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   Treatment and Disposal of 
                        Contaminated Soil

on where it should go, we can therefore say that 
reducing the amount to be disposed of through 
recycling is simply a means for straightening out 
the official story. The “Technological Development 
Strategy for Volume Reduction and Recycling of 
Removed Soil in Interim Storage,” announced in 
April, ahead of the “basic thinking,” clearly stated 
the target of reducing the volume of contaminated 
soil to be transported outside Fukushima Prefecture 
after 30 years to about 10% of the original amount.
According to the “Technological Development 
Strategy,” it is estimated that of the 22 million m3, 
roughly half, around 10 million m3, is below 8,000 
Bequerel/kg (Bq/kg), about another 10 million m3 

is in the range 8,000 to 100,000 Bq/kg, and around 
10,000 m3 exceeds 100,000 Bq/kg. Considering 
the physical decay of cesium, in 30 years’ time, 
the radiation will have fallen to a quarter of what it 
originally was (in the case that cesium 134 and 137 
were of equal amounts when released during the 
accident), but that does not bring the total down to 
10%. Thus, the technological development for soil 
treatment is thought to consist of 1) grading sand 
and gravel from the fine-grain component of the 
soil (silt and clay) that easily adsorbs cesium and 
then separating the cesium adhering to the sand and 
gravel, 2) a chemical treatment method whereby 
cesium is firstly eluted from the soil by a strong 
acid, etc., after which the cesium is recovered by an 

Recent ly,  the  contaminated  so i l  recyc l ing 
demons t ra t ion  pro jec t  in  Harase  d i s t r ic t , 
Nihonmatsu City, was cancelled due to local 
opposition. There are still two demonstration 
projects being implemented in Fukushima Prefecture, 
one in Minamisoma City and one in Nagadoro 
district, Iitate Village. Here, I will firstly explain the 
basic thinking of the aim, etc. of the demonstration 
projects as they were announced and then describe 
the two demonstration projects in some detail. This 
article also contains a report on two visits by the 
author to the planned site of the project in Nagadoro 
district, Iitate Village in July and August this year.

Basic thinking on the reuse of contaminated soil 
The first “basic thinking” was announced by the 
Ministry of the Environment (MoE) on June 30, 
2016 and has been added to twice since then. The 
latest version was announced on June 1, 2018 and 
is available on the MoE website. The official title 
is “Basic Thinking on the Safe Use of Reclaimed 
Materials from Removed Soil.” ‘Removed soil’ 
refers to soil derived from decontamination work. 
The original plan was to transport this soil to the 
interim storage facility scheduled to be constructed 
in the surroundings of the Fukushima Daiichi 
Nuclear Power Station (FDNPS) and then transport 
it outside Fukushima Prefecture after 30 years. 
When it became clear that contaminated soil in 
Fukushima Prefecture would reach 22 million m3, 
however, it was thought that “final disposal of the 
total amount would be unrealistic from the viewpoint 
of securing, etc. the necessary final disposal sites,” 
and the “basic thinking” turned to recycling. Since 
the outlook for attaining agreements to construct 
final disposal sites outside Fukushima Prefecture 
is bleak, this was a makeshift plan to reduce, as 
far as possible, the volume of contaminated soil. 
Transport of the soil outside Fukushima Prefecture 
after 30 years was already enshrined in law, but 
considering that it was nigh on impossible to agree 
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adsorbing agent, and 3) heat treatment, where cesium 
is volatilized by heating, then cooled and trapped. 
Each of these has problems and a technological 
development roadmap has been produced, according 
to which the basic technological development for 
all methods is to be completed over a period of ten 
years. Of these, the grading treatment is a technology 
that is already available and is positioned as the 
technological development that will be undertaken 
first. The general idea is that the amount of soil of 
8,000 Bq/kg and below will be increased using the 
technologies developed and then recycled. The use of 
the removed soil for recycling, at or less than 8,000 
Bq/kg, is to be “limited to embanking materials, etc. 
as component materials for structural foundations 
in public works, etc.” Public works is said to have 
been selected due to “clarity of the management 
organization and framework for responsibility,” 
but it is thought that this is due rather to an aim 
to make the use of removed soil conditional on 
public bidding. The demonstration projects for the 
technological development will be implemented in 
Fukushima Prefecture, but later deployed nationwide.

8,000 Bq/kg and 100 Bq/kg
In 2005, a clearance system was introduced for 
radioactive waste derived from the demolition of 
nuclear power facilities. This is a kind of exemption 
clause. The clearance level is set at a total of 100 Bq/
kg. For example, this is the standard to be employed 
when recycling concrete or steel materials associated 
with the demolition of nuclear power facilities.
At the same time, the government has enacted the 
Act on Special Measures concerning the Handling of 
Contamination by Radioactive Materials1 covering 
materials or objects contaminated by the radiation 
dispersed following the FDNPS explosion accidents, 
making possible the disposal of waste materials 
of 8,000 Bq/kg or less. Up to now the government 
has explained that the former is the standard for 
reuse and the latter is the standard for disposal.  
This explanation, however, has been slowly turned 
on its head until 8,000 Bq/kg has become the 
standard for reuse. Having done that, and taking the 
clearance level somewhat into account, the exposure 
impact on surrounding residents has been limited 
to 10 microsieverts/year (μSv/yr), and to achieve 
that the soil is to be used in structural foundations, 
etc. as embankment material to reduce the exposure 
dose. There has been no consideration of whether 
or not the constructions will be able to withstand 
the massive disasters that have occurred in recent 
years. There is no guarantee at all that they will.
Exposure to workers has been limited to 1 mSv/yr. 
This is because there is no necessity to consider these 
workers to be engaged in work involving radioactivity.

These measures to straighten out the official story 
are making double standards the normality. In 
fact, there is the fear that the current clearance 
standards will be relaxed for certain uses. This 
creeping re laxat ion is  to ta l ly  unacceptable .

Aims of the demonstration projects and model 
projects
According to the “basic thinking,” with the aim 
of verifying the adequacy of the management for 
limiting additional exposure doses, demonstration 
projects will be implemented as model projects 
with the aim of also developing understanding 
and elevating social acceptance among related 
persons such as the organizations implementing 
the projects and local residents, etc. The writing 
suggests that the aims of the demonstration projects 
and model projects differ from one another, but the 
MoE website carries no concrete plan for model 
projects and it seems that demonstration projects 
are currently being pushed ahead in advance.
MoE is planning two demonstration projects in 
Fukushima Prefecture, one in Minamisoma City 
and one in Nagadoro district, Iitate Village. Further, 
outside Fukushima Prefecture, projects are positioned 
as burial disposal demonstration projects, and these 
are to take place at two locations, Nasu Town, Tochigi 
Prefecture and Tokai Village, Ibaraki Prefecture.
Since the demonstration project at Nihonmatsu 
Ci ty  has  been cancel led ,  informat ion about 
this has been deleted from the MoE website.

The demonstration project at Minamisoma City
The demonstration project at Minamisoma City 
removed the soil from the flexible container bags in 
the adjacent temporary storage site, graded it, selected 
out the material at 3,000 Bq/kg or less, piled it up in 
five layers, and covered it over with uncontaminated 
soil. The total amount of recycled soil used was 
1,500 tons. The construction work began in 2016 and 
finished in September 2017. Following that, air dose 
rate, concentration of radioactive materials in the air 
and in the water seeping down and collecting in the 
base of the construction and radiation measurement of 
effluent rainwater, have been continually carried out. 
The published measurement results, including during 
the period when construction was taking place, show 
an air dose rate at the boundary of the site of 0.04-
0.09 μSv/h, a cesium concentration of effluent water 
at below the minimum detection level (maximum of 
7.13 Bq/L), and seepage water below the minimum 
detection level. This is probably due to the fact that 
soil with a low degree of contamination was chosen 
in the first place. Despite having carried out the 
experiment only with soil of 3,000 Bq/kg, rather 
than 8,000 Bq/kg, in October 2017, the investigative 



3September/October 2018     Nuke Info Tokyo     No. 186

panel on the Technological Development Strategy for 
Volume Reduction and Recycling of Removed Soil, 
set up by MoE, very quickly reached the conclusion 
that recycling was possible. This conclusion, coming 
just over two weeks following the completion of 
the construction can only be said to be a judgement 
made without sufficient examination of the results.

The demonstration project at Nagadoro district, 
Iitate Village
In the case of Iitate Village, the soil recycling 
demonstration project is positioned as “agricultural 
regeneration” in the Nagadoro district reconstruction 
and regeneration plan (official name: Reconstruction 
and Regeneration Plan at a Specific Reconstruction and 
Regeneration Base). The evacuation order for Iitate 
Village was rescinded on April 1, 2017, but Nagadoro 
district was classified as a difficult-to-return zone 
where the evacuation order remained in force. The 
village, aiming to have the evacuation order cancelled 
at an early date, must carry out decontamination, 
but a Specific Reconstruction and Regeneration 
Base plan is a necessity for decontamination of the 
difficult-to-return zone. Iitate Village formulated the 
plan, which received approval from the government 
(Reconstruction Agency) on April  20,  2018.
The plan here is to recycle the contaminated 
soil in Iitate Village, and by laying it down in a 
layer of several tens of centimeters to around one 
meter, reduce to one half the contaminated waste 
in the village (estimated at 2.2 million bags). The 
project aims to lay down soil of 5,000 Bq/kg or 
less on farmland and cover it over with 50 cm of 
uncontaminated soil to regenerate the farmland. Even 
though the farmland is said to be regenerated, the plan 
is said to call for the cultivation of flowers. The area 
is 140 hectares (ha, 1.4 million m2), which will total 
186 ha in the reconstruction and regeneration plan 
when the decontamination of roads and residential 

areas are included. The housing area decontamination 
will not cover the residential land of individuals, 
but the decontamination of a residence promotion 
zone (roughly 10 ha). A facility for grading and 
radioactivity measurement of soil will be built in one 
corner of the agricultural regeneration zone. When the 
author visited the location in July this year, a part of 
the flexible container bags in Iitate Village had been 
carried to the site, but construction of the facility for 
grading and other associated work had not yet begun. 
It also appears that the concrete plan for the creation of 
farmland using the recycled soil is still in preparation.
Management and the burden of management 
costs of the created farmland will be borne by 
the landowners. The plan faces many problems, 
since it may be doubted that the landowners will 
be able to bear the costs. As seen below, with 
few wishing to return there are doubts about 
whether agriculture can, in fact, be regenerated.

Will, in fact, many residents return?
Nagadoro district is an area at the southeastern 
tip of Iitate Village. Taking Route No.399 from 
the vil lage center,  the Pacific Ocean can be 
glimpsed from the pass as you enter the district. 
I  was reminded of the radiat ion released by 
the explosion accidents that was carried on the 
wind directly from the crippled nuclear plant. 
The pre-accident population was 262 people in 72 
households (2010 statistics). According to the Specific 
Reconstruction and Regeneration plan, the target 
for returnees is 180 people and the cancellation of 
the difficult-to-return zone is scheduled for 2023. 
However, this target figure is a very high hurdle. 
The district head, Mr. Yoshitomo Shigihara, who 
showed me around, estimates the actual figure for 
returnees will be around ten people. According 
to a survey of Iitate Village residents’ intentions 
conducted by the Reconstruction Agency in January 

Figure 1: Use of Recycled Soil at the Minamisoma City Demonstration Project 
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2017, of the 51 respondents from Nagadoro district, 
those wishing to return were 19.6%, around ten 
people, so Mr. Shigihara may be about right. The 
Iitate Village survey has not been repeated since.
Further, the farm management target is said to be 
20 households, but this will be an extremely high 
hurdle if there are only about ten people wishing 
to return. Apparently, countermeasures for this 
are being considered, and the plan, in addition 
to the 20 households,  also contains mention 
of planting and farm management by an Iitate 
Village Promotion Corporation (representative 
Norio Kanno, Mayor of Iitate Village). Thus, 
even if the target figure for households is not 
reached, the corporation will plant and manage 
the farmland under contract from the landowners.

Insufficient agreement with residents
The original go-ahead for the demonstration project 
at Nihonmatsu City was decided by a handful of 
influential figures and proceeded without the citizens 
knowing hardly anything about it. Later, the local 
residents and people in surrounding areas became 
aware of the situation, starting up an opposition 
movement which led to the cancellation of the 
project. As can be understood from this case, it is 
hard to say that adequate information is provided 
to residents in advance when there are plans for 
demonstration projects and that the projects proceed 
on the basis of agreements with local people. 
Rather, it seems that by not providing information 
and going ahead without local agreement, and by 

starting up one project after another, authorities are 
attempting to slowly force people into acquiescence. 
What is the situation at Nagadoro district? According 
to media reports2, local people stated, “We left 
on the promise that decontamination would be 
carried out without fail before we returned.” 
But because of the designation of the difficult-
to-return zone, decontamination has not been 
implemented. Even when it was demanded, only 
an extremely small area of about three hectares 
was decontaminated. The evacuees are thus having 
to make a “bitter decision” as they are faced with 
the stark reality that contamination cannot be 
carried out unless they accept the soil recycling. 
The “basic thinking” mentions understanding and 
social acceptance on the part of related persons and 
local residents, but, as mentioned above, this notion 
is not clearly stated in the aims of demonstration 
projects. The final aim is to demonstrate whether 
reuse of contaminated soil is possible or not. 
However, the demonstration project at Iitate Village 
is positioned as the regeneration of agriculture 
and can be said to exceed the framework of the 
demonstration. Without sufficient agreement of the 
residents of the district, farm management will be 
extremely difficult after the project is completed.
It appears that residents are being led around by the 
nose by the tough handling of the situation by MoE, 
which wishes to reduce the volumes of contaminated 
soil that have to be transported to interim storage sites.

<Hideyuki Ban, CNIC Co-Director>

Footnotes:
1. The official name is “The Special Act on Coping with Contamination of the Environment due to the Release of Radioactive Substances from the 
Nuclear Power Plant Accident that Occurred in Association with the Tohoku Region Offshore Pacific Ocean Earthquake on March 11, 2011. 
2. NHK, News Watch 9, Bitter Choice of the “Hard-to-Return Zone” of Nagadoro District, Iitate Village, March 9, 2018.

■Project contents
Residence Promotion Zone
・Preparation of village-managed residences 
and a short-term stay/exchange facility as activity
base for residents’ return and settlement.
・Preparation of a multi-purpose square as a place 
for exchanges between district residents and 
between different generations.

Base for Culture and Exchanges
・Regenerate and upgrade the district’s cultural 
assets, such as the Shiratori Shrine and the cherry 
tree avenue and have these lead on to maintenance 
and passing on of the district’s history and culture.

Agricultural Regeneration Zone
・Upgrade environment for use as farmland, etc., to 
promote the regeneration of motivation for 
agricultural life and the regeneration of livelihoods.
・Demonstrate safety and carry out creation of 
farmland, etc. that makes use of reused materials 
and covering earth.
・The Village Promotion Corporation will make use 
of the farmland, etc. to carry out a switch to new 
crops and aggregation of farmland for large-scale 
farming.

National Route
 No.399

Prefectural Route No.62, 
Hara Town to Nihonmatsu

Image of short-term stay/exchange facility

<Facilities included in the Specific Restoration and Regeneration District>
　All sections of National Route No.399 in difficult-to-return zone, and other roads.
　Cultural assets, such as the Nagadoro cherry tree avenue and the communal cemetery

Residence Promotion 
       Zone
Agricultural 
       Regeneration Zone
Of the above, 
       mountain forest

Road

River, etc.

Cultural asset

Cemetery

Figure 2. Diagram from the Special Regeneration and Restoration Base Regeneration and Restoration Plan
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Seven years have passed since the accident at Tokyo 
Electric Power Co.’s (TEPCO’s) Fukushima Daiichi 
Nuclear Power Station in March 2011. This report 
will provide a general overview of how the reactor 
decommissioning is going, examine the contaminated 
water treatment issues and convey the reactions of 
citizens attending public hearings in late August 
regarding the current state and policies for dealing 
with the contaminated water. The multi-nuclide 
removal facility, ALPS, has been touted as removing 
all nuclides except tritium, and as ALPS-processed 
water is known as “tritiated water” citizens believed 
that it contained no nuclides other than tritium. 
However, many citizens were surprised and angered 
when it was reported just prior to the public hearings 
that other nuclides besides tritium were also present, 
sometimes at concentrations exceeding the notification 
concentration.

Decommissioning Conditions (as of March 2018)
The fuel debris that melted and dropped out of the 
nuclear reactors is being continuously cooled and 
kept in a stable condition by injection of water, 
which generates radioactively contaminated water 
as a consequence. Various efforts are being made 
to suppress the increase in contaminated water, 
but a policy on its ultimate disposal has yet to be 
established, so enormous quantities of contaminated 
water are being stored on site in tanks.
  Work has proceeded on the retrieval of fuel rods 
from the spent fuel pools, prioritizing Unit 4, where 
the retrieval was completed in December 2014. Fuel 
rods still remain in the spent fuel pools of Units 1 to 
3. The plan was to next retrieve the spent fuel from 
the Unit 3 pool starting from around the middle of this 
year, and work is underway to install special facilities 
for handling the spent fuel.
  Investigations are advancing to ascertain conditions 
inside the reactors so that the fuel that underwent 
meltdown can be retrieved. TEPCO is aiming to 
identify the location of the fuel by utilizing scattering 
tomography of penetrating muons (cosmic rays). 
Other efforts include obtaining video images and 
data on radiation by developing and using robots 
for investigation. Nonetheless, there are still many 
uncertainties about detailed conditions inside and 
below the reactors. The current aim is to start 
retrieving the fuel from one reactor (yet to be 
determined) in 2021.
  Operations to clear debris on site have progressed 
and radiation levels have declined to a relatively low 
level, and thus in about 95% of the area full-face 
masks and protective clothing are no longer necessary 
and it is currently possible to work there wearing only 
regular work clothes.

Outline of Measures against Contaminated Water
●  What is causing the water to become contaminated, 
and why is it increasing?
Abundant groundwater exists underneath the 
Fukushima Daiichi plant site, and it always flows 
from the west (where there are mountains) to the east 
(toward the ocean). The basements of the reactor 
buildings were damaged in the earthquake, which 
caused them to crack, and it has become possible for 
groundwater to flow into them through these cracks. 
The fuel that underwent meltdown must be kept cool 
at all times through injection of water, which comes 
into direct contact with the nuclear fuel, resulting 
in elution of radioactive substances into the water, 
producing radioactively contaminated water. To keep 
that radioactively contaminated water from leaking 
from the reactor buildings, the water level inside 
the buildings is controlled using subdrains to ensure 
that the groundwater level outside the buildings 
is invariably higher than that inside the buildings. 
Keeping the water level inside the reactor buildings 
lower than the groundwater level makes it harder for 
the contaminated water inside the buildings to leak 
out, but at the same time, it also makes it easier for the 
surrounding groundwater to flow into the buildings. 
This is why the amount of contaminated water 
continues to increase.

●  The contaminated-water treatment system 
Sixty-two radionuclides1  are targeted for removal 
from the contaminated water and are checked for 
in the resulting water. The process of contaminated 
water treatment starts by separating out cesium and 
strontium using SARRY (developed by Toshiba and 
others) and Kurion (developed by Kurion Inc. of the 
U.S.) treatment systems. After that, salts are removed 
using desalination equipment. Part of the water treated 
that far is recycled for use in cooling the reactors 
again, and the rest proceeds through the Multi-nuclide 
Removal Facility, ALPS (Advanced Liquid Processing 
System, developed by Toshiba)2, where radionuclides 
other than tritium are separated out. After treatment by 
ALPS, the water is stored in tanks (Fig. 1).
  As of March 2018, about 1.05 million m3 of ALPS-
treated water was being stored, with an annual rate 
of increase of about 50,000 to 80,000m3. The ALPS-
treated water has a tritium concentration equaling 
about one million becquerels/liter (Bq/l), with the total 
amount of tritium estimated as equivalent to about one 
quadrillion Bq.
 

The Fukushima Daiichi Nuclear Accident: 
Current State of Contaminated Water Treatment 
Issues and Citizens’ Reactions
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●  Measures to restrict the increase of contaminated 
water
The cause of the increase is the abundant groundwater. 
The following measures are being taken to keep 
groundwater from approaching the reactor buildings. 
1) Groundwater is pumped up on the west side of 
the site before it can reach the reactors, radioactivity 
measurements are taken, after which it is released 
into the ocean. 2) A watertight wall (of frozen soil) 
has been installed surrounding the cluster of reactor 
buildings. 3) A subdrain system on the inner side of 
the frozen soil wall lowers the groundwater level 
there. 4) A watertight steel wall has been installed 
outside the frozen soil wall on the seaward side. 5) 
Water is pumped up on the inner side of the steel wall 
to prevent contaminated water from flowing out to 
the ocean. 6) “Facing” has been applied (covering 
exposed ground, etc., with asphalt, etc.) to prevent 
rainwater from penetrating the soil.
  As a result of these measures, the amount of 
contaminated water generated is reported to have 
decreased from about 520 m3/day (average from Dec. 
2015 to Feb. 2016) to about 140 m3/day (from Dec. 
2017 to Feb. 2018).

●  Structure of ALPS and evaluation of treated water
ALPS consists of a pre-processing facility employing 
iron coprecipitation processing and carbonate 
precipitation processing, and a main facility with a 
combination of different kinds of adsorption towers 
(Fig. 2). The adsorption towers in the main unit are 
composed of a combination of colloidal adsorption 
material using activated charcoal, strontium-adsorbing 
material, material that adsorbs both cesium and 
strontium, antimony-adsorbing material, silver-
adsorbing material (for adsorbing iodine) and others, 
The adsorption towers are consumables. In other 
words, once they have removed a certain amount 
of the target substances their adsorption capacity 
decreases, so conditions in the adsorption towers must 
be checked and the towers replaced when necessary. 

During the ALPS performance testing stage in 2014, 
the concentrations of each nuclide species before 
and after processing were checked and the above-
mentioned composition of the adsorption towers was 
adjusted or additions made.
  At the performance testing stage, sufficient removal 
of Co-60, Ru-106, Sb-125 and I-129 was found to 
be difficult, and the concentrations of some nuclides 
reportedly exceeded the notification concentrations. 
I-129 residues were handled by increasing the 
silver-adsorption towers. Subsequent investigations 
confirmed that after the adsorbing material was 
replaced the performance was maintained for a period 
of about 20 days, and that during that period the 
concentrations in the treated water were lower than 
the notification concentrations. When the adsorbing 
material was replaced with high frequency, however, 
the reduced rate of operation of ALPS was regarded 
as a problem. This was because, at that time, there 
existed large volumes of contaminated water being 
stored in tanks onsite awaiting ALPS treatment, and 
the radiation doses at the boundary of the plant’s 
grounds was growing higher. Reducing the radiation 
doses at the site boundaries was given precedence, 
and the decision was made to operate the facility 
without increasing the frequency of adsorption tower 
replacement for the time being (permitting operation 
with insufficient treatment performance).
  ALPS is the final process in the treatment of the 
contaminated water, so whether or not radioactive 
substances remain that cannot be completely separated 
and eliminated is an important point to consider in the 
disposal of radioactive wastes.
  The maximum concentra t ions  of  the  main 
radionuclides detected in ALPS-treated water in fiscal 
2017 and the corresponding notification concentrations 
in the effluent are shown in Table 1.
  Also, when radioactively contaminated water 
is treated, in addition to the treated water, it goes 
without saying that slurry containing the separated 
radioactive substances, used adsorption towers and 

Purification Treatment Process

Treated water Water treated by multi-nuclide 
removal equipment

Storage tank Storage tank

Salts removed from 
contaminated water

Reduction of 
cesium and strontium

Removal of almost all 
radioactive substances

Desalination 
equipment

Cesium 
adsorbing 
equipment Multi-nuclide removal equipment 

(ALPS)

Used as freshwater
 (for cooling)

Rainwater
Reactor building

Contaminated water

Turbine building

Groundwater

Figure 1: Contaminated water processing flow chart

	  
Table	  2:	  	  Evaluation	  of	  five	  disposal	  methods	  discussed	  by	  the	  Tritiated	  Water	  Task	  Force	  (extract).	  
	   Geological	  disposal	   Oceanic	  release	   Steam	  release	   Hydrogen	  release	   Land	  burial	  

Technical	  tasks	   Suitable	   geological	  
strata	  needed	  

None	   (precedents	  
exist)	  

None	   (precedents	  
exist)	  

For	   tritiated	   water,	   R&D	  
may	   be	   needed	   for	   pre-‐
processing	  and	  scaling	  up.	  

None	   (precedents	  
exist)	  

Disposal	  period	  
(months)	  

69～156	   52～88	   75～155	   68～101	   62～98	  

Monitoring	  
period	  (months)	  

456～912	   Duration	   of	  
disposal	  period	  

Duration	   of	  
disposal	  period	  

Duration	   of	   disposal	  
period	  

456～912	  

Disposal	  cost	  
(billions	  of	  yen)	  

17.7～397.6	   1.7～3.4	   22.7～34.9	   60.0～100.0	   121.9～253.3	  
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other radioactive wastes will be generated. These 
have high levels of radioactivity; for example, 
strontium concentrations as high as 109 to 1010 Bq/
l. These contain water and there is a risk of hydrogen 
generation through radiolysis. Thus, dehydration 
processing is being promoted and stable storage of 
solidified waste is being considered. No decision has 
been made, however, on these disposal policies.

Discussions about the Handling of ALPS-treated 
Water
Regarding ALPS-treated water,  the Japanese 
government created the Tritiated Water Task Force 
(Dec. 2013 to Jun. 2016) and had it conduct a 
technical evaluation of disposal methods. It evaluated 
five options, geological disposal, land burial (solidified 
in concrete), oceanic release, atmospheric release (as 
steam) and a second type of atmospheric release (as 
hydrogen) (see Table 2).
  Following up on that, it held a meeting of the 

subcommittee dealing with water treated at the Multi-
nuclide Removal Facility in November 2016 to 
conduct comprehensive consideration of the societal 
impacts of reputational damage from harmful rumors 
and other issues. It held public hearings in August 
2018 to get a broad overview of the views of Japan’s 
citizens on the problem of reputational damage.
  In addition, Toyoshi Fuketa, who chairs Japan’s 
Nuclear Regulation Authority (NRA), has been 
asserting that the ALPS-treated water should be 
diluted and released into the ocean. His stance 
is  evidently that  releasing water containing 
radionuclides other than tritium is not a problem 
as long as they are diluted to below the notification 
concentrations.

Citizens’ Views at the Public Hearings
Public hearings were held at a total of three locations, 
two in Fukushima Prefecture and one in Tokyo. The 
number of people voicing their opinions were 14 + 

Table 2:  Evaluation of five disposal methods discussed by the Tritiated Water Task Force 

Figure 2: ALPS’ configuration.

Table 1:  Maximum and notification concentrations of main radionuclides detected in ALPS-treated water
 (unit: Bq/l).

	   total-‐β	   H-‐3	   Sr-‐90	   I-‐129	   Ru-‐106	   Sb-‐125	   Co-‐60	   Tc-‐99	   Ni-‐63	  
Maximum	  value	  in	  ALPS-‐

treated	  water	  
(FY	  2017)	  

454	   1593000	   141	   62	   93	   5	   4	   59	   3	  

Notification	  concentration	  
in	  effluent	   ―	   600000	   30	   9	   100	   800	   200	   1000	   6000	  

	  

	  
Table	  2:	  	  Evaluation	  of	  five	  disposal	  methods	  discussed	  by	  the	  Tritiated	  Water	  Task	  Force	  (extract).	  
	   Geological	  disposal	   Oceanic	  release	   Steam	  release	   Hydrogen	  release	   Land	  burial	  

Technical	  tasks	   Suitable	   geological	  
strata	  needed	  

None	   (precedents	  
exist)	  

None	   (precedents	  
exist)	  

For	   tritiated	   water,	   R&D	  
may	   be	   needed	   for	   pre-‐
processing	  and	  scaling	  up.	  

None	   (precedents	  
exist)	  

Disposal	  period	  
(months)	  

69～156	   52～88	   75～155	   68～101	   62～98	  

Monitoring	  
period	  (months)	  

456～912	   Duration	   of	  
disposal	  period	  

Duration	   of	  
disposal	  period	  

Duration	   of	   disposal	  
period	  

456～912	  

Disposal	  cost	  
(billions	  of	  yen)	  

17.7～397.6	   1.7～3.4	   22.7～34.9	   60.0～100.0	   121.9～253.3	  
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14 + 16 for a total of 44. To be allowed to express 
their opinions, the participants had to present a written 
outline of their views beforehand, a high hurdle to 
clear for participation. Moreover, the participants were 
limited to five minutes each to present their views at 
the hearings, and it seems there were announcements 
at the hearings that the audience was not permitted to 
say anything, or even clap to show approval.
  At the hearings, the secretariat first briefly described 
the content of the subcommittee’s discussions to 
date. That content was decommissioning conditions, 
the amount of ALPS-treated water being stored, 
properties of tritium (biological effects are small, 
oceanic releases are occurring worldwide, but no harm 
to health has been recognized), reasons for the need 
to dispose of the ALPS-treated water (on-site storage 
space tight, debris-removal work being delayed), 
evaluation of the five disposal methods, and societal 
impacts of reputational damage.
  Of the 44 people expressing their opinions, only 
two people, who had requested government aid for 
developing a beta-ray measuring system, expressed 
qualified approval of releasing the water into the 
environment. All of the others expressed opposition. 
The main views that were expressed are listed below.

●  The discussion has been about disposal of what is 
being called “tritiated water” by the subcommittee and 
the press, with the assumption that all radionuclides 
other than tritium have been removed. Residual 
nuclides of other species have been confirmed at 
levels above the notification concentrations, so the 
discussion should start over again from the beginning.
●  The scale of the public hearings is too small, and 
too few are being held. Since they are being held only 
during the day on weekdays, many people are unable 
to participate. This does not constitute hearing a wide 
range of citizens’ views. This is a major problem, so 
hearings should continue to be held and arranged so 
that many people can participate.
●  From the perspective of environmental ethics and 
the London Convention on the Prevention of Marine 
Pollution by Dumping of Wastes and Other Matter, 
releasing radioactive substances that are being stored 
under current conditions into the environment should 
not be done to begin with.
●  When disposing of radioactive substances, wouldn’t 
it be necessary to regulate not only the concentration 
but also the total amount?
●  Once oceanic release is carried out, the fisheries 
will be catastrophically damaged. They will be 
impacted globally, such as with import restrictions. 
This will not be resolved by criticizing such 
reputational damage as “lacking a basis in scientific 
knowledge.”
●  If oceanic release is carried out, the ocean off 
Fukushima’s coast should not be polluted any more 
than it already has. It is necessary to consider other 
places to release it.

●  No monitoring system has been established for the 
case of releasing tritium into the environment, and 
infrequent testing of marine products and the marine 
environment would not be capable of evaluating safety 
or danger.
●  The subcommittee is disregarding tritium’s biological 
effects.
●  Storing the water in large tanks and waiting for its 
radioactivity to attenuate entails the least risk, so would 
it not be the most realistic method?

Hearing the opposition of many participants to 
environmental release of ALPS-treated water, the 
chairman of the subcommittee ended the hearings, 
concluding that the opinions would be considered in 
discussions to continue. Several media outlets reported 
on the hearings, drawing public attention to them. The 
author got the impression that under these conditions, it 
would not be possible for them to force through oceanic 
releases right away. What kind of decision the Japanese 
government will make in reality remains to be seen, and 
we will keep an eye on future trends.
                                         

<Nobuko Tanimura, CNIC>

1 List of 62 isotopes http://www.tepco.co.jp/nu/fukushima-np/f1/genkyo/fp_cc/fp_alps/index.html (in Japanese)
2 Multi-nuclide removal equipment, extended multi-nuclide removal equipment and high-performance multi-nuclide removal equipment exists. The high-
performance type was developed by Hitachi-GE.
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Reference material:

Japan's Separated Plutonium Inventory 
(as of 31 Dec. 2017) 

On July 31, 2018, the Atomic Energy Commission published a report on management of the 
plutonium stockpiles held by Japan as of the end of 2017. 
  Japan's stockpiles of separated plutonium stored in France dropped by 731kg in 2017 due to MOX 
fuel transported from France to Kansai Electric Power Company’s Takahama plant during that 
year. The stockpiles stored in Britain, on the other hand, increased after the country announced that 
393kg of separated plutonium had been allocated to Japan.
  Although reprocessing of Japan’s spent nuclear fuel has already been completed at the British 
reprocessing plant, Britain says that the plutonium allocation rose due to calculations concerning 
amounts of nuclear materials stipulated in the contract. Plutonium separation and allocation were 
delayed at the Sellafield reprocessing plant in Britain due to an accident in 2005, in which there 
was a leak of high-level radioactive materials. It is expected that Britain will announce transfer of 
the remaining 600kg of plutonium to Japan sometime next year, 2019.

<Hideyuki Ban, CNIC Co-Director>

JNFL JAEA JNFL JAEA JNFL JAEA JNFL JAEA JNFL JAEA
plutonium	  nitrate 283 664 284 577 285 266 276 27 275 26
plutonium	  oxide 3,329 84 3,329 131 3,329 246 3,329 281 3,329 233
Total 3,611 748 3,613 709 3,614 512 3,604 309 3,604 259
Total	  Fissile	  Plutonium 2,347 496 2,348 467 2,348 336 2,342 202 2,342 169
Onsite	  increase/decrease -‐1 -‐3 2 -‐39 1 -‐196 -‐10 -‐203 0 -‐50
plutonium	  oxide 1,937 1,974 2,150 2,423 2,479
testing	  and	  fabrication	  stage 981 983 999 936 928
fabricated	  fuel 446 446 446 446 446
Total 3,364 3,404 3,596 3,805 3,854
Total	  Fissile	  Plutonium 2,333 2,361 2,490 2,627 2,659
Onsite	  increase/decrease 0 40 192 209 49
Joyo
Monju
power	  reactors	  in	  use
research	  &	  development
Total
Total	  Fissile	  Plutonium

Overseas UK
France
Total
UK:	  Fissile	  Plutonium
France:	  Fissile	  Plutonium
Total	  Fissile	  Plutonium

2013 2014 2015 2016
Separated	  plutonium	  held	  in	  Japan

Tokai	  
Reprocessing	  

Plant

MOX	  Fuel	  
Fabrication	  
Plant

134 134
31 282
134 134

2,501
31 31

444 444 113
3,109 3,109 3,109
2,133 2,133 2,133

2,501 2,501

47,264

TOTAL 10,833 10,835 10,832 9,844

14,003

TOTAL	  FISSILE	  PLUTONIUM 7,309 7,310 7,307 6,605

24,130 24,511 24,574 24,516 24,265

36,312 36,974 37,115 37,056
13,526

15,486
36,718
14,226
10,039

16,310 16,278 16,248 16,217

13,939 14,032

2,829
1,880
10,546
7,050

46,900

10,604 10,572 10,542 10,513

21,23220,002 20,696

In	  Nuclear	  
Reactors

Separated	  plutonium	  held	  overseas
20,839

1,434

1,597

2,126
444

GRAND	  TOTAL 47,145 47,809 47,947

20,868

2017

134
282
2,300
113
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NEWS  WATCH
Earthquake and blackout in Hokkaido
On September 6, an M6.7 inland earthquake 
struck the eastern Iburi district of Hokkaido, 
registering an intensity of 7 (the largest on the 
Japanese seismic intensity scale) at Atsuma 
Town and causing massive damage. Due to the 
immediate shutdown of Hokkaido Electric Power 
Company’s Tomatoatsuma Thermal Power Plant 
(3 units with a total of 1650MW), the AC current 
frequency was disturbed, leading to blackouts 
over the whole of Hokkaido.
  The maximum seismic acceleration at Tomari 
Nuclear Power Plant (PWR, 3 units with a total 
of 2070MW) itself was small, at 7 Gal, but 
external power was lost for nine-and-a-half hours 
due to the blackout. The external power loss was 
resolved in nine-and-a-half hours because power 
from a hydroelectric power plant that resumed 
generation soon after the earthquake was sent 
to Tomari NPP on a priority basis. (Power was 
also similarly distributed to thermal plants other 
than the damaged Tomatoatsuma Thermal Power 
Plant, which was unable to resume generation, 
to provide them with the power necessary for 
resumption of power generation.)
  Tomari NPP has been shut down for over seven 
years and the nuclear fuel has been transferred to 
spent fuel pools. When the earthquake occurred, 
six emergency diesel generators were started up 
to provide the pools with cooling water.

Application for Review of Compliance with the 
New Safety Regulations for Shimane Unit 3
Although the construction of Chugoku Electric 
Power Company’s Shimane Nuclear Power Plant 
Unit 3 (ABWR, 1373MW) was almost complete 
when the Fukushima Nuclear Power Station 
accident occurred, work to bring the reactor into 
operation was halted. On August 10, aiming to 
start up the reactor, Chugoku Electric Power 
Company applied to the Nuclear Regulation 
Authority (NRA) for a review of compliance 
with the new safety regulations. Depending on 
how the review progresses, Shimane NPP Unit 3 
could become the first newly constructed nuclear 
reactor to start up since the accident.

  However, when the NRA’s first review meeting 
opened on September 4, it was found that the 
length of the active fault that was supposed to 
have been reexamined after the preceding review 
for Unit 2 was not reflected in the application, and 
it was therefore thrown out with the comment, 
“This cannot be reviewed as it is.” It was agreed 
that the review would begin after submission 
of corrections, but it has also been reported that 
the NRA was flabbergasted by Chugoku Electric 
Power Company’s attitude.

TEPCO CEO talks of decommissioning plan 
for Kashiwazaki Kariwa Nuclear Power 
Station 
On August 2, TEPCO Holdings CEO Tomoaki 
Kobayakawa visited and held discussions with 
Mayor Masahiro Sakurai of Kashiwazaki City, 
Niigata Prefecture. In reply to the mayor’s 
demand for  a  decommissioning plan for 
Kashiwazaki-Kariwa Nuclear Power Station 
(KKNPS) Units 1-5 (all BWR, 1100MW), CEO 
Kobayakawa replied that TEPCO would reply 
by June 2019. In December 2017, the Nuclear 
Regulation Authority recognized completion of 
compliance under the new safety regulations with 
regard to restarts for KKNPS Units 6 and 7 (both 
ABWR, 1356MW), but TEPCO Holdings has not 
yet applied for reviews of compliance for Units 
1-5. 
  Af te r  the  d i scuss ions ,  however,  CEO 
Kobayakawa stated to reporters his assessment 
that the option of aiming for the restart of all 
seven reactors was still open.

Risk for British nuclear power plant to be 
shouldered by Hitachi subsidiary alone
On August 22, Hitachi announced that its 
subsidiary in the UK, Horizon Nuclear Power 
would be the 'owner/engineer' for the overall 
project management in the construction of a 
two-reactor nuclear power plant in the UK. In 
2016, Horizon Nuclear Power formed a primary 
subcontractors’ consortium named Menter 
Newydd consisting of the Hitachi subsidiary 
Hitachi Nuclear Energy Europe, Ltd., Bechtel 
Management Company Limited, and JGC 
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Corporation (UK) Limited, concluding an 
engineering, procurement and construction (EPC) 
contract. This consortium was dissolved in mid-
August. Bechtel signed a new contract to provide 
project management, while JGC and Hitachi 
Nuclear Energy Europe also signed separate 
contracts with Horizon, continuing in the roles 
they have performed thus far, but leaving the 
burden of risk solely in the hands of Horizon 
Nuclear Power.
  While Hitachi has reduced its controlling share 
of Horizon Nuclear Power from 100% to less 
than 50% as a condition of groundbreaking, 
reactions to its overtures to financial institutions 
and others for funds have apparently been less 
than encouraging.

Four companies, including TEPCO, consult on 
nuclear power business partnership
The four companies TEPCO Holdings, Chubu 
Electric Power Company, Hitachi and Toshiba 
exchanged a memorandum aimed at partnership in 
August. The former two are BWR owners and the 
latter two are BWR makers. Tohoku, Hokuriku 
and Chugoku Electric Power Companies are also 
all BWR owners, as is the Japan Atomic Power 
Company, which own one unit, but none of these 
other companies are involved in the partnership.
TEPCO Holdings and Chubu Electric Power 
Company have set up a joint venture, JERA, in a 
move toward integration of their thermal power 
businesses. However, this is not proceeding well. 
Even more difficulties are expected with the 
nuclear power businesses.
  At the Higashidori Nuclear Power Station, 
TEPCO Holdings has Unit 1 (ABWR, 1385MW) 
under construction and a similar Unit 2 planned, 

but progress on both of these is suspended. While 
the company is calling for the establishment of 
a joint venture to restart the project, there has 
been no response from any other power company. 
There has also been no response to Hitachi’s 
call for funding for the construction of a nuclear 
power plant in the UK (see above). 
  The four companies say they will  push 
forward with the partnership by firstly setting 
up an engineering company that will handle 
maintenance and management services, but it 
does not look as if it will be all that easy.

JAEC finalizes draft report on review of Act 
on Compensation for Nuclear Damage
The Japan Atomic Energy Commission’s (JAEC) 
specialist panel on the system of compensation 
for nuclear damage finalized its draft report on 
August 6 and called for public comments up to 
September 10. The report is due to be finalized 
soon.
  While deliberations continued for three 
years, the miserable result is that the draft 
simply recommends that the status quo be 
maintained. The majority of opinions in the 
panel favored a raising of the current 120 billion 
yen compensatory ceiling, but the draft report 
mentions only a deferment, going only so far 
as to say, “continued prudent consideration is 
necessary.” The reasoning is as follows. The 
ability of the private insurance market to take 
on the risk is at its limit, and with changes in 
the competitive environment associated with 
reform of the electrical power system the site 
risk evaluations due to the safety measures taken 
by each of the companies have not yet been 
determined.

The bi-annual 'Sayonara Nukes' demonstration was held on September 17th. This was the scene in the streets of central Tokyo. 
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Group Introduction: 
The Chichibu People’s Group
                  Against Nuclear Power Plants
On the 12th of March 2011, just one day after the big 
earthquake and tsunami in Japan, my mother suddenly 
died. 
  I went to my home country, Israel, and watched on 
TV from there the news of the first tragic week in 
Japan. Every night, I phoned my wife in Japan, but 
she sounded much more calm than how things looked 
from outside…by that point, I started to suspect that 
the Japanese media wasn’t telling the whole truth.
  I came back to Japan, and 2 weeks later I volunteered 
to be a translator for an Israeli support-team to the 
Tohoku area. I had a chance to watch from close up 
and in real time the power of nature, and to understand 
that there is no way a man-made construction can 
withstand it.
  On June 2011 we gathered with some friends, I 
showed them the pictures I took of Tohoku, and 
we started to think if there was anything that we, 
as individuals, could do in order to stop the use of 
nuclear plants. 
  30 people discussed for almost 7 hours!  Each 
member of that group was very happy to recognize  
that s/he was not the only one who was really worried 
about the future.
  This was the first step of “The Chichibu people’s 
group against nuclear power plants.” Since that time, 
for more than 7 years, we gather every 2 weeks, each 
time for a 3~4 hour meeting of 10~15 persons.
  We started by inviting lecturers, studying about 
nuclear plants and the way people inside them work, 
about radioactivity, air and sea pollution, energy…we 
invited lecturers from Tanpopo-sha, Greenpeace and 
more, went on study-tours, and understood that we 
must raise our voices for a better future!
  Our group started to take part in demonstrations in 
Tokyo, and also to have our own small ones in our 
local area. 
  We bought a radioactivity-measuring device, and 
used it to measure some points in our area once a 
month, trying to look for changes, and to record good 
data for the future.
  Once in 2 years, we have a study-tour to the 
Fukushima area, focusing on 20 km range from 
Fukushima-daiichi, trying to talk with people who live 
there about their problems and thoughts. After that, 

in our area, we have an event of showing by pictures, 
short movies and talks, our experiences and their 
difficulties. 
  Once a year, on the 11th of March, we produce a 
“don’t forget Fukushima” poster, deliver it inside the 
morning newspaper of that day to about 20 thousand 
houses in our area.
  Before the local elections for candidates to the city 
council, we make a questionnaire for all candidates 
asking their opinions about nuclear plants and nuclear 
energy, and publish their answers the same way we 
did with the posters of “don’t forget Fukushima”, also 
in 20 thousand copies (of course after getting their 
permission for publishing…)
  Our group was established originally as a group 
against nuclear plants and nuclear power, but we 
understood that social problems are in a variety of 
areas and subjects, so nowadays we are raising our 
voices also against war, against changes in Article 9 
of the constitution, and a big voice for human rights.
  Our meetings take place in “Kuro Usagi (black 
rabbit-an endangered species)” which is a very good 
and healthy bakery in Chichibu, eating “leftover” 
bread and thinking seriously about Japan’s and the 
world’s future.
  We are open and will be happy to cooperate with 
anybody for whom the future is important.

<Danny Nehushtai, Founding member of Chichibu 
People's Group Against Nuclear Power Plants>


