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Decontaminating Fukushima: Have the
billions spent been worth it?

October 24 2023, by Jim Smith
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The Chernobyl and (to a lesser extent) Fukushima nuclear accidents
contaminated large areas of land with low-level radioactivity. After both
accidents, huge efforts were taken to decontaminate the affected areas.
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But a recent study at Fukushima raises doubts about whether these
decontamination efforts were worthwhile. Less than one-third of the
population has returned to the evacuated zones and extensive areas of
forest in the region remain contaminated.

Following the accident at Fukushima Daiichi in 2011, approximately
1.100 square kilometers were evacuated, resulting in the relocation of
more than 100,000 people from their homes. A contaminated area about
eight times larger remained inhabited, albeit subject to continuous
radiation monitoring.

The dominant source of radiation exposure for people stemmed from
gamma rays emitted by contaminated soils, pavements, roads and
buildings. The objective of the decontamination operation was to ensure
that the general public received an annual dose from Fukushima's
radioactivity of less than 1,000 microsieverts (uSv) above the natural
background level. The average natural radiation dose in Japan stands at
2,200 uSv per year.

Radiocesium, which is the most important long-lived radioactive element
emitted by the accident in terms of radiation dose, adheres to soil
particles very strongly. Consequently, the decontamination of
agricultural land primarily involved removing the top Scm of soil. In
urban areas, decontamination efforts entailed the removal of topsoil
from sports fields, as well as sandblasting or pressure washing hard
surfaces, and pressure washing drains and gutters.

These efforts reduced doses by about 60% in residential areas and
farmland, allowing people to return to their homes in a large part of the
evacuated area. This is a far cry from Chernobyl, where extensive
decontamination initiatives were ultimately abandoned, leaving huge
evacuated areas that remain empty to this day. But was undertaking
decontamination in Fukushima worthwhile?
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https://www.pnas.org/doi/10.1073/pnas.2301811120
https://phys.org/tags/decontamination/
https://soil.copernicus.org/articles/5/333/2019/#section2
https://soil.copernicus.org/articles/5/333/2019/#section2
https://soil.copernicus.org/articles/5/333/2019/#section2
https://phys.org/tags/radiation/
https://iopscience.iop.org/article/10.1088/1361-6498/ab73b1
https://iopscience.iop.org/article/10.1088/1361-6498/ab73b1
https://www.pref.fukushima.lg.jp/uploaded/attachment/466744.pdf
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Costs and benefits

Decontaminating the land in Fukushima has cost tens of billions of
dollars. The process has, unfortunately, also caused substantial radiation
exposure for the workers involved, and has generated huge amounts of
radioactive soil waste. But the question of whether to decontaminate land
is complex and only partially related to scientific evidence.

On the one hand, decontamination provides reassurance that radiation is
being "cleaned up" and that doses are being reduced. But it can also give
the impression that low-level radiation is more dangerous than it actually
1s.

Dose rates were not dangerously high in many areas of Fukushima that
were subject to decontamination. In fact, doses were relatively low in the
first year following the accident (less than 12,000 uSv), and these levels
decreased significantly in subsequent years.

These levels fall within the natural range people are exposed to from
radioactivity in rocks, soils, building materials and cosmic radiation
worldwide (typically between 1,000 uSv and 10,000 uSv per year, but
sometimes higher).

On balance, I think the reassurance that contamination was being cleaned
up was valuable in many areas where people remained living.
Decontamination also allowed agricultural land to be returned to
productive use more quickly. However, the process of removing topsoil
had the side effect of damaging soil fertility.

Accidental rewilding

In the evacuated zone where dose rates were around ten times higher, it's
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https://soil.copernicus.org/articles/5/333/2019/#section3
https://soil.copernicus.org/articles/5/333/2019/#section3
https://www.tandfonline.com/doi/full/10.1080/00223131.2021.1974596?casa_token=9FVbYrMA-pgAAAAA%3AyvolWXRGBfsBUuNpIZTwCKK1OW33uMRa8HXKZzPZHfXTWYG3q4lhyOK7cA2ybEhoy1JK26vToDQ
https://iopscience.iop.org/article/10.1088/1361-6498/acf504/meta
https://www.unscear.org/unscear/uploads/documents/unscear-reports/UNSCEAR_2020_21_Report_Vol.II-CORR.pdf
https://www.unscear.org/docs/publications/2000/UNSCEAR_2000_Annex-B.pdf
https://inis.iaea.org/search/search.aspx?orig_q=rn:48070955
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less clear that decontamination was beneficial. Only 30% of people have
returned to their homes in the decontaminated part of this area and much
of the land in the most contaminated so-called "difficult to return zone"
remains abandoned.

A better option may have been to declare most of this zone a nature
reserve and allow managed rewilding of the area. Rewilding is happening
to a large extent anyway, as it has at Chernobyl. It would also have
avoided decontamination workers being exposed to radiation and
allowed more financial support to help people relocate.

But this is a complex decision that needs to consider the views of many
stakeholders, not least the evacuated people themselves.

Fukushima's contaminated forests

The land in and around the region's towns and villages has generally been
decontaminated effectively. However, much of the Fukushima
Prefecture (71%) is covered by forest. Most of this forest remains
contaminated.

The persistence of radiocesium in ecosystems, particularly in forests, has
been known for many decades. Globally, radiocesium levels in wild
foodstuffs such as mushrooms, edible plants, game animals and
freshwater fish tend to be higher than those found in agricultural
systems.

Wild boar in certain regions of Germany, for instance, still exhibit
radicesium levels exceeding consumption limits as a consequence of
both Chernobyl and historical nuclear weapons testing. Restrictions on
the consumption of forest products have lasted for decades following the
Chernobyl incident. And they are expected to persist in many forested
areas of Fukushima too.
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https://phys.org/news/2020-01-animal-life-fukushima.html
https://phys.org/news/2020-01-animal-life-fukushima.html
https://www.cell.com/current-biology/pdf/S0960-9822(15)00988-4.pdf
https://library.oapen.org/handle/20.500.12657/57048
https://www.nature.com/articles/35012139
https://phys.org/news/2023-08-nuclear-weapons-contribute-persistent-radioactivity.html
https://library.oapen.org/handle/20.500.12657/57048

PHYS 19X

Radiocesium lingers in forests due to the prevalence of organic soils and
the absence of fertilizer application. Low nutrient levels facilitate the
absorption of radiocesium by plants. This is mainly attributed to
radiocesium's chemical similarity to potassium, a crucial plant nutrient.

Forests do pose a wildfire risk. There have been many forest fires in the
vicinity of Chernobyl since the accident. But radiation doses from smoke
inhalation are extremely low, even for firefighters, and the fires have not
significantly redistributed radioactivity.

There are no easy answers regarding clean up after a nuclear accident.
Japan has made huge and often successful efforts to reduce radiation
doses and reassure people living in or returning to the affected areas. But
low-level radiation remains everywhere, particularly in forests.

We need to remember, though, that the radiation doses are almost always
very low. The biological effects of radiation from nuclear accidents
—primarily DNA damage—are the same as those from the natural
radiation we are all exposed to from the food we eat and in our
surrounding environment. While the dose rates for workers during an
accident can be extremely high, those from radiation in the environment
are low in the longer term.

Millions of people worldwide receive higher annual natural radiation
doses than the residents of the Fukushima zones without even worrying
about it.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation
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https://phys.org/tags/forest/
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4424
https://phys.org/tags/nuclear+accidents/
https://theconversation.com
https://theconversation.com/decontaminating-fukushima-have-the-billions-spent-been-worth-it-215836
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