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- “We have concluded o MR EDOTIEIKAELTZHE
unanimously that there is no K AT ATl i
prospect of security against NDBGFENT A FETH S LD
atomic warfare in a system of EERICE LT

international agreements to
outlaw such weapons controlled o« B L HINE 0O T 3

only by a system which relies on ABETH B L0 5 T - IEER
Inspection and similar police- BgE A R TH 5 = & A
ltke methods. 952D TH S,

« National rivalries in the
development of atomic energy L CFFEYL Y YT — )L
readily convertible to S (1046)

destructive purposes are the
heart of the difficulty.”

- “The Achison-Lilienthal
Report”

1946.
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Technological path to Nuclear Weapon :
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Fuel rods N Spent
fuel rods

source:|AEA, 2006
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Figure 1.2. NMational stocks of highly enriched
uranium as of mid-2009. The numbers for the United
Kingdom and United S5tates are based on their
publications. The civilian HEU stocks of France, the
United Kingdom are based on their public declara-
tions to the IAEA. Numbers with asterisks are
non-governmental estimates, often with large

Source: IPFM (2009)

uncertainties.™ Numbers for Russian and U.5.
excess HEU are for June 2009. HEU in mon-nuclear
weapon (NNW) states is under IAEA safeguards. A
20% uncertainty is assumed in the figures for total
stocks in China. Pakistan and Russia, and for the

military stockpile in France, and 50% for India.
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Feed
150 metric tons
natural uranium
150 metric tons
natural uranium
150 metric tons

natural uranium
20,000 kg 4% LEU

Time
Lyear

lyear
40 days
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Product
20,000 kg LEU (4%)

654 kg HEU (93%)
(26 bombs)
100 kg HEU (93%)
(4 bombs)

100 kg HEU (93%)
(4 bombs)

Depleted Tails

0.2% U-235

0.31%

0.65%

3.55%

100 XA YMIEFAEREMIELSDRBEI T BIREEN (130 /&) T, LEED
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Source: International Panel on Fissile Material (IPFM),“Global Fissile
Material Report 2006,
http://www.fissilematerials.org/ipfm/site_down/ipfmreport06.pdf
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Figure 1.3. National stocks of separated pluto-
nium. Civilian stocks are based on the most recent
INFCIRC/54&9 declarations for January 2008 and
are listed by ownership, not by current location.
Weapon stocks are based on non-governmental
estimates except for the United 5tates and United
Kingdom whose governments have made declara-
tions. Uncertainties of the military stockpiles for

Source:IPFM (2009)
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China. France, India. Israel, Pakistan, and Russia
are on the order of 209%. The plutonium India sepa-
rated from spent heavy-water power-reactor fuel
has been categorized by India as “strategic,” and
not to be placed under IAEA safeguards. Belgium
holds 1.4 tons of foreign-owned plutonium, but has
no stockpile of its own (Appendix 1C).



EABTIL k=Y AEEEFTBEEHE(~2007)
-HEEEEEAKIT TS (E-{L-F-B)

n.d. 3I5.6 0.0 0.0 10.2 0.0
3.8 759 na 30.3 69.1 L5.0

1.0 =<0.0% 2y 1y 0.0 0.9 L]

n.d. 377 0.0 0.0 11.8 L]
3.9 81.2 5.2 32.0 T2.5 L5.0

0.9 =0.0% 27.6 0.0 0.9 L]

n.d. 38.5 0.0 0.0 16.6 L]
2.7 ax.7 5.3 EE R T8.1 L5.0

o6 =0.05 32.1 0.0 0.9 0.0

n.d. 33.5 0.0 0.0 17.1 0.0
2.9 80.5 5.6 35.2 8204 L5.0

1.0 =0.05% 32.4 0.0 0.9 L]

n.d. 320 0.0 0.0 20.9 0.0
I & T9.9 5.3 IT.2 Q0.8 L5.0

0.5 =0.05% 33.3 0.0 0.9 0.0

n.d. 30.5 0.0 0.0 22.5 0.0
3.5 T8.6 .0 38.2 a96.2 L5.0

0.5 =<0.0% 35.2 0.0 0.9 L]

n.d. 297 0.0 0.0 25.9 0.0
3.3 T78.5 5.6 307 102 6 Ly 9

0.5 =0.05% ITa 0.0 0.9 L0

n.d. 30.3 0.0 oo 26.5 .o
2.8 81.2 5.9 L 1049 L5.0

0.0 <0.05% IT 9 oo 0.9 .o

0.3 297 0.0 0.0 26.5 L]
0.6 a2.1 6.7 LI 106.9 L, 9

0.0 =0.05% 38.0 0.0 0.9 L]

1.5 27.3 0.0 0.0 26.8 L]
1.5 82.2 a7 LI ] 108.0 5390

0.0 =0.05% ER 0.0 0.9 0.0

[] Inventory held in coungry [ | Foreign-owned (included in local inventory)
[] Stored outside the oo iy sy s s ——

Source:IPFM (2009)
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Separated plutonium Spent fuel assembly
(1000 pounds and 12 feet long)

=
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E
(]
%
L
] Ll R ey —
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\ ) ".\.\\\- ! . | :
i ; L fli ._ Dose point
u" igm . Dm rﬂm a mme}. assgmbl}'-
2.5 ke Pu in light-weight container. 5 kg Pu. Lethal gamma dose i 20 minutes
i . ; , 50 years after discharge. Requires 20-ton
Can be processed in a glove box. Yt ; (t E o qt Lt
; : : container to transport & remote handling
Four cans enough for Nagasaki bomb. g e ; g

behind thick walls to recover.
Source: Frank von Hippel, “Management of Spent Fuel in the US:
lllogic of Reprocessing,” Presentation at Carnegie Endowment for
International Peace Non-proliferation Conference, June 2007.

7
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Source; M. Bunn, A. Suzuki, etc. “Interim Storage of Spent Nuclear Fuel: A Safe, Flexible, and Cost Effective
Near-Term Approach to Spent Fuel Management”, Haravard University, The University of Tokyo, 2001
http://belfercenter.ksg.harvard.edu/publication/2150/interim_storage _of spent_nuclear_fuel.html
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“Toward a Safer World, The Economist, 2003/10/16, “Saving ourselves from

Self-Destruction,” NYT 2004/02/12,

71— F = BZL Iz j’o T 5. 2004/06/2, [Control, Commitment and

Collective Security])

http://www.ceip.org/files/projects/npp/resources/2004conference/speeches/elbaradei.
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March 17, 2009. International Nuclear Fuel Cycle

Conference, London

“UK is supporting current moves towards a multinational nuclear fuel cycle under
the IAEA. One element in the system could be a nuclear fuel bank as a guarantee
of supply” (by Gordon Grown, Prime Minister of UK)

[PEEXTAEADED TWB MBS A 7 L DL S E X /HT 5., | (F7F5T v
EH)
April 1, 2009. G20 London summit

» Joint Statement by President Dmitriy Medvedev of the Russian
Federation and President Barack Obama of the United States of America:

“We welcome the work of the TAEA on multilateral approaches to the nuclear fuel
cycle and encourage efforts to develop mutually beneficial approaches with states
considering nuclear energy or considering expansion of existing nuclear energy
programs in conformity with their rights and obligations under the NPT”

[TAEADED TV DI A 7 VDL R EM 20 51 CREEEN)
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 US: Global Nuclear Energy Partnership (GNEP)
KE D Tu—"VRERT = b F =y T .

» Russia: International Uranium Enrichment
Center and Nuclear Fuel Bank
us 7 R Y & — LR S .

» NTI (Nuclear Threat Initiative): International
Fuel Bank
MR =3 %7 4 7 ISR Sy 7

* Germany: Multinational Enrichment Center
FA Y  ZEFERE X —

» 6 Country Proposal: Nuclear Fuel Assurance
Backup system (Japan’s proposal: Standby
System)

77 At (6 AE) 2% L RMIERGAREE
(HARZRIZZDHiTTE L TORBHEN S 2T L)
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« Baruch Plan:tproposed an International Atomic
Development Authority — 1946

e Atoms for Peace: sgeech to UNGA by US President
Eisenhower — 1953— proposed an IAEA

e |AEA Statute (1956): Article 111.B.2 and Article XII1.A.5
provide for Agency control over excess special fissionable

materials

 |AEA studﬁaro'ect on regional nuclear fuel cycle centres
(RNFC) —1975 to 1977

. Cogénzittee on International Plutonium Storage (IPS) — 1978

e International Fuel Cycle Evaluation Programme (INFCE) —
1977 to 1980

e United Nations Conference for the Promotion of
International Cooperation in the Peaceful Uses of Nuclear
Energy (UNCPICPUNE) -1987

e Committee on Assurances of Supply (CAS) — 1980 to 1987

e International Symposium on Nuclear Fuel and Reactor
Strategies:Adjusting to New Realities (1997)

e Technical, Economic and Institutional Aspects of Regional
Spent Fuel Storage Facilities (RSFSF) — 2003 IAEA TecDoc
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Milan Document (2010)

IR T AV I DOERE. BUEMNDRRERS
15. Nuclear fuel production should be soon mfenationalized, without prejudice to the

malienable right recognized in Article IV of the treaty, Infernational consortiums for
enriching uranium and for the production of nuclear fuel should be encouraged and the

monitoring of these mternational consortiums should be firmly tn the hands of the JAEA
Phasing-out of reprocessing in favor of interim storage should also be encouraged

! Currently the world is dealing inadequately with 230 tons of already separated plutonium and the 70 tons of
weapon-grade plutonium that Russia and U.S. have declared excess. Reprocessing costs more than interim storage

and complicates radioactive waste management. For a non-nuclear state. 1t can provide a civilian pretext for creating
a nuclear-weapon option.

Source: Pugwash Conferences on Science and World Affairs, “Milan Document on Nuclear Disarmament

and Non-proliferation,” Jan, 2010, http://www.pugwash.org/reports/nw/milan-consultation-
2010/Milan_document_jan10.pdf
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“Important decisions impacting society depend on the
integrity of scientists and upon the reliability of the
scientific data they provide. Wrong decisions can

cost us the earth”  (at 54 Pugwash Conference
and World Affairs, Seoul, 2004)
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“ Crude nuclear weapons (similar to
the Hiroshima gun-type and Na asakl
implosion-type weapons) could

constructed by a group not rev1ously
engaged in designing or buildin
nuclear weapons provided that they
have the technical knowledge,
experience, and skills in relevant
areas,” by Carson Mark etc., 1988

“[V]irtually anv combination of plutonium isotopes...can be
used to make a nuclear weapon ... reactor-grade plutonium is
weapons-usable, whether by unsophisticated proliferators or by
advanced nuclear weapon states ..."

“At the lowest level of sophistication, a potential proliferating
state or sub-national group using designs and technologies no
more sophisticated than those used in first-generation nuclear
weapons could build a nuclear weapon from reactor-grade pluto-
nium that would have an assured, reliable yield of one or a few
kilotons (and a probable vield significantly higher than that). At
the other end of the spectrum, advanced nuclear weapon states
such as the United States and Russia, using modern designs,
could produce weapons from reactor-grade plutonium having
reliable explosive yields, weight, and other characteristics gener-
ally comparable to those of weapons made from weapon-grade
plutonium.”

Source: US Department of Energy, 1997
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Carson Mark, etc. 1988
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Fig. 3 Explosive propertities of 6 kg of RGPu and WGP
(neutron generation time: 107 % s)

Source: J. Kang, T. Suzuki, S.Pickett, A.Suzuki, “Spent Fuel Standard as a Baseline for Proliferation Resistance in
Excess Plutonium Disposition Options,” Journal of Nuclear Science and Technology, Voi. 37, No.8, p.691-696 (August,
2000)
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Any decision to reprocess spent fuel in the United States must balance the potential

benefits against the proliferation risks.

There 1s no urgent need for the US to initiate reprocessing or to
develop additional national repositories. DOE programs should be
aligned accordingly: shift Advanced Fuel Cycle Imitiative R&D
away from an objective of laying the basis for a near-term
reprocessing decision: increase support for proliferation-resistance
R&D and technical support for mstitutional measures for the entire

fuel cycle.

Hi T ; Report by the Nuclear Energy Study Group of the APS Panel on Public Affairs,
“Nuclear Power and Proliferation Resistance: Securing Benefits, Limiting Risk,” May 2005.
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« R ¥ v atxifk (Pugwash Conferences for
Science and World Affairs)
s 19574E, TV BATA v a XA VE %%ﬁ
§Z s &g D FERE 22 H I HEAS L T2 EIBRE A

o http://www.pugwash.org/
= http://www.pugwashjapan.jp/about.html

o EBRZE ELM 22 73X % )V (International Panel

on Fissile Materials: IPFM)

° 20064, ZHE « AMLIBBORICEIT S RHAIHNL
Dtz HIYIZEA L S NI MNEOMEHE T N—T

o http://www.fissilematerials.org/ipfm/pages us en/about/about
/about.php
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- Pugwash Conferences

= Milan document on Nuclear Disarmament and
Non-proliferation (Jan. 2010)

« http://www.pugwash.org/reports/nw/milan-consultation-
2010/Milan_document_janio.pdf

- IPFM

= Global Fissile Material Report 2009
* http://www.fissilematerials.org/ipfm/site_down/gftmrog.pdf

= Fast Breeder Reactor Program: Its History and

Status (IPFM Report #8, 2009)
* http://www.fissilematerials.org/ipfm/site_down/rro8.pdf



Figure 9.2. Sir loseph Rothlat (100&-2005),

a Manhattan Project scientisi. one of the
founders of the scientists” Pugwash move-
ment, and a sitrong advocate of societal
werification. Riothlat. a Mobel Laureate. was
a leading supporter of Israeli whistle-blower
Muordechai Vanumu, arguing that Vanunu's
exposure of Israel's nuclear weapon pro-
gram was an act of conscience. Credits Peter
Hinremonn.
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Humanity, Forget the
Rest”

- Russell-Einstein
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Joseph Rotblat (1908-2005)
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