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The Commissioners

Discussion:

Current Discussions in the Disarmament Context

The on-going bilateral negotiations between the U.5. and the
Russian Republic have already resulted in agreements to
dismantle large numbers of nuclear weapons. The disposition
of the nuclear materfals from the dismantied weapons must
foilow.

Typically, the process of disarmarent 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 1s in a form which 1s ready for either
storage or the conversion process. The partfal 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
disarmameni 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 Russta. 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 HEU; (2) convert the U.S.
generated HEU and Pu; (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 (BAW-Lynchburg and NFS-Erwin), A decision to have
the HEU and Py converted at B&W-Lynchburg and NFS-Erwin would
have the maximum impact on NRC, NRC will obviously be least
impacted 1f the decision is to convert the material in Russia,
There will be little impact on NRC if the material 1s
transported from Russia to the U.S. government-to-government
(1.e., to DOE facilities, by DOE transport vehicles).
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Several other issues must be addressed such as the guantities
of SNM generated by this process, SNM transportation
capabilities, and distribution of the final product ‘“eed
material) before the options can be explored in detail., The
answers to several of those questions may lead to 2 better
understanding of the impact on NRC,

Technologies and Facilities Available for Conversion of SNM
Metals to [aﬂ 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 uranfum (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) MEU metal can be converted to uranium oxide powder and
blended with DU/NU oxide.

(C) HEU metal can be dissolved ‘n nitric acid (nnos) and
blended with DU/NU nitrate solutions,

(D) HEU meta)l can be converted to hexafluoride (UFS)
gas and blended with DU/NU hexaf luoride.

2. Conversion of HEU metal to commercial fuel facility feed
(Ynput) material,

(A) Uranium metal can be burned in air to form uranus-uranic
oxide (U Og ) followed with hydrogen (H,) reduction
to uran1am dioxide (UOZ) or in steam u‘th Hz) to
directly form U0,.

(8) Uranium metal cah be dissolved in nitric acid and the
resulting solution thermally denitrated to U0,. (This
product would be dissolved by the fuel fabricators at
the head end to their process.) The U0, could be
reduced to 002 by ca\c1n1n7 in a hydrogén atmosphere.

(C) Uranium metal“can be dissolved in nitric acid and
precipated with ammonia (NH,) to form ammonium
diuranate (ADU). ADU can bi direct)y reduced to UOZ by
calcining in a H2 atmosphere.

3. Conversion of uranium metal to Ufs.
(A) Uranium metal can be burned to the oxide and subsequently

burned in fluoride (F,) to form UF.. UF, is the standard
input (feed) material for the uranQum fugl fabricators.
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4. Conversion of plutonium meta) to mixed oxide fuel,

(A) Plutonium metal readily burns in air to form Puoz.
Dissolution processes are also available,

(B) The plutonium oxide would be mixed with UD, to form
the mixed oxide, Mixed oxides containlng 35!
Puoz are requi-ed for fast reactors and 4% "’02
for" 1ight-water reactors.

The following DOE and commercial facilities are available
for performing the conversion processes:

(A) Facilities for HEU metal casting are available only at
the Y-12 Plant (Osk Ridge, Tennessee) within the
complex. However, commercial facilities also may be
made available at B&W-Lynchburg and NFS-Erwin with the
addition of some new equipment, (Note: Y-12 is not
licensed, NFS<Erwin and B&u-Lynchbur? are licensed,)

(B) MHEU gissolution and conversion facilities are available
at Savannah River Plant, ldaho Chemical Processing
Plant and the Y<12 Plant of the DOE complex and at NRC
1fcensed facilities, NFS<Erwin and BeW-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,

NRC's Readiness to Respond to the Nationa) 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

] fue) facility licensees will have to obtain license
amendments for this activity, Also, the commingling of HEU

and LEU within the same facilfty will complicate the safeguards
measures needed and the associated licensing considerations.
Current rules outline clear distinctions in the material
control and physical protection measures for each type

of material., New safeguards rulemaking may be required.

There 1s current rulemaking underway for upgrading
transportation requirements for Category I ?HEU) and

Category 11 Pu/HEU metals which w111 be applicable to the
safeguarding of shipments that could potentially develop

as a result of the disarmament program. Currently, the

small amounts of commercial HEU being transported are

being shipped by the existing DOE Safe Secure Transport

(SST) system, since there are currently no commercial carriers
licensed to ship HEU.
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For 1icensing 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 commercial power reactors,
published a draft Generic Environmental Statement on Use of
Mixed Oxide Fuel in Light Water Reactors (GESMO), WASH-1327

in August 1974, The final GESMO Report was published by

the NRC tn August of 1976 (NUREG-0002). The purpose of the
GESMO was to assess the impacts of the implementation of
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 lndustr;oagainst 2 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 Py
conversion facility would be significantly less. The GESMO
contains @ 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 facilities

would be subject to this requirement,

Since the conversion of MEU and Pu reclaimed from decom-
missioned nuclear weapons may be a major national under-
taking, & comprehensive environmental impact statement

(E1S) for the conversion ogerat1on and the use of the
converted MEU and Pu as LWR fuel would be required. It

is likely that DOE would be charged with the responsibility to
prepare the £15, NRC would probably be asked to assist DOE

by providing technical input.

Alternatives in Natfonal 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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Nuclear Designers
From Eastand West
Plan Bomb Disposal

By WILLIAN | BRGAD
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Bisarmament’s Fallout
30 Tons of Plutonium May Require Disposal
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Disarmament Challenge: How to Dispose of One of Earth’s Most Lethal Substznces

il
i
it s

£
i
§
!
i

cham roartewm and coasre that the
muterial cavet Lol wite the wrong
L
Awstant Foeegy Severtary Rach
ard A Clavtos  whe runs the By
2y Pepartment e complet
sard the we agmar bo b detroped
il b drcrcwmbled ot e degaart
menl . Paster plast w Asusilie
Ten _ the samw sty wheee they

Aftrr e vty the it o
“pite” or warhewd togpers, will be
stored 2t Pacten el ot swistary
haves unid 2 prrosest degeosal
phan o deveioped he et

Karthand Aw Force Base N M. »
expected to b 3 pramary storage
site

e plan = to store these pets
o the teme bemg w2 sale and -
cure torm, w the form that & oo
ot od e wespemss © Thes optee
Ve swet cconmmn 3l w the sear
term e saed

e and @ weuld probably b "2
mattes of yraes” heboee a hmg term
g 3l wobeteon . honen

Pagt bong i-Tm Sngeeateen of TS
st ey preeont s ettt priste o
st Shonld 2 wevddn st pee
gram be negutated with the Sovet
Piosows, whah sbsn fan 3 sarphes of
hstamesm’ Anet Do the phioton:
b claedud s waste? I wa, et
cral Law reauares That o b degrred
ool promamenily w3 ety lwenwd

Mate comply  with  internatenal
At Fawipy Agem v regpulatumns
P— B e
onsn b tormed sver 1o MEA con-

{

“1 would advecste pettng 4 W
abeguarded storage whee we ol
et what we aie goeng to do eth
# w the long teem " <and Framk von
. .-ﬁ-e-n-h-:-
ton {lnrveraty

- of ws are pressmg o add
[agrrementsi

{

{

|

{
y

1
I
f

)
fi
Hi

are bemg made by & clomed cuvie of
1 thenk they cowsmder thes

il
f !!;ii
|

|
|

'i

s
i
!
|

|

a
1
!

)
!

!
!
i
|

l

|
i

1
I

i
i
!

:
i



