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~

Executive Director
for Operations

Subject: DISP 051T10N OF THE WEAPONS GRADE NUCLEAR MATERIAL -

FROM DECOMMISSIONED NUCLEAR WEAPONS

Purpose: To aovise the Commissioners of an issue with potential
national policy implications concerning the disposition of !
large quantities of weapons grade spacial nuclear (naterial '

(SNM) resulting from decomissioned nuclear weapons.

Backgrounds Since the global nuclear threat was dramatically reduced with
the end of the cold war, the two super oower nations, the>

United States (U.S.) and the Russian Republic, have announced |
their intentions, based on a bilateral agreement, to dismantle ,

large nurr.bers of their existing nuclear weapons. The
resultant large amount of reclaimed high enriched uranium
(HEU) and plutonium (Pu) will create new handling,
transportation, storage and safeguards challenges potentially
impacting the Nuclear Regulatory Commission (NRC) and our
licensees. This paper provides the following informations
(1) current discussions in the disarmament context, (2)
technologies and f acilities available for conversion of SNM
metals to light water reactor (LWR) fuel, (3) NRC's readiness
to respond to the national initiative, and (4) potential
alternatives in national policy formulation.
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Discussion: Current Discussions in the Disarmament Context

The on-going bilateral negotiations between the U.S. and the
Russian Republic have already resulted in agreements to
dismantle large numbers of nuclear weapons. The disposition
of the nuclear materials from the dismantled weapons must
follow.

Typically, the process of disarmacent involves (1) separating
the nuclear warhead from its delivery system, (2) extracting
or separating the HEU or Pu from the warheads, and (3) changing
the chemical / physical form of the SNM to remove the restricted
data associated with the SNM, such as shapes, surface and
thickness specifications, alloy composition and Pu isotopes.
At this point, the SNM is in a form which is ready for either
storage or the conversion process. The partial disarmaments
made to date have apparently gone no further than the first
step of this process.

In order to cooperate in mutually agreed upon general
disarmament actions, several, as yet not agreed upon, options
exist for the disposition of the weapons related SNM. One
possibility would be for the U.S. to offer to store Pu and
purchase HEU from Russia. Another possibility would be for
the U.S. to build facilities in Russia, to be operated by the
Russians with U.S. support, to convert the material into LWR
fuel. Shipment to and conversion of the material in the U.S.
is another possibility. The overall impact of the disarmament
process may further result in policy decisions to (1)
convert only the U.S. generated HEUs (2) convert =the U.S.
generated HEU and Pui (3) convert only the HEU generated by
both the U.S. and Russia (and potentially other federation
countries) or (4) convert both the HEU and Pu from all
federation sources.

Any impact on the NRC and our licensees would depend upon
decisions made by the respective governments on several

;

cptions available, such as the few addressed above. Impact on'

| NRC would also be contingent upon-the direction of U.S. policy
| on whether the conversion process would be performed at
! Department of Energy (DOE) facilities or at NRC licensed

facilities (B&W-Lynchburg and-NFS-Erwin). A decision to have
the HEU and Pu converted at B&W-Lynchburg and NFS-Erwin would
have the maximum impact on NRC. NRC will obviously be least
impacted if the decision is to convert the material in Russia.-
There will be little impact on NRC if the material is
transported f rom Russia to the U.S. government-to-government
(i.e., to DOE facilities, by DOE transport vehicles).

|
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Several other issues must be addressed such as the quantities
of SNM generated by this process, SNM transportation
capabilities, and distribution of the final product '7eed
material) before the options can be explored in detail. The 4

answers to several of those questions may lead to a better
understanding of the impact on NRC.

Technologies and Facilities Available for Conversion of SNM
Metals to LWR Fuel

The following information provides an overview of technologies
currently available for conversion of weapons grade SNM.

1. Blending of HEU to form low-enriched uranium (LEU).

(A) HEU and depleted or normal uranium (DU/NU) metals cut
into appropriate sizes can be melted together and
recast to form LEU ingots or rods.

(B) HEU metal can be converted to uranium oxide powder and
blended with DU/NU oxide.

(C) HEU metal can be dissolved in nitric acid (HNO ) and3
blended with DU/NU nitrate solutions.

(D) HEU metal can be converted to hexafluoride (VF )6
gas and blended with DV/NV hexafluoride.

2. Conversion of lieu metal to commercial fuel f acility feed
'

(input) material.

(A) Uranium metal can be burned in air to form uranus-uranic :
oxide (U,08 ) followed with hydrogen (H,) reduction ,

to uranidm dioxide (UO ) r in steam (with H ) to
2 2directly form VO ,

(B) Uranium metal can be dissolved in nitric acid and the
resulting solution thermally denitrated to_VO . -(This
productwouldbedissolvedbythefuelfabric$torsat
the head end to their process.) The VO,'could be
reduced to 00 by calcining in a hydrogen atmosphere.

2
(C) Uranium metal can be dissolved in nitric acid and

.precipated with ammonia (NH ) to form.amonium2
diuranate (ADU). ADU can be directly reduced to UO by

2calcining ~in a H atmosphere.
2

3. Conversion of uranium' metal to VF *6

(A) Uranium metal can be burned.to the oxide and subsequently
UF is the standardburned in fluoride (F ) to form UF .

input (feed)materialfortheurankumfuhlfabricators.2

-
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:

4. Conversion of plutonium metal to mixed oxide fuel. .!
-!
1(A) Plutonium metal readily burns in air to' form Pu0 '

2Dissolution processes are also available. ;

to form |(B) The plutonium oxide would be mixed with 00,$%the mixed oxide. Mixed oxides containing Z !

IPu0 are requi ed for fast reactors and 4% Pu022for light-water reactors.
bThe following 00E and commercial f acilities are available

for performing the conversion processes ;

;

(A) Facilities for HEU metal casting are available only_at i
the Y-12 Plant (Oak Ridge, Tennessee)~ within the DOE
complex. However, comercial f acilities also may be- '

made available at B&W-Lynchburg and NFS-Erwin with the
addition of some new equipment. (Note ~Y-12 is_not . -i
licensed,NFS-ErwinandB&W-Lynchburgarelicensed.)- ,

(B) HEU dissolution:and conversion facilities are available '
at Savannah River Plant, !daho Chemical Processing
Plant and the Y-12 Plant of the DOE complex and at NRC
licensed facilities, NFS-Erwin and B&W-Lynchburg.

(C) Pu conversion facilities are available at- (

Rocky Flats Plant, Los Alamos National Laboratory,
Hanford Engineering Development Laboratory, and the
Savannah River Plant.of the_ DOE complex.: 1

NRC's Readiness to-Respond-to the National Initiative |

NRC's current safety and safeguards ~ regulations ..

cover the types of operations needed to convert weapons: grade *

material- to .WR fuel.: However, the existing Category,
I fuel facility licensees will.have to obtain-license 4 . i

'

amendments for this activity. Also, the commingling _of-HEU-
and-LEU within the same facility will complicate the safeguards <

"measures needed-and the associated licensing considerations..
Current rules outline clear distinctions-in the material
contro1 and physical-protection measures-for each type:
of. material.- New safeguards rulemaking may be required. .

1

There is' current rulemaking underway for. upgrading
transportation requirements for Category I .(HEU) ando

| Category 11 Pu/HEU metals which will be applicable to the ~ :

safeguarding of shipments that could potentially develop >

as a result-of.the~ disarmament program.- Currently,1the -

small- amounts of comercial HEU being transported are -n
being shipped by the existing DOE-Safe Secure _ TransportI

E -(SST) system, since there 'are currently no comercial carriers
licensed to ship HEU.-

N
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:

For licensing review of a facility for recycle Pu,
'the former Atomic Energy Commission, prompted by the

concern for the potential production of. large quantities :

of plutonium from nuclear generated comercial power reactors,
pubitshed a draft Generic Environmental-Statement on use of

'

MixedOxideFuelinLightWaterReactors(GESMO), WASH-1327-

i|
in August 1974. The final GESMO Report was published by
theNRCinAugustof1976(NUREG-0002). The purpose of the
GESMO was to assess the impacts of the implementation of j

plutonium recycle in the LWR industry. The original draft- ;

GESMO only considered the issues of health, safety and - '

environment. In May of 1978, the NRC published a supplemental
report to GESMO to include safeguards (NUREG-0414, Safeguarding !
a Domestic Mixed Oxide Industry against a Hypothetical ,

Sub-National Threat"). The GESMO project was terminated ,

August 1, 1979, as a result of a national policy not to
pursue the Pu recycling-process. .'.

However, the conversion of the reclaimed Pu from-nuclear-
weapons to LWR fuel does not-require reprocessing.
Therefore, the regulatory process for licensing of a Pu- '

conversion facility would be significantly less.= The GESMO
contains a wealth of information which can provide the needed
technical basis for developing . licensing review guidance.
and procedures. It should be noted, however, that for'the
previously licensed Pu facilities there were no requirements
to design the facilities to resist =the forces of natural- .

-
'

phenomena such as earthquakes. The new Pu f acilities-
would be subject to this requirement. -

Since the conversion of HEU and Pu reclaimed from decom- a
missioned nuclear weapons may be a major national under-
taking, a' comprehensive environmental impact statement-
(EIS) for the conversion operation and the use of the
converted HEU and Pu as LWR fuel would be required. It!
is:likely that DOE would be charged with the responsibility to

- prepare the EIS. NRC would probably be asked to assist DOEi
by providing. technical input. . '.
Alternatives in National Policy Formulation

The staff-understands that several other federal' agencies
are also assessing-and evaluating the current-global-
and domestic need .to~ address the disposition of the SNM-
recovered from dismantled nuclear weapons.-

'
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There is also public discussion of this issue. Enclosure 1
is an article by William Broad that appeared in the New York
Times on December 17, 1991. Also, Enclosure 2 is an
October 19, 1991 article written by Thomas Lippman appearing
in the Washington Post.

Accordingly, the following are the possible options for
the Commission as courses of action for addressing the current
national environment concerning the issue of disposition of
the SNM reclaimed from the decommissioned nuclear weapons.
Unless otherwise directed by the Commission, the staff will
pursue Option (3).

(1) NRC may pursue a passive role and react to
specific calls for action from the President or
the Congress.

(2) NRC may pursue a pro-active role and push for a
national policy on the conversion issue which would
involve the NRC.

(3) NRC may pursue a middle-of-the-road policy involving
actively monitoring the activities related to the
current issue which are taking place in other federal
agencies, and interacting with them as appropriate.

Coordination: The Office of the General Counsel has reviewed this paper
and has no legal objections.
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