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Officials estimate that
Fukushima will have to
dispose of 15 to 31
million cubic meters of
contaminated soil and
debris.
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As Fukushima Cleanup Begins,
Long-term Impacts are Weighed
The Japanese government is launching a large-scale cleanup of the
fields, forests, and villages contaminated by the Fukushima nuclear
disaster. But some experts caution that an overly aggressive remediation
program could create a host of other environmental problems.
BY WINIFRED BIRD

Following the nuclear disaster at Chernobyl 25 years ago, the Soviet
government chose long-term evacuation over extensive decontamination;
as a result, the plants and animals near Chernobyl inhabit an environment
that is both largely devoid of humans and severely contaminated by
radioactive fallout.

The meltdown last March of three nuclear reactors at the Fukushima
Daiichi nuclear power plant in Japan also contaminated large areas of
farmland and forests, albeit not as severely or extensively as at Chernobyl.
But lacking land for resettlement and facing public outrage over the
accident, the Japanese government has chosen a very different path,
embarking on a decontamination effort of unprecedented scale.

Beginning this month, at least 1,000 square kilometers of land — much of
it forest and farms — will be cleaned up as workers power-spray buildings,
scrape soil off fields, and remove fallen leaves and undergrowth from
woods near houses. The goal is to make all of Fukushima livable again. But
as scientists, engineers, and ordinary residents begin this massive task,
they face the possibility that their efforts will create new environmental
problems in direct proportion to their success in remediating the
radioactive contamination.

“Decontamination can be really effective, [but] what you have is a tradeoff
between dose reduction and environmental impact,” says Kathryn Higley,
a radioecologist at Oregon State University who has studied several
decontamination sites in the
United States. That’s because the
radioactive particles the Japanese
are trying to get rid of can be
quite “sticky.” Removing them
without removing large amounts
of soil, leaves, and living plants is
nearly impossible. The Ministry
of Environment estimates that
Fukushima will have to dispose of
15 to 31 million cubic meters of contaminated soil and debris by the time
the decontamination projects end. Costs are predicted to exceed a trillion
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The effectiveness and
efficiency of various
decontamination
technologies is being
tested at 19 model sites.

yen.

Given these drawbacks, an International Atomic Energy Agency fact-
finding mission advised the Japanese authorities to “avoid over-
conservatism” in their decontamination plans — in other words, not to
clean up more than necessary to protect human health. Yet the health
impacts of long-term exposure to low levels of radiation are not entirely
clear. Many scientists believe exposure to even very low levels can slightly
increase cancer risk, and many Fukushima residents feel they should not
be forced to live with that risk — or the undercurrent of fear it brings.

But while the political debate over how much to clean up rages on, more
practical preparations are already underway. On a frigid afternoon last
month, about 160 workers wearing papery white jumpsuits and hot pink
respirators filed up a winding road into a farming hamlet in Kawamata
Town, about an hour southeast of Fukushima and just inside the
evacuation zone. Were it not for the bright blue plastic sheets, heavy-duty
leaf vacuums, cranes, and trucks scattered everywhere, the village would
have been picturesque. Now, the intricacy of the landscape — its tiny rice
paddies, bamboo groves, woodlots, streams, and earth-walled barns — was
adding to the challenges of decontamination.

The workers fanned out over the otherwise abandoned rolling hills and
brown fields. One group climbed a hill to rake fallen leaves into large black
bags, while another spread magnesium over fields to solidify the soil for
later removal. Nearby, another of
the indistinguishable white
figures chopped down overgrown
weeds.

The workers had been hired by
Taisei Corporation, one of three
large construction firms that won
contracts from the Japan Atomic
Energy Agency to test the effectiveness and efficiency of various
decontamination technologies at 19 model sites throughout Fukushima
Prefecture. The results of these experiments will guide the large-scale
decontamination effort set to begin later this month.

Human exposure can be lowered without cleansing the entire landscape, of
course. Japan’s bans on hunting bears and wild pigs, selling wild
mushrooms, and growing rice in certain areas fall into this category; so
does the recommendation from Fukushima’s agriculture department that
farmers add potassium fertilizer to moderately contaminated fields in
order to minimize cesium uptake by crops. As for forests, the focus for the
time being is on decontaminating only patches close to homes because
most people spend little time in remote woods.

But because the most heavily contaminated parts of Fukushima are, like
the village in Kawamata, a hilly mosaic of houses, woods, and fields, the
government can’t leave nature entirely untouched. Houses backed by
wooded hills are very common, as are fields in small valleys; in both cases,
runoff from uphill can recontaminate lowlands. Intense public concern
over contaminated food, meanwhile, means many farmers want to clean
up their land as quickly and thoroughly as possible.

Japan’s decontamination efforts are
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Warming temperatures associated with climate
change are already affecting vineyards from France
to Chile, often in beneficial ways. But as the world
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regions are scrambling to adapt, while other areas
see themselves as new wine frontiers.
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One idea promoted at the Durban talks was “climate-
smart agriculture," which could make crops less
vulnerable to heat and drought and turn depleted soils
into carbon sinks. The World Bank and African
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to study rare or reclusive species in remote habitats.
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common: how worsening
drought will pit groups —
and nations — against one
another. Watch the video.

E360 MOBILE
The latest
from Yale
Environment
360 is now
available for

mobile devices at
e360.yale.edu/mobile. 

E360 VIDEO

The Warriors of Qiugang, a
Yale Environment 360 video
that chronicles the story of
a Chinese village’s fight
against a polluting chemical
plant, was nominated for a
2011 Academy Award for
Best Documentary (Short
Subject). Watch the
trailer.

Top Image: aerial view of
Iceland. © Google &
TerraMetrics.

E360 VIDEO REPORT

Leveling Appalachia: The
Legacy of Mountaintop
Removal Mining, an e360
video examining the
environmental and human
impacts of this mining
practice, won the award for
best video in the 2010
National Magazine Awards
for Digital Media. Watch

http://online.wsj.com/article/SB10001424052970204879004577107703452346104.html
http://e360.yale.edu/feature/tracking_the_destructive_power_of_the_pacific_oceans_tsunamis/2386/
http://e360.yale.edu/feature/tracking_the_destructive_power_of_the_pacific_oceans_tsunamis/2386/
http://e360.yale.edu/
http://e360.yale.edu/feature/tracking_the_destructive_power_of_the_pacific_oceans_tsunamis/2386/
http://e360.yale.edu/feature/anatomy_of_a_nuclear_crisis_a_chronology_of_fukushima/2385/
http://e360.yale.edu/feature/anatomy_of_a_nuclear_crisis_a_chronology_of_fukushima/2385/
http://e360.yale.edu/feature/anatomy_of_a_nuclear_crisis_a_chronology_of_fukushima/2385/
http://e360.yale.edu/feature/what_global_warming_may_mean_for_worlds_wine_industry/2478/
http://e360.yale.edu/feature/what_global_warming_may_mean_for_worlds_wine_industry/2478/
http://e360.yale.edu/feature/what_global_warming_may_mean_for_worlds_wine_industry/2478/
http://e360.yale.edu/feature/after_durban_can_climate_smart_farming_help_africa_and_the_planet/2477/
http://e360.yale.edu/feature/after_durban_can_climate_smart_farming_help_africa_and_the_planet/2477/
http://e360.yale.edu/feature/after_durban_can_climate_smart_farming_help_africa_and_the_planet/2477/
http://e360.yale.edu/feature/camera_traps_emerge_as_key_tool_in_wildlife_research/2469/
http://e360.yale.edu/feature/camera_traps_emerge_as_key_tool_in_wildlife_research/2469/
http://e360.yale.edu/feature/camera_traps_emerge_as_key_tool_in_wildlife_research/2469/
http://e360.yale.edu/feature/swedens_green_veneer_hides_unsustainable_logging_practices/2472/
http://e360.yale.edu/feature/swedens_green_veneer_hides_unsustainable_logging_practices/2472/
http://e360.yale.edu/feature/when_the_water_ends_africas_climate_conflicts/2331/
http://e360.yale.edu/feature/when_the_water_ends_africas_climate_conflicts/2331/
http://e360.yale.edu/feature/when_the_water_ends_africas_climate_conflicts/2331/
http://e360.yale.edu/feature/when_the_water_ends_africas_climate_conflicts/2331/
http://e360.yale.edu/feature/when_the_water_ends_africas_climate_conflicts/2331/
http://e360.yale.edu/feature/when_the_water_ends_africas_climate_conflicts/2331/
http://www.e360.yale.edu/mobile
http://e360.yale.edu/feature/the_warriors_of_qiugang_a_chinese_village_fights_back/2358/
http://e360.yale.edu/feature/the_warriors_of_qiugang_a_chinese_village_fights_back/2358/
http://e360.yale.edu/feature/the_warriors_of_qiugang_a_chinese_village_fights_back/2358/
http://e360.yale.edu/feature/the_warriors_of_qiugang_a_chinese_village_fights_back/2358/
http://maps.google.com/?ie=UTF8&ll=64.824705,-14.136658&spn=0.266388,1.07872&t=k&z=11
http://www.e360.yale.edu/content/feature.msp?id=2198
http://www.magazine.org/asme/about_asme/asme_press_releases/nma-digital-2010-winners-release.aspx
http://www.magazine.org/asme/about_asme/asme_press_releases/nma-digital-2010-winners-release.aspx
http://www.e360.yale.edu/content/feature.msp?id=2198


As Fukushima Cleanup Begins, Long-term Impacts are Weighed by Winifred Bird: Yale Environment 360

file:///C|/...kushima%20Cleanup%20Begins,%20Long-term%20Impacts%20are%20Weighed%20by%20Winifred%20Bird%20%20Yale%20Environment%20360.htm[1/28/2012 9:00:35 AM]

Click to enlarge

STR/AFP/Getty Images

Japanese soldiers collect contaminated
leaves in Fukushima Prefecture.

‘You take away all the
soil and the ecosystem is
destroyed,’ says one
scientist.

focused mostly on the radionuclides
caesium-134 and caesium-137, which
are currently present in approximately
equal amounts and have half-lives of
two and 30 years respectively. Although
other radionuclides have been found in
Japan, these two pose the greatest long-
term threat to human health through
ingestion and external exposure.
Radiocaesium has been found in all of
Japan’s prefectures but is most highly
concentrated within an oblong swath
that extends about 50 kilometers

northwest of the plant, and to a lesser extent throughout eastern and
central Fukushima Prefecture.

Radiological risk assessment expert John Till, president of the U.S.-based
Risk Assessment Corporation, says the fallout will probably be gone from
the surface of plants within a few years, but attach strongly, through ion
exchange, to soil — in particular to the clay soils common throughout
Fukushima. From there the radiocaesium will move slowly into plants, at a
rate — and level of risk — that is still unclear.

Remediation methods that work, Higley says, “seem kind of absurd but
actually make sense”: cutting, scraping, raking, and plowing, to varying
degrees of depth and severity. Government agencies, private companies,
and academics are all experimenting to find the most efficient and effective
methods for Fukushima. The prefectural government has recommended
removing leaf litter from woods within 20 meters of houses and deeply
plowing or turning over fields to dilute contamination. In the heavily
contaminated fields that cover at least 8,000 hectares around Fukushima,
several centimeters of topsoil will likely be removed. Some farmers are
power-washing their orchards or shaving bark off trees.

Officials involved with the cleanup are well aware of the drawbacks to
these approaches: huge amounts of radioactive waste that no one wants to
store long term; immense investments of money, labor, and time; damage
to wildlife habitat and soil fertility; increased erosion on scraped-bare
hillsides; and intrusion by people
and machinery into every area
scheduled for remediation.

“You remove leaf litter from the
forest floor and radiation levels
fall,” said Shinichi Nakayama, a
nuclear engineer at the Japan Atomic Energy Agency who is overseeing the
19 decontamination pilot projects planned or underway. “You take away
the deeper layers and they fall more. But you take it all away and the
ecosystem is destroyed. Water retention goes down and flooding can
occur.”

Although no significant conservation areas lie within the most
contaminated parts of Fukushima, some species on the prefecture’s Red
List of endangered or threatened species — including the grassland
butterfly and the Japanese peregrine falcon, both listed as “vulnerable” —
are found there and could be impacted if projects like these are
implemented on a large scale.

result, large swaths of biologically-rich boreal forest
are being lost.
READ MORE

Northwest Oyster Die-offs Show
Ocean Acidification Has Arrived 
BY ElIZaBEth gRossmaN

The acidification of the world’s oceans from an excess
of CO2 has already begun, as evidenced recently by
the widespread mortality of oyster larvae in the
Pacific Northwest. Scientists say this is just a
harbinger of things to come if greenhouse gas
emissions continue to soar.
READ MORE

Military Bases Provide Unlikely
Refuge For South’s Longleaf Pine 
BY BRucE DoRmINEY

The expanses of longleaf pine forest that once covered
the southeastern United States have been whittled
away to just 3 percent of their original range. But as
scientists are discovering, this threatened forest
ecosystem has found a sanctuary in an unexpected
place — U.S. military installations.
READ MORE

Building Retrofits: Tapping
The Energy-Saving Potential
BY DavID BIEllo

No more cost-effective way to make major cuts in
energy use and greenhouse gas emissions exists than
retrofitting buildings. Now, from New York to
Mumbai to Melbourne, a push is on to overhaul older
buildings to make them more energy efficient. 
READ MORE

Can Vulnerable Species
Outrun Climate Change?
BY Emma maRRIs

Recent studies shed light on the key question of
whether certain species, including slow-moving
amphibians, can move swiftly enough to new
territories as their old habitats warm. The challenges
are formidable, especially if human-caused warming
continues at such a rapid rate.
READ MORE

Killing Wolves: A Product of
Alberta’s Big Oil and Gas Boom 
BY ED stRuZIk

The development of the tar sands and other oil and
gas fields in Alberta has carved up the Canadian
province's boreal forest, threatening herds of
woodland caribou. But rather than protect caribou
habitat, officials have taken a controversial step: the
large-scale killing of the wolves that prey on the
caribou.
READ MORE

A Rise in Fungal Diseases is
Taking Growing Toll on Wildlife
BY mIchEllE NIJhuIs

In an increasingly interconnected world, fungal
diseases are spreading at an alarming rate and have
led to deadly outbreaks in amphibian, bat, and bee
populations. And in the last decade, researchers note,
some of the most virulent strains have infected people.
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Radioactivity in the Ocean:
Diluted, But Far from Harmless

The release of
contaminated water from
the crippled Fukushima
nuclear complex last year
stoked concerns about
how that radioactivity
might affect marine life in
the Pacific. While the

ocean’s capacity to dilute radiation is
huge, Elizabeth Grossman reported last
year that nuclear isotopes were already
moving up the local food chain.
READ MORE

But Kiyomi Yokota, a naturalist and secretary of the Fukushima Nature
Conservation Association, said that standing up for wildlife in the current
situation would be difficult. “If people want to go home, I don’t think I
could tell them, ‘No, stop the decontamination, save the fish,’” he said.
Human health, in other words, trumps habitat.

But just how much fallout does the government need to remove in order to
protect human health? On that key question the science is frustratingly
inconclusive.

Past studies have shown that cancer rates rise in populations exposed to a
dose of 100 millisieverts (mSv) of radiation. They reveal much less about
the situation in Fukushima, where lower doses will continue for many
years. (Measurements taken in Fukushima City in late December, for
instance, ranged from .33 to 1.04 microsieverts per hour; sustained for a
year, that adds up to doses of 2.9 to 9.1 millisieverts.) The International
Commission on Radiological Protection recommends that the general
public be exposed to a yearly dose of no more than 1 to 20 mSv following a
nuclear accident; those two numbers represent the difference between a
decontamination effort confined to about 500 square kilometers and one
encompassing much of Fukushima Prefecture and beyond.

So far, Japan’s central government has taken direct responsibility for
decontaminating areas within 20 kilometers of the plant and those where
yearly exposure could exceed 20 mSv. (Together these areas make up the
evacuation zone.) The Environment Ministry predicts natural radioactive
decay and weathering alone will reduce levels 40 percent within two years;
Large-scale versions of the decontamination pilot projects will supposedly
do the rest.

Some residents and activist
groups like Greenpeace have
called for a faster and more
aggressive decontamination
effort, while others believe most
of Fukushima is already safe
enough to live in. Still others
doubt decontamination will
succeed and are pushing the
government to spend money on
relocation instead.

“Safe? What is safe?” Sumiko
Toyoguchi, an elderly evacuee

who used to live six kilometers from the nuclear plant and now lives in
temporary housing in Fukushima City, asked last month. She said she
doesn’t want to return to her former home even after decontamination
takes place, in part because she worries the work won’t be done
adequately.

Ten months after the nuclear disaster, trust in the authorities is nearly
nonexistent. Without it, Japan’s government risks the biggest cleanup
fiasco of all: a decontamination effort that carries huge financial and
environmental costs but still fails to convince Fukushima residents that
their homes, farms, and forests are safe once again. 
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