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The end of March 2017 marks the first time 
since 2011 when the people of Iitate in 
Fukushima prefecture will be able to return 
to their former homes. The Japanese gov-
ernment has set this date to lift evacuation 
orders, to be followed one year later by the 
termination of compensation payment. 
However, for the more than 6,000 citizens of 
Iitate, this is a time of uncertainty and anxiety. 
Iitate, which lies northwest of the destroyed 
reactors at Fukushima Daiichi power plant, 
was one of the most heavily contaminated 
by the 2011 nuclear disaster. The village of 
Iitate is over 200km2, 75% of which is moun-
tainous forest. Radiation levels in forests in 
Iitate, which were an integral part of the resi-
dents’ lives prior to the nuclear accident, are 
comparable to the current levels within the 
Chernobyl 30km exclusion zone – an area 
that more than 30 years after the accident 
remains formally closed to habitation.2

Decontamination efforts have focussed in 
areas immediately around peoples homes, 
agricultural fields and in 20 meter strips 
along public roads. These efforts succeeded 
in generating millions of tons of nuclear 
waste which now lies at thousands of loca-
tions across the prefecture, but it has not 
reduced the level of radiation in Iitate to 
levels that are safe.

For people trying to make a decision on 
returning, a critical question that remains 
unanswered by the Japanese government 
is what radiation dose will they be subject-
ed to, not in one year but over decades, in 
fact over a lifetime. 

It was this question that a Greenpeace radia-
tion survey team in 2016 sought to answer.

Greenpeace has been surveying Iitate since 
late March 2011, when it was the first to 
call for its evacuation. In our latest survey 

conducted in November 2016, the objec-
tive was to collect thousands of radiation 
measurements in designated zones at 
houses in Area 2 of Iitate. It is this area that 
will have its evacuation order lifted in March 
2017 according to the Japanese government. 

In addition to measurement data, which pro-
vided a weighted average for the zones, the 
survey work also included soil sampling with 
analysis in a Tokyo laboratory, measurement 
of radiation hot spots and recovery of dose 
badges that had been installed in two houses 
in February 2016. 

The weighted average for the surveyed 
houses clearly indicate a higher risk for citi-
zens if they were to return to Iitate. The dose 
range was between 39mSv and 183mSv 
over a 70 year lifetime from a period begin-
ning in March 2017. This does not include 
natural radiation exposure dose rates 
expected over a lifetime, nor does it include 
the external and internal doses received 
during the days, weeks and in the case of 
Iitate several months, following the March 
2011 Fukushima Daiichi nuclear accident. 
The International Commission on Radio-
logical Protection (ICRP) recommendations 
for the public, sets the maximum recom-
mended dose of 1mSv a year.3,4  The 
Japanese government, International Atomic 
Energy Agency (IAEA) and the United Nations 
Scientific Committee on the Effects of Atomic 
Radiation (UNSCEAR) have so far failed to 
provide data on estimated lifetime exposure 
for Fukushima citizens if they were to re-
turn to their former homes. 

The dose badge data for Iitate citizen, 
Mr. Toru Anzai, suggest a possible over-
estimation of the shielding factor applied 
by the Japanese authorities for a wooden 
house, which reduces the inside radiation 
to 40% of the outside radiation. Whereas 
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the average measured level outside the 
house was 0.7µSv/h which would equal 
2.5mSv/yr, based on government shield-
ing estimates, the dose badges inside the 
house showed values in the range between 
5.1 to 10.4mSv/yr. The Japanese govern-
ment’s long-term decontamination target 
is 0.23μSv/h which would give a dose of 
1mSv/yr.

Clearly the radiation dose rates at the survey-
ed houses in Iitate show that the government 
targets are far from being realized. The rela-

tively high radiation values both inside and 
outside houses show a heightened radiation 
risk for citizens that were to return to Iitate. 
Risks that the Japanese government has 
chosen to ignore.

Our conclusion is that the highly complex 
radiological emergency situation in Iitate, 
and with a high degree of uncertainty and 
unknown risks, means that there is no return 
to normal in Iitate, Fukushima prefecture. 

Recommendations:

• The government must not continue with its return policy which ignores Fukushima 
citizens and which ignores science based analysis, including potential lifetime 
exposure risks;

• The government should establish a fully transparent process to reflect and 
consider residents opinions on evacuation policy, including opening a forum of 
citizens including all evacuees;

• The government should provide full financial support to evacuees, and take 
measures to reduce radiation exposure based on the precautionary principle to 
protect public health and allow citizens to decide whether to return or relocate 
free from duress and financial coercion.
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Greenpeace radiation survey, 
Iitate, Fukushima Prefecture, 

November 2016.
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1. INTRODUCTION

The Fukushima Daiichi nuclear catastrophe, 
which began in March 2011, has had enor-
mous consequences for the people of Japan. 
Over 160,000 people were evacuated and 
displaced from their own homes, many 
tens of thousands of whom, six years after 
the start of the accident, remain living in 
‘temporary’ accommodation. However, 
the Abe government is determined to try 
to normalize a nuclear disaster, creating 
the myth that just years after the wide-
spread radioactive contamination caused 
by the nuclear accident of 11 March 2011, 
people’s lives and communities can be 
restored and reclaimed. By doing so, it 
hopes, over time, to overcome public resist-
ance to nuclear power.

The Abe government’s attempt at normali-
zation of areas of Fukushima that remain 

radiologically contaminated was crystallized 
into policy in June 2015, when a new plan 
was approved that will determine the future 
of tens of thousands of Japanese citizens 
from Fukushima prefecture.5  The Abe gov-
ernment decided to lift restrictions on areas 
of Fukushima where today the radiation 
levels remain well above the government’s
long-term decontamination target of 0.23 
µSv/h.6  One area of particular concern is 
Iitate village, which is over 200km2 – approx-
imately 75% of which is mountainous forest, 
with homes and agricultural fields inter-
spersed throughout the wooded landscape. 
The population of Iitate in March 2011 was 
6,200. Located between 28km and 47km 
from the Fukushima Daiichi nuclear power 
plant, Iitate was particularly affected by 
radioactive releases from the disaster on 
the nights of March 15 and 16, 2011 due to 
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Greenpeace radiation survey of Mr. Toru Anzai’s house, Iitate, Fukushima Prefecture, November 2016.
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weather patterns that carried radioactivity 
northwest from the nuclear power plant.7  
With radioactive decay of shorter-lived radi-
onuclides, the principle radioactive material 
of concern as of today and into the future 
is radioceasium, particularly Cs-137 which 
has a half-life of 30 years. It takes ten half-
lives (300 years) to reach a level of 1:1000 
of the original contamination.8  Along with 
other areas of Fukushima prefecture, Iitate 
was designated for radioactive decontami-
nation in 2012. In Iitate, there are Areas 2 
and 3 are within the so called Special De-
contamination Area (SDA).9 The target area 
for the lifting of evacuation in March 2017 is 
Area 2 where annual radiation dose today 
could exceed 20mSv each year if people 
were to live there. This is significantly higher 
than the internationally accepted standard 
that maximum public exposure should not 
exceed 1mSv per year, and which forms 
the basis for the government’s long-term 
targets. Iitate also has higher contaminated 
land in designated Area 3, which remains 
closed to habitation, though the government 
aims of lifting evacuation orders by 2022 for 
part of such areas.10

The government will also terminate compen-
sation payments for the citizens of these 
areas one year after orders are lifted. As a 
result, more than 6,000 Iitate citizens are 
confronted with having to make a decision 
as to whether to return to their houses. A 
critical factor for the people of Iitate, and 
the wider population of Fukushima, is the 
level of radiation they would be exposed 
to not just over the coming few years, 
but over the coming decades. Until now 
the Japanese government has exclusively 
focussed on annual radiation exposure and 
not the potential radiation dose rates return-
ing citizens could potentially face over their 
entire lifetime.

Over the past six years, Greenpeace radia-
tion survey teams have investigated the level 
of radioactive contamination resulting from 
the accident. This report focusses on homes 
in the village of Iitate, and where our first 
investigation was conducted in late March 
2011, and subsequently a total of 5 surveys 
have been conducted between 2011-2016.11 

Map 1:  Areas to which evacuation orders 
have been issued, based on Steps for the 
revitalization in Fukushima, Fukushima 
prefecture, December 5th 2016. 12
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2. SURVEY METHODOLOGY

Following on from our survey work in Iitate 
in 2015, in November 2016, a Greenpeace 
radiation survey team conducted research 
in seven houses within Area 2 in Iitate. 
These were randomly selected based upon 
personnel exchange with the owners.

The Greenpeace team used two different 
methods for survey work at each house:

Scanning: systematic measurements: 
• Ambient dose rate at 1m with a high-

efficient and calibrated NaI scintillator 
(Georadis RT30: 2000cps / μSv.h-1 
(Cs-137) with 1 measurement each 
second. 

• High-precision GPS (GNSS Trimble 
R1) with external antenna and <1m 
precision, with 1 set of gps-coordi-
nates / second. 

• Walking in systematic way, without 
searching for hotspots, where possible 
in a grid pattern. 

• The area around the house is divided 
into zones (typically: a field, path, and 
around the house) and each measured 
separately. We defined 10 - 15 zones 
around each house, with a minimum 

of 100 measurement points per zone, 
and a median range of 200 - 300 
points per zone. The overall total of 
points for each house ranged between 
3,000 - 5,000 points.

• Statistics are collected for each of 
these zones (average, minimum and 
maximum for each zone). The average 
of all the zones of one house is calcu-
lated as a weighted average, with the 
same weight for each zone. This also 
allows a comparison between different 
years (as the number of measurement 
points for each year is not identical).

In addition, hotspots and points of interest 
were identified and measured as follows:

• Ambient dose rate at 10 / 50 / 100cm 
using a NaI scintillator (Radeye PRD-
ER) and GPS position from handheld 
Garmin Montana 650 were used;

• These points were collected for each 
of the defined zones.

In addition to radiation scanning, soil sam-
ples were collected. These samples were 
then analyzed in the independent Japanese 
laboratory ‘Chikurin’13 and used to verify the 
Cs-137 and Cs-134 ratio.
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Ai Kashiwagi, Greenpeace 
radiation survey House A, 
Iitate, Fukushima Prefecture, 
November 2016.
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3. 2016 IITATE SURVEY RESULTS

In November 2016, Greenpeace surveyed 
seven houses in Iitate. In this report, we 
include details of the farmhouse of Mr. Toru 
Anzai located in Area 2 in the south east 
of Iitate, 35km from the Fukushima Daiichi 
nuclear power plant. Mr. Anzai evacuated 
from his home on 24 June 2011. Greenpeace 

first surveyed Mr. Anzai’s house in July 201514 
with the survey methodology explained 
above. Summary results of surveys of six 
other houses are included below, though 
these owners’ names are not included due 
to their wish to remain anonymous.

Image 1:  Aerial image of Mr. 
Anzai’s house, Iitate, Fukushima 
prefecture, July 2015. 
© Marco Kuhne / Greenpeace
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Mai Suzuki, Greenpeace radiation survey, Iitate, Fukushima Prefecture, November 2016.
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Mr. Anzai’s house, and the surrounding area, 
was decontaminated by the authorities during 
the period 2014 - 2015. This involved scrap-
ing away a layer of more than 5cm of topsoil, 
which was then removed from the site and 
stored as radioactive waste. In some cases, 
the surface was recovered with uncontami-
nated soil.

Survey result at Mr. Anzai’s house in 2016 
and 2015 is shown at Table 1. Additional 
data from the house survey is contained in 
Appendix 1.

Diagram 1 shows the location and bounda-
ries of the 11 survey zones around Mr. 
Anzai’s house. A total of 3,061 measuring 
points were taken. At the time of the 2016 
survey, the decontamination work had been 
finished for all zones except for Zone 5. 
When conducting the survey in October 
2015 decontamination work was still in 
progress, which means that the measured 
decrease is a combined effect of further 
decontamination, decay and erosion.

Zone name
2016 2015

# points # points

Zone 1 Road to house 0.8 0.6 58% 264 100% 0% 1.4 1.1 481 100% 78%
Zone 2 Front and sides of house 0.7 0.3 60% 301 87% 0% 1.3 0.6 234 100% 4%
Zone 3 Under the roof of house 0.7 0.4 57% 169 98% 0% 1.2 0.7 573 100% 11%
Zone 4 Field up and left of house 1.5 1.1 61% 283 100% 88% 2.3 1.9 524 100% 100%
Zone 5 Forest behind house 1.5 1.0 75% 358 100% 53% 2.2 1.4 814 100% 71%
Zone 6 Field 1.1 0.8 69% 327 100% 2% 2.0 1.2 1,126 100% 73%
Zone 7 Field with former greenhouses 1.6 0.8 n/a 578 100% 18% n/a n/a n/a n/a n/a
Zone 8 Rice field other side of road 0.6 0.3 23% 239 98% 0% 1.7 1.4 332 100% 100%
Zone 9 Field at road 1.5 1.0 n/a 103 100% 30% n/a n/a n/a n/a n/a
Zone 10 Road on both sides 1.0 0.6 48% 194 100% 1% 2.6 1.3 592 100% 95%
Zone 11 Path right of the house 1.5 1.0 n/a 245 100% 50% n/a n/a n/a n/a n/a
Zone 12 Inside house n/a n/a n/a n/a n/a n/a 0.9 0.5 817 100% 0%
Total=weighted average 1.6 0.7 67% 3,061 98% 23% 2.6 1.1 5,493 100% 58%

Max
(µSv/h)

Average 
(µSv/h)

Average
% of 2015

Above 
0.23 µSv/h

Above 
 1 µSv/h

Max
(µSv/h)

Average
(µSv/h)

Above 
0.23 µSv/h

Above 
 1 µSv/h

Table 1:  Radiation measurement data from Mr. Anzai’s house, comparing results in 2016 and 2015.  The 
maximum μSv/h cited are those taken during the systematic measurements, not hot spot areas. (see below)
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Diagram 1:  Schematic of 
Mr. Anzai’s house in Iitate, 
Fukushima prefecture, showing 
the designated zones for the 
Greenpeace radiation survey team.
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Overall, for all the zones outside Mr. Anzai’s 
house, the weighted average from November 
2016 is 0.7 microsievert per hour (µSv/h), 
which is 67% of the 2015 weighted average 
of 1.1µSv/h. The most significant decrease 
of radiation is measured in Zone 8, which 
has been decontaminated (5cm of topsoil 
removed) subsequently covered with a layer 
of uncontaminated soil. The new soil layer 
shields quite effectively the residual radiation 
underneath. This gives a decrease of radia-
tion from an average of 1.4µSv/h in October 
2015 to 0.3µSv/h in November 2016. 

The decontamination was, however, much 
less effective in Zone 5. As can be seen in 
Diagram 1, the farmhouse is located with a 
steep forested slope behind. This is similar to 
many houses in Iitate, which are also located 
in close proximity to hillside forests. It is not 
possible to decontaminate these forests.

As is standard practice throughout the 
contaminated regions, up to 20 meters from 
Mr. Anzai’s house into the forest has been 
‘de-contaminated’. In Zone 5 including non-
decontaminated area, we measured a de-
crease from an average of 1.4µSv/h in 2015 

to 1.0µSv/h in 2016, which is explained by 
both decay and erosion, and a maximum of 
1.5µSv/h. The radiation levels on the steep 
slope close to the house is quite important as 
it has a direct impact on the radiation levels 
inside the house. Also, we could expect that 
contamination from the non-decontaminated 
forest might re-contaminate the already 
decontaminated area below closer to the 
house.

All measuring data was collated, together 
with the results of soil sample analysis, 
and formed the basis of calculations on 
the potential range of lifetime doses that 
Mr. Anzai and his family members would 
potentially be exposed to if they were to 
return permanently. 

Greenpeace will conduct a follow-up survey 
in the coming years, which will further clarify 
to what extent radiation levels are still de-
creasing due to erosion and decay. It might 
also be possible that in some zones, radiation 
levels will not decrease but increase due to 
re-contamination through migration of radio-
nuclides from the nearby forested mountain 
slopes. 
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Greenpeace radiation survey 
team discuss with Mr. Toru 

Anzai, Iitate, Fukushima 
Prefecture, November 2016.



Greenpeace Japan
No Return to Normal | 12

House B

Zone name
2016 2015

# points # points

Zone 1 Along road 0.8 0.5 39% 199 100% 0% 2.7 1.3 254 100% 78%
Zone 2 Path to house 0.6 0.5 n/a 68 100% 0% n/a n/a n/a n/a n/a
Zone 3 Front and side of house 1.0 0.6 n/a 96 100% 1% n/a n/a n/a n/a n/a
Zone 4 Under roof 1.6 0.7 67% 215 100% 26% 2.2 1.1 240 100% 56%
Zone 5 Back of house 1.0 0.8 53% 68 100% 1% 2.3 1.5 415 100% 90%
Zone 6 Field left of house 2.2 1.1 n/a 433 100% 76% n/a n/a n/a n/a n/a
Zone 7 Field greenhouse 1.2 0.8 68% 279 100% 5% 2.0 1.1 404 100% 77%
Zone 8 Field with trees 1.6 1.2 n/a 183 100% 81% n/a n/a n/a n/a n/a
Zone 9-10 Rice field and field 1.5 0.8 54% 804 100% 29% 1.8 1.5 560 100% 100%
Zone 11 Forest left 1.3 0.7 n/a 155 99% 14% n/a n/a n/a n/a n/a
Zone 12 Forest behind house n/a n/a n/a n/a n/a n/a 2.7 2.0 404 100% 100%
All points 2.2 0.8 54% 2,500 100% 32% 2.7 1.4 2,277 100% 80%

Max
(µSv/h)

Average 
(µSv/h)

Average %
of 2015

Above 
0.23 µSv/h

Above 
1 µSv/h

Max
(µSv/h)

Average
(µSv/h)

Above 
0.23 µSv/h

Above 
1 µSv/h

Table 3:  Radiation measurement data from House B, comparing results in 2016 and 2015.

Greenpeace conducted surveys of this 
central Iitate house and property in October 
2015 and  November 2016. Prior to the 
Greenpeace survey in October 2015, all 
areas measured, including the house itself, 
had already been designated as decon-
taminated. Radiation levels outside the 
house (including a public road to a shrine) 
are 14% lower in 2016 compared to 2015 
(weighted averages).

As Table 2 shows, the highest contamination 
is still found around the covered car park 
(Zone 3), where radiation had accumulated 
on the ground under the perimeter of the 
roof as a result of rain runoff. The maximum 
dose rate at 1m high decreased from 1.3 to 
0.7µSv/h between 2015 and 2016. Overall, 
there was an average decrease of 25%. 
Although no further decontamination was 

reported to Greenpeace between 2015 and 
2016, this decline perhaps suggests other-
wise, or is as a result of dispersal through 
weathering, including heavy rains.

Along the road from the house to the shrine 
(Zone 6), a decrease of approximately 30% 
was measured. It is likely that this is a result 
of further decontamination along this public 
road, which passes a school.

As the house is located in a flat area in the 
central village, the risk for re-contamination 
from non-decontaminated areas is low. 
We could expect radiation levels to further 
decrease, but only very slightly over the next 
year. Around the house itself (excluding the 
public road), we would expect a decrease of 
only a few percent.

House A

Zone name
2016 2015

# points # points

Zone 1 Under roof house 0.4 0.2 86% 272 26% 0% 0.5 0.2 104 52% 0%
Zone 2 Front house and car park 0.5 0.2 96% 280 41% 0% 0.4 0.2 77 45% 0%
Zone 3 Under roof car park 0.7 0.3 75% 132 54% 0% 1.3 0.4 48 71% 6%
Zone 4 Right of car park 0.6 0.4 96% 245 100% 0% 0.6 0.4 143 100% 0%
Zone 5 Field right of house 0.6 0.3 91% 321 90% 0% 0.5 0.3 151 97% 0%
Zone 6 Road to shrine 1.1 0.4 70% 1,440 93% 0% 1.5 0.6 466 100% 7%
Zone 7 Inside house 0.2 0.1 94% 382 0% 0% 0.2 0.1 105 0% 0%
All points around house 1.1 0.3 86% 2,690 79% 0% 1.5 0.4 989 89% 4%

Max
(µSv/h)

Average 
(µSv/h)

Average %
of 2015

Above 
0.23 µSv/h

Above 
1 µSv/h

Max
(µSv/h)

Average
(µSv/h)

Above 
0.23 µSv/h

Above 
1 µSv/h

Table 2:  Radiation measurement data from House A, comparing results in 2016 and 2015.
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For this house, the 2016 measurements were 
made in more detail and more extensively 
than in 2015, which explains the larger 
number of zones. The weighted overall aver-

age has declined from 1.4 to 0.8µSv/h as 
seen in Table 3, which is explained partially 
by ongoing decontamination work which 
was finalized before November 2016.

This house is located in the northern (and 
generally less contaminated) part of Iitate. 
There were no measurements done in 2015. 
The decontamination for designated area 
had been finalized before our measure-
ments in November 2016. Table 4 shows 
the fields had been decontaminated and 
covered with a layer of non-contaminated 
soil. The forest is an area uphill (Zone 11), 
above the house and was mostly not de-

contaminated, we measured an average of 
0.7µSv/h in this area. The area around the 
factory (Zone 9) is a downhill area below 
the house. There is no conclusive explana-
tion for the relatively high radiation levels of 
this area which had been decontaminated. 
Possibly, radioactive contamination has 
been washed down in the years since 2011 
with snow melt and rainfall. 

This house is located in the southern (and 
generally higher contaminated) part of Iitate. 
There were no Greenpeace measurements 
conducted in 2015. This house has not been 

decontaminated and will not be in the future. 
As been seen in Table 5, the highest average 
contamination is found in the non-decontami-
nated forest (Zone 8) (1.5µSv/h).

House D
Zone name

2016

# points

Zone 1 Road both sides 1.7 0.9 720 100% 35%
Zone 2 Rice field 1.8 1.3 501 100% 100%
Zone 3 Roof front 2.6 1.3 111 100% 67%
Zone 4 Around house 2.2 1.4 148 100% 95%
Zone 5 Path and front of the house 2.3 1.2 407 100% 74%
Zone 6 Inside garage 1.4 0.9 132 100% 27%
Zone 7 Field in front garage 1.7 1.3 189 100% 100%
Zone 8 Forest 2.0 1.5 520 100% 100%
Zone 9 Mushroom area 2.0 1.4 562 100% 98%
All points 2.6 1.2 3,290 100% 78%

Max
(µSv/h)

Average 
(µSv/h)

Above 
0.23 µSv/h

Above 
1 µSv/h

Table 5: Radiation measurement data from House D

Table 5:  Radiation 
measurement data 
from House D.

House C
Zone name

2016

# points

Zone 1 Road 0.6 0.3 309 88% 0%
Zone 2 Under roof 0.4 0.2 181 49% 0%
Zone 3 Around house 0.8 0.3 543 73% 0%
Zone 4 Field left 0.8 0.4 232 100% 0%
Zone 5 Field back 0.7 0.5 478 100% 0%
Zone 6 Field right 0.6 0.4 169 100% 0%
Zone 7 Around office and path 0.7 0.4 533 92% 0%
Zone 8 Factory field 1.1 0.4 1,242 78% 0%
Zone 9 Field near factory 1.6 0.9 1,329 100% 33%
Zone 10 Forest path left house 1.1 0.8 189 100% 6%
Zone 11 Forest around house 1.1 0.7 911 99% 3%
All points 1.6 0.5 6,116 90% 8%

Max
(µSv/h)

Average 
(µSv/h)

Above 
0.23 µSv/h

Above 
1 µSv/h

Table 4: Radiation measurement data from House C

Table 4:  Radiation 
measurement data from 
House C.
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House F

This house is located in the southern part 
of the Iitate. The decontamination had  
been finalized before the measurements 
in November 2016. Zone 1 had an average 
dose rate of 1.6µSv/h. As can been seen 
in Table 7, some of the highest contamina-
tion was also found very close to the house, 

similar to our findings at House E. Zone 4 
(back of the house) averaged a dose rate of 
0.9µSv/h. Although no measurements were 
done inside the house, it is expected that 
this has a significant impact on the radiation 
levels inside the house.

Zone name
2016

# points

Zone 1 Forest mushrooms 2.0 1.6 536 100% 100%
Zone 2 Field decontaminated 1.6 0.7 407 100% 11%
Zone 3 Greenhouse 1.0 0.6 100 100% 2%
Zone 4 Back of house 1.4 0.9 165 100% 42%
Zone 5 Front of house 1.1 0.6 303 100% 3%
Zone 6 Under roof 0.7 0.5 133 98% 0%
Zone 7 Pond and greenhouse 1.2 0.8 221 100% 14%
Zone 8 Field decontaminated 0.9 0.5 409 100% 0%
All points 2.0 0.8 2,274 100% 32%

Max
(µSv/h)

Average 
(µSv/h)

Above 
0.23 µSv/h

Above 
1 µSv/h

Table 7: Radiation measurement data from House F

Table 7:  Radiation 
measurement data 
from House F.

House E

This house is located in the southern part 
of Iitate. Decontamination had been final-
ized before the measurements in November 
2016. It was quite surprising to find that 
some of the highest contamination was 
very close to the house (Zone 4), with 
dose levels up to 3µSv/h. As is shown in 

Table 6, the highest average was 1.4µSv/h. 
Although no measurements were done 
inside the house, it is expected that this 
has a significant impact on the radiation 
levels inside the house, due to our findings 
revealed by the placement of dose badges 
inside Mr. Anzai’s house and House A.

Zone name
2016

# points

Zone 1 Road 1.1 0.6 297 100% 1%
Zone 2 Field right 1.4 0.6 500 100% 4%
Zone 3 Front of house 0.7 0.5 106 100% 0%
Zone 4 Behind and side house 3.0 1.4 447 100% 65%
Zone 6 Path to left house 2.3 1.2 191 100% 62%

Zone 7 2.7 1.2 390 100% 66%

Zone 8 Far greenhouse 2.0 1.2 370 100% 91%
Zone 11 Farmland for cow 3.0 1.4 848 100% 70%
All points 3.0 1.0 3,149 100% 52%

Max
(µSv/h)

Average 
(µSv/h)

Above 
0.23 µSv/h

Above 
1 µSv/h

Greenhouse close to
House

Table 6: Radiation measurement data from House E

Table 6:  Radiation 
measurement data 
from House E.
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           4. PROJECTIONS ON DOSE RATE AND
               LIFETIME EXPOSURE BADGES

Imanaka of Kyoto University Research 
Reactor Institute et al. have assessed the 
potential long-term radiation exposures 
for former Iitate residents, if they were to 
return. An analysis published in October 
2016 projects the dose rate (µSv/h) over 50 
years.15  This takes the decay of both Cs-
134 (half-life: 2y) and Cs-137 (half-life: 30y) 
into account. In an area with a dose rate of 
1µSv/h in 2016, the level would be roughly 
0.2µSv/h in 2066.

Inspired by this approach, Greenpeace 
commissioned research from nuclear physi-
cist Oda Becker to further calculate what 
the total dose would be over a period of 
either 50 or 70 years.
 
The results of that are summarized Chapter 5.

Chart 1: Prediction of air dose rate transition in the cases, 1 µSv/h and 0.5 µSv/h 
on 1st January 2016.

The Original chart title is 放射線量率の推移予想：2016年1月1日に1µSv/h の場合と 
0.5µSv/h の場合, from the report titled 飯舘村上飯樋地区の空間放射線の現状調査報告 
on 29th October 2016.
http://www.rri.kyoto-u.ac.jp/NSRG/Fksm/kamiiitoi2016-10-9.pdf
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           5. POTENTIAL LIFETIME DOSE FROM
               GROUND DEPOSITION FOR 
               SURVEYED AREAS IN IITATE

According to Imanaka,16 radiocesiums (Cs-
137 and Cs-134) contributed to almost all 
(98%) of the long-term cumulative exposure. 
During the Fukushima nuclear disaster, equal 
amounts of Cs-137 and of Cs-134 were re-
leased. Thus, the ratio of ground-deposition 
of Cs-137 and Cs-134 was 1 on March 15, 
2011.

As a result of the different decay constants, 
this ratio had changed to 6.41 on December 4, 
2016 (see Table 8). On behalf of Greenpeace, 
the laboratory Chikurin in Japan conducted 
soil tests, and the results showed a ratio of 
Cs-137 / Cs-134 of 6.55 ±0.12. This ratio 
corresponds to the expected ratio that would 

result from the decay time differential, and it 
is therefore appropriate to use the measured 
ratio to calculate possible long-term and 
lifetime doses. Due to the long half-life of Cs-
137 (30y), the decline of the dose rates will 
take several decades (see Table 11).

For a dose rate of 1µS/h on the date of 
measurement (November 25, 2016), the 
possible dose for people after resettlement 
on March 31, 2017 has been calculated 
using the specific decay constants and 
dose factors. Integrating the dose17 rates 
over long periods (70 years) results in poten-
tial lifetime doses (see Table 9).

Nuclide

15-Mar-11 4-Dec-16

Cs-134 1.10E-08 1.50E-15 100
1

14
6.41

Cs-137 7.30E-10 5.30E-16 100 88

Decay constant λ
(s-1)

 Dose factor
ground radiation
(Sv/s)/(Bq/m²) 

Ground deposition 
(kBq/m²)

Ratio
Cs-137/Cs-134

Ground deposition 
(kBq/m²)

Ratio
Cs-137/Cs-134

Action Release Soil samples Resettlement

Date 15-Mar-11 25-Nov-16 4-Dec-16 31-Mar-17 30-Mar-87

Nuclide

Cs-134 1.10E-08 1.50E-15 414.94 2.24 0.30 55.87 0.30
6.55

50.04 0.27  6.82
Cs-137 7.30E-10 5.30E-16 414.94 0.79 0.70 365.97 0.70 363.31 0.69 211.18
Total 1.00 1.00 0.96 218.01

Measure-
ments

Lifetime 
Dose

Decay
constant λ

(s-1)

Dose factor
ground radiation
(Sv/s)/(Bq/m²) 

Ground
deposition 
(kBq/m²)

Dose rate
(µSv/h)

Dose rate
(µSv/h)

Ground
deposition 
(kBq/m²)

Dose rate
(µSv/h)

Ratio
Cs-137/Cs-134

Ground
deposition 
(kBq/m²)

Dose rate
(µSv/h)

Dose 
 70 years

(mSv)

       

Table 8:  Calculation of the theoretical ratio of Cs-137/Cs-134 on the 4-December 2016.

Table 9:  Calculation of lifetime doses assuming a dose rate of 1 µSv/h on the 4th December 2016.
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When calculating the external irradiation 
from deposited radionuclides it is necessary 
to consider a reduction in exposures from 
being indoors and the shielding effects of the 
building materials. Wooden houses are the 
most common type of houses in Fukushima. 
According to the United Nations Scientific 
Committee on the Effects of Atomic Radia-
tion (UNSCEAR)18 wooden houses provide a 
shielding which reduces the inside gamma 
radiation to 40% of the outside radiation. 
As such, this was applied to our calcula-
tion, however, there is a question over the 
shielding factor as it applies to Mr. Anzai 
and House A, as a result of our dose badge 
results that require further investigation (see 
Chapter 7).

For this analysis, we calculated two separate 
scenarios to account for lifestyle differences. 
The first scenario assumed that an individual 
spent an average of 8 hours per day outside, 
as is the standard Japanese government 
calculation assumption. The second scenario 
assumed a person spent 12 hours a day 
outside (see Table 10). 

It should be noted that for people living in 
this rural area, the standard used by the 
Japanese authorities of spending only 8h / 
day outside is for many people an under-
estimation. Residents in this agriculture and 
forestry-dependent region mostly worked 
and lived outside prior to the Fukushima 
nuclear disaster, particularly during the 
spring, summer, and autumn seasons. Even 
during the winter period, work is conducted 
outside, for example in the forest.

Lifetime dose (70 years)

0.1 22 15 13

0.2 44 31 26

0.3 65 46 39

0.4 87 61 52

0.5 109 76 65

0.6 131 92 78

0.7 153 107 92

0.8 174 122 105

0.9 196 137 118

1.0 218 153 131

1.1 240 168 144

1.2 262 183 157

1.3 283 198 170

1.4 305 214 183

1.5 327 229 196

1.6 349 244 209

1.7 371 259 222

1.8 392 275 235

1.9 414 290 249

2.0 436 305 262

2.1 458 320 275

2.2 480 336 288

2.3 501 351 301

2.4 523 366 314

2.5 545 382 327

2.6 567 397 340

2.7 589 412 353

2.8 610 427 366

2.9 632 443 379

3.0 654 458 392

  Dose rate
(µSv/h)

24 h outside
(mSv)

12 h outside
(mSv)

8 h outside
(mSv)

Table 10: Lifetime dose (70 years) corresponding to different dose
rates and durations of stay outside Table 10:  Lifetime dose (70 years) correspond-

ing to different dose rates and durations of stay 
outside.

Dose rate (µSv/h)

Nuclide 1-Jan-16 1-Jan-26 1-Jan-36 1-Jan-46 1-Jan-56 1-Jan-66 1-Jan-76 1-Jan-86 1-Jan-96

Cs-134 0.37 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cs-137 0.63 0.50 0.40 0.31 0.25 0.20 0.16 0.12 0.10

Total 1.00 0.51 0.40 0.31 0.25 0.20 0.16 0.12 0.10

 

Table 11: Changing of the dose rates for the next 80 years starting with 1 µSv/h on the 1st January 2016
Table 11:  Changing of the dose rates for the next 80 years starting with 1 µSv/h on the 1st January 2016.
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           6. LIFETIME EXPOSURE 
               IITATE HOUSE SURVEY RESULTS 

House 

Mr. Anzai 0.7 92 107
A 0.3 39 46
B 0.8 105 122
C 0.5 65 76
D 1.2 157 183
E 1.0 131 153
F 0.8 105 122

Weighted
Average
dose rate
(µSv/h)

8 hours
outside
(mSv)

12 hours
outside
(mSv)

Table 12: Potential lifetime exposure over 70 years for
surveyed houses in Iitate, Fukushima Prefecture

Based upon both the results of our radia-
tion survey case studies and Oda Becker’s 
calculations (Table 12), the potential life-
time exposure dose for the houses in Iitate 
included in our research is considerable. 
These would range between 39mSv and 
183mSv over 70 years, over and above the 
expected lifetime exposure due to natural 
sources. 

In the case of Mr. Anzai’s house, the 
measuring data showed a weighted aver-
age of 0.7μSv/h, which would result in 
a 70-year lifetime dose between 92 and 
107mSv (8 hours and 12 hours per day 
outside, respectively).19

Table 12:  Potential lifetime exposure over 
70 years for surveyed houses in Iitate, 
Fukushima Prefecture.
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Jan Vande Putte, Greenpeace radiation specialist inside House A, Iitate, Fukushima Prefecture, November 2016.
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7. DOSE BADGES

In addition to the survey measurement and 
soil sampling, Greenpeace installed four 
dose badges inside and around Mr. Anzai’s 
house and House A in February 2016.20 

These were left in place for 281 and 282 days, 
respectively, and recovered in November 
2016. These flat glass environmental dose 
badges are used for the measurement of 
environment equivalent dose H.21 This was 
done in order to provide additional informa-
tion about the potential doses that could be 
received at these specific locations over an 
extended period of time. 

In Mr. Anzai’s house, the badges were 
installed in the kitchen, the living room, the 
bathroom toilet, and in a tool cabinet. During 
the measurement period, the kitchen was re-
built. While it is no longer a kitchen, the dose 

badge was not moved during this period. 

In House A, one badge was placed in the 
storage areas on the ground floor and first 
floor, and two outside in a shed.

The relatively high radiation values both 
inside and outside these two houses show 
quite clearly that these areas are far from 
normal from a radiation protection point of 
view, despite the fact that they have both 
been officially declared decontaminated. 

One important observation that requires 
further investigation: the dose badges inside 
the rooms of Mr. Anzai´s house show higher 
cumulative doses than would be expected 
if the government’s estimation of a reduc-
tion to 40% due to shielding were correct. 

Measurement location

Hamburg Greenpeace office 0.5 0.63 0.82

Tokyo Greenpeace office 1.0 0.74 0.96

House A shed roof trench street side 0.1 51.77 67.01

House A ground floor storage room 1.0 1.95 2.52

House A room 1st floor living room 1.0 1.89 2.45

House A shed roof trench back side 0.1 82.7 107.04

MPA NRW report: 161222_UG5_30469 - Measurement uncertainty about 30%

Height of badge
(m)

 Dose (mSv) 
282 days

Calculated dose (mSv)
365 day (year)

Table 14: Dose badge measurement and calculation - House A
Table 14:  Dose badge measurement – House A.
MPA NRW report: 161222_UG5_30469 – Measurement uncertainty about 30%

Measurement location

Hamburg Greenpeace office 0.5 0.63 0.82

Tokyo Greenpeace office 1.0 0.74 0.96

Mr. Anzai’s house kitchen 1.0 3.94 5.12

Mr. Anzai’s house bathroom 1.2 8.03 10.43

Mr. Anzai’s house living room 1.8 4.65 6.04

Mr. Anzai’s house shed tool cabinet 0.2 5.74 7.46

Table 13: Dose badge measurement and calculation – Mr Anzai’s house
MPA NRW report: 161222_UG1_30469 - Measurement uncertainty about 30% 

Height of badge
(m)

 Dose (mSv) 
281 days

Calculated dose (mSv)
365 day (year)

Table 13:  Dose badge measurement – Mr. Anzai’s house.
MPA NRW report: 161222_UG1_30469 – Measurement uncertainty about 30%
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The average dose rate outside his house 
was 0.7µSv/h which would equal 6.1mSv/
yr. With a reduction of the inside radia-
tion to 40% of the outside radiation, the 
dose inside the house should be 2.5mSv/
yr. However, the dose badges inside the 
house showed values in the range between 
5.1 to 10.4mSv/yr (see Table 13). House A 
also showed similar indications of a possible 
underestimation of indoor radiation dose 

rates (see Table 14). 

This could have significant implications. Even 
if people stayed inside for longer periods of 
time than assumed in the 8 hour /12 hour 
outside scenarios, the lifetime exposures 
could be underestimated as a result of doses 
inside houses being potentially higher than 
expected. 
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Heinz Smital, Greenpeace radiation specialist surveying inside Mr. Anzai’s house, 
Iitate, Fukushima Prefecture, November 2016.
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8. RADIATION HOT SPOTS

Table 15:  Highest hotspots found at four houses in Iitate.

House Location
Dose rate (µSv/h)

1m 0.5m 0.1m
Mr. Anzai Zone 6 Field 1.7 4.8 16.1

A Zone 5 Farm land 0.7 1.2 15.3
B Zone 4/5  Under roof and back of house 3.3 6.1 13.9
E Zone 7 Greenhouse field 2.7 6.1 18.3

Table 15: Highest hotspots found at four houses in Iitate

Apart of the systematic scanning of the 
radiation levels in each zone, at 1m in a 
grid pattern with 1 measurement / sec-
ond, as described in the methodology, the 
Greenpeace radiation survey team also took 
measurements of hotspots in each house 
zone in November 2016. As an illustration, 
we summarize the highest hotspots found at 
four houses in Iitate (see Table 15) :

Clearly, hot spots are not representative of 
the weighted average radiation levels at the 
surveyed house zones. However, these hot 
spots highlight that, in addition to the gen-
erally elevated levels of radiation throughout 
the area, there are places where levels are 
many tens of times higher than the govern-
ment’s long-term decontamination target of 
0.23µSv/h, even after decontamination has 
been completed.
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Soil sample collected in Iitate, Fukushima Prefecture, November 2016.
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           9. CONCLUSION AND
               RECOMMENDATIONS

Six years after the start of the Fukushima 
Daiichi nuclear disaster, the radiation levels 
in Iitate remain too high for the safe return of 
its citizens. The results of our latest radiation 
survey in November 2016 reveal levels of 
radiation in both decontaminated and non-
decontaminated areas that could result in 
increased health and safety risks for former 
inhabitants of Iitate returning, and there-
fore this is not recommended from a public 
health and safety perspective. In 2017, there 
clearly remains a radiological emergency 
within Iitate.

To clarify the use of the word emergency: 
if these radiation levels were measured in 
a nuclear facility, not Iitate, prompt action 
would be required by the authorities to 
mitigate serious adverse consequences for 
human health and safety, property or the 
environment.22  In contrast, the government 
has formally declared that the decontamina-
tion of the surveyed area is completed. As a 
result of this, evacuation orders will be lifted 
as of March 2017. Thousands of citizens will 
then be faced with having to make the choice 
of return or not – a decision significantly 
complicated by the loss of compensation 
one year later.

These case studies demonstrate that there 
is clearly a risk that returning citizens could 
be exposed to a lifetime effective radiation 
dose in excess of 100mSv. This is far higher 
than the International Commission on Radio-
logical Protection (ICRP) recommendations23 
for the public, which sets a maximum dose 
of 1mSv/year in normal situations.  

Neither the International Atomic Energy 
Agency (IAEA) nor the UNSCEAR have so 
far provided an analysis of potential lifetime 

exposures for evacuees returning to Iitate or 
the other areas scheduled for reopening.24

The results of our survey work illustrate a 
highly complex radiological situation, and 
very far from normal. The wide variation in 
doses, measured both in the survey and with 
the dose badges, show the high degree of 
uncertainty and unknown risks.

Risking such exposures for the citizens of 
Iitate, including the vulnerable populations 
of women and children, when such great un-
certainties remain is unjustifiable. Potential 
exposures for children are of particular con-
cern, as they are both more vulnerable to 
the impacts of ionizing radiation exposure 
and are much greater risk of coming into 
contact with ground level radiation through 
play. Further, should residents return, the 
complex radiation situation in Iitate would 
require very different day to day behavior 
to minimize exposure, compared with pre-
March 2011.

It is worth emphasizing that only a small 
percentage of Iitate’s land area is officially 
being “decontaminated” – small islands of 
lower radiation levels, but which still large-
ly fail to meet the government’s long-term 
decontamination targets of 0.23μSv/h. 
Radiation levels in forests in Iitate, which 
were an integral part of the residents’ lives 
prior to the nuclear accident, are comparable 
to the current levels within the Chernobyl 
30km exclusion zone – an area that more 
than 30 years after the accident remains 
formally closed to habitation.25 

The Japanese government has deliberately 
decided to create an open-air prison of con-
finement to “cleaned” houses and roads – 
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where radiation levels are still largely unsafe 
– and where the vast and untouched radio-
active forests continue to pose a significant 
risk of recontamination of these “decontami-
nated” areas.

Greenpeace investigations and analysis 
have confirmed that the radiation exposure 
over a lifetime for citizens that return to the 
area could be high and well beyond the level 
acceptable from a public health safety per-
spective. Epidemiological studies monitoring 
the health effects of long-term exposure to 
low-ionizing radiation conclude that there is 
no low-threshold limit for excess radiation 
risk to non-solid cancers such as leukemia.26  
The additive radiation risk for solid cancers 
continues to increase throughout life with a 
linear dose-response relationship, which is 
the international basis for radio-protection 
standards set by the ICRP.27 

Women, young people, and children are 
known to be more vulnerable to the impacts 
of radiation and would be exposed to radia-
tion over many decades should they return to 
these contaminated areas. It is shocking to 
consider that nuclear plant workers world-
wide, working in hazardous and controlled 
environments have, under regulation, more 
protection from radiation than will the 
citizens of Iitate if they choose to return to 
their homes.28

Four years ago, the United Nations Human 
Rights Council (UNHRC) Special Rappor-
teur called on the government of Japan to 
protect citizens’ right to health and base its 
post-Fukushima policies upon the substantial 
body of evidence showing adverse health 
effects resulting from low-dose radiation 
exposures, including below 100mSv.  He 

urged that “evacuees should be recom-
mended to return only when the radiation 
dose has been reduced as far as possible 
and to levels below 1mSv/year.”29

The conclusion of our survey work in Iitate is 
that the Japanese government has chosen 
to defy the recommendations of the UNHRC, 
and cynically and deliberately disregard the 
interests of tens of thousands of Fukushima 
citizens.

Recommendations:
• The government must not continue 

with its return policy which ignores 
Fukushima citizens and which ignores 
science based analysis, including po-
tential lifetime exposure risks;

• The government should establish a 
fully transparent process to reflect and 
consider residents opinions on evacu-
ation policy, including opening a forum 
of citizens including all evacuees;

• The government should provide full 
financial support to evacuees, and take 
measures to reduce radiation exposure 
based on the precautionary principle to 
protect public health and allow citizens 
to decide whether to return or relocate 
free from duress and financial coercion.
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APPENDIX 1

Chart 2: Proportion of dose rate in 12 zones measured by Scanning (systematic 

Zone 1 Road to house
2016 2015

Zone 2 Front and sides of house
2016 2015
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No Return to Normal

Chart 1: Dose rate average by Scanning (systematic measurements) and a comparison between
2016 and 2015 – Mr. Anzai’s house

measurements) and a comparison between 2016 and 2015 – Mr. Anzai’s house



Zone 3 Under the roof of house
2016 2015

Zone 4 Field up and left of house
2016 2015

Zone 5 Forest behind house
2016 2015

Zone 6 Field
2016 2015
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Zone 7 Field with former greenhouses 
2016 2015

No measurements

Zone 8 Rice field other side of road
2016 2015

Zone 9 Field at road
2016 2015

No measurements

Zone 10 Road on both sides
2016 2015
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Zone 11 Path right of the house
2016 2015

No measurements

Zone 12 Inside house
2016 2015

No measurements

The samples were taken in Zone 4 Field up and left of house
The analysis were performed by gamma spectrometry with high-purity germanium detector at Chikurin (RMCC,Radioactivity Monitoring
Center for Citizen), Tokyo.
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 Chart 3: Activity of dried soil samples – Mr. Anzai’s house



Greenpeace Japan
No Return to Normal

 Chart 4: Highest hotspots – Mr. Anzai’s house



APPENDIX 2

Long-term dose (50 years) Long-term dose ( 80 years)

0.1 19 13 11 0.1 23 16 14
0.2 37 26 22 0.2 46 32 27
0.3 56 39 34 0.3 69 48 41
0.4 75 52 45 0.4 92 64 55
0.5 94 66 56 0.5 114 80 69
0.6 112 79 67 0.6 137 96 82
0.7 131 92 79 0.7 160 112 96
0.8 150 105 90 0.8 183 128 110
0.9 169 118 101 0.9 206 144 124
1.0 187 131 112 1.0 229 160 137
1.1 206 144 124 1.1 252 176 151
1.2 225 157 135 1.2 275 192 165
1.3 243 170 146 1.3 297 208 178
1.4 262 183 157 1.4 320 224 192
1.5 281 197 169 1.5 343 240 206
1.6 300 210 180 1.6 366 256 220
1.7 318 223 191 1.7 389 272 233
1.8 337 236 202 1.8 412 288 247
1.9 356 249 213 1.9 435 304 261
2.0 374 262 225 2.0 458 320 275
2.1 393 275 236 2.1 481 336 288
2.2 412 288 247 2.2 503 352 302
2.3 431 301 258 2.3 526 368 316
2.4 449 315 270 2.4 549 384 330
2.5 468 328 281 2.5 572 400 343
2.6 487 341 292 2.6 595 416 357
2.7 506 354 303 2.7 618 432 371
2.8 524 367 315 2.8 641 449 384
2.9 543 380 326 2.9 664 465 398
3.0 562 393 337 3.0 686 481 412
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Chart 5: Long-term dose (50 years and 80 years) corresponding to different dose rates and
durations of stay outside 

  Dose rate
(µSv/h)

24 h outside
(mSv)

12 h outside
(mSv)

8 h outside
(mSv)

  Dose rate
(µSv/h)

24 h outside
(mSv)

12 h outside
(mSv)

8 h outside
(mSv)
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Greenpeace radiation survey at nuclear waste storage area, 
Iitate, Fukushima Prefecture, November 2016.
© Masaya Noda / Greenpeace
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