PERSPECTIVES ON




OUTLINE / OVERVIEW

e Origins of U.S. Policy on Plutonium

« Weapon-usability of Plutonium
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U.S. NONPROLIFERATION POLICY

(ORIGINS OF U.S. POLICY ON PLUTONIUM)




HOW PLUTONIUM SEPARATION
FOR CIVILIAN APPLICATIONS BEGAN

BEL XSl SEABORG ERA (1945-1970)

'\ 4 m" x - Expecting the inevitable and rapid growth of nuclear power while facing
4 limited uranium resources, many countries (including the United States

~ { —*= and Japan) launched fast-neutron (“breeder”) reactor programs
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WHO CAN MAKE FISSILE MATERIAL TODAY

ENRICHMENT AND REPROCESSING FACILITIES WORLDWIDE




WEAPON-USABILITY OF PLUTONIUM

(THE ORIGINAL ARGUMENT AGAINST REPROCESSING)




PLUTONIUM HAS THE SMALLEST
CRITICAL MASS OF ALL FISSILE MATERIALS
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VERY SMALL AMOUNTS OF PLUTONIUM
ARE SUFFICIENT TO MAKE A NUCLEAR WEAPON

ek ( KILOGRAMS
Z : In his diary, President Truman mentioned that the Trinity device [and the Nagasaki

bomb] contained 6 kilograms of plutonium; formally declassified only in 2000

4 KILOGRAMS

The United States has declassified the fact that “a mass of 4 kilograms

of plutonium or uranium-233 is sufficient for one nuclear explosive device” (1994)
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ESSENTIALLY ALL PLUTONIUM MIXTURES
ARE NUCLEAR WEAPON-USABLE

“ 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 plutonium that would have an assured, reliable yield of
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http://www.ccnr.org/plute.html

SPENT FUEL REPROCESSING TODAY

(THE NUCLEAR ENERGY CONTEXT)




FUTURE OF NUCLEAR POWER

(POST FUKUSHIMA)

LOBAL IMPACT OF FUKUSHIMA

Several countries (including France, Germany, and Japan) have

reevaluated their energy strategies; lower growth rates for nuclear
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http://mining.com

NUCLEAR POWER FORECASTS

HAVE DROPPED SIGNIFICANTLY OVER TIME

2012 high

2015 |IAEA Projection
371-964 GW(e) by 2050

Installed capacity (GWe)

2012 low

You are here
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[HE CASE OF REPROCESSING IS WEAK TODAY
(AND WILL REMAIN SO IN THE FORESEEABLE FUTURE)

URANIUM WILL REMAIN ABUNDANT THROUGHOUT THIS CENTURY

Significant additional resources have been discovered in many regions
worldwide; uranium price has been stable (when corrected for inflation);

Japan is a pioneer in research on uranium extraction from seawater
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THE GLOBAL FISSILE MATERIAL STOCKPILE

THE CASE OF PLUTONIUM




NUCLEAR WEAPONS AND FISSILE MATERIALS
GLOBAL INVENTORIES, 1945-2015
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Global nuclear weapons inventories
and warheads in dismantlement queue (yellow)
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NUCLEAR WEAPONS AND FISSILE MATERIALS
GLOBAL INVENTORIES, 1945-2015

THE CASE OF SEPARATED PLUTONIUM
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NUCLEAR WEAPONS AND FISSILE MATERIALS
GLOBAL INVENTORIES, 1945-2015

THE CASE OF SEPARATED PLUTONIUM
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CIVILIAN PLUTONIUM, 19962014

EVOLUTION OF DECLARED STOCKPILE (BY LOCATION)
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SEPARATED PLUTONIUM, 2015

GLOBAL STOCKPILE IS ABOUT 503 TONS, MORE THAN HALF IS CIVILIAN AND THIS STOCK IS GROWING

Metric tons

ZJiJ [ | Civilian stockpile, stored outside country (Dec. 2014)
[] Civilian stockpile, stored in country (Dec. 2014) B
[ ] Excess military material

50 I Additional strategic stockpile
I Military stockpile
[ ] Disposed
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http://www.ipfmlibrary.org/gfmr15.pdf

U.S. NONPROLIFERATION POLICY

TODAY AND TOMORROW




"AMERICA’'S NUCLEAR FUTURE"

BLUE RIBBON COMMISSION, 2010-2012

“No currently available or reasonably foreseeable reactor and fuel cycle technology
developments—including advances in reprocessing and recycling technologies—
have the potential to fundamentally alter the waste management challenge this
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"AMERICA’'S NUCLEAR FUTURE"

SELECTED NEAR-TERM ACTION ITEMS

#  _ ' . | CONSOLIDATED INTERIM STORAGE

One or more consolidated dry-cask storage facilities should be

established, independent of the schedule for opening a repository;
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http://gns.de
http://iaea.org

IRAN NUCLEAR DEAL

COVERS BOTH URANIUM (ENRICHMENT) AND PLUTONIUM

NO SIGNIFICANT PLUTONIUM PRODUCTION

As part of the deal, Iran agreed to redesign its (40 MW) Arak reactor;
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NUCLEAR SECURITY SUMMIT PROCESS

2010-2016

NUCLEAR (/7 ‘
éﬁﬁ«‘ﬁ‘.'ﬁ*\/ BACKGROUND

Initiative that grew out of the 2009 Obama Prague speech;

Initially, focus on (civilian) highly enriched uranium, but agenda
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http://nss2016.org

THE WAY FORWARD




ITEMS ON THE U.S.
NONPROLIFERATION AGENDA

NUCLEAR (POWER) PROGRAMS IN NORTHEAST ASIA

United States and South Korea signed a new 123 Agreement in 2015;

it does not currently provide “advance consent” for enrichment and

reprocessing; joint study on pyro-reprocessing to be completed by 2021
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e Materials
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http://nuclearsecrecy.com

PLUTONIUM TRENDS

IMPLICATIONS OF TWO DIFFERENT BACK-END POLICIES
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CONCLUDING THOUGHTS

DEALING WITH GLOBAL STOCKPILE OF SEPARATED PLUTONIUM

OPPORTUNITIES FOR REGIONAL /INTERNATIONAL COLLABORATION

Joint development of plutonium disposition alternatives with countries

facing similar challenges (France, United Kingdom, United States);

Deep-borehole disposal of plutonium is one such promising alternative
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http://panoramio.com




