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Emergency response system in Japan
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Basic Act on Disaster Control Measures 

(related to every type of disasters）））） Act on Special Measures Concerning  

Nuclear Emergency Preparedness 
Basic Plans for Emergency Preparedness

Part10. Nuclear Emergency Response

By Central Emergency Prevention Council

（Basic Act on Disaster Control Measures 34）

Emergency Preparedness Guideline

for Nuclear Facilities

By Nuclear Safety Commission

Local Emergency Response Plan
（Basic Act on Disaster Control Measures 40）

Emergency Response Work Plan

of Nuclear Operators
（Act on Special Measures 7）

� Emergency Preparedness Guideline is assigned as an important technical 

document and used to establish an emergency plan and to implement 

protective actions. 

� A clear “Concept of operations” in emergency response planning has not 

been established and shared by relevant response organizations before the 

Fukushima accident.
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International recommendations and guidance

� Concept of “practices” and “interventions” in ICRP 60 (1991)

� ICRP 63 (1991), ICRP 82 (2000)

� IAEA SSS 109 (1994), IAEA BSS (1996), IAEA GS-R-2 
(2002)

� Concept of generic exposure situations in ICRP 103 (2007)
“planned”, “emergency”, “existing” exposure situations

� ICRP 109 (2009), ICRP 111 (2009)

� IAEA GSR Part 3 Interim (2011), IAEA GSG-2 (2011), 
IAEA GSR Part 7 (2014)

� The principles of justification and optimisation apply to the three 

exposure situations. 

� The principle of limitation applies only to planned exposure 

situations.
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A. Averted dose

Intervention level

No action is needed

A single action is justified

A

Optimisation of intervention

“Mitigation”

Pub. 60

B

A. Averted dose

B. Residual dose

Reference level

OptimisationA

Optimisation
for a protection strategy

“Mitigation”

Pub. 103

� All exposure pathways and all relevant protective actions have to be 

considered when deciding on the optimum course of action to be taken.

� Protection strategy = a set of relevant protective actions

The optimisation principle



�Arrangements should be established for taking 

precautionary urgent protective actions before a release 

on the basis of plant conditions.

� International guidance should be developed for the 

application of operational criteria for use during the 

emergency response phase.

� The consistent policies and criteria for implementation of 

urgent and long-term measures including return to 

normality should be established in the preparedness 

process.

Key lessons from Fukushima accident on 

implementation of protective actions
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� In emergency exercises, recommendations of taking urgent protective actions 

have been made based on real-time dose predictions by computer-based 

models (ERSS, SPEEDI) compared with intervention levels.

� In the Fukushima case, Government implemented evacuation and sheltering 

based on plant conditions.

Strategy of precautionary urgent protective actions
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IAEA GS-R-2 (2002), GSG-2 (2011) 

� Precautionary urgent protective actions are taken on the basis of conditions 
at the facility to prevent severe deterministic health.

� GSG-2 provides emergency classification system and examples of EAL 

(Emergency Action Level) for facilities.

March 11
19:03 Declare Nuclear Emergency
21:23  Evacuation within 3km(6000 people)
March 12
05:44  Evacuation within 10km
18:25  Evacuation within 20km(78000 people)

March 15, 11:00  Sheltering (20-30km)

Completed at 1:45 on 12th

Completed at 14:00 on 15th

• Cumulative effective dose for four 

months from March to July, 2011

• 14,753 residents of Kawamata, 

Namie and Iitate

• 99.2% of residents less than 10 mSv

• 116 residents beyond 10 mSv (Max. 

25 mSv) 

(http://wwwcms.pref.fukushima.jp/)



Comparison of Cs-137 contamination by models 

with  monitoring data

Total releases from Unit 1, 2 and 3

OSCAAR calculations with MELCOR source terms Airborne monitoring

Fukushima 

Daiichi NPP
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� The difference highlights the difficulty of protective action  

recommendation based on computer-based dose predictions. 



� Radioactivity in food and drinking water has caused significant public anxiety 

and also rumor effect.

� Quick response is needed to avert ingestion dose from elevated levels of 

radioactivity at an early stage.

OILs for gamma dose rates from contaminated surface (GSG-2)

Criteria for use in food and water restrictions
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� March 17: 170 µSv/h (Point 32, 30 km North west)

� March 30: IAEA advised Japanese Government to carefully assess the 

situation.  (One of OILs for evacuation was exceeded in Iitate village.)

� April 10: NSC applied the concept of optimisation

of protection below reference levels in Emergency

exposure situation.

� OILs are essential as guides to decision making during an emergency.
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Modifying initial urgent protective actions

OIL Default OIL Relevant OIL for Fukushima

OIL1 1000 µSv/h
Cs-137：5×106 Bq/m2

I-131： 1×107 Bq/m2

Iitate village more than 30 

km far from the Fukushima 

Daiich NPP

I-131：2.5×107Bq/m2

Deliberate Evacuation Area

� The residents in this area, where annual cumulative 

dose after the onset of the accident would potentially 

reach 20mSv, are to be advised to evacuate.
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Area

Criteria

2011 2012

Mar.12 Mar.15 Apr.22 Sep.30 Mar.30

Restriction area 

(evacuation area)

< 20 km

Evacuation-prepared 

area (sheltering area)

20 – 30 km

Deliberate evacuation 

area 20 mSv/y<

Outside area

(< 20 mSv/y)

� Basic standpoint for termination of protective actions by NSC (August 4, 2011)

� The criteria for the application of current actions are no more applicable .

� Necessary preparations for new protective actions should be made.

� A framework for involvement of related local governments and residents 

with the process should be constructed and utilized properly.



Preparedness
Response Recovery

Early Intermediate Late

Planning Stage

Event/Response 

Initiation

Crisis 

Management

Consequence 

Management

Transition to 

Recovery 

(including 

recovery 

planning)

Recovery/Long-

term 

Rehabilitation

Emergency Exposure Situation
Existing Exposure 

Situation

Interim report for reviewing Regulatory Guideline
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Available information or Stakeholder involvement
Uncertainty

� Nuclear Safety Commission has set up a working group to discuss the revision 

of “Regulatory Guideline: Emergency Preparedness for Nuclear Facilities” on 

July 2011,

� reviewing the accident at Fukushima Daiichi NPP, and

� considering the recent concepts on EPR by IAEA and ICRP.

� The interim report issued on March, 2012 emphasized importance of taking into 

account timeline characteristics.



� Nuclear Regulatory Authority (NRA) issued “Regulatory Guideline on Nuclear 

Emergency Preparedness and Response” on October 31, 2012.

� Protective action strategy

�Urgent protective actions should be implemented before a release on the 

basis of plant conditions within PAZ (about 5km), 

even within UPZ (about 30km) according to severe plan conditions.

�Radiological monitoring should be conducted following a release to 

locate additional areas requiring urgent protective actions. Decisions on 

protective actions should be made using predetermined OILs.

� Considerations of technical issues

�PAZ and UPZ analysis (by JNES)

�Risk-informed applications of Level 3 PSA to EPR on dose reduction with 

various protective actions (by JAEA)

�Operational Intervention Levels (OILs) based on Fukushima experience 

� NRA revised “Regulatory Guideline on Nuclear Emergency Preparedness and 

Response” on February  27, 2013.
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Technical indices for implementing protective actions
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Risk-informed application of Level 3 PSA on EPR

Distance from release point (km) Distance from release point (km)

Effective dose (Sv) Thyroid equivalent dose (Sv)

No countermeasures

Evacuation before release

Sheltering (2 days)

Substantial sheltering
+ Evacuation (7 days)

95 %

50 %

� Dose reduction with various protective actions;

� precautionary evacuation before release

� substantial sheltering, the evacuation (with ITB)

� sheltering (with ITB)



OIL OIL value Response action

Urgent protective action

OIL1 500 µSv/h at 1 m from ground 

surface

Immediately evacuate after identifying 
specific areas within hours (including 
temporary shelter for those difficult to 
evacuate) 

OIL4 40,000 cpm, 13,000 cpm (after one 
month)  beta at a few cm from skin

If OIL4 is exceed, decontaminate 
evacuees based on evacuation criteria

Early protective action

OIL2 20 µSv/h at 1 m from ground 

surface

Temporarily relocate within a week after 
identifying specific areas within a day
Stop consumption of local produce

Food and water restrictions

(OIL3) 0.5 µSv/h at 1 m from ground 

surface

Identify areas where monitoring of 
foodstuffs should be implemented 

OIL6 Values determined by former NSC
Iodine:    300 Bq/kg for water and milk

2000 Bq/kg for general food
caesium: 200 Bq/kg for water and milk

500 Bq/kg for general food

Stop distribution and consumption of 
foodstuffs base on concentrations from 
laboratory analysis

Default OILs and response actions if exceed
14



Strategy for implementing protective actions
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PAZ UPZ Outside UPZ
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Conclusions
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� Nuclear Regulatory Authority of Japan revised “Regulatory 
Guideline on Nuclear Emergency Preparedness and Response” in 
which a new emergency response strategy was established based 
on lessons learned from the Fukushima Daiichi nuclear power 
plant accident

� Further actions still need to be prepared and implemented with 
respect to existing exposure situation in accordance with 
international guidance such as ICRP recommendations.

� It will be important to improve emergency response planning 
based on feedback from exercises as well as continuous revision 
of guideline in accordance with international guidance.


