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campaign, 19 January 2023



The Original Motivation: 
Nuclear Weapons
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Two Routes to a Nuclear Explosion

Source: Global Fissile Material Report 2006. Princeton: International Panel on Fissile Materials.
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Uranium Ore

Plutonium

Highly Enriched Uranium

Nuclear Weapon “Pit”



Hanford B Reactor
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First production reactor built between 1943 and 1944 
Plutonium used in first nuclear test (July 1945 Trinity)
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Reprocessing
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Closing the Circle on the Splitting of the Atom: Environmental Legacy of Nuclear Weapons Production. in the United States and What the Department 
Of Energy Is Doing About It. Washington, D. C.: U.S. Department of Energy, 1995.



Trinity Test

7Image Source: https://upload.wikimedia.org/wikipedia/commons/6/61/Trinity_Test_-_Oppenheimer_and_Groves_at_Ground_Zero_001.jpg



Source: M. V. Ramana, A. H. Nayyar, and Michael 
Schoeppner. “Nuclear High-Level Waste Tank 
Explosions: Potential Causes and Impacts of a 
Hypothetical Accident at India’s Kalpakkam 
Reprocessing Plant.” Science & Global Security 
24, no. 3 (September 2016): 174–203. https://
doi.org/10.1080/08929882.2016.1237661.
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Flowchart for 
Traditional 
PUREX Process
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http://4.bp.blogspot.com/-O5vfnvdDAGg/UqIWrBZ-YpI/
AAAAAAAAC4c/Ddmhc80VtNA/s1600/Atoms4PeaceManualFRT.jpg
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Israel’s Dimona Reactor
Photograph by M. Vanunu

in or prior to 1985
French design

India’s BARC Complex with CIRUS
Photograph by KH-7

reconnaissance satellite
19 February 1966
Canadian design

Heavy Water Reactors
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Trombay Reprocessing Plant
and CIRUS

Source: Bhabha Atomic Research Centre
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http://media2.intoday.in/indiatoday/images/stories//
2015December/raj-4_121015061338.jpg

http://nsarchive.gwu.edu/nukevault/ebb333/
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 we will defer indefinitely the commercial 
reprocessing and recycling of the plutonium 
produced in the U.S. nuclear power programs

we will continue to embargo the export of 
equipment or technology that would permit 
uranium enrichment and chemical reprocessing

http://www.presidency.ucsb.edu/ws/?pid=7316

http://www.presidency.ucsb.edu/ws/?pid=7316
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Motivation 2: Uranium 
is scarce and we will 

run out



Source: IPFM. “Global Fissile Material Report 2022.” Princeton: International Panel on Fissile Materials, 2022. https://fissilematerials.org/publications/2022/07/
global_fissile_material_r.html.
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https://fissilematerials.org/publications/2022/07/global_fissile_material_r.html
https://fissilematerials.org/publications/2022/07/global_fissile_material_r.html
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Source: World Nuclear Industry Status Report, 2022, Mycle Schneider Consulting.

The best days of nuclear construction are over three decades ago



Share of Electricity

Source: Calculations using data from BP’s Statistical Review of World Energy 2022
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About 40 percent below historical maximum of 17.6 percent in 1996
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Source: https://www.iaea.org/newscenter/pressreleases/worlds-uranium-resources-
enough-for-the-foreseeable-future-say-nea-and-iaea-in-new-report

Source: Webinar presentation by Frank von Hippel, 16 February 2022 



“I don't see much sense in that,” said Rabbit.

“No,” said Pooh humbly, “there isn’t. But there was 
going to be when I began it. It’s just that something 
happened to it along the way.”

- A. A. Milne in Winnie the Pooh
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Motivation 3: 
Reprocessing will help 

deal with nuclear waste
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Decide
Announce

Defend
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Abandon!



Enter Moltex, and others
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Reprocessing Wastes

Reprocessing - chemical 
process to separate out 
different kinds of materials 
in spent fuel

Radioactivity doesn’t go 
away - just gets split into 
different waste streams
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Source:  Mycle Schneider & World Information Service on Energy (WISE), Paris

http://www.fissilematerials.org/blog/2011/09/international_panel_on_fi.html
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Counter-arguments
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 “virtually any combination of plutonium isotope … can 
be used to make a nuclear weapon … reactor-grade 
plutonium is weapons usable,whether by unsophisticated 
proliferators or by advanced nuclear weapon states”

31

Reactor Grade Plutonium cannot be used 
to make nuclear weapons - not true



Reprocessing plants will be 
safeguarded - yes, but…

Diversion Potential: 
Safeguards cannot ensure 
that small amounts (∼1%) 
cannot be surreptitiously 
removed

Breakout Potential: Initial 
loading of fuel for India’s 
500 MW PFBR contains 
enough RG plutonium 
for about 125 weapons
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https://www.iaea.org/sites/default/files/styles/photo_essay_photo__810x540_/public/photoessays/
2015/safeguards-peace-security.jpg?itok=U76938rE

Glaser, Alexander, and M. V. Ramana. “Weapon-Grade Plutonium Production Potential in the Indian 
Prototype Fast Breeder Reactor.” Science & Global Security 15, no. 2 (October 2007): 85–105. 



Ours is a different 
process: yes, but…

No matter what process, there will still be waste streams

a. Higher actinide depleted uranium/iron

b. Noble gas fission products, vented continually to atmosphere

c. Spent calcium chloride based electrolyte containing the majority 
of the fission products
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Riley, Brian J., Joanna 
McFarlane, Guillermo D. 
DelCul, John D. Vienna, 
Cristian I. Contescu, and 
Charles W. Forsberg. “Molten 
Salt Reactor Waste and 
Effluent Management 
Strategies: A Review.” 
Nuclear Engineering and 
Design 345 (April 2019).



Much of the radiation dose of 
concern is from fission products
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Summary

Three motivations for reprocessing - two 
don’t meet reality test

Third motivation still holds… over to Ray 
to explain why that is a bad motivation!
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