development of the
crash-proof container and certified by the Commission to Congress as meeting
the requirements of the Scheuer Amendment, allowed for leakage of not more
than an A, quantity of plutonium from the container "under crash and blast-
testing efuivalent to the crash and explosion of a high-flying aircraft.”
More specifically, the first of the three acceptance standards contained in
the qualification criteria provides:

Containment - The containment vessel must not be ruptured in its
post-tested condition and the package must provide a sufficient .
degree of contaimment to restrict accumulated loss of plutonium /
contents to not more than an A2 quantity in a period of one week.=

Although Congress was not ob!igated to approve or take any other affirmative
action after NRC certified to it the existence of a crash-proof container .
for the air transport of plutonium, Congress could have refused (by further
legislative act) to acquiesce in the certification if it believed that the

- qualification criteria (contained in MUREG-0360) were inadequate. The
certification to Congress made on August 4, 1978, has been followed by
subsequent Congressional inaction.

Using Congressional inaction as evidence for or against an interpretation of
a statute does not provide a solid foundation for legal analysis. Nonethe-
less, it does provide support for a reasonable interpretation, and a number
of decisions have held that the acquiesence of the legislature through
inaction following a comtsyporaneous interpretation of the legislation and
its practical application= is that the legislature intends to adopt such an

2/ Subsection 53b. provides that "the Commission shall establish, by rule,
minimum criteria for the issuance of specific or general licenses for
the distribution of special nuclear material depending upon the degree
of importance to the common defense and security or to the health and
safety of the public of (1) the physical characteristics of the special

nuclear material to be distributed; (2) the quantities of special nuclear

material to be distributed; and (3) the intended use of the special
nuclear material to be distributed.” Subsection 57c.(2) does not allow
jssuance of any license under section 53 which "would be inimical to the
common defense and security or would constitute an unreasonable risk to
the health and safety of the public."

3/ NUREG-0360, "Qualification Criteria T6 Certify a Package for Air
Transport of Plutonium," at p.8. '

4/ In this instance, the “contemporaneous interpretation™ and "practical
application" of the legislation is NRC's development of qualification
criteria used for the design and construction of the crash-proof con-
tainer certified by NRC to Congress as meeting the requirements of the
Scheuer Amendment.

’
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interpretation and app]ication.éf Therefore, consistent with the container
acceptance standards in NRC's qualification criteria, a reasonable interpre-
tation of the Scheuer Amendment would permit air transportation of A, quanti-
ties or less of plutonium in containers which are not crash-proof bu% which
meet NRC's or DOT's packaging requirements pursuant to a health and safety
assessment of the risks involved. Thus, the Commission would determine
whether the potential maximum consequences that could result from transpor-
tation of an A, quantity or less of plutonium in a non-crash-proof container
are equal to o? less than the potential maximum consequences that would
result from transportation of a fully loaded crash-proof container.

*Issue 2 -

We ‘are aware that some NRC Ticensees want to transport plutonium samples
(safeguard samples) by air to the IAEA. The samples would be in gram quan-
tities, possibly 100 grams or more. Such gquantities, compared to A, quanti-
ties, would be extraordinarily large. A reasonable interpretation 8f the
Scheuer Amendment andthe health and safety assessments made under the
Atomic Energy Act would not permit such quantities of plutonium to be trans-
proted by air in a package other than a crash-proof container, because such
quantities far exceed the container acceptance standards in the qualification
criteria., .

This interpretation is reinforced by the three exemptions for the agy trans-
port of plutonium contained in ERDA's 1976 authorizing legislag'on,—- two of
which are not contained in NRC's 1976 authorizing legislation. The Senate

Canada Packers, Ltd. v. Atchison, T. & S. F. Ry., 385 U.S. 182 (1966);
Un1ted States v. Shreveport Grain & Elevator Co., 287 U.S. 77 (1932).

6/ Sec%ion 502 (1) through (3) of Public Law'94-187. The three exemptions
include:

4

“(1) Plutonium shipments in any form designed for medical
application;

(2) Plutonium shipments which pursuant to rules promulgated by

the Administrator of the Energy Research and Development Adminis-
tration are determined to be made for purposes of national security,
public health and safety, or emergency maintenance operations; and

(3) Shipments of small amounts of plutonium deemed by the Adminis-
trator of the Energy Research and Development Administration to
require rapid shipment of air in order to preserve the chemical,
physical, or isotopic properties of the transported item or material

7/ Public Law 94-79. The one exemption similar to ERDA's (see exemption 1
in footnote 6) is: "plutonium in any form contained in a medical
device designed for individual human application.”

e o e e s e b =



considered NRC's authorizing legislation, which included the Scheuer Amend-
ment, and ERDA's authorizing legislation on the same day. it could be
reasonably inferred that Congress intended the NRC legislation to be more
restrictive.

Sections 501 and 502 of the ERDA authorizing legislation contained pravisions
similar to the Scheuer Amendment and designed to achieve the same purpose
with respect to ERDA shipments of plutonium. These sections are significant
in interpreting the Scheuer Amendment, since they address the same subject.
In terms of legislative intent, it is usually assumed that whenever the
legislature enacts a provision it has in-mind previous or contemporaneous
legislation (in, thisjcase, NRC's authorizing legislation) relating.to the

" same subject matter.— Thus, it is generally held that, in the absence of
any express repeal or amendment contained in the new legislation, the new
provision was enac§7d in accord with the legislative policy embodied in thfo
prior legislation,= and all the legislation should be construed together.——/

There can be no doubt that Congress was aware of the Scheuer Amendment when
it approved ERDA's authorizing legislation. Section 501 and ?9; were added
to the bill during the Senate Floor debates on July 31, 1975,—~ less than
one week after the extended remarks were inserted into the Congressional
Record by Representative Scheuer. The Senate amendment was cosponsored by
Senators Jackson and Pastore, and the same arguments used by Representative
Scheuer to support his amendment were advanced in support of the Senate
amendment. During the debate, Senator Ribicoff (in support of the amend-
ment) remarked:

The House has already passed a similar amendment banning non-
essential shipments of commercially owned plutonium by the
Nuclear Regulatory Commission on any kind of aifﬁyaft, pending
NRC's certification of a crash-proof container.~—~ .

It 1s reasonable to assume from consideration of the ERDA legislation that
Congress was well aware of both how to grant exemptions and the particular
exemptions it had granted to ERDA, because it gave contemporaneously to ERDA
more leeway than it gave NRC. Therefore, NRC's authority as modified by the
Scheuer Amendment should be considered strictly limited, and it would be
overreaching to go beyond the A, quantity provided for in the NRC's container
acceptance standards in the qua?ification criteria.

MTen v. Grand Central Aircraft Co., 347 U.S. 535 (1954).
1d. |

Sanford v. Commissioner of Internal Revenue, 308 U.S. 39 (1939).

121 Cong. Rec. 25414-15 (daily ed. July 31, 1975).

Bl g

Id. at 26415.




-7

In sum a reasonable interpretation of the Scheuer Amendment would pemmit A2
quantities or less of plutonium to be transported by air in containers
meeting NRC or DOT packaging requirements, even though the containers may
not be crash-proof. However, a reasonable interpretation of the Scheuer
Amendment would not permit air transportation of plutonium safeguard samples
in larger than A2 quantities to the IAEA in non-crash-proof containers.



APPENDIX III

Estimate of Consequences of the Dispersal in an Air Crash of

the Plutonium in a Cardiac Pacemaker



Because of the rigid requirements placed on the sealed plutonium source used
in pacemakers, it is extremely unlikely that these devices would rupture in the
event of the crash and explosion of a high flying aircraft, itself an unlikely
occurrence. The Final Environmental Statement* on plutonium powered cardiac
pacemakers indicates that the plutonium fuel capsules must survive, without
breaching, impact at 50m/sec on an essentially an yielding surface; furthermore
that Final Environmental Statement concludes that loss of plutonium from an
implanted pacemaker involved in a severe air crash is very unlikely. The
following analysis is believed to be very conservative, because no credit is
taken for the substantially stronger encapsulation of p]utbnidm fuel cells
used in pacemakers compared to the packaging proposed to be used for small
quantities of plutonium, for which the analysis below was developed.

The consequences of the release in an air crash of the plutonium contained
in a plutonium-powered cardiac pacemaker is estimated using the information
developed in the Environmental Impact Appraisal. The release and dispersion

assumptions stated on page 15 are used; i.e.,

Percent released = 100%

Percent aerosolized = 50%

- Percent respirable = 50%
Percent inhaled by

human population = 1%

*Final Generic Environmental Statement on the Routine Use of Plutonium-Powered
Cardiac Pacemakers, U.S. Nuclear Regulatory Commission, July 1976, NUREG-0060.



The value obtained for Jatent cancer fatalities per curie inhaled for Pu-238
(the isotope commonly used in pacemakers), as stated in Table A-2 of the Environ-
mental Impact Appraisal, is 1.2 x 10% LCF's/Ci inhaled. The consequences are
calculated as follows:

Consequences = 4 Ci (typical Pu contents of a pacemaker) x 1.0 (fraction
released) x 0.5 (fraction aerosolized) x 0.5 (fraction respirable) x 0.01 (frac-

tion inhaled by humans) x 1.2 x 10% LFC's/Ci inhaled = 121 LFC's.



APPENDIX IV

Transportation of Radioactive Material by Passenger Aircraft
September 17, 1979

A Joint Committee on Atomic Energy Print
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'\ MEMORANDUM OF THE CHAIRMAN AND
: ~ VICE CHAIRMAN

On May 170 we announced the selection of a apecial panel to
study the transpoidtion of nuelear mnterinls from the standpoint of

health and safety and the safegunrding of nuclenr materinls from
the standpoint of los

which covers the tiansportation of rudioactive muierind by pussenger
alveraft has heéen com

3 and diversion, ‘The fiest portion of this study -

is hereby published,

This effort was initinted to determine the adequacy of curvent vegu-
latory provisions md practices to protect health wnd safoty and to
prevent diversion, ‘Uhe greatly increasing use of radionctive isatopes
in medicing and industry makes sueh a veview a watter of enrrent
importance. The increasing use of nuelear fuel for electrie power gen-
eration will in a few years result in n significant increase in the flow
of enviched uraninm and plutoninm in the eommeree of onr Nation

- which will vequire specinl effarts to assure protection against diver-  *
sion and losses, Both the increasing use of such materinls and the

inereised prevalence of tervovist netivities which may become divected
at the acquisition of enrviched uranivm and plntonium make it specinlly

important that the proper safeguarding of such materinl be given
attention, .

The Joint Committee was most pleased to obtain the services of the

Mr, Jolm ‘1. Conway (Chairman of the Panel) Txeeutive Assiste
ant to the Clinivman of the Board of Consolidated Edison

S Company. Formerly Specinl Agent of the FIBL and Exeentive
-

Director of the Joint Committee on Atomic Energy. Mr. Con-
way is a lnwyer and engineer,

Mvr. Curmine S. Bellino, formerly Administrative Assistant toJJ,
Edgar Hoover and in charge of the FBI's Aeconnting Unit, Mr,
Bellino is a certified public accountant. e has performed a
sploc&i‘nl survey of the safegnarding of nuclear materials for the
ALC.

Dr. K. Z. Morgan, Professor. Nuclenr Engineering Department,
Georgin Institnte of Technology. formerly Divector of Oak
Ridye National Laboratory, Iealth Physics Division (1043-72)
and Cosmie Ray 1Physicist, '

Mr, John G, Palfrey, Prdfessor of Law at Columbin, formervly
Dean, Columbia College, Atomie Energy Commissioner, Fellow
Kennedy Institute of Polities at Havvard, and Chairman of the -
ALC's Advisory Cammiittee on Nuclear Materials Safegunrds,

Dr. Theodore 13. Taylor, Chairman of International Research
and Technology Corporation. Formerly consultant to Interna-
tional Atomic Energy Agency on internationn] safeguards of
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dear materinls, Deputy Director, I)Lf(.nso‘l\.t.oupg Suppor
‘.|\‘,::e:\:‘y, nnd stnﬂ"mon‘nlm"of the l.os Alamos Scientific Lahora- .
tory. ' ) . i .
Mr, Willinm Wegner, Deputy Director of Naval Renctors Divi-
sion of ABC with specinl responsibilities in regurd to nuclear
materials,

]{v\mrts on other nrens of the study will be published as they we

completed. The Joint Committee thanks the panel for its dedicnted
elforts to date and looks forward to the receipt o Qheir findings md
vecommendations in the remaining areas of their study.

"I'he publication of this report at this time does not signify tho Joint .
Committee’s endorsement of the panel’s findings and recommenda-

tions. The Joint Committee has not had an opportunity to study the

report nor explore the areas and findings, Although the conmutteo:
plans to review the panel’s report in detail and explore the various

factars involved in Joint Committee henrings, it did not. wish to delay

waking available the panel’s findings. Accordingly, the report is being

. : INES. - e anel’s Tnde
wiblished in advance of such n review to assure that the panel’s inde-

l:cn‘d:nt. study be made available without delay to all interested Mem- .
ers of Congress, Governmont, industry, and the publie.

MzuviN Price, Chairman. - B -
. Joux O. _PAS'I’ORB, Vioe Ohairman. - -
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LETTER OF TRANSMITTAL

Serresmer 17, 1974,
Representative Mewvix Prick, Chairman,

Senntor Joun O, Rasronk, Viee Chairman, .

Joint Clommittee on Atomic Energy,
U.S. Congress, Washington, 1).C.

Deanr M, Coamsas and M, Vice Cuamyman: Treansmitted here-

with is Report Number Ono from the Specinl Panel to Study the
Trunsportation of Nuelenre Materinls pertnining to Z'ransportation of
Radiouctive Matevial Ry Passenger Airveraft,

In your letter of May 30, 1974 to me, you advised that the Joint

“Committee was particnlarly anxions to know if nny ehangres are needed

nt the present thme and that yon wished the panel to concentrate its .

efforts on determining what, if anything, is noiv being done incor-
rectly. You pointed out, that to be of greatest value, the results of our
deliberations shonid be made nvailuble at an eavly dute so that legris-
lntivo action, if neeessary, could be taken this congressionnl session.

As the punel delved into the eurrent regulations and practices pers
taining to the trausportntion of radionctive materials, it recognized
that many problems are particnlar to the speeitic mode of transporta-
tion nsed and type of materinl being shipped. The use of passenger
aircrnft for transporting vadioactive material appeared to be of par-
ticular importance at this time sinee it had become the subject of
great concern to many, including aivearvier personnel, amd strong
efforts were being made by some concerned individuals to totally ban
such shipments. As discussed with the conmittee, it wins agreed that
tho panel should initinlly concentrate its eflorts in reviewing the uso
of passenger aireraft for transporting vadioactive material,

The enclosed report, while it does touch upon some other arens of

.concern, primarily pertains to the transportation of radioactive ma-

terial by passenger aircraft. Further reports by the panel will discuss
other areas of transpoiting radionctive material and will be submitted
to you as completed, : '
Respectfully yours,
: ) Joux T. CoNwar,
. _Chairman, Special Panel to Study .
the T'ransporiation of Nuclear Materials,
W

.
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“Appendix A, List of lndividuals with whom punel ling conferred
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tloval Workers. oo

Table 1,

iphsdad LA L T T
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- shipments, In other words, assuming
regulations—which in actual practice the panel found one eonld not -

L INTRODUCTION®* "

In 1073, an estimated 800000 shipments of radionctiva materinl
wern made in the United States, of which two-thivds—600,000—wore
made on passenger aiveva ft, ‘Total shipments of radionetive materinls
are projected to veueh 1 million for the year 1954 and to continue to in-
evease surnificantly ench year for the foreseenbla future with passcnger
nirerafe the predominant enrrier,

Although some of the mdioactive materinl in transit is velated to
industrial or vesenveh uses, the majority—more thun 93 percent—of
these shipped by nir, wre usedd in the medienl profession, These medienl
isotopes mostly have short half-lives und to be effective must he trans.
ported velatively fast from pharmacenticnl supplicrs (o hospitals and
other loeations for use by medieal doctors, Beeause of theiv s‘lort half-
lives, they must be vegulnrly veplenished, usnally on a weekly busis,

The inereasing use of radioisotopes—particularly by the medieal
profession—and the eorresponding increase in the use of passenger
niveraft for their transportution has cnused some concorn for the
health and safoty of the passengers and erew of the careier niveraft
ng well as for the airline personnel who handle the cnrgo in transit,
A number of known incidents—althongh very few in refation to total
shipments—have occurved in which the transported radionetive mate-
rinl has breeched its container or has heen improperly shivlded by the
shipper, These acenrrences, some of which were nof discovered until
after veceipt Ly the consignee, justifinbly vaise questions us to the nde-
quacy of existing Government. standavds and enforcement of regula.
tions for packnging and monitoring radionctive matevinl in transit.

But. beyond the concern over the potential hazard to the public and

“airvline personnel from nccidental velense of radionctive material, in-

frequent as it may be, theve is concern ns to the radintion ¢ffects of
this increasing amount of rndionctive materinl being earried on pns-,
genger aivernft under normal conditions. i.o., where existing regula.
tions have not. been violated. "Fhis rnises the question whether or not
standards set by the Depurtment of Transportation (DOT) and the
Atomic Energy Commission (ABC) to regulate radioactive material
in transit are sufliciently conservative in light of the growing number
of such shipments und the inereasing probability passengers and air-
line personnel will be exposed to low levels of mdiation from these
full complinnce with present

nssime—are present regulations adequate to protect the public and
transporiation workers from radiation externnl to the package?

In assessing the problems associnted with transporting vadioactive
material by passenger aireraft, the panel thonght it best to obtain first
hand information from persons and organizations enga ged in the proc-
ess and to witness the vavious separate activities that make up the
entire process. Accordingly, the panel visited four different manufne-

CROr D rlof tlnsirare of pasaf e b .- e
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turing facilities where radiophnrmncontionl products ave manufac.
tured and observed the methade hy whieh those wadinmaetion pantantite
were packaged for shipment, ineluding the monitoring to assure the
Packages meet. Federnl standamds,

We visited eargo handling aveas at the airport to talk with cargo
handling personnel and ohserve the packages being loaded aboard
planes, We talked with vepresentatives from ¢ e Depavtment of Trans.
portution, ineluding the Federal Aviation Authority and the Oflice
of Thazardous Matervint and with vepresentatives of the ARC from
hoih ihe Begaiatory and General Managers area, Also, we et with
representatives of the MAirline Pilots Association, and others whe
have heen critical of the present sitnation as well s representatives
from industry and the medienl profession who use radioisotopes and
who wonld be seviously hamnered if the transportation of thess prad

nets were severely enrfailed.’ In addition, we met with vépresentatives -

of the Environmental Protection .\ weney (ISPA) who are concerned
with the general problems of population exposure to ionizing radin-
tion, s

One person, a hiophysicist, was of the opinion that the shinment of
all radioactive wmaterial, including medieal radioisotopes, should he
prohibited from aivline passenger vehicles, unless the medieal profes-
sion demonstrated proof to his satisfaction that radioisutopes were as
essential as their ineveasing utilization would snggest. Anofher person
interviewed, a hiologist, sugested that the solution to the problem
should he left to the public: that no technical or seientifie body of
experts has the right to determine what levels of mammnde radintion

Jisacceeptable to the publie, AN others with whom we conferred, recogs.

nized the necessity to use schednled passenger aiveraft. at least for
some short-lived radioisotopes, otherwise we wonld deprive some arens
of the comntry of an effective dingnostic and thevapentic medieal tonl
and the need to adopt enforcenble rules and regulations, As might he

expected, there were divergent viewpoints as to what, if any addi- -

tional restrictions or limitations shonld he placed on the types and
amounts of radionetive material permitted on passenster aivera ft, Tn a

few instances. knowledaeable persons were of the opinion no changes

were necessary to present AEC and DOT regulations,

By and large, the consensns was that a more conservative approach
shouid be adopted for the future and that grenter vestrictions than
heretofore mandated by DOT and ALEC were needed. These changes

“are considered necessary due to the increasing number of shipments

and the monnting evidence that population exposure shonld be kept

as low as practicable heeanse of the increasing risks of genetie and ¢

somatie damage that relate to the aceumulated exposure,

Tt should be noted that while the panel was in the process of con-
sidering this matter, and fornalizing its vecommendations, the AREQ
on July 30, 1974, formally submitted to the FAA recoimmendations

for revising present regulations governing the transportation of radio- . -

active material in passenger aiveraft which are more restrietive than'
existing reaulations. ‘The panel has reviewed and considered those ree-
ommendations in arriving at tlie recommendations contnined in,this
report. . : o

PRee Appendix A for @ Ust of personis and organtzations with whom the panel”biem-'
bers conferred, ) o ) ) '.-I.. -

- caoperation with imd after review by, the A 1("

. a packnge in rontine commieree to 200 millivem per houp at the'suefaca | °
- of the package and 10 millirem per hour 3 feet from the surface of

3

tevinl that. by DOT peanbiitions nre elussified ns lmzur«lun's.' the ship-
ments of whiel sre specifienlly preseribed, the panel limited its review
only to yadionetive materinl nnd thus did not consider ir within its-
purview to mnke recommendations coneerning the other hinzanlons
malerinl,

However. since many of the individunls conferred with are familing.
with the transportation of wll (ypes of hazavdons materinl suneh ns
fawiables, wnsinbie chemieals, neids, and explosives, the panel did
obtain some perspective s to the relative dangers hetween rulionetive
material nnd various other types of hazamlous materinls, :

Without doubt., the potential dunger to passengers and nivline peye — —
sonnel from many other hazardous materials beinge earried on prsson.
gev aivernlt today is B seventer than from radionetjve waterinl ship. |}
mentscand this shoald Te Gorne o i when rendinge this wwport and - °
considering the recommendations contained herein,

Notwithstanding the apparent newd fog improvement in the reanla-
tion und control of other hnzardons naterinl—possibly o groater need
than for radionctive matevinl—the paned believes that the established
national policy of exposing individuals to manmade yadintion to a
level as “low as peactieable™ shonld be adopted for encl phase of the
nuelear industey ineluding the trunsportation field, ‘The panel’s ree-
ommendations as set. forth in this veport have heen made in conso-
nanca with that policy which the panel believes to e the proper policy
incthat it is in the hest interest n} all concerned—the users nnd direct
. beneficinries of nuelear materinl ns well as the public at Inrge,

a'\""n"‘_'ll l'“(“ﬂ:""i\'ﬂ lllﬂ_'l‘l';ll' HM nnl\- nnn g\-f nimarne !c'n,:-,: 3! e

IL. DEVELOPMENT OF l‘l!l'l.ﬂ;l-l.\'" REGULATIONS

The transportation of radioactive nmterial by conmon earvier, in- ..
clnding passenger niveraft, is vegulated Ly DOT, Detailed vegnlniions
aro issued by DOT as to puekaging, labeling, and loading as well ng -~
to the muximum permissible level of pdintion emitted external to the
packnge, These regulations have been developed for the most part in .

Present vegulations limit the maximum external radiation levels of

packnges. The level of randiation in millivem per hour at 3 feet from the
surface of the package is enlled the puekngoe transport index (T1) apl
by current. vegulation may not exceed 10, By regeutation a common enr--
rier suel as airern £t track, or mil ear is not permitted to enrey any
singele package with a ‘T'T greater than 10 nor any number of packages
whasa total T will exceed 50, Minimnm distances nre suppnsed to be
maintained between packages and airline passenger compartinients to
minimizo radintion exposure to personnel nid nsSCNgers,

The present DOT vegulntions governing the shipment of radinac-
tive matevials by aiveraft oviginated in shipping regulations adopted
on Angust 24, 1047, by the Interstate Commerce Commission based
upon the technical specifientions formulated by n seven-mun National
Research Council Committeo of experts, At the tinwe, the only official
exposure limits to personnel were the Murch 17, 1934 occupational

i * '
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levels of 100 millivem per dny or 500 millivem per week wlm:h had heen
reconmenided by the Advisory Committee on X-Ray ml)(l Radinm, the
predecessor to the Nationnd Council on Radintion I ratection ‘nnd
Measurement (NCRTD), Sinea then, the NCRRD, the ln!o:‘uuhmml Com- .
mission on Radiologieal Preatection (ICRP), the AKC, and the IPed-
eral Radiation Conneil (FRC) have lowered these levels by a factor
of i far oceupational workers, and by a fuctor of 50 for individual
membersof the publie, . _
Aithatime tllm regulations were first being formulated in 1947, pas.
senger airline transportation was not as common as it is today and the-
principal concern was not. radiation exposure to passengers and erew
but prevention of exposure to undeveloped photographic filin to more
than 14 millivem per hour at a distance of 30 feet. in aivgraft such as
‘the DC-3 or Lockheed Lodestar, L ‘
Sinee the National Research Couneil first mnde its rm-nnu'm'lyhg-.
tions using the (934 Advisory Committee on Xeray and l\.u.dn.u'n
gnide, the FRC and the AEC in addition to setting MOTE CONSeY \nhui
exposire levels for ocenpational workers and the publie, have adopted
the “as Jow as practienble” prineiple to conform with the Imsul! con-
cept that even the slightest amount of radintion exposure cun he ex-
pected to do damage and henee a human heing shonld not. be expasec
to any uwniecessary muliation, The vecent Report of the ;\«l\"ls():-y Com-
mittee on the Rinl'u;_ri(-ul Efleets of Tonizing Radintions (l{_!u!.l\) of the
National Reseaveh Couneil and the National Academy of Sciences nlso
subseribes to and strongly supports the concept of keeping exposures
as low as practicable. Athough the A EC has proposed a guide of 8§
millirem per year as being as low as practicable for limiting radintion
to the general publie for ellluentiyfrom present civilinn nuelenr power
plants. no such guide hasTieen Tornulated for common carrier ship-
ments of radionctive materinl. ~

IT1. BASIS OF PANEL'S RE(‘OMMEN])A'l‘ION

Tt was obvions to the panel that with inereasing numbers of imdio-
active matervial shipments, 200 millivem per hour at the package sur-

face is tao high and should be set at a lower limit. to woteet the cargo,

Landlers who load and unlond the shipments. Simi m'lftho. panel con-
clml'ml that 10 TI—10 millivem per hour af 8 feet—is not as low as

practicable and should be lowered for the better protection of pns-
sengers and crew., It was equally obvious that what may be ns low as
practicable for civilian nuclear power plants—the & millirem per
year—is not practicahle for shipping radioactive materinl and the

same guide limit may not be appropriate in the transportation ;
. |

industry, ) . f ‘
In attempling to formulate its recommendntion, thel panel was
miided primarily by two key sdeneral nrinciples contained in the
November 1972 veport of the Advisory Committee on (he Biological

Effects of Tonizing Radintions (BIIR report) : o
() No exposure to ionizing radiation shonld be permitted with-

out expectation of n commensurate benefit. .

() The public must ba protected from radiation hut not. to the
extent that the degree of protection provided results in the sub-
stitution of n warse hazard for the radintion avoided. Addition-

b

* ally, there should not. he attempted the veduction of small risks

even further at the cost of Invgre sums of money that spent other-
wise, 'would clearly produce preater benefit, :
It wns noted that in recent publie heavings before a subeommitte
of the Sennte Conmiereo Committee, recommendations were mado to
han the shipment. of all mdionctive nnterinl by pussenger nireraft

Cineluding short-lived radiopharmaceutienls,

One witness at those henvings, a hiophysicist, voiced the heliof that
15 pereent. of all medieal isotope nsed wns unnecessary. In contrast
owever, medienl doctors, hospital physicists and ot her representatives
of nuclenr medicine, point to (he growing use of radioisotopes in the

Cearly dingnosis of serious diseases with resulting savings of lives,

Aecording to the Society of Nuclear Medicine, approximately ono
patient out of every three ndmitted to hospitals today is divectly hene-
fitting from the use of medicenl isotopes, particularly the short-lived
technetivm-9%m which has a half-life of 6 howrs and whieh is a deeny
product of molybdenum-99. ‘I'so Intter hus n half-life of 2.8 days.

Hospitals that ave not in the immedinte aven of a radiophanrmacentienl

supplier nmst generate their own technetinm-99m from molybdenum-
99 gencrators,

Accarding to the AISC, o mnjority of all vadionctive material trans-
ported by passenger aiveraft is the radiopharmaceutical molybdennm-
89 nnd the only practical way today of transporting this radinisotope
to many arcus of the conntry is by seheduled passenger aiveraft, .\
somewhat similae situntion pertaing to such radionuclides as [-123
(13.2 he) and 1-131 (8 days), components of nuclear medicines used
for both therapentic and diagnostic purposes,

To hur_the shipment of al] radioactive material by passenger ni-
craft would in eflect deprive significant geagraphic arens of the United
States of the use of these important nuclear medicines. In some cases
it would forco the medical profession to substitute longer-lived iso-
topes, as for example Todine 131 for lodine 123 resulting in signifi-
eantly higher radiation exposures to the patient, Obviously there are

significant. henefits heing derived from shipping short-lived isotopes - -

by Jassenger aiveraft pavticularly for those ouc-in-three hospital
patients being seevieed, ‘The question is to what extent ave these henes

Mits commensirate with the undesimble effects of airline personnel

and passengers being exposed to adiditional radintion from these
shipments?

It shonld be noted that levels of rndintion external to the individual
Packuges of endionetive material in (ransit enn bo lowered as additional

- shielding is placed between the radintion sourvee and the passenger

and airline employees, Additional shielding could be used to lower
and even climinate, for all practical Purposes. any measurable radin-
tion external to the radionetive material packnge, However, the added
shielding inereases the weight and canses logristie problems nssociated
with maeving heavy packagess and resulty in cost inereases for the

- product which in the final nnnlysis, in the case of nuclear medicines, -

will be borne by the patient. Tt becomes g matter of judement. then
at what point these added costs associnted with the ndditional shields—_

- ing araexcessive and not commensurats with the benelitsto be derivec
+. As the BETR report points ont ™, ., thero shou] no attempted
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money thﬂt- shent otherwise \l‘ﬂll‘l! lf‘]_o!q !'!'l" :9!’91!!!5'9 ;:5‘!‘-':!?3‘ !::n:::;_!st.”

The main incrense in cost. however would ocer from the need for
the pharmacentieal supplier to make major changes in its production
Jine to aceammodate the heavier and larger shipping easks, ‘That need
along with the necessity (o design and manulzcetare the new casks
wonkl entail increased costs and leadtime. The panel learned from its
visits wnd dizenssions with the nuclear pharmncentien industry, that
heeause the industey is vapidly developing nud quick changing, pro-
diietion viiipineni is being deprecinied in short periods of 210 5 years,
Joven without new more stringent regnlations, technieal improvements
and competition is eansing the suppliers to limit. the useful life of
much of their production equipment (o less than 5 yenrs. .

A vecent study by De. Gordon Brownell, Professor, Departinent of
Nuclear Fngineering, MUIUT. ealenlates the varying dollue cost inereases
as=ociuted with lowering the permissible rudiation emuanting from
packages of vadioactive matevial by means of adding incrensing
amounts of shielding.® The Brownell veport coneluded that one could,
by adding lead shielding, lower the T'I (Millirems per honr at. 3 feet)

the veduction of s isks even fuither at the cost of inrge sums of
homu:

fram the present-maximum of 10 down to 1 but. in the ense of the large -

500 millicurie moiybdenum-99 generators ® this would nearly doubla
the cost of shipping. However, shipping costs represent a very small
portion of the total cost of this product to the patients—approximately
100 patients or more are treated from one 500 millienrie enerator,
A doubling of the shipping cost would represent. npprhxnn!ntely 25
cents to i0 cents per patient whose bill is usually about $100 per

| treatment,
1V. DISCUSSION OF FINDINGS AND RECOMMENDATIONS

A, Proussinee Rantamion Leven 1o Awmning PasseNorxs AND Crew
Dur to SmeaeNt 0F Ravoacrive Marenian 1y Canco Sraces
Olservation: - o

The present standawds permit passengers of U.S. commercial air
ceraft to receive a maximum rdiation dose rate of 10 millivem per
hour at the passenger compnrtment flooy leyel, This standard was
arrived at over twenty yenrs ngo on the hasis that it would be unlikely
for any one individunl of the overall LS. population to make more
than one or two flights per year. On this basis the 10 millivem per
honr wus established more on its possible effect an photographic film
which might e on the aivernft than its possible eflect on people,

The panel considers that the 10 millivem per hour allowable rate is

too high and should be veduneed. In establis ving the new rate it must

be assumed that a lnrge and inereasing segment of the opulation will - -

be wsing commercial aiveraft for public transportation and that a
substantial number of them will be making nuinerous flights per year,

? Tuoaet an the Coxt of Shipping Radiopharmacentionls of virying the Package Bxternal
Ractatben Levels—-\ repoart to the U8, Atombe Energy Commizsion by Gardon 1, Brownell,
Phoan, Ueofesror, Dopt, of Nuclear Engineering, MVC, and Director, I'hyales Renearch
ratory, Massnehusettn Genereal Hospital, with the Awkistance of John A. Correlia,
In N.,u--:«urch Fellow, I'ysles Rexearch Laboratory, Maswachusetts General Houpital—

uly R, In74.

*The 500 mlilicurie generntor today Is the largest ulzed unit being produced and shipped
by radivpharninaceutical producers,
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(.'(_)llsidt‘.l‘ll' ion must nlso he frivon to airline ctawawds and stosnndanaos
who are and will continue spending many hors per year in the pas.
senger compartment of commercinl niveraft, ‘Tests have shown that
pilots and erew members nomlly stationed in the flight control
forward area ave inuch Joss a ffeeted by radionctive materinl stowed in
the bagauge compurtments and thus would he amply covered by any
accaptable dose ale established for the passenger compartment,

. l;!u:‘vp:m‘ol rmu:ml«;rml nt length the determinntion of the proper
Spedsiisi ause vade {or passengers and Hight crews, On ane hand the
punel agreed that 10 millivem per howr was too high a lavel to be
acceptable, However, on the other hand, it was recognized that estaly-
lishing a level of 0.1 millivem per hour wonkl effectively preclude the
slnp!n'cnt. of radioactive materinl hy passenger -niveenft, The sanel
coisiders, for reasons discussed elsewhere in this report, that there is
an overall henefit and vequirement that radionetive materinl pnetien-
Inrly for medieal purposes be .permitted to be shipped by passenger
aireraft and that there is no rensonable alternative method of shipping.
Recommendation :

With Jegnrd to the permissible level of radintion the question of
\\'Img. 18 “as low s practieable” was reviewed taking into necount the
considerntions weviously discussed. Based on this review | he panel
considers that the applicable regulations should be revised to limit the
radintion exposure to nivern fit. passengers nnd crew to 1 millirom pe

Jour at the floog Jevel, This limit wns selected on the Tollowing hasis
<o TUIs v conformance with the coneept of “as Jow ns prnvt?cui:io "
TRt iy assumed that the maximum nmount of time n passenger op erew
lm-.u!b(-r 18 subject to such vadintion would be for 20 hours per week
for 50 weeks n'year, then that person would receive one yem )y :
on the lower extremities, 1£ translated to the nmore cl-ltl(-:ulm;ll ‘m'-':\\::;
of the body this desage would be in the order of 500 millironﬁmr

CYear—a figure generally necepted as being bhelow fhat whith TiTanE
. —vg et g iy P

cause a_detectuble effect oi tlie Tiinait body, I35 also recognized that-
not all passenger aireraft flights caury radionctive materinl and even

in those that do, very few of the nEsenger seats aro directly above

y the nrea where radionctive aterinl s stowed,

2. One millivem per houg js in conformance wi
) ho ance with the curres
If(-:.lcml ll.(-,'.fulutmn:s ('Title 10, Part 20, Atomie Ener ry) (lg(g'? J‘!'ﬁ(?)f
which dohm‘.‘s- permissible levels of Jadiation in unrestricted nreas ns:
(n) Radiition levels which, if an individual were continuously
present an the area, conld rvesult in hi Y

of two millivems in any one hour, or

]néz)urhi‘:d;‘lmn“ Ie\'els' which, if an individual wero conlinuonsly
esent i the area, a dose in excess of 100 milli i  soven
Lodonsecutive days, . e sty seven
This regilation urther defines n “Radiation Area™ ag any nren, ne-
ct:lsmlb‘lo to personnel, in which there exists radintion, oviginating in
whole or I part within licenseq materinl, at such levels that n m:jor

portion of the body conld receive in any one h 0so i
13 . 3 o‘ 5

b millirems, or in any 5 consecutive days a d:J:ou i(!il exlcﬁ&sxc;ﬁgé

millirems. ‘ ; ’ °

'
t

8 receiving a dose in excess ~
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3. It is considered feasible and reasonable to apply this more restric-
tive level insofur as the shipment of radioactive isotopes ave concerned,
The panel investigated the_effect of redueing the ‘Transport Tndex

necessary to achieve this level and even thoughiinerveased shielding
“Wwoulll be Fapuirat which hi firn canses a weight. increase and ulti-
mately results in higher shipping costs, it is coneluded that it can bo
done with a relatively sinnll increase in cost to the ultimate consumer,

B. Recomyexnen Montricarion 18y ReGunayrioNs ror i SiniepMeNT
or Ramoacnive Mareman oy Passexcen-Cannyvine Amoerarr ‘1o Re-
purcr Exvosenres 1o Mezmpers oF tni Punric ann 7o QccuratioNan

Wonkens .

Obsercation: ,

As previously indieated, the levels of vadintion dxposure permitted
by present vegulations for the shipment of radioactive materials hy
passenger carvying aiveraft are based on very early radiation protec-
tion standards that have long since heen outdated, They are insufli-

ciently conservative in terms of present radintion protection standards,

Furthermore, n vast amount. of reseaveh data has acemmnulated over
the past three deeades which strongly suggests that, contrary to early
concepts, there is no safe threshold vadiation dose below which there
is no consequential radiation damage: that the visk of radiation dam-
age such as eancer indunetion or genetic malformations ineveases more
or less linearly with the acenmulated population doge, Today there
are fay more members of the puldie exposed to radiation from the
shipment of radioactive materinl than when the present shipping
regulations were established. ‘This has come ahont hecause there has
been an inerease by orders of magnitude both in the number of pack-
ages of radioactive material shipped hy passengrer aiveraft and in the
number of persons traveling hy passenger aircraft. ‘
The present. practices in the shipment of radioactive materials by
passenger carrying aiveraft permit passengers to receive a maximum
exposure of about. 10 millivem per howr, This is accomplished pri-
marily by limiting the transport index of any package to no more than
- 10 ('TT=10). by an upper limit of transport indices on any one pas-

senger aiveraft of no move thah 50 (total 'TT=150) and by requiring -

that there be spacing of the packages in the bagirage compnrtiment in
aecovdanee with minimum separation distances listed in a table pub-
lished in the shipping regulations, As wonld be expeeted. however, this

method of control has been less than satisfactory hecanse in the rush

of loading packages on aiveraft, too often little attention is given to
the spacing and geparation distances of packages of radioactive mate-

rials in the cargo holds. The punel believes that there is need both to .

reduce this dose rate of 10 millivem per honr to an aivline passenger
or member of the evew and T siniphity (he vequived loading procedure

by which this can be acromplished (i.e., eliminate the use of the table

for spaciigéof the packagres). -

The present regulations tend to limit eccupational exposire to air-

line employces who load and unload the packages of radionctive mate-
rinls on aireraft by setting an upper limit of 200 millivem per hour at
the surface of the package. The panel believes thero is need to reduce

.0

ecupational exposnre veceived by the eargo handling personnel who
Tond wind wmload these mdionnelides. This can be accomplished hy
reducing the maximum permitted surface dose on o paekage of radio-
ncfive material, The exposure rate Tor stewards nm{ stewnrdoesses, on
the avernge, is abont the same as that received by some- of the pas- |
sengers, ‘The pilots and the other flight cvew in the pilot's quarters are
sufliciently distant. from the haggnge compartments so that the eargo
contributes essentinlly no radintion to these personnel,

Recommendations : .

L. In ovder to reduce the maximum rate of radintion exposure re-
ceived by passengrers and crew of passensrer earryi o aiveraft to ap-
proximately 1 millivem per hour the panel recommends the following:

a. ‘The transport index (T1) limit of a package he reduced

i franlutol. .

: b, 'The transport indices permitted on a passenger carvying
niveraft be vedieed from 50, The panel considers a limit of ap-
proximately 10 Te set, Tiowever it recommends that the DOT and
ALC determine such level in order to meet tlie 1 millirem per
hour limit to passengers,

e. The rdioactive packnges.of Category 11T * should be placed
on the (loor of a baguage compartment of the aireraft (i.e.. they
should not be stacked), : :

2. Inorder to reduce the ocenpational radintion exposure received

by nirline employees who handle the packages of rdioactive materials |

the panel recommends that the present maximum dose rate limits of

200 millirem per hour at the surface of pucknges of Category 111 he

reduced by 5% to 50%. The panel believes n maximum level hotween

a limit 50 and 100 millivem per houy should he estaliTished, and recom-

-, mends that the DOT and ALC determine the lowest praeticable limit h
+ ~within those limits, . ‘

TABLE L.—RADIOACTIVE MATERIAL CATEGORIES—DOSE RATE LIMITS .

{ln MR/MN1)
'“M' :: p‘oln'l.on Alll'l mu; m:mal
essible suiface sutlace of pachage
Category Label of package (lransport lﬁdl:)
] Radioaclive—~Whits 1........ cbemeccccns 0.5 [} .
" Radioactive—Yeliow §l....._ ... o 0. wesesercnsarsees 10.0 0.5
1] Radonacuvyo—h}low WY rnaaaeeee evesasrolonsracenne ves 200.0 10.0

S Requltes vehicle placarding. (This fabel mandatory i j
NSNS eenicle Blacarting. (Thih yabel mandatory for sny fssile class 11 (173.3894) o1 large quantity gackage

C. Repucina Tnr Risks or Rantavrion EXrosune AND oF
h]
EnvinonmuNran CoNTAMINATION

Obsercations :

Under present DOT and AEC reguintions idionctive material may -

be transported by common carrier, including passenger niveraft, if -
the shipments conform to specific limitations as to type, and quantity
of material, and to specifieally designed packages.

.

*Bee Table 1, ' .
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The types of paekaging nre specified in the DOT and ARC regnin.
tions according to the types and aunntitics of radionetiva matapinle
Letngg shipped and the degree of containment. the mckaging is deo.
signed to provide under nornm) and accident conditions i transport,

Radioactive materials aro divided into two hroad elasses (1) “Spe-
cinl Form” which is a mnssive, solid materialy or material confined in a
high integrity eapsule of inert matervial, and (2) “Normal form”
which applies to all radionctive materinls which are not “specinl
forn” Noruwml form radionctive materinls ave classified into seven
sranps of radionuclides hased primar iy on vadioioxicity of the radio-
nuelides. Package limits for the seven transport gronups and “special
form™ave shown in Table 2, '

Small quantities of radionctive materials, certain concentrations
small quantities of radionctive materials in manufactured goods, and
Jow specific activity materials are exempt from specification packag-
ing, marking and labeling. _ S

' TABLE 2,—~TRANSPORTATION OF RADIOACTIVE MATERIALS—QUANTITY LIMITS AS RELATED TO PACKAGE

REQUIREMENTS

. - Exempt Type A Type B

qumm; package ptehage

Transport group: Examples {curles, (curies) (curies)
LPumCir L et ) 10~ 10~ 0

U2 SIM, POMY | ([ aaarniiceineerersserererreemrnre e 104 Sxigs 20

R Y 10 . 3, 200

IV CW CaB. ot rrricreereecsosssonoonen 10-3 .. 20 N 200

Vi Noblegases................ . 104 20 , 000

Yi: Nolle gases, URCOMPIESSBN. . oooeeeeernreencoroanocnene . 10 - 1,000 . $0, C00

ViI: Tutivin—as 3 gas of in luminous paint. . . 5 1,000 50.000

Spec. torm: Cow for raciography, Pu-Be......... csracovecccnse 10~ 20 , 000

A targe quantity is delined as any quantity in excess of 2 type B quantity,

Type A quantities of radionctive materinls must be shipped in pack- .

ages. identilied as Type A packnging, designed to prevent loss or is-
persal of the radionctive contents and retain shielding elliciency and
effectivencss of other safety features under normal conditions of
transport, : ' :
Quantities exceeding Type A quantitios mnst be shipped in Type
B packaging, Type BB packaging must he desigmed to withstund nor-

mal transport conditions- without loss of contents or shielding effi- -

ciency and to sulfer no more than a specified loss of contents or shick|-
ing clliciency if subjected to a specified sequence of accident damago
test conditions. Large quantities, exceeding Type BB quantities, are
not permitted to he shipped aboard passenger aiveraft,
'l“w_lumol’nulos that the risks of radiation exposure and its effects

and of enviconmental contamination to passengers and crew increase

(1) with the quantities (curies) of radionuclides shipped on passenger
carrying aireraft as specified in the shipping regulationy for the vari-
ous ‘I'mnsport Groups and (2) as the radioactive lm?f lifc of the
radionuclide increnses from a fow days or weeks to months or yeurs,

Rrecommendation

Because of the desivability of reducing all radintion exposure to
the lowest practicable level ‘and in consideration of the exlpanding
number of air shipments of radionctive packages, the panel recom-

11

mends that the shipping regalations be modified so that (1) the quan-

tities (curies) of radionueindes of ‘Transport Groups 1 throngh 1V nml

including Speeial Fornm be veduced by n Taclor of at Teast fen helow
tha present_Timits Tor Ty pe A Packnges ind Type W Ticknges, nind
(2) the siipment of quantifies in excess of Fixempt Qiiwntitics hy pns-
Benger earvying aireraft be prohibited if the radioactive half life of

the radionuclide is het ween 30 days and 10* years, .

‘The exclusion of shipments of largd quantities of rdionctive ma:
terialy and esnoecinlly those of longeor Lalf dves fran shipmicnt Ly
passenger enveying areraft would greatly veduce the visk ol exposure
to the more dangerous radionuclides such us Siv, (17, Rus, Pye
and Pu# A and. A, ete, Also, it wonld prohibit the shipment
of neutron sourees such as Ra-Be, Pu-Be, Cl, Cf2% Cf22, op e,

~where sdintion risks ave greater than those from ganuan emitting
- yadionuelides and the problems of shielding and radintion monitoring

s be somewhat diflicult,

In the ease of leakage of the radionuclide from the shipping con- -

tainer, the risk of seriously contaminating the niveraft and bagage
and ol releasing sigmilicant quantities of airborne rdionctive dnst or
fumes into the passenger section of the airernft with consequential
internal exposure of the passengers and erew would be reduced by an
order of magnitude by recommendation (1) nbove and by many orders

of magnitude by recommendation (2), (The upper limit of half-life -

of 10 years is specificd in order not to needlessly restrict the ship-
ment of natural thorium and of natwenl wraniom and, of course, of

B - stable isotopes whose half lives nppronch infinity.)

D. Moxrromxa Ravrosctive SuirMENTS

o .
Cbservation.: . )

Under carrent AR G and DOT regulations, there is no requirement

for radionctive material to be monitored by instrumentation to nssure

tho package is complying with rdiation si nndards, from the time the «;

backnge leaves the facility in which the radioisotope was produced

o and packnged wntil it arvives in the hands of the addressee, the Vicensed

user. In the interim period, it may have moved on o number of trucks

" and aivplanes and have been loaded und unloaded Ly cargo handlers .

numerons times, It undonbtedly wauld have been stored for varying
]wrmds of tima in interim cargo storagre facilitios us it passed from one

ocation to another, 1f, the radioactive material hns not. been properly

packaged, or if, for nny reason, it hegan to leak, there wonld be no way

-

~of knowing this without some visible sign of the materinl coming from

the package, Although the design of most packages used to transport

radioactive material goes throngh a review process by AEC and DOT, -

and sullicient nhsorbent to prevent leaknge is requived, there have heen

" occasions when material did Jeal, the source was no properly shielded

or was transported in a position outside the shield, with resultant viola-
tions of radiation protection standards.

Concern for this problem, vecently caused one nirline—Delta—and
one loeal agency—Minneapolis-St, Paul Metropolitan Airports Comn-
mission—cach to estublish its own personal monitoring system for
radionctive material in transit. Delta 2 irline, as a vesult of two serious
violations in the last three years in which materinl was not properly
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packnged and as a consequence of o continning series of minor inei-
dents, is training enrgo handlers to use radintion moniloring cquip-
ment to verify that sl paekages identitied as envrying radiogetive ma-
terial meet Federnl regnlations at the time of neceptunee by the nivline,
This involves an extensive Lraining program to qualify Delta person-
nelin the use and cave of the sensitive inst ruments needed to accom-
plish this task. 1 vaises n question as (o the cosl, and dupliention of ef-
Tort i€ all other aivlines subsequently follow or are made to follow the

same practice. The more serious (question is whether or not adetjuate

training ean be provided and waintnined for all the radiation mounitors
that will be vequived if all aivlines adopt this monitoring procedure
now being implemented by Delta,

On April 25, 1974, the T published for comment in the Federnl
Register new regulations, which wonld wmong other things, require
airline companies to survey, by instrnmentation, all radioaetive ma-
tevial at the time it is received from the shipper to assure the mdio-

active measurementsare not grenter than what the shipper's documents -

“elaim and are within the DOT standurds, The new regatlations would
also vequire the airlines to survey passenger and cargo spaee using
radionctive detection instruments to assure complinnee with Federal
radiation standards, The panel has reviewed and taken into aceonnt

this propased new regulation in the recommendat jons contained in this
report. - :

Recentlv, the Minneapolis-St. Panl Metropolitan Airports Com- -

mission (MAC), a local ageney, assumed the responsibility for the
‘menitaring of the radionetive materinl coming through nirports within
its jurisdiciion, whether incoming or ontgoing, In practice, the MAQ
is requiring the earrier to do the actual monitoring. One central moni-
toring station presumably could service all airlines within the Minne-

apolis-St. Paul Tnternationa) Airport, This would scem preferable to

having each sirline maintaining redundant, capability at ench airport, . '

However, having loeal agencies assume tie rospnnsil»ility would not
appear to ho the most. desivable approach umless it is done in conform-
ity with national or international rules and régmlations:;

While The panel considers the aetion talken Ly Delin and NMAC to be
proper and timely, the panel has coneern that if ench loceal government
or airline were to set. up a monitoring system, the multiplicity of rules
and regulations aid standards, whieh might, eventually develop in
different sections of the United States. would enuse confusion and un-

necessarily hinder the interstate transpovtation of radioactive mate- L

rind. What is needed is an_effective and standardized Federal program
of enfareeahle regulations.

Recommendations » ‘ l - N

To prevent the mulitiplicity of State and loenl regulations and the
potential for varying standards as well as possible conflicting regnlin-
tions, the Federal Government, should assume the overall responsibil-

ity for establishing and enforeing the regulations incident. to the trans-
port of radioactive materinl on a preemptive basis. No lacal, State, or -
Independent agency should be pernitted fo cstbhish regulations which

aro not in conformance with these Federal regulations, A Fedoral
ngency (some branch of the DOT such as FAA, for example, or the

. ., PRI . .
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" AEC) should o given tha speeifie responsibility te monitor radioncs

tive packages nnd certify them prior to heing delivered to the envrior,

This Tunclion Ty the Wederal Govermuent wonld he singilnr to that
function performed by the Food and Drug Administration in cedtify-
inge Federal standards on meat and ofher food produets requiring a
Federal inspection, "The panel vecomnizes that implementation of this

recommendation will entail enveful study and coyld veguire the addi-
Lion of 3 large wumber of Federal employees_ Tlowever, fhw panel also

recognizes that. there are a limited number of facilitios that produce
and ship vadioactive isotopes, ‘There is nlso o rather limited nunsher
of nirports that receive these Inekages of radioactive material for
£hipment,

Initially, this program of Federal monitoring enn bo implemented
hy identifying the mnjor nirports throngh which the mnjority of
radionetive material pass from the shipper to the ajr earrior, Rused
upon experience obtained and (he continned growth of radionctive
malerinl shipments the Federal maonitoring serviee could be expanded
nd eventually encompass gronnd transportation ns well to the extent
that no package carvying radiouctive materinl other than excmptesd
quantities, will be transported by common earvier without. g Federnl
certification that it hns heen inspeeted and meets applicable standards

Tor the health and sa fety of the publie,

In addition to inspecting and cortifyving the individual packages,
the Federal monitors shonld, by gpot ingpections. veri fy that the pack- *

.. ages are being loaded aboard individual aiveraft in accomiance with

preseribed rules and regnlations to ngsnre minimum radiation exposure
to pussengers and crese, Al nivport cargo ground storage space shonld
have installed some gross (high level) instrumentation that would
alert. eargro handling personnel if vadioactive materinl not properly
identified is in the avea.

As the standards for transporting rndioactive material become more .
restrictive, it is important that some means be developed to detect -
nttenipts to cirenmvent the regulations by disguising the package or
not properly identifying them as containing radionctive materinl.
Surveillance of cargo stornge and cargo londing avens with detecting
instruments should also be the responsibility of the Federal monitor-
ing agent, at the airport. The administration and operating cost of the
monitoring service could be paid for by the individual shippers and
tha transportation imlustrg, cither through a fee based upon the num-
ber of packages certified for transportation and/or the licensing fee .

. ' 1 H —-—-——-—-—""—‘
- of the common earrier or shipper.,
e _
1. TransrorratioN or PLuToN1OM BY AIRCRAFT .
- Qbserration: ’

Under present AEC regulations, plutonium in qunntitie:tz greater
than 20 grams may not be shipped on passenger lurcrnf‘t.. This is a
special limitation placed u\)on plutonivun becanse the ATNC properly

© i concerned that, it not be diverted for illegal purposes. \When a wave

of airline “highjacking” occurred in the early 1970's, the AEC beeame
concerned that one of the highjacked planes might have plutonium
aboard and the highjackers knowingly or unknowingly transport this-

T mnterial ent o f il conrter

..o o
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nuelide of long radionctive half-lifo and if inhaled even in gl
mounts—micrograms—ean do serious har, Thevefore, in addition
to safeauarding platonium from possible diversion, it is imporiant
that it be safely controlled so as not to constitute a risk to the health
and safety of the publie, All the other actinide radionnelides present -
risks similar to those of Pu? when (aken into the lxly, so precau-
tionary measnres apnlicahle to a2 should be applied also to Py
and Pa A and Am#, (122, ote, :

Light water slightly enrviched neaninm yéactors in operation in the
United States today produce plutonium as a hyproduet, When the fuel
clement is repracessed, the plutoninm is separated from the nranium -
fuel, Nelativelv little plistaniuim hins been sepavated from eivilinn nne

. elear reactor fuel elements in the United States to ‘date, so the prob- -

[ lem of transporting plutoninm enrrently is not. as pressing s it ig -
destined to hecome in the future. As more nuelear power plants como

into operation—by 1980 AEC estimates over 100 larger plants will be +*

in operation in the Thited States—reprocessing plutonium will he
moving from reprocessing plants to fabrication facilities and clse-
where in the nuclear industry, The strict control of this material
particulavly in transit will be a major problem that vequires enreful
attention and.will be nddressed in the panel’s next report. Tn the mean- .
time, however, it 1s essentinl that even the velatively small amonnts of
piutoninm and other actinide radionuclides in the civilian market not
be permitted to constitute an unreasonable health and safety threat .
to the public.

Recommendation : .
In addition to the recvaluation of maximum amonnts permitted hy
vegulation for A an type packages, and the reevaluation of the’

levels of exempt amounts as recommended elsewherd T (s repait. the
panel recommends that the AEC and DOT prohibit the ship by

nir—air cavuo as well as passenger aireraff—ol ofher than exempt . ” ‘

muntities ol platoninm and dther Transport Group T material nnless

determination 18 mude that the air shipnienf 18 necessary for the se-
_envity of the Nation, The dangei of an aiveraft necident and resnlting
visk of contamination from plutoninm, other actinides and other
“Category T material is sufliciently gmave as to warrant their total re-
striction to ground and water transportation,

Fhe panel recognizes that such a prohibition will enuse an inerease
in the time these materinls will be in transit and that gronnd and -
witer way shipments of hazardous materials constitute separate risks
Init. is of the opinion these risks are not as grave as those inenrred
by air tranport. In a future report, the panel will bo prepared to ree-

“ommend improvements in the control and administration of ground
shipments -for radioactive materials including plutonium and other
Transport Group I material from both & safeguards as well as health

and safety viewpoint. . « = . | Ce e
: ' e e R Tyt Y|
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F. Ramoacrive Mateniar, Packaainag Drsiony Review ANp Aernrovat,

Obserration: : . '

In accordnnee with their memorandum of understinding and their
vespeetive regulations, the AKC reviews and issues approvals for the
designs of pucknges used in shipping significant amounts of radio-
netive materinl including fissile natevinls which are authorized by
DOT regeulations for use by shippers, However, certain "U'ype I3 con-
tainers and fissile material “Specifiention Containers™ are authovized
for shippers use even though they have not_been veviewtd and ap-
!wm'v(l by the ABC, e, they have reeeived what s veferred tons a
Grrand fathew exemplion™, ‘These inelude eertain containers anthorized,
ssued prior to July, 1978 Tn addition. prioe

by

. .
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[ 3
many containers were in uge under n so enlled Specification 53 whicl
permitted the use of metal-encased lead or wranivm metal shiclded
“arnndfather elause” DOT regulations permit-
ted continued wse of those “Spee 557 containers used prior to 1069, if ,
the material is in specinl form and not more than 300 Caries,

The 1971 Delta aiveraft incident involved one of the special permit
packages in existence prior to July, 1973 and thus was not of the type
requiired to be approved by the AEC. Also the container involved in
the July 1974 Deltn aivevaft incident in which the iridinm souree was
not. properly contained was a DOT Spee 53 contuiner, ‘Type C10, not
reviewed and approved by the A1XC.

Recommendation:

-+ The panel recommends that all gpecial pernits and “Spee 55 con-
* tainers that otherwise wonld be subject to XET review nud approval

prior to use should he_canceled and the use of these containews for
transpoiting radionctive material in interstate commerce should be
prohibited until such time as the AEC has reviewed and approved
their use. — .

L2

L S

© VI SUMMARY OF MAJOR CONCLUSIONS AND
‘ RECOMMENDATIONS

1. The maximum- pevmissible level of vadiation exposure for persona
on passenger aivcvaft due 1o shipment of radionetire mnimv’nl slored
aboard the aiveraft should be gue_millivem pep hopy us measiy d apy-
where within the pazseager and cvem compartmenta,

3. Present maxumum levels of vadintion permitted for mdionctive
material in teansit aboard passenger aireraft should he lowered., The
maxinum permissible Transport Index of 10 (10 niillivem per hony at.

-3 feet) should be lowered to a Transpart_Tndex of ape (1 millivem

per hour at 3 feet) and the maximimm permissible Tevel of 200 millivem”
per hour at the package surface should be loweved by a factor of 14 to
Y4 (50 to 100 millirem per hour). Total maximum“permissille guan-
tities of curies of vadionuclides per packaee shonld be lowered by

factor of at least 10 below piesGiit linifs.

-
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, 3 Shipment by passenger earrying aiveraft of rndionctive materin]
in excess of exempt quantities should be prohibited il vadionetive half
life of the radionnelide is between 30 days and 10% vemrs, ‘This wonld

not apply to radioactive devices implanted v (he hman bodies of

- passengers, e, pacemakers,

4, The shipment hy passenger and non-passenger airernft of plu-

tonium and other Transport Gronp 1 entegory materinl in excess of
exempt. quantities shonkl be prohibited wnless the air shipment is re-
quired for nationn] seenrity reasons, '

i M approvalsor permits issied by DOT for shipping containers
for radionctive matervial bused upon “gennd father clanses” should be
vevoked pending veview and approval by ALC,

G, ‘The use of vadinm, aceelerator produets nn‘l cortnin other nat-

urally ocenrring vadinisotopes presently not heidg regulated by the

ALC shoulid be brought under ATC regulation,

7. Packages containing vadioactive matervial for air shipment. should
be monitored subsequent to leaving the supplier and prior to heing
loaded aboard the aiveraft to assure complianee with applieable Ted-
eral regulations, ‘This responsibility should be assigned to a single

Federal vegulatory ageney vesponsible for enforeement. of the vegula-

tions and not upon the aivline carrying the cargo. The responsible
Federal ageney should also be responsible for periodic inspections to

assnre all vegnlations pertaining to air transportation of radioachive

materials arve being complied with,

The panel believes that with the exception of No, 6 above, which will
require congressional action—specifienlly amendment. to the Atomie
Euergy Act of 1934—all of the above recommendations ean be adopted
throngh Administrative action as they wonld he within existing statu-
tory anthority, Recommendation No. 7 above, if adopted, would in-
crease. significantly the present level of monitoring and enforcing
Federal regulations. It might be more appropriate if this were accom-
plished by legislative mandate rather than being left to Administra-
tive determination. T -

VIT. ADDITIONAL RECOMMENDATIONS

1. Tt is apparent that in some degree the heavy dependence on

passenger aireraft for transporting radioisotopes for medical pur- .

poses is because of convenience rather than necessity, Fven recognizing

the need to transport short half-life isotopes without delay, the nse of
land transportation conld be more effectively used particularly for

relatively short haul distances, The panel recommends that shippers
of radioactive isotopes make n greater effort to develop and use land
transportation wherever possible, ‘

2, Recognizing the need to continue the comnetitive nature of the
produetion and sale of rdiopharmacenticals, thel panel recommends
that users such as hospitals and doctors, attempt to purchase their
short half-life vadioisotopes from the closest supplier. This would
not only reduce the number of air shipments but would significantly
reduce tha amount in curies of radioactive shipments by passenger
aircraft. :

_this,
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3. Information provided to (he panel indieates that the enrrent -

~ practice in the medieal profession is to hnve the Mo™ generators avail-

able at the hospital heginning on each Monday morning for use
throngh the following Friday, ‘This provides the most efleetive uso
in the hospital beenuso of: the shoet half-lifo featuve of the isotope,
Beeause of this, most radiopharmacentieal producers mannfneture
their praduct on Thwrsday or Friday and ship Inte Friday or Satur-
day. In order to insure that the ordered quantity (in curvies) is avail-
able on Monday morning, n suflicient excess «uantity to compensate
for the amount lost by radioactive decay must ho produced and
shipped. Tn some cases the hespital will request suflicient quantities
of the radioisotope in order to have a full supply avajlable on Friday
rother than Monday, The panel was told, for example. that in ovder
to insure that the hospital has 500 millienvies of Ma® at. the hospital

- o e—————

on Friday morning, the produser ships approximately 2,500 millicuries -

on the previous Friday or Satuvday, ‘The’panel considers that by
properly revised seheduling the quantities (in cuies) of radioisolopes
shipped by passenerer aiveraft ean bLe veduced. The panel snw little
evidence of any cffort on the part of the producers or users to do

4. The panel noted that in the packaging of liquid radieisotopes
for shipment there is no requirement to place the boftle in a sealed
plastic bag before insertion into the shielded container, This is an
mexpensive step generally followed thronghout the nuelenr industry
today and should be incorpornted into the packaging vequirements,

5, "As an added precaution agninst gross mishaps or illegal ship-

- ments of radioactive materinl, the panel recommends the installa-

tion of high-level radintion wonitors in enrgo handling spaces and
erhinps other arens of manjor airports. Such a device would have

immediately deteeted the vecent incident involving the aiv shipment

of an nnshielded industrial isotope. .
6. The panel considers that the airlines should voluntarily assume a
move netive role in monitoring their aperation with vegned to shipping

radionctiva matevinl, There appears to he a general feeling among,

the airline companies that the vespousibility for safe shipment. of
radionctive material rests with the shipper and the Federnd Govern-
ment. Althongh the panel is nat recommending the ALC licensing of
air earviers, it does feel that the airlines enn and should take a more
active role. It would not he unreasonable to expect each nirline to hire

" one or two persons trained and qualified in health physics to provide
* nirline management with some surveillanca eapability. Such eapabil-
ity would provide the airline with some assuranca that required

procedures a:o being followed within their own operations,

7. Until and unless earrviers become licensed to handle radioactive
materinl, shinpers must be held vesponsible for safe shipment of sucl
materiai until it veaches its destination, The panel is of the apinion

* that some shippers of radioisotopes to a large denree consider their

responsibility comnlete once they have packnged their product in

- accordanco with the requirements and have turned it over to the

carrier, even though he is not trained in the proper control of radio-
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nciivo materind, Althongh ims;ui)sf:mtialml, it. was reported to the -

pane! that seme Gniziiiii’-i':i WIe uwiie and condone nu';_'u; praciices
-Tollowed by some land earriers once their shilnnouls have been turned
over to that enrrier, However, the panel did observe one manufacturer
who. aggressively supervised all phases of the transportation cycle
until the product was in the hands of the licensed user, The panel was
unable to find any evidence where the Federal Govermment (ARC)
inspected or regulated the operation of land carriers who trunsport
radioisotopes from the shipper to the airports for air shipment, 'The
panel reconmends that this situation be corvected 3 that the enforee-
ment of the shipper's license to handle radionctive material be ex-
tended to cover all truck or auto movement of the radionctive mate-
‘viad until it is veceived by another licensed activity.

K. The requivement oxists that pilots be advised in wiiting of iho
presence of vadionetive shipments on their flights, The panel notes
that this requivement. is not consistently being followed in that, enrgo
manifests do not always show the existence of such 'shipments, The
Janel recommends that airlines review their current procedures to
ensure complianee with this requivement. '

9. The prnel vecommends that aivline passengers, i f they usk, be told
-whether or not radioactive materinl is being carried on thejr particu-
Inr flight. TF, beenuse of this, they chose not to fly on that flight, the
choice is theirs, The panel does not. consider that the airlines should,
under such civenmstances, he vequired to provide the passenger with
so-called “bumping rights.”

10, Although no requirement exists, the panel considers it prudent
that a film badge or TLD be installed on selected aiveraft, passengoer
and eargo, This monitor could be installed in an inconspicuous loca-

swannal-
Lyt

tion in the passenger area and be read each thirty days. A monitor

should also be placed in an u})proprinte location in the cargo handling
spaces of major airports where radioactive material is stored. The

ndividual airlines should conduct- this surveillance and report. their

results to the FAA., .o LY P T VY S
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APPENDIX A

List of individuals with whom the Panel conferred: in connection °
with the problems discussed in this veport, '

Dr. Calvin Beantly, Chairman, A1I° 1sotope Committee,

« - Capt, William I Briner, Duke University Medieal Center (So-

ciety of Nuelear Medicine-Transportation Committee).
Dr.derey Brano, E, R, Squibb & Sons, Ine,

Me. William J. Burns, Divector of Iluzardous Materiuls, Depart-
ment of Teansportation,

Dre. Barey Commioner, irvector, Center for Biology, of National °
Systems, Washington University., .

Mv. John F. Derr, Products and Systems Development, Director,
F. R Squibh & Sons, Ine.

Mr, Sam Edlaw, Edlow Internationn} Associates.

D Meril Eisenbud, NYU Environmental Health Laborntory.

My, Joseph A, Ferrnvese, Chief, Flight Operations Division, Flight

-~ Standards Service, Federnl Aviation Administration,

I Mr. Ken George, Senior Rexcareh Seientist, B, R, Squibb & Sons,
ne,
| Mis, Margavet Glos, Lveentive Directoe, Society of Nuclear Medi--
cine, .
My, Kenneth J. Green, Manager, Radiopharmacentical Distribu-~
tion, Mallinerodt Nuclenr Corp., T

Mr. Al Grella, Office of 1Tazardous Materials, U.S. Department of
Transportation,

Mr, Saul ITarris, Chief, Radintion Burcaw, Department of Health,
New York City, . '

Mvr, Dean B. Holzgaf, #anager, Nucleonics Business, E. R. Squibb
& Sons, Ine, '

Miss Pat Kennedy, Aviation Consumer Action Projoct. .

Mr. Peter M. Kirhy, Director, Federal Legislation, Air Transport

- Associntion of Aunerica,

Mr, Clifford J. Konnerth, Chief, Health Physics, E. R.. Squibb & -
Sons, Ine. .

My, Sam Langford, Avintion Snfety, Federnl Aviation Adminis-

' ' 'tmtion.

.Gerald M., Mayo, Fsq., Legal Division, Delta Air Lines, Ine,

Dr. Gerald McDonald, Good Sumaritan Hospital in Californin.

Mr. James J. McGovern, Superintendent, Nuclear Operations, E. R,
Squibb & Sons, Inc. .

(109)
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Mr. Rohert I, Minogue, Deputy Director, Directorato of Regula-
tory Standnrds, Atomic I‘lzxerg{y Commission, o

Kathleen O'Neill, Esq., Attorney, Air Tronsport Associntion of
Ameriea,

AMr. Harold T\ Raven, T'ransportation Manager, K. R. Squibh &
Sons, Ine. _ :

My, ITavey Richavdson, President, NSI, Baton Rouge, La.

Mr, Willian Robb, Quality Assurance-Radiopharmaceuticals, Mal- .

lincrodt Nuclear Corp,

o Dr. William Rowe, Environmental Protection Administeation. i.
Mr, Don Soldan, Radintion Safety, Mallincrodt Nuclear Corp.
J. G. Speth, Isq., Natural Resources Defense Council, Ine.

-« Dr. Arthur Tamplin, National Resources Defense Council, Ine,

Dr. Robert Zimmerman, Consultant to Delta Airlines. Coenn
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APPENDIX B

Joint Coyurrer oN AroMrc Exrnov,
Uxrrep States CoNoness,
Washington, D.C., May 30, 1974.
Me. Joun T. Conwar,

Ezxccutive Axsistant to the Chairman of the Board, Consolidated

Iedison Co, of Neaw York, N. Y.

Dear Joux: We want to thank yon and your collengues for taking
on the diflicult {ask of looking into the problems of transporting
nuclear matevial to assure that it is properly saleguarded and that
adequate safety and seeurity preeantions are taken,

The Joint Commiittee looks forward to the results of your delibera-:
tions, We ave particularly anxious to know if any changes in present
activities nro needed at the present time. Accordingly, it would be ap-

weeiated if you would concentrate your clforts on determining what,
if anything, 1s now heing done incovrectly. We would nlso suggest that
you inform the committee of impending problems you foresee in the

. future as our nuelear activities increase in order that they may be given

attention in the futuve.

Inorder for your work to be of greatest value to the committee, it
would be appreciated if results of your deliberations were made avail-
able in nbout two or three months. We then could, if deemed NeCessary,

*take any Jegislative action that is rcqlnirvd in the present congressional

session, Also, since the handling and transportation of nuelear weap-
ous is significantly different from the procedures for other types of
nuclear material, it would appear appropriate that you exclude the
handling and transportation of weapons from the scope of your study.
IHowever, you are authorized to review the transportation and han-

.dling of nuclear weapons to whatever extent you believe necessary or

helpful in arriving at your recommendations.

Sincerely.
’ Mervix Price, Chairman,
Joux O. Pasrore, Vics Chairman.
(21) ‘
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Neutron. An unehurged clementary particle with a mnss slightly grenter than
that of the proton, and found In the nucleus of every atom heavier tlun hydro-

gen. A free newntron Is unstable and deenys with g halg-life of about 13 minutes

Into an electron, proton, and neatrino,

Radiation, 'The propagation of energy through matter or space In the formas
of waves and fast-moving particles.
© Radivactiva lubels, Labels bearlng the unique trefoll radintion waruing symboly
whiclt are vequired to he phiced on two opposite sides of ench puckage of
wdioactive material, Iich radionctive lubel shows the contentx, the amonnt
o of radiouctivity ln curies, and on radioactive yeliow-11 and radionctlve yellow-
IIT tabels, the number of transport Indexes. Lubels are divided into:

(1) radionetive white=T lnhiel—for each puckage not exceeding 0.5 milll-
rem per hour at any point on the external surface of the puckage, not
anthorized for Fissile Class LT packages ;

. rdienetive white=T Inbel, but not exceeding 10 millires per hour at swr-
. faece nnd not execeding T1 of 0.5 and ’

(%) radioactive yellow-tIL label—for cach package exceeding Mtz of
radioactive yellow-IT Ialel, each Fissfle Class ITL package, each large
quantity packnge, and cach package being transported under a DO permit,

—ITalf-tife. Time requlved for o rdionnelide to lose 50 percent of itw netivity
by decay, Eieh radionuelide has a nnique half-life, )

Raditauclide. An unstable Ixsotope of an clement that decays or distutegrates
spoutuneously, emitting fonizing radiation,

Rem (Aerauyin for roentgen equivalent man.) The unit of dose of any lonizing

radintlon which produees the same biologlenl effect as n unit of absorbed

duse of ordinnry X-rays.,

Roentyen [Abreviation ¥] A it of exposure to lonizing radintion, It is that
amount of gnmma or X-vaye required to produce ions cnrrying 1 electrostatic
unit of electrical charge (elther positive or negative) In 1 cubie centheter of
dry nir under standard conditions, . )

Kepuration distanecs, The distance between the passenger slde of the floor or
partition of the pussenger compartment and the nearest surfuce of a package
of radioactive material stowed in the cargo compartmment,

Romatie effcets of radiation, Effccts of eadiatlon limited to the exposed individual,
as distinguished from genetie ellects,

Spacing-out, A contiguration for loading packages of radioactive materlals In the
cargo compartinent of an ajveraft which allows an afreraft to earry reveral
sronps of packages shualtaneously; the spacing-out configuration limits the
number of packages in each group and specifies minimum separation distances
and distances between groups of pnckages,

T L1 Thermohuninescent dosimeter.

Transamission factor. The fraction of radiation passing through the alreraft
structures hetween the radintion source and the dose point of interest,

Transport indes ('T1). The number placed on the label of a package of radio-
active material to designate the degree of control to be exerclsed by the earrier

during transportation, The transport index is equal to the larger of the:

following:

the highest radiation dose rate, in inillirem per hour at three feet from any *

accessible external surface of the package; or for fissile material packages,

148 the number 50 divided by the number of simflar packages wh‘lel.l may be °

*  transported toget)xer under AEC rules, -
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APPENDIX V

Letter, dated February 2, 1979, from A. Von Baeckmann,
Director, IAEA Safeguards, Division of Development and Technical Support,

to the U.S. IAEA Mission in Vienna



"Air shipments of small quantities of plutonium-containing materials" United
States Public Law 94/7 [sic] (August, 1975) restricted the U.S. air transport
of plutonium, except for small medical devices, until the approval of a crash-
worthy shipping container. Although the law directly affected only U.S.
licensees and contractors, it can have a major effect on air shipment of IAEA
samples from other countries. Some countries might set legal conditions for
air shipments of plutonium, using the U.S. law as an example.

The above restriction has been rescinded by the USNRC (August 4, 1978) based
on requiring the use of a new container for air shipments of Pu. This new
container is designed for up to 2 Kg of PuO, and the approved container weighs
500 1bs. I am unaware if the law or NRC regulation specifies an amount of Pu
below which the new package need not be used and lighter-weight, less expensive
(perhaps previously) approved containers could be used instead. If not, to
ship a 1.0g sample would require a 500 1b container. The law as written might
even apply to a resin bead bearing only milli- or micrograms of plutonium.

The cost of containers, and especially air-freight charges, could be a large
burden to the IAEA if the US persists and several countries impose the same
conditions as the US for air shipments of plutonium.

The IAEA has need for rapid shipment of safeguards samples containing from

less than 0.1 to about 10 grams of plutonium. Under average conditions, the
number of samples to be transported at one time from one facility might be 12,
and the total plutonium for average shipments might be about 20 grams of
plutonium. There could be several such shipments each month, but from different
facilities scattered over the world. Under peak conditions, the number and
amount to be transported at one time from one facility might be 30 and 100 grams
respectively. These are only first order estimates. It would be highly
beneficial for international safeguards if the U.S. would provide a lead for
other nations to follow in facilitating such air shipments.

-Could you please find out whether U.S. law and regulations would permit air
shipments of plutonium without use of the approved crash-worthy container if
the amount of plutonium is less than a limited amount.

For example:

A. A resin bead bearing micrograms of Pu

B. An NBS standard of milligrams to 1 gram Pu

C. A standard sample of about 10 grams

D. Groups of samples totalling about 100 grams."

It would be highly desirable if the U.S. Mission could initiate steps to
facilitate such shipments. There can also be difficulties about inner con-
tainers to be used within the outer container discussed above. Thus, it would

also be highly beneficial if the U.S. could assist in establishing or main-
taining an international agreement for air shipments which would be applicable



not only between nations but also within nations. This would minimize diffi-
culties about one type of inner container being required up to the airport,
another inner container being required by international carriers, and still
another in the country of receipt. Inability e.g. to repack inner containers
at airports would otherwise prevent air shipments.

Attention to the problem of Pu transport was raised in the ISPO review meeting
1978 which resulted in the submission of two new tasks: A.59 - International
Air Shipment of Irradiated Plutonium on Resin Beads to Facilitate International
Safeguards, and A.60 - Air Shipment of Plutonium Samples to Facilitate Inter-
national Safeguards. We would be most grateful if the U.S. Mission could com-
plement this ISPO effort by looking into the legal aspects of Pu air shipments."



APPENDIX VI

Memorandum of January 7, 1980 from G. H. Cunningham, OELD
to A. D. Palo, OMPA
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MEMORANDUM FOR:  A. DiPalo
Office of Management and Program Analysis

FROM: Guy H. Cunningham, II
: Chief Regulations Counsel
Office of the Executive Legal Director

SUBJECT: LEGISLATION PROPOSALS FOR 97TH CONGRESS

In response to Mr. Gossick's memorandum of December 19, 1979, requesting pro-

posals for possible inclusion in an NRC Omnibus Legislation Package, OELD
recommends that the Commission seek legislative authority to exempt shipment
of plutonium in IAEA safeguards samples from the requirement for shipment

in packages which have been certified by the Commission to be crash resistant,
pursuant to the provisions in the "Scheuer Amendment” contained in P.L. 94-79,
The Director of the Office of International Programs has expressed hxs support
for this proposal. .

In connection with implementation of the U.S./IAEA Safeguards Agreement,
currently before the U.S. Senate for approval, rapid air shipment of quantities
of plutonium in samples up to several hundred grams to the IAEA safeguards

~ laboratory will be necessary. The IAEA need was defined in a letter dated

February 2, 1979 from A. von Baeckmann, Director, IAEA Safeguards Division of
Development and Technical Support to the U.S. IAEA Mission in Vienna.

*The IAEA has need for rapid shipment of safeguards samples
containing from less than 0.1 to about 10 grams of plutonium.
Under average conditions, the number of samples to be transported
at one time from one facility might be 12, and the total plutonium
for average shipments might be about 20 grams of plutonium.
There could be several such shipments each month, but from different
facilities scattered over the world. Under peak conditions, the. ’
. number and amount to be transported at one time from one facility
~ might be 30 to 100 grams respectively. These are only first order
estimates. It would be highly beneficial for international. safe-
guards if the U.S. would provide a lead for other nations to follow
in facilitating such air shipments. . .
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' Could you please find out whether U.S. law and regulations would
" permit air shipments of plutonium without use of the approved
crash-worthy container if the amount of plutonium is less than

. & limited amount.
Fo;- example:
A. A resin bead bearing micrograms of Pu
B. An NBS standard of mﬂﬁgrm to 1l gram Pu

C.:.v 'A standard sample of about 10 grams
| ’D. Groups of s;mpl-e‘s toitlling about 100 grams.*

In the opi:ﬁon of ELD the desired a.uthorit'y' can only be obtained through legislation,
though development of a regulation to exempt. very small shipments of plutonium
{s underway. A non-statutory alternative is the development and certification of a

_smaller package for safeguards samples that would meet the NRC criteria used to

certify the one existing package design that has been approved. While DOE is
ller package will be available

pursuing this option, we do not believe that the sma
' in the near term. .. X : .

Tﬂe proposal has no budgetary implications for NRC, though its implementation

would result in cost savings for licensees. R
OELD has no specific co:l;meﬁts on the nine tentative 0OGC propouh.‘

Oﬁg}nalrsignevd l;y
Guy H. Cunningham, 1l

Guy H. Cunningham, III
Chief Regulations Counsel
Office of the Executive

“eet  J. Becker
"~ - N. Eigsenberg

o
%y
1]



APPENDIX VII

Letter of May 31, 1979 from Senator John Glenn to Chairman Hendrie
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oo woseromee Ylpited Diafes Denafle

COMMITTEE ON
- GOVERNMENTAL AFFAIRS

SUBCOMMITTEE ON ENERGY, NUCLEAR
PROLIFERATION AND FEDERAL. SERVICES

WASHINGTON, D.C. 20310

May 24, 1979

Honorable Joseph M.Hendrie
Chairman

Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Hendrie:

It has- been brought to my attention that the International
Atomic Energy Agency (IAEA) has a need for rapid shipment
of safeguards samples containing less than 0.1 to about

10 grams of plutonium. Ordinarily, 10 samples containing-
some 20 grams of plutonium might be shipped from a single
facility in one shipment. However, under conditions of
maximum usage, shipment from an jndividual facility would
be only as high as 30 to 100 grams.

As you know, these quantities fall well below the amounts
envisioned for airshipment of radiocactive materials

when the regulations governing the crash-worthiness of
containers were formulated. This means that shipments

must either be delayed or they must be sent in containers
the bulk and weight of which far exceed the necessity

of the amounts being transported.

Given these circumstances and the exigencies of the

IAEA's safeguards program, I believe that a review of the
crash-worthiness requirements for containers in which small
quantities of radioactive materials are shipped is in order.
To accomplish this, I would suggest the Department of
Transportation and the Nuclear Regulatory Commission meet
without delay to form an ad hoc group on the matter.




Page Two'
May 24, 1979

/

Please notify me at your earliest convenience of the
steps you have taken to arrange this meeting. Additionally,
please keep me advised on the progress of the group.

In this regard, it would be most useful if an individual
were designated to act as liaison with my staff. This
individual should be in touch with Dr. Leonard Weiss,
Staff Director of the Subcommittee on Energy, Nuclear
Proliferation and Federal Services or his designee.

I am notifying the other involved agencies by means of
a similar letter.

Many thanks for your cooperation..

John Glenn

Sincere

JG/mlp




APPENDIX VIII

Letter of July 6, 1979 from Chairman Hendrie to Senator John Glenn



- ' UNITED STATES
 NUCLEAR REGULATORY COMMISSION
: ~ WASHINGTON, D, €. 20555

’

;o "~ July 6, 1979

The Honorable John Glenn, Chairman
Sybcommittee on Energy, Nuclear _

Proliferation and Federal Services
Committee on Governmental Affairs T e,
United States Senate : ‘ LT
Washington, D.C. 20510

" Dear Mr. Chairmad:

This is in regard to your 1ettef of Méy 31; 1979, suggesting the
formation of an inter-agency group to review the crash-worthiness
requirements for containers used to ship small quantities of

‘plutonium by air.

On August 4, 1978, NRC certified to'Congress that a safe shipping

container for air transport of plutonium had been developed and

" tested and that the container would not rupture under crash and

- blast-testing equivalent %o the crash and explosion ¢¥ a high-flying

ajreraft. This certification was made in accordance with Public

 Law 94-79, enacted August-$, 1975, which prohibits the NRC from
licensing any shipments of plutonium in any form other than within
certain medical devices, by air transport whether exports, imports,
or domestic shipmerits, except inm certified containers. Before making
the certification, the NRC evaluated the conditions tnat could be
produced in aircraft accidents and developed gqualification criteria
for plutonium packages. As a result, the criteria address the
requirements of P.L. 94-79 that testing be equivalent to the crash
and explosion of a high-flying aircraft. The requirecant of

.p.L. 94-79 for the container not to rupture is addressed in
the criteria by specifying post-test acceptance standzrds equivalent

-to those of the International Atomic Energy Agency. The criteria

* also specify various engineering assessments to be made on plutonium

" . package designs and require that certain operational controls be

observed in transport. The operational controls are needed to prevent

or mitigate certain accident conditions. The criteria, as well as the
package design developed by the NRC. to meet the criteria, were endorsed



by both the NRC Advisory Committée.on Reactor Safeguards and the National
Academy of Sciences. :

On April 25, 1979, representatives of the Department of Energy (DOE),
the Department of Transportation (DOT), and the Nuclear Regulatory
o Commission (NRC) met with your staff to discuss the [AEA sample shipment
" . problem. Our representative pointed out that we are not aware of any
". new techncial data which would support development of Jess stringent
criteria for plutonium package certification under P.L. 94-79.  Two
alternatives were suggested at the meeting for solving the shipment
problem. One alternative is to develop a small safeguards sample -
container that would meet the NRC qualification criteria for air
transport of plutonium. The other alternative is to initiate legislative
action to provide an exemption to Public Law 94-79 for the quantities
of plutonium or types of shipments involved in the IAEA sample shipment
_ program. We understood that DCE has agreed to initiate a program
_to develop a small safeguards container that would meet the NRC . -

criteria. If this DOE program does not produce an appropriate container -

on a schedule consistent with the needs of the IAEA,'we believe that
- the alternative involving legisiative action should be pursued.
Although we believe that certain very small quantities of plutonium
could be exempted from the plutonium package requirements for air
transport, not all the safeguards samples (up.to 100 grams per
shipment) could be exempted while-still offering a level of public
safety provided by Public Law 54-79. ' o

-1 trust that this infprmation is responsive to your request. If
you have additional guestions, please feel free to contact me. '

Sincerely,

Original Signed ty
Joseph M. Hendrie

o 'f .7 Joseph M. Hendrie

Cleared with a1l Cmrs. by SECY C/R
Retyped in SECY to incorporate Cmr. commezt




APPENDIX IX

Letter of June 4, 1979 from George Weisz, DOE to

Professor Johannes J. Gruemm, IAEA
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Professor Johznnes J. Grucn: o . , ﬁ3'3"' e:
Deputy Director for Safeguards - T 3/~;/s"
Intercaticnsl Atomic Encrgy Agencey .

Rarutner Ring 11
P. C. Box 590
A-1C11 Vienpa, Austria

Dear Professor Gruemm

I exm t:akin° this onoortuhzty to provide you uith a brief status repcrt
ca the steps we have taken to address the plutonium sample air trans-
porteticn problem you described during your vzsit h»re in 1 te Marck.

As you uill recall, U.S. legislatian requires a plutcniun ccntainer
certified by the Nuclear Regulatory Commission (HRC) as mecting certain
safety performance requirements before any plutonium, regardless of
quantity, may be shipped by air in the Uaited Statez. You are zlso
aware that only one cautainer, the ;aI-l has to date been certified
by LRC.

At this point in time the general consensus awongst the various con—~
cernad U.S, parties 1is that legislative reclicf is not feasible.
Aceordingly, we have initiated a three—-pronged attack to provide the
needed flexribiliry. : .

The first is to develop and obtain certificatica for -a small container

to a2ccommodate shipments in the size range of 3C to a few humdred grasms.
Prelizinary design of such a container, weiching 70 pounds, is now -
coxplete and Sandia is being tasked to proceed with a final design to

be submitted to YRC for certification. Our cstimate is that final

design ard test will take approximately 12 mantns and HRC certification
will tale enother four to six mnnths . . - e s

With respect to plutonium nitrate solution sanples using the resin bead
techeique, we are in commmication with HRC to explere an interpretation
that such samples do not fall within the statutory prchibition. We
believe such interpretation is possible within tihe intent and @eaning

of the U.S. statutory renuirements in view of the miniscule amounts of
Plutoaium involved.
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Pinelly, vith respect te the use of PAT-1 contairers in carpo airerafes,
ve beve initizted commumication with the UWEC and the U.S. Departuent of .
Trecsportatios with a view toward arrivicy at 2 set of mutuzlly-arreed, S
viompown o B3mplified requiremeats. UWe expect tiese to clirdnate or reduce the opea - v~ frun
‘space requircnent eft of the PAT contaicer in the carzo day of the aiz- '
. .eraft, thereby significaantly reducing the sammle tracsportation costs.
Ve are aggressively pursuing cach of these steps and will, as appropriaste,
continue to keep vou informed of the prograsc made. S
‘ Sinccrely. A o
.- . o . -
v . o
George Weissz
Director
"~ Office cf Safeguards and Security
(] . . . »
cc: Dr. Adolf von ligeckmanu, TAEA . el .
toa. Roger Kirk, U. S. Mission to . : . o
the IA2A - . . . " ‘ §
DP-311:1}Brenner:aml:353-5108:5/31/79




ENCLOSURE 4



ENVIRONMENTAL IMPACT APPRAISAL FOR
PROPOSED AMENDMENTS TO 10 CFR PART 71
TO RESTRICT THE AIR TRANSPORT OF PLUTONIUM
Prepared by
Catherine R. Mattsen
and

Norman A. Eisenberg
December 1980

SUMMARY

The Nuclear Regulatory Commission has under cénsideration a proposed amend-
ment to 10 CFR Part 71 that would restrict the air transport of plutonium in
~any form. This amendment implements the Scheuer Amendment; which igvpart of
Public Law 94-79 and appears as a foonote to Section 201 of the Energy Redfgani-
zation Act of 1974. When effective, this amendment will replace orders to NRC
licensees which have until now restricted the air shipment of plutonium. The
proposed amendment differs from the currently effective order to licensees, in
part, by allowing shipments of an A,* quantity or less of plutonium to be shipped
by air in other than a package certified to Be air-crash resistant.

-This.envirénmental appraisal considers two. types of regulatory change:
1) the imposition of restrictions on shipping pluontium by air as embodied in
the currently effective order to licensees and 2) the incremental change in
restrictions effected by implementing those features of the proposed rule which
are different from the existing order to licensees. Since the proposed rule

codifies the requirements of the existing order, it is necessary to perform an

*An A, quantity of plutonium is defined in Table VII of the International Atomic
Energy Agency Regulations for the Safe Transport of Radioactive Materials, IAEA
Safety Series No. 6. Table B-4 in Appendix B lists the A, quantities for various
plutonium isotopes and some common mixtures.
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environmental analysis of those requirements, as well as the requirements of
the proposed rule which are different from the existing order to licensees.

The major impacts to the environment of restricting air transport of plutonium
is to reduce radiological risks to the population and to virtually eliminate
the possibility that a public catastrophe could result from the release of plu-
tonium in a severe air crash. The impact appraisal examines the environmental
impacts associated with the transport of plutonium in air-crash-resistant pack-
ages and the impacts from allowing transport of an A, quantity or lower quanti-
ties without special packaging requirements. The appraisal concludes that the
allowance of shipments of an A, quantity or less in other than air-crash-
resistanf packaging does not significantly affect the environment and that_aé

environmental impact statement need not be prepared, since the estimated

environmental impacts of the proposed action are negligible.

DESCRIPTION OF THE PROPOSED ACTION

The proposed action would adopt amendments to the regulations for transport
of radioactive material (10 CFR Part 71) that‘wou1d ;éstrict the air transport
of plutonium in all forms. Pursuant to the Scheuer Amendment, the Commissioé
will require that shipments of plutonium by air be contained in a package speci-
fically licensed as air-crash resistant. However, plutonium may be shipped in
other packages if the plutonium is in a medical device for individual human
use or if the plutonium is shipped in quantities or concentrations small enough
to present no significant hazard to the public health and safety, even were
the package containing the plutonium not to survive the crash and explosion of

a high-flying aircraft.
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PROBABLE IMPACTS OF PROPOSED ACTION

The amendment described above implements PL 94-79 (the Scheuer Amendment)
by replacing, with a rule, the order to licensees which has been a temporary
means of restricting air transport of plutonium in accordance with PL 94-79.
Although restricting the air shipment of plutonium enhances the public health
and safety, enforcing the restrictions by a rule instead of an order is pri-
marily an administrative change and has no significant impact on the environ-
ment. However, the allowance to ship an A, duantity or less of plutonium in
packaging other than that certified to be air-crash resistant is a provision.
not specifically set out in the Scheuer Amendment nbr in the order to licensees
restricting air transport of plutonium in the interim. Thfs impact appraisal
then primarily addresses the impact of this provision and demonstrates that
the allowance to ship small amounts in other than air-crash-resistant packages
would not cause a significant risk and that even the crash of a high-flying
aircraft containing such small quantities in packages that are not air crash-
resistant would have only minor radiological consequences. The impacts of
requiring the shipment of plutonium in a package able to satisfy a set of quali-

fication criteria, are also addressed, but in much less detail.

IMPACTS OF EXEMPT QUANTITIES

A. Health Consequences

The health consideration of transporting plutonium by air under incident-
free conditions is the external radiation dose to persons near the package from
gamma emissions. Since gamma rays represent only a small part of the disinte-
gration energy of plutonium and since the gamma emissions are at low photon

energies, the external radiation from packages of plutonium is at a Tow flux
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level; thus, the doses associated with an A, quantity, a relatively small quantity
of plutonium, would be very small. For most isotopes of plutonium, the A, quantity
is 2 or 3 millicuries, but for Pu-241 the A, quantity is 1 curie (see Table B-4,
Appendix B). Nevertheless, most of the energy from the disintegration of Pu-241
is in the form of a B emission, which is stopped by the container. Thus, even
in that case the external radiation dose is expected to be small.

NUREG-0170 (Reference 1, p. 4-41) estimates the normal population dose
from all plutonium shipments, by all modes, for the 1975 base year and under
present regulations, to be 43.5 person-rem. This accounts for less than % per-
cent (about 0.45%) of the total population dose of 9790 person-rem resulting
from incident-free.shipment of_a]l~radioactive material. Since the health effects
resulting from all incident-free radioactive shipping is estimated to be 1.7
genetic effects and 1.2 latent cancer fatalities (Reference 1, p. iv), the health
effects resulting from incident-free shipping of plutonium is proportionally
less (about 5 x 10-3 latent cancer fatalities under present regulations) and
definitely negligible. The impact from the plutonium shipment of interest here,

shipments by air and shipments of quantities less than an A, quantity, is only

a fraction of the impact from all plutonium shipments, which is negligible.
Another consideration in allowing small quantities of plutonium to be trans-
ported by air in other than an air-crash-resistant package is the possible re-
lease of the plutonium in the event of an air crash. Two aspects are of interest:
(1) that the risk from all air crashes is acceptably small, and (2) that the
consequences of a single, very severe air crash are not capable of causing large
public health consequences. For the Tower severity accidents, even normal pack-
aging would not be expected to permit release of any of the plutonium, since
that packaging is sufficiently strong to survive minor transport accidents (see

Chapter 5, Ref. 1), therefore low severity accidents do not contribute to the
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radiological risk. For a severe accident, e.g., the crash and explosion of a
high-flying airplane, all of the plutonium in a package could be released.
However, only a part of the released plutonium will be taken in (inhaled or
ingested) by people and thus cause any health effects. Direct inhalation of
released plutonium is considered to be the most significant exposure pathway;
water and food chain routes and submersion doses are considered to be insigni-
ficant in comparison for releases like these that are not continuous or from a
fixed site. Also, it can be shown (see Appendix A) that for a given amount of
plutonium released, dispersed, and ihhaled by a population at risk, more deaths
result from distribution of small amounts of plutonium to many individuals,
thereby causing latent cancer fatalities, than result from the distribution of
.iarger amounts of plutonium to a lesser number of individuals, in quantities
sufficient to cause prompt fatalities. To estimate what health effects would
result from release of plutonium in an air crash, one must estimate the factors
by which the activity reaching people's lungs would be reduced, namely: the
percent released, the percent aerosolized, the percent which is of respirable
particle size, and the percent actually deposited in the lungs of people (this
last factor depends on the.air dispersfon, popufatiqn d{stribution,'breathing_
rate, and pulmonary retention rate).

If one makes very conservative estimates for these factors, one would esti-
mate that the release of an A, quantity in a severe accident could result in
at most 0.105 latent cancer fatalities (this is an upper bound value obtained
by using the worst combination of radiotoxicity and A, quantity, viz. Pu-242).
For purposes of comparison, if 10 uCi were used as the quantity limit instead
of an A, quantity, 3.5 x 10-.4 latent cancer fatalities would result. It is of
course pcssible for a number of such packages to be on the same aircraft and

thus invelved in an accident; however, the estimated radiological consequences
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of a crash involving multiple shipments (say, a conservatively large number of
100 packages containing an A, quantity potentially resulting in 10.5 latent
cancer fatalities) would be of concern, but would not generally be considered

to be an event involving large public health consequences. Taking some esti-
mates from NUREG-0170 [1] for numbers of shipments, kilometers travelled, acci-
" dent rates, etc., and using a conservative analysis, the number of latent cancer
fatalities expected to result from all severities of air accidents involving
transport of an A, quantity or smaller quantities not in the air-crash-resistant
packaging, would be on the order of three ten thousandths annually; i.e., the
total annual shipping activity of small quantities of plutonium in other than
air-crash-resistant packages would be expectéd to cause far iess than a single
latent cancer fatality, as a result of release of plutonium in air crashes.

The calculations supporting these estimates are included in Appendix B. The
radiological risk from the plutonium permitted to be shipped in other than air-
crash-resistant packaging is small, in comparison to the 6 x 10-3 Tatent cancer
fatalities estimated to result from vehicular accidents in all modes involving
all types of radioactive shipménts under present regulations (Refereﬁce 1, pp. iv
and vii). This sma]i radiological risk resulting from allowing small quantities-
to be shipped in other than air-crash-resistant packages would not necessarily
be reduced to zero were this allowance not made, since it is likely that these
small quantities would be shipped by alternate transport modes. Since shipping
small quantities of plutonium by alternative transportation modes is not without
risk, the alternative of not permitting small quantities to be shipped by air

in other than crash-resistant packaging may actually produce no decrease in

radiological risk.
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8. Economic Impacts

The primary economic impact of allowing an A, quantity or less of plutonium
to be shipped in other than air-crash-resistant packaging is to reduce costs
of shipping items containing small quantities of plutonium. In most cases of
shipments equal to or below an A, quantity, the high costs of air-crash-resistant
packages would make air transport too costly and thus impractical. Having to
use ocean freight in most cases would be burdensome. Because plutonium is in
a "special classification" the shipping companies must fi11 out special papers,
and present them in advance to each port authority where the ship plans to dock.
In each port the authorities can and very often do go aboard the ship to check
on these "special classified packages." This causes delays of one day or more
at each port. These de]ayg also cause extra changes at each dock, (i.e., berth
charges, etc.). In both land transport and ocean freight, the additional time
required for shipment can cause a significant economic impact to the businesses
involved. The economic impact of an airplane accident associated specifically
with the presence of plutonium would be the cost of decontaminating the area.
Assuming the complete release from a package containing an A, quantity or from
several such packages -as the result of an airplane crash, the area that would.
be contaminated to a level requiring cleanup probably would be confined to the
area containing the debris from the crash. Contamination to a high enough level
to require cleanup would probéb]y not occur more than 150 meters downwind from
the impact point. The additional costs of cleanup related to the presence of
plutonium (on the order of $1,000's - see Figure 5-13, Ref. 1) would be insignificant

compared to the cost of recovery from the air crash.
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Impacts of Satisfying the Qualification Criteria

For the purpose of this appraisal, we assume that the test conditions listed
in NUREG-0360 are equivalent to the crash and explosion of a high-flying aircraft.
The acceptance criteria in NUREG-0360 allow for the release of up to an

A, quantity* per week subsequent to testing to the conditions stated in that
report. Thus, the primaﬁy radiological impact of the transport of plutonium
in air-crash-resistant packaging would be the possible release in one week of
several millicuries of a emitting isotopes of plutonium or tens of millicuries
of Pu-241 or mixtures containing that isotope. The possible hazard associated

with this release is essentially the same as that from the A, quantities allowed

to be shipped in other than an air-crash-resistant package; in other words,

about a fraction of a latent cancer fatality.

To calculate the risk from these shipments, let us assume that the number
of such packages would be of the same order of magnitude as the number of pack-
ages not required to be air-crash resistant. The test conditions would simulate
primarily an accident of severity category VIII (see Reference 1 for the defini-
tion of accident severity categories) representing on]y'b.03% of all accidents;
thus, the probabifity of such an occurrence is.very-sma11. Since the conse-
quences are about the same, but the frequency of occurrence is so much smaller
(55.3% of air crashes are estimated to cause releases from packages that are
not air-crash resistant; 0.03% is about 1/1850 of that percent), the risk from
the shipment of plutonium in air-crash-resistant package would be expected to
be about three orders of magnitude less than the risk from the shipments of A,
quantities in other than air-crash-resistant packaging. This risk is of neglig-
ible significance (0.0003 x 10 3 latent cancer fatalities per year = 3 x 1077

LCF's per year).
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The impact of the action to restrict air transport of plutonium to the
air-crash-resistant package rather than allowing air transport of plutonium
without such packaging is to reduce radiological risks. The air-crash-resistant
packaging reduces only slightly the external population doses from the incident
free transport of plutonium; however, it has been shown above that these doses
are insignificant. The air-crash-resistant package greatly reduces the radio-
logical risk from accidents during air transport of plutonium; it also virtually
eliminates the possibility of large public health consequences under any circum-
stances. An additional impact of requiring use of the air-crash-resistant package
that has been considered is the use of nonrenewable resources. Since the primary
materials-used to construct the package are relatively small quantities of stain-

less steel and redwood, the use of nonrenewable resources is minimal.

CONCLUSION

The analysis above uses rudimentary methods to estimate the following cate-
gories of environmental impacts associated with shipment of plutonium in accord-
ance with the proposed rule: public health consequences from incident-free
transport.,, public risk from air crashes, consequences of severe air crashes,
decontamination costs resulting from severe air crashes, and use of nonrenewable
resources. The major impacts to the environment of restricting air transport
of plutonium is to reduce radiological risks to the popuiation and to virtually
eliminate the possibility that a public catastrophe could result from the release
of plutonium in a severe air crash. The analysis also estimates that permitting
the shipment of an A, quantity or less of plutonium in other than air-crash-
resistant packaging causes an increased risk of about 3 x 10-4 (about 1/3000)
latent cancer fatalities per year resulting from air crashes and therefore does

not significantly affect the environment.
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Above it is stated that the shipment of all plutonium by all modes of
incident-free transport under present regulations results in a risk of 5 x 10
latent cancer fatalities. The risks as estimated here associated with accidents
involving plutonium shipped in accordance with the proposed rule is small in
comparison to that. Also, the total risk resulting from the proposed rule would
then be smaller than the number above, 5 x 10-3 latent cancer fatalities. Other
impacts considered are also negligible. Thus it is concluded that the proposed
action produces no significant impact on the quality of the human environment;

therefore an environmental impact statement need not be prepared.
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APPENDIX A
ACUTE VS. LONG TERM EFFECTS OF PLUTONIUM INHALATION

This appendix considers acute health effects and concludes that calculating
long-term health effects is more conservative (produces the most deaths) than
calculating some acute and some long-term effects. This ignores the difference
in public perception between the occurrence of long-term statistical deaths

and the occurrence of short-term individual deaths.

" Consideration of Acute Health Effects

From "An Estimate of Early Mortality and Morbidity Following Acute Inhala-
tion of Plutonium" b& Marvin Goldman (1976) [Reference 2] we have taken his
estimate of the dose ranges that cause first year mortality from inhalation of
Pu-239, in particular 67000 rem as the LD 50/365*. The effects of acute
plutonium inhalation leading to death are primarily fibrosis and pulmonary
insufficiency. If a curie of plutonium-239 were inhaled by people so that
each received the estimated LD 50/365 of 67000 rem to the lung, 1791 people
- could-receive this dose from the one curie: |

1.2 x 108 rem/Ci

67000 rem/person = 1791 people per curie

The rem/Ci value in the numerator is the one-year lung dose from inhalation of
Pu-239 as shown in Table A-1.

Presumably 50% or 896 of these would die from acute effects in the first
year and those that survive the first year would be subject to risks of cancer

fatality:

*The dose level corresponding to 50% fatality among the exposed population
within one year from the time of exposure.
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1791 people - 8 _ .
cirie X 67000 rem = 1.2 x 108 person-rem/Ci

With a risk of 22.2 deaths per million person-rem (considering lung dose only),

1.2 x 108 person-rem could result in 2664 deaths:

22.2 deaths x 1.2 x 102 person-rem = 2664 deaths
10 person-rem

Of course, if only 896 people received this dose who had not succumbed to acute
effects, the maximum number of deaths from cancer could not exceed 896, and

from both effects the maximum number of deaths would be 1791 per curie.

TABLE A-1

One-year Lung Dose for Various Isotopes of Plutonium as Taken
from WASH-1400 (Appendix VI)*[3]

1-Year Lung Dose

Isotope (rem/Ci)
Pu-238 1.2 x 108
Pu-239 1.2 x 108
Pu-240 1.2 x 108
Pu-241 ' 6.4 x 104

Pu-242 | 1.9 x 108

E3
Pu-242 1-year dose is taken from the 50-year dose in NUREG-0170 and
the proportionality of the 1- to 50-year doses for Pu-239 in WASH-1400,
both being extremely long-lived nuclides of the same element.
If instead this curie were distributed such that each person received a
dose of 9500 rem (= the LD;o0), although approximately all would die in the

first year from acute lung effects, only 1263 could be affected:

1.2 x 108 rem/Ci
95000 rem/person

= 1263 people/CI

As we Tower the dose to each person more people would be involved, fewer acute

deaths would be caused, and long-term cancer fatalities would be increased.
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The maximum cancer fatalities per curie of Pu-239 is 1.24 x 10%/Ci inhaled by
a large population. So it can be seen that the most deaths would be caused if
a larger number of people received the same total activity and these deaths
would be a result of a cancer induction.

In Goldman's paper, it states that the reduction of dose in the first year
was not considered in his calculations and this could change his estimate by a
factor of 2 or 3 or 22000 to 33000 rem for the LD 50/365. Also, it might be
argued that a quality factor of 20 instead of 10 should have been used. It is
most 1ikely that both these changes are valid but they would tend to cancel
each other out. The greatest potential change, however, could be a threefold
increase in the maximum acute deaths per curie but this would not change our
conclusion at all. |

For Pu-240, and Pu-242, we can use the same estimate for LD 50/365. Since
they are all alpha emitters of very long half-life and similar o energy (and
similar LET) to Pu-239, the LD 50/365 would be very similar. These calcula-
tions were repeated for these nuclides with similar results and the same con-
clusion, as shown in Table A-2.

For Pu-241, a beta emitter, the LD 50/365 of 90Sr - 90Y would give a |
better approximation: 43000 rem. In this case the number of acute fatalities
is extremely low.

Since all these nuclides of plutonium give lower numbers of deaths/curie
if distributed in doses high enough to give acute effects, the three mixtures
under consideration would behave the same. For these reasons we will consider
only latent cancer fatalities since the highest number of deaths could result

from a distribution of the plutonium to a greater number of people.
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TABLE A-2

Comparison of Maximum Acute and Long-Term Fatalities
for Various Plutonium Isotopes

Maximum Acute Deaths/Ci

Latent Cancer Inhaled at LD 50/365 to
Isotope Deaths*/Ci (Inhaled by a large Population) Each Person
Pu-238 1.21 x 10¢ 1790
Pu-239 1.24 x 104 1790
Pu-240 1.24 x 10% 1790
Pu-241 1.30 x 102 2
Pu-242 1.40 x 104 2840

*From bone and lung doses.
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APPENDIX B

BASIS FOR DETERMINING RADIOLOGICAL IMPACTS OF AIR
TRANSPORT OF AN A, QUANTITY OF PLUTONIUM WITHOUT SPECIAL PACKAGING

The following shows the method of determining doses and latent cancer
fatalities that could possibly result from the release of the various plutonium
isotopes and some mixtures.

Although reactor fuel would generally not be shipped by air in quantities
less than an A; quantity, which are proposed to be allowed to be shipped in
other than air crash-resistant packaging, there may be items containing mix-
tures of plutonium isotopes (e.g., assay éamples) so plutonium mixtures resulting
from fuel reprocessing are included here as examples of how such mixtures might
compare to the various isotopes of plutonium in regards to radiological impact.

Table B-l describes these mixtures in terms of weight percent of the various
nuclides and gives their specific activities. Table B-2 gives the rem per curie
inhaled values used to calculate the doses; only bone and lung doses are calcula-
ted siﬁce these are by far the most significant organ doses contributing to health
effects, i.e., latent cancer fafa]ities (LCF's).. éy usiﬁg the risk factors 6.9
bone LCF's per 10® person-rem to the bone and 22.2 lung LCF's per 10® person-rem
to the lung (which are BEIR coefficients for a 75-year lifetime of potential
cancer development as used in NUREG-0170), Table B-3 is obtained from Table B-2
and shows the latent cancer fatalities per curie inhaled by a large population.

From this table one can see that the maximum number of LCF's for any nuclide
or mixture of nuclides of plutonium is 1.4 x 104 LCF's per curie inhaled by a
large population for plutonium-242. This is an unrealistically high value
obtained by assuming that all the plutonium is retained in the lungs of the

exposed population. In order to determine in a more realistic fashion the number
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of LCF's that could result from the release of an A, quantity, one must estimate
what quantity of plutonium in the package will in fact be retained in the lungs
by members of the exposed population. Table B-4 Tists the A; and A, quantities
for various isotopes and common mixtures of plutonium. The largest product of
A, quantity and LCF's/Ci (Tables B-4 and B-3) is obtained for Pu-242. Thus,
analysis of an accident involving an A, quantity (3 mCi) of Pu-242 represents a
bounding case. Of the plutonium present in a package involved in an accident,

a fraction is released, a fraction of that is aerosolized, a fraction of that is
in respirable-sized particles, and a small fraction of that is actually inhaled
by members of the public. This last fraction depends on the dispersion in the
air and the population distribution. With some ;ough, conservative estimates
for these factors, it is easy to show that the consequences from the release of

an A, quantity of Pu-242 is insignificant. If one assumes the following:

Percent Quantity
100 released 3 mCi

50 aerosolized 1.5 mCi
50 respirable 0.75 mCi

1 inhaled by a population 7.5 pCi

For Pu-242 with the highest rem/curie inhaled Ja]he this amouhf inhaled Qould
cause an estimated 0.105 latent cancer fatalities from the involvement of
3 millicuries of Pu-242 in a severe accident. For Pu-238 the most common
isatope which would be involved, the number would be .091 latent cancer
fatalities. Thus even for an air crash obliterating multiple shipments, no
sizeable impact would occur, much less a catastrophe.

To estimate the radiological risk of allowing up to an A, quantity of
plutonium to be shipped in other than air crash-resistant packaging, one needs to
estimate the Tikelihood of such an accident, as well as the consequences. In

order to do this we use some of the analysis in the Final Environmental Statement
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on the Transportation of Radioactive‘ﬁaterial by Air and Other Modes NUREG-0170.
For the purposes of this appraisal, the release fractions for type A packages

of Model II (the more realistic, less conservative package release fraction
model) have been assumed (p. 5-23, Table 5-8) and the fractional occurrences

per severity category are taken from p. 5-8, Table 5-2. From these data one
calculates an average release of 0.0717 Qr 7.17% of the contents of each package
involved in an accident (use of an average release fraction based on the frac-
tional occurrence of the various release fraction values is equivalent to cal-
culating consequences and determining average risk on the basis of fractional
occurrence of each accident severity). It was also assumed that as many as

5200 shipments are made annually, of one package each, of plutonium.in A, quanti-
ties or less. Page A-22, Table A-8 6f NUREG-0170 estimates approximately this
number of type A packages shipped by air in 1985 (based on an extrapolation of
1975 shipping activity); many of these would actually be special form material
in quantities exceeding the A, quantity for normal form, so the value of 5200
shipments is a conservative estimate. These shipments are assumed to average
594 km/shipment (ref. 1, p. A-13). The overall accident rate of 1.44 x 10'?
accidents/kilometer was also taken from NbREG-017O (p. 5-8 and elsewhere). If
one conservatively assumed the maximum contents of 3 mCi of Pu-242 for all pack-

ages, the result is as follows:

5200 pkgs 1 shipment 594 km -8 accidents
yr X pkg X shipment X 1.44 x 10 X

of contents released . latent cancer fatalities
x 0.0717 accident x 3 mCi x 0.105 3 mCi release

-4 -4
= 3.35 x 10 LCF or approx. 3 x 10 . LCF annually from allowing an A,
quantity of plutonium to be transported by air in other than crash-resistant
packaging.
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(For purposes of comparison, if 10 uCi instead of an A, quantity were used as
the 1limit for shipments in packaging not certified to be air-crash resistant,

-6
the risk would be 1.12 x 10  LCF annually.)
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TABLE B-1

Isotopic Content (Weight Percent) and Dosimetric Impact of Various Mixtures
of Plutonium Associated with Light Water Reactors (ref. 1, p. C-4)

High-burnup Predicted 1990 Predicted

Isotope LWR fuel* industry avg. Equilibrium recycle
Pu-238 1.9 1.2 | 3.4

Pu-239 63.0 ‘ 53.0 o 41.7

Pu-240 19.0 25.8 27.1

Pu-241 12.0 13.5 15.4

Pu-242 3.8 6.0 11.7

Am-241 . 0.6 0.7 0.7
Specific Activity 12.3 13.68 15.93
(ci/gm)** (0.4) (0.32) (0.69)

x
*35,000 MWD/tonne-Yankee fuel.
X
Values for the alpha component of activity are shown in parentheses.




TABLE B-2

Specific Activity and Dose Commitment from Some Isotopes of Plutonium and Mixtures of Plutonium

Isotope
Pu-238

Pu-239
Pu-240
Pu-241
Pu-242

High Burnup
LWR Fuel

Predicted 1990
Industry Average

Predicted
Equilibrium
Recycle

(Plutonium doses from ref. 1, p. C-3)

Specific Type of 50-Year Bone Dose 50-Year' Lung Dose
Activity (ci/gm) Radiation (rem/ci inhaled) (rem/ci _inhaled)
17.1 a 7.6 x 108 3.1 x 108
0.06 o 8.7 x 108 2.9 x 108
0.228 o 8.7 x 108 2.9 x 108
98.98 ] 1.7 x 107 5.9 x 105
0.00382 a 5.5 x 108 4.6 x 108
12.3 a,p 3.47 x 107 1.06 x 107
13.68 a,p 3.50 x 107 7.13 x 108
15.93 o,p 5.03 x 107 1.85 x 107




TABLE B-3

Maximum Latent Cancer Fatalities Per Curie of Inhaled Material
for Various Plutonium Isotopes and Mixtures

LCF's (Latent Cancer Fatalities/Ci inhaled by a large population)

Isotope Bone Lung Total

Pu-238 5.24 x 103 6.88 x 10° 1.21 x 104
Pu-239 6.00 x 103 6.44 x 103 1.24 x 104
Pu-240 6.00 x 10° 6.44 x 103 1.24 x 104
Pu-241 1.17 x 102 13.1 1.30 x 102
Pu-242 3.80 x 103 1.02 x 104 1.40 x 104

High Burnup ‘ '
LWR Fuel 2.39 x 102 2.35 x 102 4.75 x 102

Predicted 1990
Industry Average 2.42 x 102 1.58 x 102 4.00 x 102

Predicted Equilibrium
Recycle 3.47 x 102 4,11 x 102 7.58 x 102
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TABLE B-4

A1 and A2 quantities for various plutonium isotopes and some
common mixtures
Specific Activity

Isotope A1 (Ci) A2 (Ci) (Ci/g)
Pu-238 3 0.003 17

Pu-239 2 0.002 6.2 x 107
Pu-240 2 0.002 2.3 x 107
Pu-241 1000 0.1 1.1 x 102
Pu-242 | 3 0.003 3.9 x 107

High Burnup
LWR Fuel 75.34 0.0455 12.3

Predicted 1990
Industry Average 105.1 0.0546 13.68

Predicted Equilibrium
Recycle 62.32 0.0406 15.93
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INFORMATION SUMMARY FOR REGULATION DETERMINATION

This summarizes information to assist the Commission in making the deter-
mination required for compliance with the Regulatory Flexibility Act.

The Requirement:

The Regulatory Flexibility Act in § 605(b) indicates that the requirements
to prepare a regulatory flexibility analysis do "not apply to any proposed or
final rule if the head of the agency certifies that the rule will not, if pro-
mulgated, have a significant economic impact on a substantial number of small

entities. If the head of the agency makes a certification under the preceding

sentence, the agency shall publish such certification in the Federal Register,
at the time of publication of general notice of proposed rulemaking for the
rule or at the time of publication of the final rule, along with a succinct
statement explaining the reasons for such certfication, and provide such certi-
fication and statement to the Chief Counsel for Advocacy of the Small Business
Administration."

NRC Compliance:

The preamble to-the proposed rule (under the heading "Reguiatory Flexibility
Certification") states:

"In accordance with the Regulatory Flexibility Act of 1980, 5 U.S.C.

605(b), the Commission hereby certifies that this rule will not, if promul-

gated, have a significant economic impact on a substantial number of small

entities. The proposed regulation, if promulgated, will relieve the res-

trictions on the air shipment of plutonium imposed by the current NRC order

to licensees by permitting the air shipment of small quantities of plutonium

in packaging other than that certified to be air-crash resistant. Currently

1 Enclosure 5



the schedules and work routine principally of small organizations, are dis-
rupted by the inability to acquire small calibration sources containing
plutonium in a timely fashion by air shipment. Bccanse the proposed regu-
lation reduces the regulatory burden imposed by the NRC's current order
to licensees, the proposed rule does not have a significant economic
impact within the context of the Regulatory Flexibility Act."
Since a certification and a succinct statement explaining the reasons for the
certification are included in the preamble to the proposed rule, a regulatory
flexibility analysis need not be prepared. At the time the proposed rule is

sent forward to the Office of the Federal Register, the Division of Rules and

Records will provide a copy of the certification and accompanying statement to
the Chief Counsel for Advocacy of tne Small Business Administration. Thus,

the requirements of the Regulatory Flexibility Act are fully met for this stage
of rulemaking.

The principal reason for making the determination of 'no significant impact
on a substantial number of small entities," is that the proposed regulation
reduces the regulatory burden imposed by the NRC's current order to licensees.

- Based on the usage of the term "impact" in the Regulatory Flexibility Act and. .
based on the purpose of this Act as revealed by its legislative history, the
staff concludes that negative impacts, i.e.; additional regulatory burdens,

were intended to be subjected to the requirements of a regulatory analysis.

The Va]ue/impact Statement (Enclosure 3 to the Commission paper) evaluates the
effect of this regulation on government agencies other than NRC (Section 1.3.2),
industry (Section 1.3.3), and the public (Section 1.3.4). This evaluation shows

that the regulation will reduce the current regulatory burden. It should also be

-
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noted that the relief provided by the regulation will be disproportionately to
the advantage of small entities, since it is primarily small organizations whose
schedules and work routines are disrupted by the inability to acquire small cali-
bration sources (containing plutonium) in a timely fashion by air shipment.
Larger organizations have the logistic and financial resources to more readily
surmount such difficulties. For example, a large organization has the financial
resources to acquire and use an air-crash-resistant package for the air shipment
of small and large gquantities of plutonium, while a small organization would
probably find it i11 advised to acquire an.gir-crash-resistant package to ship

a limited number of small calibration sources.

3 Enclosure 5
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ANALYSIS WITH RESPECT TO PERIODIC SYSTEMATIC REVIEW OF REGULATIONS
.(TMI ACTION PLAN TASK IV.G.2)

SUBJECT: 10 CFR Part 71

Criteria for Periodic and Systematic Review
of Regulations

NRC Compliance

1. The proposed regulations are needed

2. The direct and indirect effects of the

regulations have been adequately considered.

3. Alternative approaches have been considered
and the least burdensome of the acceptable
alterpatives has been chosen.

4, Public comments have been considered and an
adequate response has been prepared.

The need for this regulation is discussed in Section 1.2 of the
Value/Impact Statement. The principal need stems from the
requirement to restrict the air transport of plutonium as
mandated by Congress in Public Law 94-79 (the Scheuer
Amendment).

The direct and indirect effects of this proposed regulation
are considered in Section 1.3 of the Value/Impact Statement
and in the Environmental Impact Appraisal.

Two sets of technical alternatives and two sets of procedural
alternatives are discussed in Sections 2 and 3, respectively
of the Value/Impact Statement. The least burdensome of the
alternatives, acceptable from the point of view of public
health and safety and of legal requirements, were chosen.

Commission action on this rule will define NRC policy and
constitute a definitive response to a petition for rule-
making (PRM 70-6). This petition to permit shipment of
small quantities of plutonium by air and comments received
upon public notice of the petition were considered in
formulating this proposed regulations.
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SUBJECT: 10 CFR Part.71

Criteria for Periodic and Systematic Review

of Regulations

NRC Complianc

v AT

The regulation is written in plain English and is
understandable to those who must comply with it.

An estimate has been made of the new reporting
burdens or recordkeeping requirements necessary
for compliance with the regulation.

The name, address, and telephone number of a
knowledgeable agency official is included in
the publication.

A plan for evaluating the regulation after
its issuance has been developed. '

The language of this regulation is consistent with that
currently used in 10 CFR Part 71. The citation by refer-
ence to "an A, quantity of plutonium" will he unnecassary,
when the propfsed changes to Part 71 are made final, which
is anticipated to be before this proposed rule is issued
in final form (i.e., within a month or two).

In general, no new reporting or recordkeeping requirements are
imposed by this regulation. Licensing and use of air-crash-
resistant packaging will involve compliance with the license
application, recordkeeping, and reporting requirements already
in place in Part 71.

The Federal gggister notice for this proposed rule cites the
0SD Task Leader as a contact for further information.

Public comments on this proposed rule will be evaluated to
formulate the final rule. After issuance as a final rule,
licensee and staff experience with the regulation will be
used to evaluate the regulation. 1In addition, this regula-
tion will be reviewed in the second cycle of NRC's periodic
and systematic review process (1986-1991).






