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1. (1) Fukushima Daiichi Decommissioning and the society

◇ Fukushima Daiichi Decommissioning is a continuous risk reduction activity to protect 
the people and the environment from the risks associated with radioactive substances 

◇ Safe and steady decommissioning is a prerequisite for reconstruction of Fukushima

Milestones in Mid-and –Long Term Roadmap
November 2013 

(Unit 4)
December 2011 End of 2031

3

Phase 2
Period until start of fuel 

debris retrieval 
(within 10 yrs.)

Phase 1
Period until start of 
spent fuel removal

(within 2 yrs.)

Phase 3 - (1)

Installation of fuel 
removal  equipment

Fuel removal
Storage/

Transportation
Ruble removal

Fuel debris retrieval 
Storage /

Transportation

Understanding of the situation inside the 
primary  Containment Vessel / 

Consideration of retrieval methods, etc.

Design and construction of 
equipment

Dismantling and other tanks
Consideration scenarios

and technologies 

Fuel removal

Fuel Debris retrieval

Dismantling of reactor facilities, etc.

Unit 1-4

Unit 1, 3 Unit 2

Unit 1Unit 2

Phase 3
Period until the completion of 
decommissioning (30-40 years 

from the cold shut down)

Achieved cold shut down state
・drastic suppression in release of 

radioactive materials

Efforts for stabilization

Unit 4Unit 3

Today

●Overall process of decommissioning

December 2021



(Ref.) Major milestones of Mid-and-Long-Term Roadmap (Dec. 2019)

4

Contaminated 
water 
management

Reduce to about 150 m3/day
Reduce to about 100ｍ3/day or less

Within 2020
ー

Within 2020
Within 2025 NEW

Stagnant water 
treatment

Complete stagnant water treatment in buildings* Within 2020 Within 2020(*)

Reduce the amount of stagnant water in buildings to 
about a half of that in the end of 2020

ー FY2022 - 2024 NEW

Fuel removal

Complete of fuel removal from Unit 1-6 ー Within 2031 NEW

Complete of installation of the large cover at Unit 1 ー Around FY2023 NEW

Start fuel removal from Unit 1 Around FY2023 FY2027 – 2028 REVISED

Start fuel removal from Unit 2 Around FY2023 FY2024 - 2026 REVISED

Fuel debris 
retrieval

Start fuel debris retrieval from the first Unit Within 2021 Within 2021

（Start from Unit 2,  expanding the scale gradually）

Waste 
management

Technical prospects concerning the processing/disposal 
policies and their safety

Around FY2021 Around FY2021

Eliminating temporary storage areas outside for rubble 
and other waste

ー Within FY2028 NEW

Period until completion of decommissioning（30-40
years later）

Phase 3Phase 1 Phase 2

Nov. 2013 Dec. 2021

Period until start of fuel 
removal (within 2 years）

Period until start of fuel debris retrieval
（within 10 years）

Dec. 2011

Major milestones

Now

Phase 3-(1)

End of 2031
30～40 years after cold 

shutdown 

* Excluding the reactor buildings of Units 1-3, process main buildings, and High temperature incineration building.

Roadmap (Sept. 2017)

HoldHold

Methods have changed 
to ensure safety and 
prevent dust scattering

Further reduction 
of generation

Revised Roadmap



Approx. 10,000Bq/L

March,2011        December,2019

Less than the detection limit*
(approx. 0.6Bq/L)

1.(2)Impact on the Surrounding Environment

• The environmental impact on the site and surrounding area have been 
significantly reduced.

Whole map of Fukushima Daiichi Nuclear plant

Sea

Air
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Near the 

south 

discharge 

channel

N

Evaluation of annual exposure dose at the site 
boundary due to radioactive materials (cesium) 
from the reactors buildings of Units 1-4

Concentration of radioactive materials 
in the sea around the site

*The concentration of radioactive materials in 
the sea around the plant refers to the Cs-137 
level near the south discharge channel
*The international standard for drinking water 
quality is 10Bq/L
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Groundwater bypasses

1.(3) What is “contaminated water” and “treated water”？

◇The water for cooling fuel debris gets contaminated and stagnates in the buildings.
 The level of groundwater outside is controlled to be higher than that of water inside 

the buildings, to prevent the contaminated water from flowing out. 

 As a result, groundwater keeps flowing into the buildings and contaminated water 
keeps generated in the buildings every day. 

• Sub-drains are wells located near the buildings, 
from which groundwater is pumped up to 
reduce the level of groundwater.

• Frozen-soil walls surround the buildings to 
redirect the groundwater’s flow. 6

Contaminated water

ALPS treated water



◇The frequency of an additional tank installation has decreased to “once a week”, 
compared to “every two days” around 2014.

 The volume of treated water stored in tanks par day has been decreased through 
countermeasures such as installation of frozen-soil walls and sub-drains (see the details in P3).

(Ref.) rate of contaminated water generation** (par day) 
** rate of contaminated water generation has a correlation to that of treated water stored in tanks par day.

around 540m3/day (in May 2014, before measures were taken)   around 180m3/day (in FY2019)

(Ref.) Decrease in volume of treated water stored per day

7

May 2014
(before the countermeasure)

2019FY  



1.(4) Why are two options suggested by the expert committee feasible?

◇“1) Vapor release” and “2) discharge into the sea” are suggested by the committee. 

 Both option 1) and 2) are recommended to be realistic, because of the precedents 
and track records for them.

 “2) Discharge into the sea” can be implemented more reliably, considering the ease 
of discharge facilities operation and proper monitoring methods.

◇The International Atomic Energy Agency (IAEA) acknowledged that the options 
suggested by expert committee is “based on a sound scientific and technical basis 
of analysis”.

1) Vapor release 2) Discharge into the sea

 A precedent in case of accident at 
NPP overseas

*  Vapor is also released from reactors in 
normal operations at the time of 
ventilation.

 Difficult to predict how the 
released vapor is diffused into the 
air and to establish proper 
monitoring method

 Precedents exist world-wide

 Relatively easy to predict how 
discharged water is diffused in the 
ocean and easy to examine proper 
monitoring method

Comparison of “vapor release” and “discharge into the sea”

8



1.(5)Does the treated water contain radioactive materials 
other than tritium？

9

◇About 70 % of the treated water stored in tanks contains radionuclides         
other than tritium at the concentration which exceeds regulatory standards.
* In early years, the ALPS treatment has been carried out by prioritizing the volume of water treatment to quickly reduce 
the radiation impact to outside the site. There were also cross filter permeate troubles and other troubles. 

◇Since FY2020, re-purification of the treated water will be commenced to meet 
the regulatory standards other than tritium.

◇In the case of releasing it to the environment, the treated water will be 
sufficiently diluted also to meet the regulatory standard for tritium.

295,000 m3

(27%)
820,800 m3

(73%)*

1,115,800 m3
Status of ALPS treated water (As of August 2020)

27% of the stored water is below 

the regulatory standards for 

discharge other than tritium. 

73% of the total volume of ALPS treated water stored in tanks

contains radionuclides other than tritium at the concentration that

exceeds the regulatory standards for discharge. This will be

further re-purified to meet the regulatory standards other than

tritium.

In any case, all ALPS treated water will be sufficiently diluted in the case of discharge to

the environment, in order to also meet the standard for tritium.

* Including ALPS treated water in reused tanks
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Subcommittee on Handling

of the ALPS treated water
The Government of Japan

TEPCO NRA TEPCO

About 2 yearsNow

◇Considering the opinions received, the GOJ will decide its basic policy including 
measures against possible reputational damage.

◇Based on the governmental basic policy, TEPCO will determine the specific 
method and will obtain an approval from the Nuclear Regulatory Authority(NRA), 
and then will start the preparatory work.

The Government of Japan,

and TEPCO

Further strengthen two-way communication

Implementation of further countermeasures 
against reputational damage 
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1.(6)What are the steps toward the handling of treated water ？



“The IAEA considers the disposal options (discharge into the sea and vapor

release) as technically feasible and in line with international practice.”

“Once a decision is taken on the way forward, the IAEA would be ready to assist

in its implementation, for example in radiation monitoring. It could help provide

reassurance to the public – in Japan and elsewhere – that any releases of water

would be within international standards.”

 The two options selected (discharge into the sea and vapor release) are

technically feasible and would allow the timeline objective to be achieved.
(Acknowledgement 4)

 The IAEA Review Team also notes that the ALPS treated water will be further

purified as necessary to meet the regulatory standards for discharge before

dilution. (Acknowledgement 4)

 The IAEA Review Team is not aware of a solution currently available for the

separation of tritium commensurate with the concentration and the volume of

ALPS treated water. (Acknowledgement 3)

 The IAEA Review Team holds the view that a decision on the disposition

path for the stored ALPS treated water must be taken urgently, considering

safety aspects and engaging all stakeholders. (Advisory Point 1)

■Statements made by IAEA Director General Rafael Grossi in February 2020:

（Ref.）What are the IAEA’s findings on the disposal options of the ALPS 
treated water ?

Photo Credit: Dean Calma / IAEA
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■ IAEA Review Report on the ALPS Subcommittee Report etc. (2 April 2020)

■ Fukushima Status Update at IAEA website https://www.iaea.org/newscenter/focus/fukushima/status-update

https://www.iaea.org/newscenter/focus/fukushima/status-update


(Ref.) How much is the radiation impact of treated water release? 

◇The impact of the radiation to human health as a result of the discharge is 
considerably small.

 Even if the entire amount of the ALPS treated water containing tritium and other 
radioactive material were to be disposed of in one year*, the impact would be       
no more than 1/1000 of the exposure impact of natural radiation in Japan.

Natural exposure

Discharge into the sea

Vapor release

0.1 2.1
mSv/y

Comparison of radiation impacts from natural exposure and 

discharge of whole treated water in one year*

0.05 0.15 2.05 2.15

No more  than 1/1000 of natural 

exposure

12

0

• Based on a UNSCEAR-specified method.

• All volume of the ALPS treated water stored in tanks is discharged in one year, and similar amounts are discharged 

during following 100 years. 

• The treated water contains 860 trillion Bq of tritium and the other radionuclides



– Areas where the tritium concentration exceeds its background level (0,1 to 1 Becquerel/Litre) are limited around 
the Fukushima Daiichi NPS

– The level of tritium concentration around the NPS is far lower than that set by  WHO drinking water guideline 
(10,000 Bq/L) 13

* The same amount as the operational standard 
value set before the accident

Area above 1 Bq/L

•To about 1.5 km to the north

•To about 1.5 km to the south

•To about 0.7 km to offshore

22 Trillion Becquerel / year 100 Trillion Becquerel / year

［Bq/Litre］
［Bq/Litre］

Vapor release

Discharge into the sea

 There is no diffusion simulation model available for vapor.
i. Simple evaluation is difficult: It requires consideration of morphological changes in vapor due to weather 

conditions, advection caused by groundwater or rivers, re-release, and transpiration from plants

ii. Knowledge of continuous simulation is not available

1.(7)Simulation of diffusion (TEPCO’s draft study report March 24, 2020)

Area above 1 Bq/L

•To about 10 km to the north

•To about 20 km to the south

•To  about 2 km to offshore
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Areas where Returning is Difficult(ARD) 

Preparation Area for lift of Evacuation order

Area in which evacuation orders were lifted

Explanatory notes

< Blue framed area >

Futaba [Lifted on March 4th, 2020]
・Preparation Area for lift of Evacuation order

・Futaba Sta. and streets around the Sta. : ARD

Okuma [Lifted on March 5th, 2020]
・Ono Sta. and streets around the Sta. : ARD

Tomioka [Lifted on March 10th, 2020]
・Yonomori Sta. and streets around the Sta. : 

ARD

JR Joban Line between Namie Sta. and Tomioka

Sta. : ARD

2.(1)  Lift of evacuation orders

福島第二
原子力
発電所

20km

Fukushima 
Daiichi NPS

Iitate

Katsurao
Namie

Futaba

Minami
-soma

Tamura

Kawauchi

Naraha

Date

Hirono

Kawamata

Okuma

Iwaki

Tomioka

Coastal area
in Fukushima Pref.

Diagram of
areas under evacuation 
orders

(as of March 10th, 2020)

N

JR Joban Line (The entire line is 
reopened in 14 March, 2020）
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ＪＲ常磐線の開通等の見通し

2. (2)  Restoration of infrastructures

Tatsuta – Hirono
(reopened : 2014.6.1)

Haranomachi - Odaka
(reopened : 2016.7.12)

Odaka - Namie
(reopened : 2017.4.1)

Namie – Tomioka
(Until 2020.3.14)

Tomioka - Tatsuta
(reopened : 2017.10.21)

In Service

suspension

Hirono Town

Naraha Town

MinamiSoma
City

Okuma
Town

Tomioka
Town

Futaba
Town

Namie
Town

Iwaki Ota

Ohno

Yonomori

Haranomachi

Hirono

Futaba

Tomioka

Kido

Tatsuta

Odaka

Momouchi

Namie

areas under evacuation orders 

Former areas under evacuation orders 
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• Restoration of infrastructures, such as road and rail way, are making 
steady progress.

Express Way and National Road

Railway : JR Joban line

Fukushima
Daiichi NPS

The entire line was opened in March 2015.

Futaba-station



2. (3) Reconstruction of areas lifted evacuation orders

17

School

ODAKA Industrial Technology and 
Commerce High School in Odaka

New open 2017.4

A clinic in Katsurao
Reopened 2016.7 and 2018.11

Kusano Elementary･ Iitoi Elementary･
Usuishi Elementary･ Iitate Junior High 
School in Iitate

New open 2018.4

Futaba Medical Center
in Tomioka

New Open 2018.4

Okumatown hall in Okuma 
Reopened 2019.5

J-Village (Reopend 2018.7 and 2019.4) in Naraha
(Soccer National training center)

Michi-no-eki Namie
2020.8 New open

Medical service

Shopping mall Sports facility Public facilities



2. (4) Re-establishment of local businesses

Cunsult by experts

Acquiring new markets 
and customers

Acquiring human 
resources

Resume operations

18



https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html


