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Fukushima: Nuclear Response

Great expectationsGreat expectations



Japan: earthquakes, tsunamis 
and nuclear crisis

The events of Fukushima 2011

Source: German Aerospace CentreSource: USGS/Wprld-nuclear.org

Chain of events

Source: usgs.gov / digitalsurgeons.com
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Source : NNL – 18 March 2011

Fukushima Daiichi nuclear 
power plant

Partial meltdown in 
unit 1 did occur



SAGE and COBR

Scientific Advisory 
Group in Emergencies

• Reasonable worst case scenario

• Travel Advice

• Food, water…seafood?

• Plume modelling / Risk assessment

Science 
providers

Departmental 
science advice

COBR(A)

Source: Cabinet Office

“Should the UK evacuate its 
nationals?”

24hr emergency response

Transparency: SAGE Members

• British Geological Survey 

• Cabinet Office 

• Department for Health 

• Department for the 
Environment, Food and 
Rural Affairs 

• Department for Transport 

• Department of Energy and 
Climate Change 

• Food Standards Agency 

• Foreign and 
Commonwealth Office 

• Health and Safety 
Executive 

• Health Protection Agency

• Home Office 

• Met Office 

• National Nuclear 
Laboratory 

• RIMNET 

• UK Chief Nuclear 
Inspector 

• Department for 
International 
Development 

• Professor Robin Grimes 
(Independent) 

• Dame Dr. Sue Ion 
(Independent) 

• Professor Richard 
Wakeford (Independent)

• Civil Aviation Authority 

• Scotland Office ‐ CSA 

• UK Borders Agency 

• British Energy 

Members Observers

Source: GO Science website

Collaboration



Reasonable Worst Case 
Scenario

Prevailing winds 
Key to forecasting radiation plume path

Image source: nytimes.com

What was the reasonable worst 
case scenario?

• Cooling activities fail

• Failure of the reactor pressure 
vessels

• Explosive reaction between 
molten fuel and reactor buildings

• Radioactive material ejected up 
to 500 metres

• Wind blowing consistently 
toward Tokyo with rainfall over 
the city

• A cascade of reactor meltdowns 
and cooling pond failures.

Effective Dose & Thyroid (Equivalent) Dose To Children Outside Over 48 Hours (milli‐Sieverts)

Sendai
Effective Dose = 0.01 mSv
Thyroid Dose =0 mSv

Niigata
Effective Dose = 0 mSv
Thyroid Dose = 0 mSv

Tokyo
Effective Dose = 3.07 
mSv
Thyroid Dose = 1.80 mSv

Nagano
Effective Dose = 
0.01mSv
Thyroid Dose = 0 mSv

Hitachi
Effective Dose = 6.53 mSv
Thyroid Dose = 3.92 mSv

Maximum Doses at 80km
Effective Dose = 9.71 mSv
Thyroid Dose = 5.47 mSv



CommunicatingCommunicating

Teleconferences with Tokyo Embassy Publication of SAGE Advice

Keeping hazards in Keeping hazards in 
perspectiveperspective

Radiation
Dosage
Chart

3.5μSv – Extra 
dose from one 
day in average 
town near the 
Fukushima 
Plant

Sources:
InformationisBeautiful.net
BBC, Guardian Datablog, Mayo Clinic
data: bit.ly/radiationchart

Using a CRT Monitor for a year

Flight from New York to L.A.

Eating a banana
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2.0μSv – Natural 
Background 
Radiation 
(exposed per 
year)

3.6μSv – One day 
dose at the two 
sites 50Km NW 
of Fukushima

6.0μSv – Dose 
from spending 
one hour on the 
grounds of 
Chernobyl in 
2010

Smoking 1.5 packs of 
cigarettes  a day for a year

Severe radiation poisoning, 
nausea, but recovery likely

Immediate, severe vomiting & 
coma – death within hours

Lessons learned?

Heatmap of 175,000 4.5+ magnitude earthquakes since 1973 and worldwide 
locations of nuclear power stations

Sources: USGS, IAEA, maptd.com

Areas of concern



EU and radiation limitsEU and radiation limits

Text to follow

400μSv – Yearly dose 
from food per year 

Keeping Hazards in Perspective

What’s next?

• No reason to curtail operation of nuclear plants or 
facilities in the UK

• UK nuclear power industry has reacted responsibly 

• Creation of the Office for Nuclear Regulation 

• No significant weaknesses in the UK nuclear 
licensing regime

• Flooding risks unlikely to prevent construction

• No reason to change present siting strategies for 
new nuclear power stations

• No reason to depart from multi‐plant design

• UK’s gas‐cooled reactors give longer timescales for 
remedial action

Conclusions for the UK

Work is  underway to develop “Stress testsStress tests” for nuclear power stations

Source: ONR Report, Mike Weightman May 2011



“Recent opinion polls in Japan by media showed 
that a majority of those polled are in favour of 
continuing or increasing the use of nuclear power. 
In last week’s elections in Tsuruga‐City where 
several nuclear power facilities are located, a pro‐
nuclear power mayor was re‐elected.”

Koji Omi, STS Forum, May 2011

Public OpinionPublic Opinion

Nuclear is best way to tackle 
Climate change / Has a role to 
play in UK’s Future Energy Mix

Populus, 
May 2011

Source: FT

“Probabilities direct the 
conduct of the wise man”

Marcus Tullius Cicero 
106- 43 BC


