NUcCLEAR WASTE: FOREVER

CONTAMINATED?

Andrew Wang

Mention the word “nuclear” and immediately thoughts
of Hiroshima, Nagasaki, Three Mile Island, Chernobyl, and
Fukushima are elicited. The iconic mushroom clouds and the
thought of a nuclear apocalypse during the Cold War have
dominated fears for a significant part of the last century.
It is no wonder people cringe at the thought of nuclear
power. Especially with nuclear disasters like Chernobyl and
Fukushima, most people are worried that anything nuclear will
lead to an uninhabitable wasteland. Howevert, there is no reason
to immediately dismiss nuclear energy. Besides the fact that
we are increasingly reliant on nuclear energy, it provides over
10% of the world’s energy and data from both Fukushima and
Chernobyl show that the land is recoverable (“World Statistics”,
2015). Drawing upon both of these infamous nuclear disasters
we will examine how nuclear waste affected the environment.
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shut down. However, the earthquake triggered a tsunami that
prevented the emergency procedures from being activated,
allowing nuclear waste to slowly leak into the environment.
The danger was so great that Japan immediately ordered an
evacuation of all people within 20 km to 30 km (~12.5-18.6
miles). The Fukushima Daiichi disaster still impacts Japan and
cleanup remains underway to this day. This was the second
largest nuclear disaster since Chernobyl. Chernobyl happened
on April 26, 1986, when a reactor exploded and sent a huge
plume of radioactive material into the atmosphere and caused
31 deaths and long term effects that are still being researched
today (Danzer, 2014). The public worry increased so much in
both cases that people still refuse to eat food such as fruits
and berries deemed safe. Moreover, Chernobyl still remains
an isolated ghost town due to mass scale evacuation right after
the incident and the lack of effort
dont to repair it.These two events
are the only ones to be rated 7, the
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nuclear incidents. Both of these

events, while disastrous, allow
us to study the effects of nuclear
waste on biological systems, while
spurring research into disposing of
i : nuclear waste.
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Figure 1. A Schematic of the process to clean-up the topsoil around Fukushima. and for a temporary ban on food

It has been almost four years since Fukushima and
almost thirty years since Chernobyl, but both still remain in
the public conscience. Nuclear Energy is created by a steam
turbine, where the heat given off by a nuclear reaction, boils the
water surrounding it, which drives the blades of the turbine. A
process that does not release a significant amount of carbon
dioxide into the atmosphere. However, the Fukushima
nuclear meltdown happened on March 11, 2011 when an
9.0 magnitude earthquake caused the nuclear power plant to

exports from the contaminated
region. People who experience high levels of atomic radiation
will develop Acute Radiation Sickness, which harms the skin
and bone marrow possibly beyond repair, or develop cancer
in the long term. In Fukushima, to dispose of the radiation,
the clean up crew used high power water pressure to wash
off the soil or any other type of debris (Hardie, 2013). They
also removed most of the topsoil, which was most likely to
be affected by radiation, through ploughing and used heating
to reduce the amount of radioisotopes. The topsoil, as well
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as any organic matter, was
taken to a plant, where it
is dried and will remain,
until  the radioisotopes,
specifically Cesium,
decompose (Hardie, 2013).
Similar
used in Chernobyl. It is
worth mentioning that this

procedures  were

cleanup effort is extremely
expensive, costing on the
order of billions of dollars.
The Fukushima cleanup is
still going on today and even
behind schedule.

Generally, when a nuclear meltdown occurs, it is
not just the heat that is released from the blast. The greatest
danger from a nuclear disaster as previously mentioned are
radioisotopes, most common strontium-90 and cesium-137
(Merz, 2015). Cesium can mimic the properties of potassium,
while Strontium can mimic the properties of Calcium, which
can be taken up by physiological processes and as they further
decay, harm the body beyond repair. (“Fission Fragments”,
2015) Itis not uranium thatis dangerous as commonly assumed
because it is actually a relatively stable radioisotope, but it is
what uranium splits into when undergoing nuclear fission.
Iodine -131 is another byproduct of nuclear fission, but that
is less of a concern when studying the environment because

“The Fukushima cleanup 1s still

going on today and even behind

schedule”

the half life of lodine-131 is only 8 days and will become
relatively harmless Xenon (Buesseler, 2011). In addition,
Strontium-90 and Cesium-137 are more of a concern because
they each have a half life of approximately 30 years and
therefore will be in the environment for potentially hundred
of years (“Strontium”, 2012).

In the short term, radiation does not affect humans
very much. If exposed to radiation it may trigger nausea
and other flu-like symptoms. One of the biggest problems
is the fact that animal products become contaminated with
radiocesium and vegetables become contaminated with
radiostrontium (Merz, 2015). For instance, in Chernobyl
many children experienced greater radiation because of the
milk they drank, which contained an excess amounts of
Strontium-90 (Hatch, 2005). People were not aware at the time

Figure 2. A picture of Fukushima after the disaster.

of the dangers of drinking
contaminated milk. This
also poses a problem for the
government because people
still have to eat. Interestingly
enough, foods only showed
dangerous radioactive levels
in the first year, whereas
by the second year only
deer meat and mushrooms
showed significant levels
(Merz, 2015). It can be
assumed that most of the
radiation is absorbed into
the crops the first year, so the radioactivity decreases to
acceptable levels. Unlike land-locked Chernobyl, Fukushima
had a significant amount fallout went into the Ocean and
rivers which prevented the water from being immediately
drinkable.

In the long term, effects are still being discovered.
From Hiroshima, we know that excess cancer risk associated
with exposure is known to persist over 50 years (Steinhauser,
2014). In Chernobyl, there was an increase in thyroid cancer
in children in the years following the accident. While only 31
people died in the following days, the radiation exposure is
175-3000 times higher than the dose that the average person
will receive in a year (Danzer, 2014). In Chernobyl, the winds
carried the fallout across Europe, while in Fukushima, the
fallout mostly went into the ocean because of Japan’s mostly
mountainous topography (Steinhauser, 2014). In Fukushima
there is a ban on fishing because radiostrontium can remain in
the bones of fish and other marine life for a significant time.

Since nuclear power is new and it is hard for scientists
to study the effect of radiation over generations, some scientists
have decided to study the effect on animals. In Japan, they
have noted the wildlife near the the reactor. For instance, the
wild monkeys and the pale grass blue butterfly are currently
being studied. It has been concluded that the wild monkeys
suffer from a low blood count (Hiyama, 2015). Since the life
cycle for the pale-blue butterfly is only 2 years, it is easily to
study the generational changes between. The study concluded
that the worst defects on butterflies occurred during the fifth
generation, and then there were gradually less genetic defects
(Hiyama, 2015). Extrapolating this data, it will take us into
the 2100 for affected people’s progeny to no longer suffer the
worst of the nuclear meltdown.

One last thing to note is the sociological effect of
the meltdown. Upon hearing about the meltdown, people
rationally had an anti-nuclear sentiment. Both Germany
and Japan attempted to go nuclear free, but Japan eventually
had to reverse its decision due to its energy needs (Davies,
2011). The United States remained mostly indifferent as they
attributed Fukushima to environmental factors and since the
United States has its reactors in a mostly isolated area inland,
they did not think it was to change policy. The main lesson
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from Fukushima and Chernobyl is that
governments needs to work closely with
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months later, despite the fact that it had
been well below unsafe radiation limits after
only 30 days (Hamada, 2014).

In the end, we should follow the
words of Albert Einstein, who not only
contributed  significantly to theoretical
physics, but helped create the atomic
bomb, “A new type of thinking is essential

Area comparison
Approximate dimensions of
the evacuation zone.

if mankind is to survive and move toward Jew
higher levels.” Nuclear power is a way to
create cleaner energy to meet the demands wari |

of the ever industrializing world and while it
may be dangerous we need to push forward,
but not abandon caution and to learn from
the mistakes we have already made.
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