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THE REPORT 



REPORT BY THE IAEA DIRECTOR GENERAL

EXECUTIVE SUMMARY

SUMMARY REPORT

• Key messages 

• Observations and lessons 

Uses safety standards in place at the 

time of the accident as reference.





PREPARATION



Approximately 180 experts from over 40 Member States and various 

international organizations (including IAEA staff).

PARTICIPATION 



SOURCES OF INFORMATION

• 341 reference documents

• 6 rounds of meetings for 5 Working Groups in Vienna

• IAEA missions and bilateral meetings in Japan

• Consultancy meetings

• Information from Japan

• International reports, such as: ICRP, UNSCEAR, WHO, WMO, OECD/NEA

Japanese reports

• Diet

• Government Investigation Committee

• Independent Investigation Commission

• TEPCO

• Atomic Energy Society of Japan.



Events presented in chronological order

to highlight the integrated response to a 

multi-unit accident

THE ACCIDENT AND ITS ASSESSMENT 



• Vulnerability to external events 

• Application of defence in depth 

• Failure to fulfil fundamental safety functions

• Regulatory effectiveness 

• Human and organizational factors

• Operational Experience Feedback

THE ACCIDENT AND ITS ASSESSMENT 



VULNERABILITY TO EXTERNAL EVENTS 

EXTERNAL HAZARDS
• Seismic – Historical Data

• Tsunami – Recent History in Japan

• Operational Experience



APPLICATION OF DEFENCE IN DEPTH 
• Flooding challenged 3 levels of Defence in Depth

• Loss of Power

• Loss of control devices

• Impossible to control accident progression

FAILURE TO FULFIL FUNDAMENTAL SAFETY FUNCTIONS
Earthquake  - operating reactors shutdown

• Control of reactivity achieved

Tsunami  - Loss of most AC power on site

• Loss of Cooling

• Loss of confinement

THE ACCIDENT AND ITS ASSESSMENT 



REGULATORY EFFECTIVENESS 

• Complex organizational relationships

• Rigid inspection programme

• Regulations and guides not in line with 

international practice

• Reduced effectiveness

HUMAN AND ORGANIZATIONAL 

FACTORS

• Basic assumption 

• Robust design

• Lack of challenge

THE ACCIDENT AND ITS ASSESSMENT 

NISA



EXTERNAL HAZARDS

• Historic data not sufficient – need prehistoric data

• Combination of hazards  

• impact on multiple reactor units

DEFENCE IN DEPTH

• Concept valid but strengthen implementation

REGULATORY EFFECTIVENESS

• Need clear lines of authority

• Independence

HUMAN + ORGANIZATIONAL FACTORS

• Systemic approach

• Prepared for unexpected

0BSERVATIONS AND LESSONS



• Initial response in Japan to the accident 
• Clear roles + responsibilities

• Interactions test regularly

• Multi unit sites

• Protecting emergency workers
• Designate and train in advance

• Protecting the public
• Protective actions to be based on predetermined plant 

conditions

• Transition from the emergency phase 
• Termination of protective actions

• Transition to the recovery phase

• International response
• Strengthen notification + assistance

• Assessment + Prognosis

EMERGENCY PREPAREDNESS AND RESPONSE



RADIOLOGICAL CONSEQUENCES

• Radioactivity in the environment 

• Protecting people against radiation exposure 

• Radiation exposure

• Health effects 

• Radiological consequences for non-human biota



RADIOLOGICAL CONSEQUENCES

Radioactivity in the environment 

• Releases 

• Dispersion 

• Deposition

• Consumer Products

Protecting people against radiation 

exposure

• Public exposures 

• Occupational exposures



RADIOLOGICAL CONSEQUENCES

Health effects 

• Early effects 

• Potential late effects 

• Radiation effects in children 

• Prenatal  effects

• Psychological consequences

Radiological consequences for non-human biota

• Unlikely that there would be any major radiological consequences 

for biota ,populations or ecosystems as a consequence of the 

accident



• Conservative decisions related to consumer products and 

deposition activity led to extended restrictions and associated 

difficulties

• Principles and criteria for radiation protection need to be 

understandable for non-specialists in order to make their 

application clearer for decision makers and the public.

• Need for radiological protection guidance to address the 

psychological consequences: 
• Reported as a consequence of the accident

• Not recognized in international recommendations and standards on radiological 

protection

0BSERVATIONS AND LESSONS



• Off-site remediation

• On-site stabilization and preparations 

for decommissioning 

• Management of contaminated 

material and radioactive waste

• Community revitalization and 

stakeholder engagement

POST-ACCIDENT RECOVERY



• Immediately following the accident, priority 

was given to stabilizing the plant and to 

ensure safety of the public. 

• As conditions improved, greater emphasis 

was given to off-site recovery including the 

re-establishment of an acceptable 

environment, infrastructure, and 

community.

• The long term goal of post-accident 

recovery is to re-establish an acceptable 

basis for a fully functioning society in the 

affected areas.

POST-ACCIDENT RECOVERY



Establishment of a legal and regulatory framework  
• The remediation policy enacted in August 2011.

• Responsibilities on national and local governments, the operator and the public.

• Special Decontamination Area + Intensive Contamination Survey Area

• Priority areas for remediation are residential areas with an emphasis on 

reduction of external doses.

The  remediation strategy adopted 
• Japan adopted a ‘reference level’ as a target level of dose for the remediation 

strategy  at the lower end of range in international guides.

• Low reference level increases the quantity of contaminated materials, and 

thereby increases costs and demands on limited resources.

Progress with remediation
• IAEA expert missions  October 2011 and  October 2013

OFF-SITE REMEDIATION



SPECIAL DECONTAMINATION AND INTENSIVE CONTAMINATION SURVEY 

AREAS



PROGRESS IN REMEDIATION IN THE SPECIAL DECONTAMINATION AREA 

UP TO DECEMBER 2014







• National strategies need to be prepared in advance and include: 

• A legal/regulatory framework; 

• Generic strategies and criteria for doses and contamination levels; 

• A plan for stabilization and decommissioning; and 

• A generic strategy for managing contaminated material and waste.

• Remediation strategies need to take account of 

• The effectiveness and feasibility of measures and 

• The amount of contaminated material generated.

• Further guidance needed on application of safety standards for 

radiation protection in post-accident recovery.

0BSERVATIONS AND LESSONS



ON-SITE STABILIZATION AND PREPARATIONS FOR 

DECOMMISSIONING 

Strategic planning
• Mid-long term roadmap 2011

• The approach to ensure safety

• Measures toward decommissioning

• R&D requirements

Preparations for decommissioning

• Safety functions have been re-established

• Structures, systems and components in place 

to maintain stable conditions.

Management of contaminated water
• Treated water stored in > 800 tanks

• Water management techniques 

• Bypassing groundwater

• Frozen walls



Removal of spent fuel and fuel debris

• Several years to remove the spent fuel and new 

fuel from the storage pools in Units 1–3

• Removal of debris from melted fuel is much 

more complex

• Reduce radiation levels, characterization, 

technology development, criticality etc

Decommissioning end state
• Not possible to predict

ON-SITE STABILIZATION AND PREPARATIONS FOR 

DECOMMISSIONING 



A flexible strategic plan for maintaining long term stable 

conditions and for the decommissioning  is essential. 

• Preparations for decommissioning take decades. 

• Need to maintain expertise throughout this entire period.

Retrieving damaged fuel  and fuel debris necessitate solutions 

that are specific to the accident.

Debris needs to be 

• characterized, 

• removed, 

• packaged and 

• placed in storage until disposal

0BSERVATIONS AND LESSONS



Offsite activities

• Several  100s temporary storage facilities have been 

established in local communities.

• The amount of material requiring management 

influenced by the radiological criteria

• Low reference level = larger amounts of waste

• Delays in site selection for temporary and interim 

storage facilities

Onsite activities
• Develop facilities for treatment and storage of many 

104 s  m3 of contaminated and treated water

WASTE MANAGEMENT



EXAMPLES OF TEMPORARY STORAGE SITES



National strategies and measures for post-accident recovery 

need to include:

• A generic strategy for managing contaminated material and waste, and

• Generic safety assessments for discharge, storage and disposal.

Strategies for the post-accident management of large volumes of contaminated 

water are also necessary, including consideration of its controlled discharge to the 

environment. 

Although there is international guidance for discharges during the normal 

operation of nuclear facilities, further guidance on its application in post-accident 

situations is needed.

OBSERVATIONS AND LESSONS



Socioeconomic consequences

The accident and protection measures have 

significant consequences for the way of life of the 

affected population.

The earthquake, tsunami and the accident at the NPP 

resulted in:

• Loss of infrastructure (schools, hospitals and 

commercial enterprises);

• Impacts on trade and the economy;

• Demographic changes brought about by the 

movement of the population; 

• Separation of families.

COMMUNITY REVITALIZATION AND STAKEHOLDER 

ENGAGEMENT 



Revitalization

• Initiatives to stimulate the revitalization reconstruction of 

infrastructure, housing and transport rebuilding businesses as well as 

creating new commercial opportunities

Engagement of and communication with stakeholders

• Open and effective communication with the public is an essential part 

of revitalization

• Radiation safety experts needed to learn what kind of information the 

public was requesting and to provide it in an understandable manner. 

• Critical questions asked by the affected communities and by the media 

focused on what levels of radiation are ‘safe’

COMMUNITY REVITALIZATION AND STAKEHOLDER 

ENGAGEMENT 



• It is necessary to recognize the socioeconomic consequences of any 

nuclear accident and of the subsequent protective actions.

• Need to address issues such as reconstruction of infrastructure, 

community revitalization and compensation

• Support by stakeholders is essential for all aspects of post-accident 

recovery

• An effective recovery programme requires the trust and the involvement 

of the affected population

• Confidence in the implementation of recovery measures has to be built 

through processes of dialogue, the provision of consistent, clear and 

timely information, and support to the affected population.

OBSERVATIONS AND LESSONS



FINAL REMARKS

• The report was the culmination of 3 years of work by IAEA and external 

experts and released at the 59th IAEA General Conference in September 

2015.

• The Director Generals report contains 45 key observations and lessons

• The legacy of the accident will be a sharper focus on nuclear safety 

everywhere.

• The way forward.

• http://www-pub.iaea.org/books/IAEABooks/10962/The-Fukushima-Daiichi-Accident



Thank you!

l.bevington@iaea.org


