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Outline 

• Nuclear Risks – The Full Spectrum 

• Communicating About Risks 

• Opportunities 
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Nuclear (In)Security 
 
•Fission developed for war; promoted for peace 

 

Nuclear Arms 
 17,000* 

Nuclear Legacy (Waste) 

Nuclear Material 
Weapons-usable 
1390 tons HEU 
490 tons Pu* 

Nuclear Energy 
240,000 MT spent  
nuclear fuel ~ 
1% Pu (2400t Pu) 
 

*=425 tons HEU 
Or 136 tons Pu 

*~55,000 HEU weapons + 

62,000 Pu weapons 

*300,000 Pu weapons? 
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Different Risks 

• Nuclear weapons, material and nuclear 

energy present different levels/kinds of 

risks but all entail release of radiation to 

humans, environment 

• Probability versus consequence 

Probability 

Consequence 

low 

high 

Nuclear  
Material 
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Nuclear Risks 

Nuclear Arms 
 17,000* 

Nuclear Legacy  
(Waste) 

Nuclear Material 
Weapons-usable 
1390 tons HEU 
490 tons Pu* 

Nuclear Energy 
 

•Nuclear weapons use (intended, unintended) 

•Nuclear weapons theft  

•Impact on proliferation 

•Impact on conventional war 

•Costs to society 

•Diversion 

•Theft 

•Unintended releases of radiation 

•Environmental impact 

•Unintended releases of radiation 

•Environmental impact 
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Nuclear  Arms Risks  
•Massive nuclear exchange? 

•Cold War is over, but US-Russian strategic arms 
control on ice (Crimea) 
•China worried about BMD diminishing its deterrent 

 

•Limited exchanges  
•Fog of war 

•Accidental launches 
•Inadvertent escalation 

•Theft 
•Impact on proliferation  

•Nuclear weapons still viewed as desirable, 
prestigious 

•Impact on conventional war 
•Costs to society (financial, accountability) 
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Nuclear Arms: A Few Facts  
•US and Russia hold 95% world’s nuclear weapons 

 
•Stockpile peak (1960s) ~ 70,000 nuclear weapons 

 
2013 

 

 

Kristensen H M , and Norris R S Bulletin of the Atomic 

Scientists 2013;69:75-81 
Copyright © by Bulletin of the Atomic Scientists 
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Nuclear Arms: Reducing risks 
 
•Arms control: US-Russia 

•START I, ABM Treaty (now defunct), INF 
•START II abandoned 
•Moscow Treaty 
•New START 

 

•Arms control: Multilateral 
•LTBT, CTBT? 
•P-5 annual conferences (verification) 
•NPT (since 1970) 

•What about India, Pakistan, Israel, North Korea? 
•Humanitarian effects of nuclear weapons 

 
•Other Issues 

•Ballistic missile defenses 
•Long-range precision conventional missiles 
•Tactical nuclear weapons 
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Nuclear Material: A Few Facts 

 
•1390 tons highly enriched uranium (HEU); 490 tons 
separated plutonium (Pu) 
•85% HEU in military sectors (vice civilian), half of Pu 
in military sectors 

 

•Nuclear Security Summits: Secure the most 
vulnerable material in 4 years 

•2010 Washington 
•2012 Seoul 
•2014 Netherlands 
•2016 US  

 
•Today ~ 30 countries with > 1kg HEU.   11 + with 
separated Pu  
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Nuclear Material: Reducing risks 

 
•Successes of the Nuclear Security Summit process 

•Brought high-level attention to issue 
•Encouraged states to implement existing 
obligations; some states took on new obligations 

 

•Looking Forward 
•Patchwork regime of treaties, agreements 
•It’s all voluntary 
•How do we make it stick? 

 
 

 



The Hague 2014 NSS highlights 

• Japan 
• 500 kg of weapons-usable material leavingTokai Fast Critical 

Assembly Facility (300kg in Pu, rest in HEU) 
 

• Belgium 
• National progress report: transferred to US significant quantities 

of HEU and separated Pu 
 

• UK 
• "Work is continuing to defuel and decommission UK's only 

remaining civil HEU reactor in 2014."   
• (No mention of 21.2 tons HEU; 3.5 tons military Pu, 91.2 tons 

civilian) 

11 



Potential issues for 2016 NSS 
summit in US 

•  Military Material? 

• Much of the HEU is in Russia, US military stockpiles; 234 
tons of separated Pu in military stockpiles 

• International guidelines on Pu management are 
specifically on civilian stockpiles. 

• Plutonium 

• What happens next?  Sub-summits? Regime 
enhancement? 
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Plutonium in Spent Nuclear Fuel (SNF) 

•8.5kg = enough to make a nuclear weapon (or 

less) 

•This amount is roughly what is produced in the 

core of a large nuclear power reactor. 

•In SNF, it is relatively secure, diluted with 100x as 

much uranium and mixed with highly radioactive 

fission products.  The gamma radiation barrier is 

lethal for about 100 years.  

•Without radiation barrier, main danger is 

inhalation.  

•So, it matters what form plutonium takes. 



Nuclear Energy: A Few Facts 
 
•15% global electricity generation (and declining…) 

 

•31 countries (and Taiwan) operating 438 reactors 
(375 GW) 

• 80% in OECD 
• 90% light water reactors 

 
•Uranium Enrichment: 9 countries hosting 56 million 
SWU 
 

•Spent fuel separation: 6 countries  
•UK phasing out, China phasing in 

 

•Waste: 0 countries with geologic repositories for 
commercial spent nuclear fuel (SNF) 
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Reactor Capacities Today 
(in Gwe, as of Oct 2012) 
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•Three drivers: climate change, energy security, 
growing electricity demand 
 

•Several dampening effects: cost, safety, waste, 
proliferation, terrorism 
 

•What’s changed?  
•Costs – continue going up, but most governments “manage”;  

•Safety after Fukushima now a big factor;  

•Waste always put off, but now visible link to safety;  

•Proliferation and terrorism always in background, but Nuclear 

Security Summits help bring it front and center.  

 
•Even if no big nuclear energy expansion, 

proliferation and terrorism (sensitive material, 

capabilities, facilities) issues endure.  Waste 

decisions will have a big impact.  

Nuclear Enthusiasm 
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Proposed “New” Nuclear States 
 (As of May 2013) 



Fukushima – March 11, 2011 
• Earthquake + tsunami = beyond design-basis accident.  

Exposed multiple vulnerabilities.   

• Three of 6 reactors at Fukushima-Daiichi permanently 
damaged; one spent nuclear fuel pond damaged; 
explosions, etc.  Hundreds of billions in damage; 
environmental impact.  

• Worldwide attention to nuclear safety.  

• Fukushima not Three Mile Island not Chernobyl – Level 7 
accident on INES scale in an advanced nuclear state. 
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Issues Debated since Fukushima 

• High “costs” of nuclear power – environmental, financial 
costs of accident mitigation 

• Safety of older reactors, older designs 

• Preparedness for earthquakes, floods, station blackouts  

• Regulatory effectiveness and independence 

• How to assess risks for beyond-design-basis threats 

• Connection between safety and security 

• Managing nuclear waste – spent fuel storage and 
disposal 

• International assistance – the right balance 
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“New” Nuclear States and Their Scores from Foreign 

Policy’s Failed States Index 2012 
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Especially where governance challenges  

are considerable,  

we should not rely on technology alone to provide barriers 

to proliferation or security risks 
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Communicating About Risks  
 

 Efforts to reduce risks include Prevention, Deterrence, 
Mitigation and Response 

 No one should rely solely on Response Capabilities 

 Although communicating risks is important for 
preparedness in all these areas, it’s especially important 
for prevention & deterrence 

 Framing the debate about risks is important: What 
motivates?  
 Fear? 
 Optimism? 
 Capability? 
 Technological ability? 
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Communicating Risks: Case of Iran  
 

 Indicators of proliferation: capability + intention 

 Capability = equipment, fissile material, people, $ 

 Intention = murkier 

 Nuclear energy in the Middle East historically unattractive 
for suppliers & recipients 

 Changed in last decade: climate change concerns, 
nuclear enthusiasm, Iran?  

 Iran has one nuclear power plant (Bushehr).   

 Should it have a uranium enrichment plant? 

 Should it have a reprocessing plant? 

 Wider risks of potential Iranian latent capability on the 
Gulf? Israel, greater Middle East? NATO? Russia? 
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Opportunities  
 

 Strengthen legal regimes governing nuclear weapons, 
nuclear materials and nuclear energy 

 Need arms control.  When politically impossible, seek 
transparency initiatives, Track II dialogues, verification 
experiments, etc. 

 Need a governance structure beyond Nuclear Security 
Summits to ensure comprehensive implementation 

 Ensure resources – nationally, regionally, internationally 
(IAEA) 

 Public attention/action 
 

 
 



Contact information 
 
 

 Proliferation Prevention Program @ www.csis.org  

 ssquassoni@csis.org 

 202 775-3293 
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