Fukushima, Japan

The three reactor meltdowns at the Fukushima Dai-ichi nuclear power
plantin March 2011 caused the greatest radioactive contamination of
the world’s oceans ever recorded. In addition, it contaminated soil, air,
food and drink and exposed the public to dangerous levels of radiation.
It is still too early to predict the full extent of health effects of the dis-
aster, but due to the high amount of radioactivity released, it must be
assumed that several tens of thousands of excess cancer cases will oc-
cur in the coming decades. Every single case of cancer is one too many.
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The heavily damaged reactor 3 of the Fukushima Dai-ichi nuclear power plant in October 2011. Photo credit: Giovanni Verlini /
IAEA / creativecommons.org/licenses/by-nc-nd/2.0

On March 30, 2011, three weeks after the earthquake, tsunami and reactor meltdowns, the first children were being examined
for radioactive contamination in the village of litate. litate lies outside of the evacuation zone, but on March 15, large amounts of
radioactivity were blown northwest from the plant and heavy fallout occurred over the village. Photo: © Naomi Toyoda

History

On March 11, 2011, a magnitude 9.0 earthquake hit
Northeastern Japan, severely damaging the Fukushi-
ma Dai-ichi nuclear power plant. The tsunami that fol-
lowed wreaked further havoc on the region and com-
plicated the situation. With no electricity to power the
cooling systems, water inside the reactors began to
boil off, causing meltdowns of the fuel rods. Accord-
ing to TEPCQO, all fuel rods in reactor 1 melted, as did
57 % of the fuel rods in reactor 2 and 63 % of those
in reactor 3.! The heat and pressure from the melting
fuel rods caused multiple explosions and a fire in the
spent fuel pond of reactor 4.

TEPCO, the company responsible for the plant, began
to vent radioactive steam and pumped seawater into
the reactors for cooling. These desperate measures
were able to prevent larger explosions such as in Cher-
nobyl, but at the same time led to a massive radioac-
tive contamination of groundwater reservoirs and the
ocean. Also, emissions from fires, explosions, evapora-
tion and deliberate venting caused several radioactive
clouds, which spread nuclear fallout in all directions.
About 79 % of fallout occurred over the Pacific Ocean,
the rest spread over mainland Japan, including met-
ropolitan Tokyo.? The most severe contamination oc-
curred on March 15, when radioactive particles were
blown northwest towards the villages of litate and Na-
mie, which are among the most heavily contaminated
municipalities today.

A total of 200,000 people were forced to leave their
homes in a 20 km zone around the power plant.®Highly
contaminated places outside this zone, such as litate
or Namie, were only evacuated weeks later and in the
initial chaos some people were even sent to places of
higher contamination. Despite better knowledge, the
government failed to order the distribution of stable
jodine to the general population — most likely to pre-
vent mass panic.* On April 12, the Fukushima nuclear
meltdowns were categorized as a level /7 nuclear ac-
cident — the highest level on the International Nucle-
ar Event Scale (INES), previously reached only by the
Chernobyl disaster.

Health and environmental effects

Total atmospheric emission in the first four days of
the Fukushima nuclear disaster most likely amounted
to about 20 % of the total iodine-131 emissions and
40-60 % of the total cesium-137 emissions of the
Chernobyl catastrophe.?® In addition, strontium-90,
xenon-133, plutonium-239 and more than two doz-
en other radioactive substances were emitted.* The
contamination of the Pacific Ocean with more than
9 Peta-Becquerel of cesium-137 (1 PBg = 1 quadril-
lion Becquerel) and more than 68 PBq of iodine-131
constitutes the largest radioactive discharge into the
world’s oceans ever recorded.6”8

Radioactive fallout also contaminated solil, vegetation
and ground water reservoirs. In the long term, inter-
nal radiation from inhalation of radioactive dust or in-
gestion of contaminated food and drink represents the
most relevant threat to public health. Increased radia-
tion doses have been detected in all kinds of fruits and
vegetables grown in the affected regions, as well as in
meat, fish, sea-food, rice, milk, tea and tap water.>®
From regions in Southern Germany that were affect-

ed by Chernobyl fallout, we know that even after 30
years, local produce can still be too highly irradiated to
be safe for consumption.’® In many regions of north-
eastern Japan, agricultural production or fishing will
not be possible for a long time.

Children are most severely affected by radioactivity, as
their bodies have a higher sensibility to radiation and
as their natural habits expose them to higher doses.
Screenings found increased levels of radioactive ce-
sium-137 and iodine-131 in children, 22t while first
clinical studies have already shown unexpectedly high
numbers of pediatric thyroid cancers in the affected
population.

We can reasonably assume that in years to come,
hundreds of additional thyroid cancer cases will be di-
agnosed. As with lung cancer in smokers, it is not pos-
sible to prove that radioactive contamination causes
an individual cancer, but with cancer cases showing
significant deviation from normal incidence, causality
becomes more and more probable. The next years will
hopefully bring some clarity and help us make better
predictions of long-term health effects.

Alternatively, it is possible to calculate the expected
number of cancer cases based on the collective effec-
tive dose of the population. It is accepted that there is
a linear correlation between radiation dose and cancer
risk, meaning that there is no threshold underneath
which radiation is safe. In a large enough population,
even low doses can cause significant health effects.?
Based on the individual dose estimates published by
the WHO, we can reasonably estimate that Fukushima
fallout will lead to 20,000-66,000 additional cases of
cancer in Japan in the coming decades.?* It is very
likely, however, that the WHO dose calculations repre-
sent systematic underestimations, so that the number
of expected cancer cases may in fact be even higher.?®

Outlook

The situation at the Fukushima Dai-ichi plant is still out
of control. Even ten months after the earthquake, daily
radioactive emissions still amounted to 1,440 Mega-
Becquerel (1 MBqg = 1 million Becquerel) and in 2013,
new radiation peaks were measured in ground- and
seawater.?® At the same time, the amount of radio-
actively contaminated cooling water is increasing by
400,000 liters each day, much of which flows back
into the ocean.?’

Bowing to pressure from scientists, doctors and par-
ents, the Japanese government has decided to lower
permissible levels of radioactivity in food.?® The scath-
ing criticism of the Japanese parliament’s Fukushima
Nuclear Accident Independent Investigation Commis-
sion, which Identified corruption and collusion of the
nuclear village as one of the main causes of this “man-
made disaster,” eventually led to the shut-down of all
of Japan’s nuclear plants.?® But the future of nuclear
energy in Japan is still undecided. The newly elected
government has strong ties to the nuclear industry and
has already called for restarting many of the plants.



Nuclear power plant meltdown

In the meantime, children in Fukushima wear dosimeters
and breathing masks outside, pass radioactive hot-spots
on their way to school, are barred from contaminated
play-grounds, sport fields and beaches and will be sub-
ject to medical tests for the rest of their lives.?° Already,
the people affected by Fukushima fallout are called the
“new Hibakusha” in Japan.

It is still too early to estimate the full extent of the con-
sequences from nuclear catastrophe. Large-scale epi-
demiological studies are required, but it is important that
research is performed by independent scientists not as-
sociated with the nuclear lobby. Claims by researchers
affiliated with the nuclear industry that no health effects
are to be expected are unscientific and cynical. The Hi-
bakusha of Fukushima deserve to be told the truth.

Further reading:

Anti-nuclear protests in Tokyo in April 2011. Photo: © Matthias Lambrecht / creativecommons.org/licenses/by-nc/2.0 Current information about the Fukushima nu-
clear disaster can be found on the IPPNW website
www.fukushima-disaster.de
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An ultrasound thyroid screening in the Fukushima Collaborative Clinic, a private initiative, offering independent examinations.
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