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“No Single Cost of an Accident” 

• Many applications (for example): 

- Reactor siting, design, and operation; licensing and 
regulation; national policy –energy, economy, public 
health, and environmental protection; asset protection 
and liability/risk management; public information    

• Varying goals, approaches and products 

• How potential cost impacts should be estimated, or if 
they should be included at all, is highly dependent on 
the intended application  
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Typical Potential Cost Impacts 

• Human Health and Safety 

• Environmental & Ecological Impacts 

• Property Damage or Loss 

• Replacement Energy 

• Socio-Economic Disruption 

• Recovery & Remediation 
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Human Health and Safety 

• “When exposures occur over large populations, large geographical 
areas, or long time periods, the total collective effective dose is not 
a useful tool…” (ICRP Publication 103) 

• “Therefore, the Scientific Committee does not recommend 
multiplying very low doses by large numbers of individuals to 
estimate numbers of radiation-induced health effects within a 
population exposed to incremental doses at levels equivalent to or 
lower than natural background levels.” (UNSCEAR 2012) 

• “Thus, for populations in which almost all individuals are estimated 
to receive a lifetime dose of less than 100 mSv above background, 
collective dose is a highly speculative and uncertain measure of risk 
and should not be used for the purpose of estimating population 
health risk.” (Health Physics Society 2010) 
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Human Health & Safety (cont’d) 

• Evaluate the significance of “for a given dose, the 
ICRP system of protection is more conservative 
for internal than for external exposures.”  

• Determine how to recognize the importance of 
psychological consequences as a human health 
issue 

• Evaluate significance of costs of protection and 
care for infants, children and pregnant women 
(fetus/embryo) 
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Environmental & Ecological Risk 

• Radiation protection of non-human species is 
a work-in-progress 

• Assessment of cost impacts is highly 
dependent upon the selection of protective 
endpoints 

• Assessments sometimes include issues better 
related to property damage and socio-
economic disruption 
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Property Damage or Loss 

• Cost estimates for property damage may include 
double counting –cost of loss of the asset benefits 
and cost of their replacement 

• Offsite property damage typically includes 
contamination-based actions: condemnation, 
restriction of access or use, or loss or reduction in 
value –criteria are variable and situation-specific 

• Some costs are in fact transfers 
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Replacement Energy 

• Some analyses include replacement energy costs 
associated with shutdown of other reactor units 

• Estimated costs of shutdowns due to risk insights 
are not specific to an accident (e.g.,  could have 
arisen from non-accident event or analyses) 

• Estimated costs of shutdowns due to policy or 
political considerations are speculative and 
arbitrary 
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Socio-Economic Disruption 

• Guidance and plans for managing protracted 
situations are a work-in-progress, especially at 
regional, national and international levels 

• Protective actions for areas with elevated, but 
not high dose rates may produce more harm 
than good 

• Cost assessments should avoid memorializing 
spillover responses 
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Recovery & Remediation 

• Recovery and remediation costs are highly 
uncertain 
- Rehabilitating evacuated areas  
- Large-scale decontamination and waste management 
- Control and fate of contamination-free, slightly 

contaminated, and decontaminated foodstuffs, water 
and consumer products  

• US emphasis is on resilience – recovery of socio-
economic stability in a “new normal” 

• Radiation protection concept is optimization  
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Value Ranking - Operator’s Perspective 

1. Prevent or mitigate initiating events 

2. Prevent or mitigate core damage 

3. Maintain containment 

4. Prevent or mitigate significant releases 

5. Enhance emergency response preparedness 

6. Facilitate recovery and remediation 
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