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Once the crisis at the Fukushima 
Daiichi nuclear power plant eases, 
authorities will begin plotting the 
endgame: how to dismantle the 
contaminated complex and dispose 
of its nuclear fuel.

They are unlikely to have to 
resort to the desperate measures 
taken at the Chernobyl nuclear 
plant, where a reactor exploded 
and burned 25 years ago. “I don’t 
see that as necessary unless the sit-
uation deteriorates unexpectedly” 
and the primary containment ves-
sels of one or more reactors are 
extensively breached, says Tony 
Irwin, a nuclear technology expert 
who lectures at Australian National 
University and the University of Sydney. 
Instead, the Fukushima operation is more 
likely to resemble the protracted cleanup at 
the Three Mile Island Nuclear Generating 
Station in Pennsylvania, where one reactor 
experienced a partial meltdown in 1979.

The extent of the damage at Fukushima was 
uncertain as Science went to press. Explosions 
triggered by hydrogen gas had rocked three of 
the six reactor halls. Firefi ghters snuffed out 
the blazes, and the steel vessels encasing the 
uranium oxide fuel assemblies appeared to 
be intact. A big question is whether spent fuel 
rods stored at the plant remain submerged in 
their cooling basins; some experts worry that 
the earthquake may have cracked one pond. 
If the zirconium-clad rods lose their cool-
ing bath, radioactivity from the fuel and fi s-
sion products would melt the cladding and be 
released. On 21 March, smoke apparently ris-
ing from a fuel pond prompted authorities to 
evacuate workers.

The spiraling events at Fukushima con-
jure memories of Chernobyl—the calamity 
against which all nuclear mishaps are mea-
sured. On 26 April 1986 in Ukraine, then a 
Soviet republic, the power plant’s number 4 
reactor exploded during an unauthorized test. 
Graphite control rods burned for 10 days, 
spewing a radioactive plume that dumped 
fallout across a swath of Europe. Twenty-four 
plant workers and six fi refi ghters died from 
off-the-chart radiation doses. Thousands of 
Soviet soldiers were sent to tame the seeth-
ing inferno. Some “liquidators” made timed 
dashes onto the reactor hall roof to shovel 
chunks of smoking graphite back into the 
core. Helicopters dumped 5000 tons of clay, 
sand, and other materials onto the burning 
core, while coal miners dug a tunnel under it 

to pump in liquid nitrogen. After the fl ames 
were doused, Soviet engineers hastily erected 
a concrete structure, called the sarcophagus, 
over the destroyed reactor.

Work started last autumn on the foun-
dations of the New Safe Confinement, a 
$1.4 billion steel and concrete structure that 
will be taller than the Statue of Liberty and 
will slide into place over the sarcophagus. 
Expected to be completed as early as 2014, 
it will enable engineers to gradually disman-
tle the sarcophagus using remote-controlled 
cranes and dispose of the still-hot debris. 

“Bad as it is” at Fukushima, the situa-
tion there “is dramatically less catastrophic 
than Chernobyl,” says Matthew Bunn, a 
nuclear energy expert at Harvard University. 
Ongoing efforts to cool the stricken reac-
tors appear to have kept the primary contain-
ment vessels intact. To moderate the neutron 
fl ux that drives fi ssion of the uranium fuel, 
Fukushima’s reactors used water rather than 
graphite—a fl ammable material—so the risk 
of the core catching fi re is much lower than 
it was at Chernobyl. And most important, 
Fukushima’s reactors are still encased in their 
containment vessels; Chernobyl’s primitive 
design lacked that crucial safety feature.

As of 22 March, experts say there is no 
need for last-ditch measures at Fukushima 
such as dumping sand on the reactors or 
entombing the complex in concrete. “We 
are not thinking of this as a realistic option,” 
Hidehiko Nishiyama, deputy director gen-
eral of Japan’s Nuclear and Industrial Safety 
Agency, said last week. He says engineers 
intend to restore Fukushima’s cooling sys-
tems and then study the options.

At this point, a more apt comparison is 
Three Mile Island, where the plant’s number 2 

reactor suffered a partial meltdown 
after valves in its cooling sys-
tem malfunctioned. The laborious 
cleanup, in which about 150 tons 
of contaminated materials were 
shipped to Idaho National Labora-
tory for storage, took 14 years and 
cost nearly $1 billion.

The cleanup challenge at Fukushima is 
threefold: the possible partial meltdown of 
fuel rods inside the reactors, the spent-fuel 
cooling ponds, and contaminated structures 
and soil in and around the plant. The techni-
cal complexity will be somewhere between 
that of Three Mile Island and Chernobyl, says 
Murray Jennex, a mechanical engineer at San 
Diego State University in California and for-
mer U.S. Navy nuclear power offi cer. “The 
reactor vessel cleanup will be more like Three 
Mile Island; the spent-fuel pool cleanup will 
be more like Chernobyl,” he says. If the con-
tainment vessels are found to be intact, any 
melted fuel rods would have pooled like lava 
inside. The best solution for the spent fuel 
rods, says Irwin, formerly with the Australian 
Nuclear Science and Technology Organisa-
tion in Lucas Heights, is to transfer them to 
dry storage casks. Residual radiation at the 
plant will dictate the pace of this operation. 
“The dose to the workers will be the limiting 
factor,” he says.

Fukushima’s reactor complex has suf-
fered far more structural damage than that 
seen at Three Mile Island, so disposal of con-
taminated materials and remediation of the 
landscape will be much more arduous. Ear-
lier this week, Japanese authorities reported 
that iodine-131, a short-lived radioisotope, 
and cesium-137, a radioisotope with a half-
life of 30 years, had been detected in spinach, 
leeks, and milk on farms near the Fukushima 
plant. Cesium-137 is a lingering headache 
at Chernobyl, but there the contamination 
was far heavier. No one expects that it will 
take an army of liquidators to dismantle 
Fukushima—if, in fact, the worst is over. 

–RICHARD STONE

With reporting by Dennis Normile.

Fukushima Cleanup Will Be Drawn Out and Costly

Eerie resemblance? Concerns over contami-
nation from spent fuel rods at Fukushima (left) 
kindle memories of Chernobyl, where work has 
just commenced (right) on a massive structure 

to safely dismantle a ruined reactor.
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