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1. 

Lessons on Radiation Risks 



Misunderstandings on risk coefficients

• On the one hand, it has been claimed that the 

actual risk of radiation exposure is much higher.

• On the other hand, risk coefficients intended for 

radiation protection purposes have been 

incorrectly used to attribute future hypothetical 

deaths to the accident, by simply multiplying 

their values by calculated collective doses in 

large populations.
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HEADLINE: 

UN ignores  500 000 Chernobyl deaths

IAEA says will be less than 4 000 
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Chernobyl:

Consequences of the Catastrophe 

for People and the Environment

Annals 

of the 

New York Academy of Sciences

Alexey V. Yablokov (Editor), 

Vassily B. Nesterenko (Editor), 

Alexey V. Nesterenko (Editor), 

Janette D. Sherman-Nevinger (Editor)

It concludes that based on records now available,                                                            

some 985,000 people died of cancer caused by the Chernobyl accident! 



Scientific 

misleadingless

REPORTED:

 …[by 2006] Chernobyl may have caused about 1,000 thyroid cancer 

and 4,000 other cancers in Europe.

 …by 2065 about 16,000 thyroid cancer and 25,000 other cancers may 

be expected due to radiation from the accident.

CAVEATS

 …several hundred million cancers are expected from other causes… 

 …estimates are subject to considerable uncertainty…

 …it is unlikely that the cancer burden could be detected... 

 …trends in cancer incidence and mortality in Europe do not indicate 

any increase in cancer rates that can be attributed to Chernobyl.. 

International Journal of Cancer

Volume 119, §6, pp 1224–1235 

15 September 2006



Dialogue

Experts: This calculation cannot be done!

Stakeholder in Japan: Why not?



UNSCEAR: Next week





2.

Lessons on Quantities and Units



Bewilderment on Quantities and Units

• Quantities and units used in radiation protection 

appear to be confusing and have jeopardized clear 

communication.



20

Absorbed 

Dose

(Gy, rad)

wR
wT

Equivalent 

Dose (organ)

(Sv, rem)

Efective 

Dose

(Sv, rem)

Activity

(Bq, curies)

Fluence

(cm-2)



Standards:

Equivalent Dose

Monitoring

Dose Equivalent



Confusion

• The quantities equivalent dose and effective dose have a 

common unit, sievert. (confusion in the reporting of thyroid doses).

• Further confusion between the use of the quantity 

equivalent dose (等価線量) for radiological protection 

purposes and the quantity dose equivalent (線量当量) on 

which instruments are calibrated.



3.

Lessons on internal exposure



Concerns on internal exposure

• The sophisticated system of protection for 

restricting internal exposure is misunderstood.

• Internal exposures are perceived as more 

dangerous than external exposures.

• This created a lot of anxiety among the people.





UNSCEAR: Next week





4.

Lessons on Occupational Protection

. 



Protection of rescuers and volunteers

• There is a lack of ad hoc international 

protection systems applicable to

rescuers and volunteers.

• This complicates the regulation of the 

occupational doses of ‘nuclear’ workers.

. 
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Protection of rescuers and volunteers

• The current occupational protection regime was 

conceived for ‘normal’ workers working in                        

‘normal situations’ and ‘emergency situations’

• It was not specifically envisaged for ‘rescuers’, 

in one extreme, and ‘volunteers’, in the other 

extreme. 



5.

Lessons on Public Protection



Justification of severe 

countermeasures, 

such as evacuation



Level of Doses

• The ICRP reference levels for the protection of the 

public were widely misunderstood by the public.

• As a result the public feeling is of being  not well 

protected.
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A typical question from the public is:

Why doses of 20 to 100 mSv per year are allowed after the accident, 

when doses greater than 1 mSv per year were unacceptable before the 

accident? 

The Japanese expression for the 1mSv/y dose limit,

線量限度, [線= radiation, 量= amount, 限=border, 度=time]

is unequivocal: amount of radiation dose not to be exceeded in the time.



Are Children Properly Protected?

Parents are particularly concerned with 
the protection of children



Parents do not believe that children are adequately 

protected by the radiation protection standards 



Detriment-adjusted nominal risk coefficients
for stochastic effects after exposure to radiation at low dose rate

[% Sv-1]
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Pregnancy and hereditary effects



Importance of 

clarifying effects on pregnancy



6.

Lessons on Psychological Effects



• Psychological effects are dominant in the 

Fukushima aftermath.

• They are health effects in their own right

• However, they are basically ignored in radiation 

protection recommendations and standards



The psychological aftermath 

Common Symptoms after catastrophes
*Depression 

*Grieving

*Post-traumatic stress disorder (PTSD)

*Chronic anxiety 

*Sleep disturbance 

*Severe headaches

*Increased smoking and heavy alcohol use

Plus:
*Anger 

*Despair

*Long-term anxiety about health and health of children 

*Stigma 



Stigma





• 汚名 : Polluted name

• 烙印 : Mark

• 恥 : Shame

• 不名誉 : Deshonor

• 不面目 : Humiliation

• 被差別 : Discrimination

Stigma
A mark of disgrace associated with being associated 

with a radiation- or radioactivity-related accident



For many there is a social stigma associated 

with being an "exposed person"



Stigma is responsible for anxiety and 

psychological trauma on people
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Sterility
(People sincerely believe that school girls in Fukushima will not be able to have a baby in future!)

Would we 

be able to 

have a 

baby?
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Stigma is responsible for 

great apprehension among 

pregnant women and probably 

for unnecessary terminations 

of pregnancies.

Pregnancy

Should I 

terminate my 

pregnancy?



7.

Lessons on Monitoring 



Why members of the public are not monitored?

If is it done for them….

….why not for them



Absence of Environmental Monitoring Policy

• There is a lack of updated international 

recommendations on environmental monitoring 

policy following a large accidental release of 

radioactive materials into the environment.







8.

Lessons on ‘Contamination’ 



Mission impossible: 

Dealing with ‘contamination’

• There are no clear quantitative standards to deal with 

“contamination”; e.g.:

 remediation of “contaminated” territories;

disposing of “contaminated” debris and rubble;

Use of “contaminated” consumer products.

• In aftermath of Fukushima, this is one of the more 

important issues to deal with.



 from Latin contaminare, ‘made impure’.

 Religious origin (e.g., no-kosher food)

 Professional denotation: presence of 

radioactivity

‘Contamination' is a confusing term





‘Contaminated’ Territories







‘Contaminated’ Rubble



Example 



50mm (2’)

93 grams! 
‘talc powder’

1375 Ci !!





Improvised mobile radiation monitoring





‘Contaminated’ Consumer Products



• The control of acceptable levels of radioactivity 

in consumer products is not straightforward

• Some international intergovernmental 

agreements exist but they are incoherent and 

inconsistent. 
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Incoherence in drinking liquids

+

+

= 10 Bq/l for 137Cs

= 1000 Bq/l for 137Cs
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Incoherence in non-edible vs. edible

+

+

= 100 Bq/kg for 137Cs

= 1000 Bq/kg for 137Cs
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Guidance values in Japan



New radiation limits for food in Japan

• On 22 December 2011 the Japanese government 

announced new limits for cesium in food.                     

(The new norms were enforced in April 2012).

• Rice, meat, vegetables, fish: 100 Bq/Kg (500 Bq/Kg), 

• Milk, milk-powder, infant-food: 50 Bq/Kg (200 Bq/Kg)

• Drinking water: 10 Bq/Kg (200 Bq/Kg)



“Meiji Step”
powdered milk formulated for babies older than nine months



?



Epilogues



1. Many lessons can be extracted from the 

Fukushima accident experience.

2. We have the ethical duty of:

 learning from these lessons and 

 resolving their challenges.



Before any another large accident occurs...

…we ought to ensure that:

 Risk coefficients are properly interpreted.

 Confusion on quantities and units is clarified.

 The hazard of internal exposure is elucidated.

 Rescuers and volunteers are protected with an ad hoc system.

 The protection level of the public and children is clear

 The psychological problems caused by radiation are faced

 The issue of what is contamination and what is not is resolved

 Clear recommendations on monitoring policy are available

 Radiation protection communication is improved



…and humbly recognize our failures in communication

• Public communication of radiation protection policy after 

an accident is still an unsolved problem.
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