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CONSIDERATION OF FORM FOR SHIPPING PLUTONIUM

To consider publication of effective amendments to 10 CFR Part
71 to require that (1) plutonium in excess of twenty (20)
curies per package be shipped as a solid; (2) plutonium in ex~-
cess of twenty (20) curies per package be packaged so as to
provide double containment of the contents, except for certain
specified forms; and (3) existing approvals for shipment that
do not meet the above conditions shall terminate four years
after adoption of the amendments to Part 71.

On August 1, 1973, the Commission published a notice of pro-
posed rule making (38 FR 20482) that would have required that

all plutonium in excess of twenty curies per package be shipped

as a solid material contained within a "special form" capsule
placed within a package meeting the conditions for mormal form
material. The effective date proposed was three years after
adoption of the amendment.

A summary of the comments received, with the staff's evaluation,
{s attached as Enclosure "B". Twenty licensees, members of the

general public, and other Government agencies submitted com-
ments; ten expressed from complete to some degree of approval,

four objected to the rule, and six offered comments without ex-

pressing approval or disapproval. As was noted in SECY-R-702’

one favricator of mixed oxide fuel would have to redissolve the

plutonium because of process incompatibility. It should be
noted, however, that this licensee's comments did not specif-~
ically address the question of process incompatibility. The
General Manager and eleven AEC or AEC contractor organizations
offered comments; seven expressed from complete to some degree
of approval, one objected completely to the rule (the Richland
Operations Office), and four offered comments without express-
ing approval or disapproval.

WSecretariat hNote:

Plutonium, issu-d June 1, 1873.
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The Commissioners

Issue:

As a result of the comments recr:ived, three changes in
the rule appear appropriat: swd are being recommended:

1. The requirement that fae inner containment vessel
must meet the "special form' capsule requirements
has been replaced with a requirement that the inner
containment vessel must be designed to maintain its
integrity after the entire package has been sub-
jected to the normal and accident test conditions
prescribed by the regulations. The effect of the
requirement is still double contaimment, but with
less severe performance requirements for the inner
container.

2. Solid plutonium in the following forms will be ex-
empt from the double containment requirements be-
cause these are essentially nonrespirable: (1)
reactor fuel elements; (2) metal or metal alloy,
and (3) other plutonium bearing solids that the
Commission determines suitable for such exemption,
these would be other essentially nonrespivable forms
of plutonium.

3. The implementation period will be extended from three
to four years. The most frequent comment Was to ex-
tend the three-year implementation period.

When the proposed rule was approved for publication, the
staff stated that an environmental impact statement
would be prepared. Consistent with recently published
guidelines of the Council on Environmental Quality, we
intend to make a Negative Declaration since the Staff's
Environmental Impact Appraisal, attached as Enclosure
"c", shows that there wouid be no significant impact on
the quality of the human environment as a result of the
rule making.

Should the Commission adopt regulatory requirements to
enchance safety by requiring plutonium to be shipped as
a2 solid, under double containment, thereby minimizing
the likelihood of leakage during transport as a result
of possible packaging errors? Existing package design
and performance specifications in the regulations are
considered adequate to assure against release of con~
tents under accident co: 'itioms.
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Recommendations: The Commission:

(a) Approve publication in effective form of the amend-
ments to 10 CFR Part 71, "Packaging of Radioactive
Material for Transport and Transportation of Radiocactive
Materials under Certain Conditions," as set forth in
Enclosure "A", that would require that (1) Plutonium in
excess of twenty (20) curies per package be shipped as a
solid; (2) plutonium in excess of twenty (20) curies per
package be packaged sc as to provide double containment
of the contents with each contairment designed to main-
tain its integrity when the entire package is subjected
to the normal and accident conditions of Part 71. Re-
actor fuel elements, metal and metal alloys, and other
solid materials as specifically approved by the Commis-
sion would be exempt from the double containment require-
ment; and (3) authority provided in AEC licenses which
does not meet the foregoing requirements will expire four
years after adoption of the amendments;

(b) Note that the staff has prepared a Negative Declaration
of environmental impact, based on the staff's Environmental
Impact Appraisal that determines that there is no signifi-

cant environmental impact as a result of this rule making
action;

(c) Note that the staff's Environmental Impact Appraisal
will be available for public inspection at the Commis~
sion's Public Document Room;

(d) Note that a public announcement such as Enclosure i
will be issued when the amendment is filed with the
Office of the Federal Register.

Coordination: The Directorates of Regulatory Standards and Regulatory
Operations, and the Office of General Ccunsel concur in
the recommendations of this paper. 1he comments of the
General Manager were considered in the preparation of
this paper. The Office of Information Services prepared
the draft public announcement, attached as Enclosure "D".

Commissioner Doub, the Lead Commissioner, and Commissioner
Larson have been consulted on this paper and they advise
that it is in a form suitable for Commission consideration.
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Scheduling: Consideration of this paper at an early Policy Session is

ﬁf/@_

John F. 0'Leary
Director of Licensing

Contact:
R. Dale Smith
Ext. 7457
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ENCLOSURE "A"
TITLE 10 - ENERGY

CHAPTER I - ATOMIC ENERGY COMMISSION

PART 71 - PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT

AND TRANSPORTATION OF RADIOACTIVE MATERIALS

UNDER CERTAIN CONDITIONS

Form for Shipping Plutonium

On August 1, 1973, the Commission published in the FEDERAL RECISTER a
notice of proposei rule making (38 FR 20482) that would have required
that all plutonium in excess of twenty curies per package be shipped as
a2 solid material contained within a "special i{orm" capsule placed within
a package meetinz the conditions for normal form material. The effective
date proposed was three years after adoption of the amendment. All inter-
ested persons were invited to submit written comments and suggestions for
consideration ir connection with the proposed amendment within 60 days
after publicaticn of the notice of proposed rule making in the FEDERAL
REGISTER. Afte: careful consideration of the comments received and other
factors involvec, the Commission has adopted the amendments as published
for comment with the following changes:

(1) The proposed requirement that the inner containment vessel meet the
"gpecial form" capsule requirement has been replaced with a require-
ment that the inner containment vessel must maintain its integrity
after the entire package has been subjected to the normal and acci-

dent test conditions prescribed by Part 71. The effect of the
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amended provisions is still to require double containment of the
contents. A number of commenters expressed the view that while
double contaimment of plutonium is an important safety objective,
a requirement that the inner container meet the stringent perform-
ance specifications required of a "special form" capsule was unnec~
essary. The Commission considers it most important that solid form
plutonium be doubly contained and that both barriers in the packaging
maintain their integrity under normal and accident test conditions.
The present packaging required for normal form material provides the
outer barrier. 1In specifying the "inner barrier" in the proposed
rule, the Commission proposed a form of encapsulation that was al-
ready defined in Part 71, with corresponding performance specifica-
tions. Since the inner containment requirements are intended to
take into account the fact that the plutonium may not be in a "non-
respirable" form, the Commission has concluded that if it can be
demonstrated that the inner container will maintain its integrity
in the packaging after the package is subjected to the normal and
accident test conditions, sufficient protection will be afforded.
(2) Solid plutonium in the following forms has been exempted from the
double containment requirements: (a) reactor fuel elements; (b)
metal or metal alloy; and (c) other plutonium bearing solids that
the Commission determines suitable for such exemption. Since the
double containment provision compensates for the fact that the plu-
tonium may not be in & "nonrespirable"” form, solid forms of pluto-

nium that are essentially nonrespirable should be exempted from the
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(3)

L}

double containment requirement. Therefore, it appears appropriate
to exempt from the double containment requirements reactor fuel ele-
ments, etal or metal alloy, and other plutonium bearing solids that
the Commission determines suitable for such exemption. The latter
category provides a means for the Commission to evaluate, on & case-
by-case basis, requests for exemption of other solid material where
the quantity and form of the material permits a determination that

double containment is unnecessary.

The implementation period has been extended from three to four years.
Many comments suggested that the proposed three-year implementation
period was not long enough, considering the necessary plant design
effort, licensing, and construction of required facility modifica~-
tions necessary to meet the requirements. Additional time was re-
quested. The Commission bel ieves that the increases in the amounts

of plutonium to be shipped and the changing characteristics of pluto~-
nium will not change significantly in the next four years when com=
pared to years beyond 1978. The four~year period for compliance should

give the nuclear industry a sufficient period for implementation.

The Commission has determined, pursuant to guidelines of the Council

on Envirommental Quality, that this rule making action will not signif-
icantly affect the quality of the human environment, and has issued 2
Negative Declaration on environmental impact. The staff's environ-

mental Impact Appraisal supporting this declaration is available for
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public inspection at the Commission's Public Document Room, 1717 H

Street, N.W., Washington, D.C.

Pursuant to the Atomic Energy Act of 1954, as amended, and sections 552
and 553 of Title 5 of the United States Code, the following amendments to
Title 10, Chapter 1, Code of Federal Regulatioms, Part 71, are published

as a document subject to codification.

1. A new § 71.42 is added to read as follows:

§ 71.42 Special requirements for plutonium shipments after .

(a) Notwithstanding the exemption in § 71.9, plutonium in excess of
twenty (20) curies per package shall be shipped as a solid.

(b) Plutonium in excess of twenty (20) curies per package shall be
packaged in a separate inner container placed within outer packaging that
meets the requirements of Subpart C for packaging of material in normal
form. The separate inner container shall not release plutonium when the
entire package is subjected to the normal and accident test conditions
specified in Appendices A and B. Solid plutonium in the following forms
is exempt from the requirements of this paragraph:

(1) reactor fuel elements;
(2) metal or metal alloy; or
(3) other plutonium bearing solids that the Commission determines

should be exempt from the requirements of this section.

* Four years after publication in the Federal Register
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(¢) Authority in AEC licenses issued pursuant to this part for
delivery of plutonium to a carrier for transport under conditions which
do not meet the limitations of paragraphs (a) and (b) of this section

shall expire on o

Effective date. The requirements of this part are effective on

(30 days after publication).

Dated at this day

of 1974,

For the Atomic Energy Commission

Paul C. Bender
Secretary of the Commission

*Four vears after publication in the Federal Register
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ENCLOSURE "'B"

CONSIDERATION OF FORM FOR SHIPPING PLUTONIUM

COMMENTS ON PROPOSED RULE MAKING

STAFF EVALUATION

The Regulatory staff has evaluated the comments received from licensees,
other govermnment agencies, private citizens, citizen groups, and other
organizations within the Atomic Energy Commission in response to the
notice of proposed rule making that appeared in the Federal Register on
August 1, 1973, The proposed amendments would have required that all
plutonium in excess of twenty curies per package be shipped as a solid
material contained within a "special form'" capsule placed within a pack-
age meeting the conditions for normal form material. The effective date

proposed for implementation was three years after adoption of the

amendment .

As a result of comments received, three significant changes in the rule

are being considered:

1. The requirement rhat the inner containment vessel meets the "special
fornm" capsule requirements will be replaced with a requirement that
the inner containment vessel maintain its integrity after the entire
package has been subjected to the normal and accident test conditions
prescribed by the regulations. The effect of the requirement is
double containment.

2. Solid plutonium in the following forms will be exempt from the double

P - Enclosure "B"



containment requirements: (a) reactor fuel elements; (b) metal or
metal alloy; and (c) other plutonium bearing solids that the
Commission determines suitable for such exemption.

3. The implementation period will be extended from three to four years.

A number of persons, including the General Manager, expressed the view
that while double containment of plutonium is an important objective, a
requirement that the inner container meet the stringent performance
specifications required of a "special form" capsule was unnecessary. The
basic requirement that the staff feels is most important is that the
solid form plutonium be doubly contained such that both barriers have
demonstrated integrity under normal and accident test conditions. The
present packaging for normal form material provides the outer barrier.

In defining the inner barrier, the staff proposed a form of encapsulation
that was already defined in the AEC regulations, with corresponding per-
formance specifications. This seemed to provide the needed double con-
tainment. The urpose of the inner containment is to compensate for not
requiring the plutonium to be in a "nonrespirable" form. Upon reconsider-
ation, the staff feels chat as long as it can be demonstrated that the
inner container will maintain its integrity after being subjected to the
accident and normal test conditions, while within regular packaging, suf-

ficient protection will be afforded.

Since the double containment provision is in place of requiring a "non-

respirable" form, those forms of plutonium that are essentially
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nonrespirable could be exempted from the doublg containment requirement.
Therefore, in response to a number of comments in this regard, it appears
appropriate to exempt reactor fuel elements, metal or metal alloy, and
other plutonium bearing solids that the Commission determines suitable
for such exemption, from the double containment requirement. This latter
category is intended to provide a means for the Commission to evaluate,
on a case-by-case basis, requests for exemption of such material as low
level plutonium contaminated waste, where the quantity and form of the

material would permit the Commission to determine that double contain-

ment was not necessary.

The most frequent comment was that the proposed three-year implementation
period was not long enough considering the necessary plant design effort,
licensing, and construction required. Additional time was requested. The
three-year period was judged by the staff to be the shortest time in which
the proposed requirements could be met, and thus was proposed. The impor-
tance of the effective date of the change is based on when anticipated in-
creases in the plutonium shipping will occur. Staff believes that a four-
year implementation period will coincide with an increase in plutonium
utilization and, coupled with the expected time between the notice of
Commission intent and adoption of effective rules, give industry about four

and one~half years for implementation.

A discussion of comments submitted by licensees and the general public fol-
lows. Of twenty respondents, ten expressed some degree of approval, four
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objected completely to the rule, and six of fered comments without express-
ing approval or disapproval. Each specific comment is discussed, showing
the respondents who made the comment, the staff analysis of the comment,
and any resulting change in staff position. There were no environmental

issues raised.

The most recent comments from the General Manager, submitted after concur-
rence in the staff paper that recommended publication of the proposed rule
for public comment, are discussed, following the comments from licensees
and the general public. Of twelve AEC offices and contractor organizations
responding, seven expressed some degree of approval, one objected com-

pletely to the rule, and four offered comments without expressing approval

or disapproval.

In summary, the Regulatory staff feels that the contemplated changes will
reduce or eliminate most of the problems expressed by the comments with-
out significantly affecting the objective of the proposed rule, i.e., to

provide enhancement of safety in the shipment of plutonium.

The revised wording being considered for the final rule follows:
§ 71.42 Special requirements for plutonium shipments after . *

(a) Notwithstanding the exemption in § 71.9, plutonium in excess of

twenty (20) curies per package shall be shipped as a solid.

* Four years after adoption of this amendment
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(b) Plutonium in excess of twenty (20) curies per package shall be
packaged in a separate inner container placed within outer packaging that
meets the requirements in Subpart C for packaging of material in normal
form. The separate inner container shall be demonstrated to maintain its
integrity when the entire package is subjected to the normal and accident
test conditions specified in Appendixes A and B. Solid plutonium in the
following forms is exempt from the requirements of this paragraph:

(1) reactor fuel elements;

(2) metal or metal alloy;

(3) other plutonium bearing solids that the Commission
determines should be exempt from the requirements of
this section.

(¢) Authority in AEC licenses issued pursuant to this part for
delivery of plutonium to a carrier for transport under conditions which
do not meet the limitations of paragraphs (a) and (b) above shall expire

on *

*Four years after adoption of this amendment
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COMMENT :

SPECIFIC COMMENTS

FROM INDUSTRY AND GENERAL PUBLIC

Three years is not sufficient time for implementation, ccnsider-
ing the necessary plant designs, licensing, and comstruction
necessary for practical implementation. Additional time, up to
five years before implementation, is suggested.

COMMENTERS: Yankee Atomic Electric Company

Westinghouse Electric Corporation

Exxon Nuclear Company, Inc.

General Electric Company

Allied=Gulf Nuclear Services

Gulf United Nuclear Fuels Corporation
Nuclear Materials and Equipment Corporation

STAFF EVALUATION: The need for the requirement is based on anticipated

RESULTING

COMMENT :

increases in the amounts of plutonium to be shipped and changing
characteiistics of plutonium., Staff recognizes that neither of
these factors is likely to change significantly in the rext four
years when compared to years beyond 1978. The arguments presented
by the affected licenses seem reasonable. By the time the rule
would be adopted, industry would have about four and one~half
years from the Coumission's declaration of inteat to prepare.

CHANGES: The effective date of the proposed rule could be
changed from three years after adoption to four years.

The proposed rule does not seem to be justified on the basis of
safety. Past experlence has shown that liquids can be shipped
safely. A predeternined position by the Commission is arbitrary
and unaccommodating Technical studies have not shown that one
form is preferable uver another.

COMMENTERS: Department of Transportation

Westinghouse Electric Company
General Electric Company
Kerr-Mchee Corporation

David R. Smith

STAFF EVALUATION: As was stated in SECY-R=74-5, the arguments for requir-

ing a solid form of plutonium for shipment are largely subjective,
{n that there is no hard evidence on which to base statistical

e 11w Enclosure "B"



RESULTING

COMMENT :

probabilities or to assess quantitatively the incremental
increase in safety which is expected. The discussion ir the
Regulatory staff paper, SECY-R-702, is not interded tc be a
technical argument which incontrovertibly leads tv the con-
clusion. It is, rather, a presentation of the rationale which
has led the Regulatory staff to its conclusion that human
error is more likely to cause a leak with a liquid than a
solid and that the proposed action is a step towards increased
assurance against the problem developing. The arguments pre-
sented are not new; such arguments were considered in develop-
ing the proposed amendments.

CHANGES: None

While in agreement with the advantages of double containment,
{t does not seem necessary that the inner containment have the
special characteristics of a "special form" capsule, i.e., able
to withstand the effects of a 30-foot drop, ten minutes of high
temperature, percussion and immersion tests.

COMMENTERS: Nuclear Fuel Services

David R. Smith
Allied-Gulf Nuclear Services

STAFF EVALUATION: The basic requirement that the staff feels is most

RESULTING

important is that the plutonium be doubly contained such that
both barriers have demonstrated integrity under normal and
accident test conditions. The present packaging fur normal
form material provides the outer barrier. In defining the in-
ner barrier, the staff chose a form of encapsulation that was
already defined in the AEC regulations, with corresponding
performance specifications. This seemed to provide the needed
double containment. The need for the inner containment is
based on the desire to provide a substitute for not requiring
the plutonium to be in a 'nonrespirable" form. Upon reconsid-
eration, the staff feels that as long as it can be shown that
the inner container has maintained its integrity after being
subjected to the accident and normal test conditions, while

in regular packaging, sufficient protection will be afforded.

CHANGES: The proposed rule has been changed to eliminate the
requirement that the plutonium be encapsulated in a "special
form" capsule. Instead, the requirement will be that the plu-
tonium be contained within a separate inner container that has
been demonstrated leak tight after being placed in a normal
form shipping container and subjected to the normal and acci-
dent test conditions.

- 12 - Znclosure "B"



COMMENT: Clarify the limits of applicability of the proposed amendment ,
insofar as it might apply to irradiated fuel elements contain~-
ing plutonium.

COMMENTERS: Commonwealth Edison
State of New York Atomic Energy Council
Nuclear Fuel Services, Inc.
NL Industries

STAFF EVALUATION: The proposed rule would have applied to irradiated
fuel elements as written. Irradiated fuel shipping casks are
specifically evaluated with respect to fuel cladding integrity
during transport, and appropriate safety features are incor-
porated where cladding integrity is not demonstrated. There-
fore, double containment does not seem warranted.

RESULTING CHANGES: Reactor fuel elements (both irradiated and unirradi-
ated) will be exempted from the double containment requirement.

COMMENT: Such restrictions as are imposed could better derive from func-
tional performance standards rather than on arbitrary limits
on product form. There are rc insurmountable technical barriers
that would preclude the development of acceptable packaging and

thus justify an outright ban on shipment of plutonium in liquiil
form.

COMMENTERS: Exxon Nuclear Company, Inc.
General Electric Company
David R. Smith

STAFF EVALUATION: It is expected that packages can be designed to meet
regulatory standards for either aqueous solutions or solid plu-
tonium compounds. Just as in any situation involving the pack-
aging of radioactive materials, a high level of human perform-
ance is necessary to assure against leakage caused by human
error in packaging. As the number of plutonium shipments in-
creases, as it wi.l, and packagess become larger and more complex
in design, the probability of such human error increases. Should
a human error occur in package preparation or closure, the prob-
ability of liquid escaping from the improperly prepared package
is greater than for most solids and particularly for those solid
plutonium materials expected to be shipped. For these reasons,
staff feels that restriction to solid form is justified.

RESULTING CHANGES: None

- 13 - Enclosure "B"



COMMENT: Definition of "special form" and the limit for a Type A quantity
of special form radiocactive material in the 1973 revision of the
IAEA regulations are inconsistent with those in the proposed
rule. Recommend coordination with IAEA and DOT requirements.

COMMENTERS: Air Transport Association of America
Department of Transportation
Westinghouse Electric Company

STAFF ANALYSIS: Reference to the "special form" capsule will be deleted.
Thue, the comments are no longer pertinent.

RESULTING CHANGES: '"Special Foerm" requirement will be deleted.

COMMENT: Clarify the applicability of the proposed rule with respect to
unirrediated fuel elements containing plutonium.

COMMENTERS: Nv.:.lear Fuel Services, Inc.
¥. Industries

STAFF EVALUATION: The rule would have applied to unirradiated fuel ele-
ments, as written. The usual fuel form is sintered oxide pellets
that are refractory in nature and highly resistant to decomposi-
tion, contained within cladding that is designed to wvithstand the
extreme environment of a nuclear reactor core. Thus, double con-
tainment proposed need not be required for this form of plutonium.

RESULTING CHANGES: Reactor fuel elements will be exempted from double con-
tainment requirement.

COMMENT: The basis for the breakpoint of 20 curies is not clear. How was
this figure determined, and what isotopes are considered?

COMMENTERS: Air Transport Association of America
Srate of New fork Atomic Energy Council

STAFF EVALUATION: It was felt that relief from the solid form and other
requirements of the proposed rule should be provided to cover
the shipment of analytical samples and research materials where
solid form would be impractical and not necessary from a safety
standpoint. The twenty-curie threshold was chosen because
quantities in excess of this value represent a ''large quantity"
of plutonium, as defined in AEC and IAEA transport regulations.
It is at this point that certain additional packaging require~
ments are imposed. Use of the twenty-curie threshold is
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consistent with other parts of the regulations, e.g., the ship-
ment of plutonium by passenger aircraft. The activity is de-
termined by considering the total contribution of all plutonium
isotopes present.

RESULTING CHANGES: None

COMMENT: An industry-wide standard for specification plutonium oxide must
be adopted to avoid the need for further head-end treatment at
the fuel fabricator.

COMMENTERS: Consolidated Edison Comrany of New York, Inc.
Yankee Atomic Electric Company

STAFF EVALUATION: The staff agrees and feels that suitable specifications
can be adopted. Such a standard is being prepared by Committee
C-26 of the American Society for Testing and Materiais (ASTM).

RESULTING CHANGES: None

COMMENT: The proposed regulation fails to provide a procedure for excep-
tions for transport in liquid form in special cases. Future
economics and safety analyses may lead to other forms and con~-
tainers that should not be ruled out a priori.

COMMENTERS: General Electric Company
Nuclear Materials and Equipment Corporation

STAFF ANALYSIS: The regulations provide (§ 71.6) for the Commission to
grant such exemptions from the requirements of the regulations
as it determines are authorized by law and will not endanger
life or property and the common defense and security. Such ex~-
ceptions can be granted on a case-by-case basis, when it is
shown that the requirements of § 71.6 are met. If future devel~-
opments indicate a need for review of Commission policy, the
proposed rule change would not prevent such consideration.

RESULTING CHANGES: None

COMMENT: It is most essential that high priorities be accorded the li-
censing of plutonium fuel fabrication facilities.

COMMENTERS: Exxon Nuclear Company, Inc.
Gulf United Nuclear Fuels Corporation

- 18 = Enclosure "B"



STAFF ANALYSIS: This problem should be alleviated somewhat by changing
the effective date from three years to four years from adoption
of the amendments. Nevertheless, ti.e Regulatory staff recog-
nizes the need to take actions to facilitate and expedite the
licensing of critical fuel cycle facilities. The development of
guides for the standard format and content of license applica-
tions, standardized internal review procedures, and guides to
licensees for acceptable means of complying with regulatory re-
quirements are all examples of means by which this is being done.

RESULTING CHANGES: None

COMMENT: Other radioactive materials such as Americium and Californium
seem to be highly tovic as well. In establishing this proposal,
were other equaliy toxic materials considered?

COMMENTER: Air Transport Association of America

STAFF EVALUATION: Consideration was given by the staff to a requirement
which would have included All members of Transport Group I,
the most hazardous radionuclides. This would have required such
elements as Americium, Curium, etc., to be shipped in solid form.
The basic argument of the need for solid form is that there will
be large quantities of plutonium to be shipped in the future,
thereby increasing the possibility for packaging errors. ¢ sim-
ilar increase in shipment of other elements in Transport Group I
is not foreseen at this time. If such a trend develops, staff
should reconsider the inclusion of other elements in the proposed
requirement,

RESULTING CHANGES: None

COMMENT: We believe three years is too long to wait. Could this period
be shortened under the current state of the art?

COMMENTER: Adr Transport Association of America

STAFF EVALUATION: Practical implementation is dependent on the availabil-
ity of oxide conversion facilities at the reprocessing plants
and appropriate facilities at the fuel fabricators. Three years
was judged by the staff to be the earliest possible time for
implementation. The urgency for earlier implementation does not
exist since the need for new requirements is based on anticipated
future volumes of shipments and future characteristics of
plutonium.
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RESULTING CHANGES: None

COMMENT: Proposed regulation chanie might cause increased shipment of
plutonium nitrate since uitrate presently in storage would have
to be shipped to a convertor before the effective date.

COMMENTER: Consolidated Edison Ccmpany of New York, Inc.

STAFF EVALUATION: The New York Atomic and Space Development Authority
(ASDA) plutonium storage facility to which Con Ed referred in
their letter presently contains approximately 158 kilograms of
plutonium nitrate in storage. Little more is expected to be
put in this facility fo- some time because of the lack of re-
processing capability in the private sector. Thus, Con Ed's
observation is valid, in that at least the 158 kilograms of
plutonium presently stcred at ASDA would have to be shipped to
a conversion facility within the four years to be proposed as
the effective date. The staff does not consider this to sig-
nificantly increase the risks to health and safety.

RESULTING CHANGES: None

CCMMENT: The Commission is risking another "as low as practicable" situ-
ation where it has undermined its own criteria, and has affected
its credibility in the process. We see no indication that the
transportation environment has altered such that existing hypo~-
thetical normal and accident conditions are no longer valid.

COMMENTER: Westinghouse Electric Company

STAFF EVALUATION: The staff does not agree that the proposed rule change
is undermining the present criteria. Failure to add the proposed
criteria could result in situations that would affect our credi-
bility much more than any doubt brought about by taking tl..
action. For example, any leakage incident that could have been
prevented by requiring solid form rather than liquid would likely
have a greater adverse effect on the Commission than will be
caused by adopting a solid form requirement.

RESULTING CHANGES: None

COMMENT: The floxibility of shipping plutonium in either oxide or nitrate
foru ic to be preferred for technical and economic reasons in
fuel fabrication.
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COMMENTER:

Exxon Nuclear Company, Inc.

STAFF EVALUATION: The majority of opinions expressed by industry and AEC

RESULTING

COMMENT :

COMMENTER:

sources during discussions preceding the publication of the
proposed rule concluded that oxide was the preferred form for
receipt by the fuel fabricator. This was based on the economic
advantage gained by centralized conversion by the reprocessor
and the technical acceptability of a specification grade pluto-
nium oxide for use by the fuel fabricator. If the fabricator
has a need to redissolve and reconvert the plutonium, an obvious
cost disaivantage occurs - the price paid for the special ad-
vantages the fabricator feels he has gained by the excra proc-
essing steps.

CHANGES: None

Existing containers might be allowed to be used for solutions
having 2 maximum alpha particle activity of something like 100
or 200 Ci per liter (approximately 200 g per liter of plutenium
containing 6% plutonium 240 and 0.4% plutonium 241).

David R. Smith

STAFF ANALYSIS: The four-year transition period should provide for most

RESULTING

COMMENT :

COMMENTER :

of the “nticip .ed need for continued shipment of this type of
plutonium solution in present containers. If a need for con-
tinued use beyond 1978 is demonstrated, the proposal can be ex-
amined on its merits and specific exemption, pursuant to § 71.6,
10 CFR Part 71, could be granted if the proper determination
were made.

CHANGES: None

Recommend that the shipment of flammable compounds of plutonium
be prohibited as well as plutonium in powdered form.

Natural Resources Defense Council, Inc.

STAFF EVALUATION: While there are no present restrictions, per se, on the

shipment of flammable compounds, Part 71 requirements specify
that the package shall be so designed and the contents so limited
as to prevent the escape of any radiocactive material after the
package has been subjected to the normal and accident tests.
Thus, the flammability of the con!:nts must be considered in
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determining whether the packaging is acceptable. The proposed
rule attempts to compensate for not prohibiting the shipment of
powder by requiring the double containment of the plutonium.

RESULTING CHANGES: None

COMMENT: We believe that the current L-10 container is adequate to with-
stand any pressurization due to the radiolytic action of pluto-
nium. The exterior container contains sufficient absorbent
material to retain three times the liquid volume of the inner
container.

COMMENTER: Kerr-McGee Corporation

STAFF ANALYSIS: The staff does not agree that the L-10 container is ade-
quate to withstand any pressurization. This, however, is not
relevant to the argument of the proposed rule making, since the
concern is not with rupturing of the pressure vessel because of
pressure buildup, but with the presence of the pressure to act
as a driving force to expel plutonium liquid in the event of a
packaging error. The absorbent uwaterial in the L-10 is vermic-
ulite and is placed there to act as a thermal barrier. No credit
can be taken for its absorbency - in fact, such absorbtion could
be of concern from a criticality standpoint.

RESULTING CHANGCES: None

COMMENT: The shipment of solids would further constrain the development
of improved technology thereby adding a fiscal burden to the fuel
cycle industry.

COMMENTER: Kerr-McGee Corporation

STAFF ANALYSIS: Th- staff feels that the developing technology is favoring
the yse of oxide as the starting ingredient for the fuel fabri-
cator and that there is an economical incentive to use this form
of material generated by the fuel reprocessor. Thus, we do not
agree with the respondent's contention.

RESULTING CHANGES: None

COMMENT: The measurements of quantities transferred in solids are much less
accurate than that experienced with the transfer of liquids.
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COMMENTER: Kerr-McGee Corporation

STAFF ANALYSIS: Staff does not agree with this contention. The oxide
could be readily assayed by calorimetry, thus substantially
reducing shipper-receiver differences. The nitrate is not
readily assayed by calorimetry.

RESULTING CHANGES: None

COMMENT: The wording of the proposed rules is confusing and ambiguous.
COMMENTER: Westinghouse Electric Company

STAFF EVALUATION: Since only one person expressed this concern, it is
not felt to be a general problem.

RESULTING CHANGES: None
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DISCUSSION OF GENERAL MANAGER'S COMMENTS OF NOVEMBER 7, 1973

COMMENT: We agree with the basic concept of double~contaimment for
shipment of plutonium in a concentrated dispersible form since
it will provide a higher degree of assurance against operator
error (and we have a program now underway to develop such
package designs). We do not, however, agree with the idea that
concentrated dispersible plutonium must be further protected by
a third line of containment - "special form" encapsulation; and
we vehemently disagree with the requirement that all plutonium,
regardless of form or concentration have all three.

To require that massive plutonium metal, very low concentration
plutonium contaminated solid waste and equipment, plutonium~
bearing reactor fuel elements, and plutonium-bearing high level
s0lid radiocactive waste, even be doubly contained is not neces-
sary from a safety standpoint, and to further require that mate-
rials of this nature be encapsulated into "special form" cer-
tainly cannot be justified.

STAFF ANALYSIS: 1If by "third line of contaimment" the GM means that there
would be three barriers required, then there is a misunderstand-
ing of the intent of the proposed rule. Packages for Type "B"
quantities of plutonium presently vequire only one level of con-
tainment. The proposed rule woul: introduce a second contaimment
barrier, the "special form" capsu.e. The staff intent was to
provide doubl:z containment in the packaging of plutonium solids.
The "special form" capsule was chosen since it was a form of
encapsulation that was already defined in the AEC regulations,
with corresponding performance specifications. The need for the
inner containment is based on the desire to provide a substitute
for not requiring the plutonium to be in a "nonrespirable'" form.
Upon reconsideration, the staff feels that as long as it can be
shown that the inner container has maintained its integrity after
being subjected to the accident and normal test conditioms, while

within regular Type "B" packaging, sufficient protection will be
afforded.

Since the double containment provision is in place of requiring
"nonrespirable" form, those forms of plutonium which are essen-
tially nonrespirable could be exempted from the double contain-
ment requirement. The principal thrust of the requirement is
aimed at plutonium oxide powder. The rationale for exempting
reactor fuel elements is presented earlier. Since the concern is
with minimizing possible leakaze due to packaging errors, exemp=-
tion of metal and metal alloys from the double containment re-
quirement would be warranted in view of the relatively massive
configuration in which they arc¢ shipped. Shipment would continue

o2l = Enclosure "B"



RESULTING

COMMENT :

to be in Type B packages. Waste materials packaged for disposal
in Type B packages could be exempted because the usually dilute
nature of solid waste would not constitute a leakage problem.

CHANGES: The requirement for the inner container to be a "special
form" capsule has been removed in favor of a general requirement
for double containment. Specific exemptions from the double con-
tainment requirement for reactor fuel elements and metal have been
added, along with a mechanism for approving an exemption on a case-
by-case basis for other forms of plutonium (such as low level
waste).

One other problem that has been raised by our study of the pro-
posed regulation deals with the absolute prohibition of shipment
of plutonium solutions (for greater than 20 Ci). This would pre-
vent or at least seriously hinder the current practice of analyt-
ical sample exchange which is an important part of the U.S. and
the international safeguards program.

STAFF ANALYSIS: 1In the preparation of the proposed rule, consideration was

.given to the need for some exempt quantity for plutonium shipments
as liquids. There were suggestions that the rule be written to
require solid form for all shipments of plutonium. This sugges-
tion was rejected, because of the recognized need for transfer of
ana!ytical samples. The staff instead proposed a threshold limit
of 20 curies, an activity level that is consistent with AEC and
IAEA shipping requirements for "large Quantity". Information pro-
vided by the Regulatory safeguards group in the Directorate of
Regulatory Operations was that a 20-curie limitation would not
place any undue burden on their shipments of inventory verifica-
tion and other analytical samples.

There were no comments made from the private sector that their
shipments of analytical samples would be affected, although a
couple of respondents suggested that exceptions be granted in
special cases fcr process development purposes. The regulations
provide for the Commission to grant such exemptions from the re-
quirements of the regulations as it determines are authorized by
law and will not endanger life or property and the common defense
and security. Through this mechanism, requests for shipments of
liquids in excess of 20 curies will be evaluated on their partic-
ular merits.

Two of the AEC contractor organizations (New Brunswick Laboratory
and Lawrence Berkeley Laboratory) responded to the General Managor
that an outright prohibition of liquid shipments (which was not
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proposed in the rule) would place an onerous burden on research
facilities and the NBL analytical laboratory. These statements
support the need for some exempt quantity.

The staff believes that the 20-curie threshold value for requir-
ing solid shipment should not be changed. Requests for shipment

of greater quantities of liquids should be evaluated on a case-
by-case basis and special exceptions granted where warranted.

RESULTING CHANCES: None
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COMMENTS OF THE ADVISORY COMMITTEE C!' REACTOR SAFEGUARDS

In December 1970, the Advisory Committee on Reactor Safeguards expressed
to the Director of Regulation their keen interest in the subject of plu~
tonium shipment and expressed a desire to be kept informed of develop-
ments from studies in progress. They expressed their belief that ship-
ping plutonium in the liquid nitrate form presents sufficient potential
hazard that steps should be taken to strongly encourage shipment of plu~-
tonium in the nonrespirable oxide form or in other solid form by 1975.

The ACRS was furnished with copies of the pertinent staff papers and
they were discussed by the Environmental Subcommittee on January 31 and
February 1. The Director of Regulation discussed the matter with the
full committee on February 8. The ACRS had two comments to offer:

They were in agreement that the proposed rule making was consis~
tent with their earlier recommendations regarding the form for
shipping.

They suggested that the 20-curie threshold be defined as 20
alpha curies.

With respect to the latter comment, the intent would be to discount the
contribution to total radiocactivity from the plutonium-24]1 isotope, a
relatively short-lived beta emitter, thereby permitting a greater quan-
tity of plutonium to be shivp2d in the liquid form. In establishing a
threshold value for requiring sciid f..- :or shipment, the staff felt
that relief from the solid form and other requirements of the proposed
rule should be provided to cover the shipment of analytical samples and
research materials where solid form would be impractical and not neces-
sary from a safety standpoint.

The 20-curie threshold was chosen because quantities in excess of this
value represent a "large quantity" of plutonium, as defined in AEC and
IAEA transport regulations. It is at this point that certain additional
packaging requirements are imposed. Use of the 20-curie threshold is
consistent with other parts of the regulations, e.g., the shipment of
plutonium by passenger aircraft. The activity in these cases is deter-
mined by considering the total contribution of all plutonium isotopes
present. There does not appear to be any compelling reason to do other-
wise in this case at the present time.
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ENCLOSURE C

ENVIRONMENTAL IMPACT APPRAISAL

CONCERNING PROPOSED AMENDMENTS TO

10 CFR PART 71 PERTAINING

TO THE FORM OF PLUTONIUM FOR SHIPMENT
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SUMMARY

Description of Action

The proposed action concerns an amendment of the AEC reguiations
in 10 CFR Part 71 which would require that plutonium (in excess
of 20 curies per package) be shipped as a solid encapsulated to
meet the requirements of special form and that the requirement
become effective three years after the date of adoption of the

amendment. Based on the comments received on the Federal Register

notice of August 1, 1973 (38 FR 20483), concerning the proposed rule
making, the Staff is considering the possibility of specifying that
packages provide at least double containment in lieu of the special
form encapsulation as proposed and that certain solid forms of
materials containing plutonium (such as reactor fuel assemblies,
metal, metallic alloys and other solid materials as may be
appropriate) not be subject to double containment provision. In
addition, the proposed rule making may be made effective after a
longer period of time such as four years following adoption, rather
than three years as proposed. In the Staff's opinion, these modifi-
cations will still meet the basic objectives of the proposed rule

making.
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The existing regulations permit the shipment of plutonium in any
chemical or physical form, including 1iquid plutonium nitrate.
Plutonium nitrate solution is shipped from a fuel reprocessing
facility to a fuel fabrication plant for conversion to the oxide
form (a solid) and subsequent processing. The Staff believes
the 11kelthood of plutonfum leakage as a result of human error
during preshipment operations would be substantially reduced

and safety would be enhanced if the only permitted physical form
of plutonium “nr shipment was a2 solid form, since solids are
less susceptible to leakage. Under the proposed rule making,
plutonium would be converted to a solid form, most likely the
oxide, at the reprocessing facility and shipped to the various

fuel fabrication plants for subsequent use. On the basis

of the evaluation set forth in this statement and after weighing

the environmental, technical, economic, safety and other benefits
against environmental costs and considering available alternatives,

it is concluded that, from the environmental viewpoint, tne benefits
of the proposed amendment (including the possible modifications
mentioned above) outweigh the costs. In fact, this assessment

shows that there is no potential that the environment may be
significantly affected as a result of the proposed rule. Consequently
this document, originally intended as a draft environmental state-
ment, has now been used in support of a determination that no

impact statement need be prepared.
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2. Summary of Environmental Impacts Including Adverse and Beneficial

Environmental Effects

Decrease in the risk of radiation exposure of the general popu-
lation from shipment of plutonium.

As a result of centra’ized conversion of plutcnium nitrate to
plutonium dioxide at fuel reprocessing facilities, there would
be a decrease in the environmental impact from chemicals and
radioactive materials at fuel fabrication plants and an increase
in the impact at reprocessing plants. The net effect would be
an overall decrease in the impact on the environment due to the
characteristics of the reprocessing facilities and their sites.
In the unlikely event there is a process incompatibility requiring
additional processing at the fuel fabrication facility due to
receiving plutonium as a solid, there could be a small incre-
mental increase in the discharge of chemicals and radioactive
materials into the nearby environs of plutonium fuel fabrication

plants. This is not expected to prod.~~ a detectable impact.

3, Summary of Major Alternatives Considered

No action

Double containment of plutonium nitrate solution,
Double containment of solid form,

Single containment nonrespirable plutonium dioxide,

Double containment nonrespirable plutonium dioxide.
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1. INTRODUCTION

The Atomic Energy Commission (AEC) regulations in 10 CFR Part 71,
"Packaging of Radioactive Material for Transport and Transportation
of Radioactive Materials Under Certain Conditions" establishes,
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