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Why is Fukushima 
back in the news?

this over a few hours can cause radiation poisoning 
and death.

Since the disaster, scientists have been monitoring 
the levels of radioactivity in the Pacific Ocean’s water 
and sea life. TEPCO estimates that the tritium that 
has leaked into the ocean has resulted in an activity of 
between 20 × 1012 becquerels and 40 × 1012 becquerels. 
The becquerel (Bq) is the unit of activity of a radioactive 
source, equating to one nuclear decay per second.

You can read a full analysis of the original disaster 
in ‘Physics in the news: The Japanese nuclear crisis’, 
which has been republished at www.hoddereducation.

co.uk/physicsreviewextras

Radioactive isotopes
The Japanese government estimates that about 300 
tonnes of radioactive water are still leaking into the 
ocean every day. Table 1 summarises the properties 
of the radioactive isotopes that are of most concern 
around Fukushima.
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Carol Tear examines reports of radioactive 
water leaks at the site of the Fukushima 
nuclear disaster

The Fukushima Daiichi nuclear power plant is back 
in the news, over 2 years since the disaster there. 
Highly radioactive water has been detected at the 

site — on 5 September 2013 the Tokyo Electric Power 
Company (TEPCO) measured a radiation level of 2200 
millisieverts close to a tank containing contaminated 
water.

The millisievert (mSv) is a unit of radiation dose 
that takes into account the effect of the ionising 
radiation on the body.  For example, an alpha particle 
source with the same activity in bequerels (see below) 
as a beta particle source will give a dose in millisieverts 
that is 20 times higher than the beta source, because 
alpha particles are more ionising than beta particles. A 
1000 mSv dose is associated with a 5.5% risk of cancer 
developing later in life. Exposure to doses greater than 
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Useful sites
Asahi Shimbum report on soaring groundwater 
tritium levels: www.tinyurl.com/ooqw9od

Live Science report on radioactive water leaks: 
www.tinyurl.com/kbx6dca

BBC report on the leaks and the planned frozen sea 
wall: www.tinyurl.com/jwa8ppy
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In 2011 much more contaminated water was 
reaching the sea than today, and it contained large 
amounts of caesium. Caesium-137 and caesium-134 
are both still of concern around the plant, because soil 
absorbs caesium from groundwater, but this means 
the amount of caesium leaking into the sea is less of 
a problem than other radioactive isotopes such as 
strontium-90 and tritium:
•	 Tritium has a half-life of 12.32 days and the resulting 

beta radiation is stopped by about 6 mm of air or by 
a layer of dead skin. 

•	 Strontium-90 also decays by beta emission. Its 
chemical behaviour in biological organisms iis 
similar to calcium. This means that if food or drink 
is contaminated, about 20% to 30% of consumed 
strontium-90 remains in the body, almost all of it 
in the bones and the bone marrow. This can cause 
cancer, including leukaemia and bone cancer. 

The effect on the sea life of the Pacific Ocean has so far 
been low compared to the natural level of radioactivity 
and the leftover fallout from the atomic bomb tests of 
the 1950s and 1960s.

What’s causing the leaks?
Groundwater flowing through the reactor site on its 
way to the ocean picks up radioactive isotopes. On 
3 September 2013 the Japanese government announced 
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Activities
1 Write out the nuclear decay equations for the 

isotopes listed in Table 1. Use a periodic table to 
work out what the products are.

2 A radioactive isotope can be considered to have 
decayed away after 10 half-lives.

 a  What fraction is left after 10 half-lives? 
 b How long is 10 half-lives for each of the 

radioactive isotopes in Table 1?
3 a Why is caesium-137 of greater concern than 

caesium-134?
 b Why is tritium of less concern than the other 

isotopes in Table 1?

a £304 million plan to freeze the soil and create a 
frozen sea wall preventing water from reaching the sea. 

Cooling the cores by pumping water through 
the reactor produces an extra 400 tonnes of highly 
contaminated water every day, which is stored in tanks. 
TEPCO now admits that the high radioactivity levels 
found nearby suggest that there are leaks in the storage 
tanks.

International opinion
On 8 September 2013 Tokyo was awarded the 2020 
Olympic Games. Most Japanese people are delighted, 
but others are afraid that there will be less money to 
sort out the Fukushima problems. 100 000 people still 
cannot return to their homes in the area.

However, the increased international attention 
could help to make sure that the situation is not 
quietly forgotten. The French magazine La Canard 
Enchaine recently annoyed the Japanese government 
by publishing cartoons about the Olympics and 
Fukushima, see www.tinyurl.com/qh3rfxx

Table 1 Radioactive isotopes

Isotope Symbol Decay mode Half-life
Caesium-137 137Cs β then γ 30.2 years
Caesium-134 134Cs β 2.07 years
Tritium 3H or 3T Low-energy β 12.32 days
Strontium-90 90Sr β 28.2 years
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