


Nuclear power is feared by many for the few events in which a nuclear meltdown occurred or one  
almost occurred. Nuclear power is more specifically, monitored nuclear fission. In 1789 uranium was 
discovered by Martin Klaproth and was named after Uranus. [2] Also in 1902, a scientist by the name 
of Ernest Rutherford showed that radioactivity was spontaneous and emitted alpha or beta particles.[2] 
It was not until 1939 until people began to harness the idea of nuclear fission. [2] Nuclear fission is a 
very lengthly process and dangerous if not monitored properly, this creates much fear within the public 
and this causes many of the benefits to be overlooked, but disposal of this waste is also important to 
ensure public safety. 
 

Nuclear Fission 
 In short nuclear fission takes radioactive atoms, such as uranium, and splits them into two 
different elements while releasing neutrons, this chain reaction in the end created thermal heat. When 
some atoms with heavy nuclei are hit with neutrons, they split into two “daughter” nuclei and release 
two to three neutrons. This process keeps the reaction going, once those 2-3 neutrons are released they 
shoot off at high speeds into other atoms with heavy nuclei..  Those neutrons, however, move too fast 
and must be slowed down before they can split more nuclei. To do this we use water and this allows for 
the neutrons to be slowed down. Those two “daughter” nuclei are shot off with a lot of kinetic energy 
which eventually is converted into thermal energy with their collision with other atoms near by. With 
this thermal energy created, we use the water in the system to cool those collisions and with the heat 
steam is formed; this steam rises up, spinning turbines, and in the end creating power with little 
emissions in the process. [4] 

               
            Figure 2: Depicts nuclear fission once the reaction is set off by a collision 
  between a neutron and an atom of Uranium 235 [3] 

Risks and Benefits 
 Granted with the benefits of this energy source, there are some risks as well. Although this 
energy source releases few emissions and has a very high efficiency rate (around 90%), there are some 
big risks that come along with the use of radioactive material to create energy. Firstly, radioactive 
material is dangerous to humans and can cause mutations in cells, this can include cancer. However, 
this is only a issue if radioactive material escapes from the power plant, this can occur from numerous 



things such as human error and or a mechanical failure. In recent history this has only occurred a few 
times and most do not fully meltdown. However, Chernobyl is the greatest nuclear disaster in history, 
killing numerous people and giving many more acute radiation poisoning. This meltdown occurred 
because of a flawed design for the plant, and workers that were not properly trained for their positions. 
This meltdown displaced an entire city, and it is believed that this is the cause of numerous cases of 
thyroid cancer in the surrounding areas. Even after the years since this event occurred, the radioactive 
material is still very dangerous and exceedingly hot, containment is still in progress [5]. There have 
also been a few partial meltdowns in recent history such as, Three Mile Island, and the Fukushima 
plant in Japan. This creates much concern with in the population and for very obvious reasons. 
However, if those nuclear plants are monitored correctly, and the workers trained correctly, the risk of a 
nuclear meltdown decreases drastically because those mechanical errors can be caught before they 
become a big issue. 
  

   
  Figure 3: Depicts the decrepit control room for reactor #4 in the Chernobyl 
   Nuclear Power Plant. Photo Credit: Gred Ludwig [5] 
 
 
 
 
 
 
 
 

Disposal 
 Safe disposal of this radioactive waste is also crucial in the process of collecting nuclear power. 
This waste is still radioactive and dangerous for humans and any living creature to be exposed to. 
Firstly, spent nuclear fuel was intended to be in storage within the power plants themselves in a pool of 
water while they cooled. They are stored here for 3-5 years until they are cool enough to be moved into 
a longer term storage area. The problem with this is security of this nuclear waste, and having so much 



nuclear material spread about different states in the US and other countries is not favorable. For long 
term storage we turn to more drastic measures. More so we have looked into space disposal, which just 
involves shooting the nuclear waste into space, but this is a very expensive option. Another option is 
partitioning and transmutation of the material, we have looked into many different areas for this type of 
disposal, but one stood out in particular. Yucca mountain, located in Nevada was determined to be a 
good area for disposal of this nuclear waste. Yucca Mountain is geologically sound and stable enough 
to allow tunnels to be dug within the mountain and barrels of nuclear waste from different power plants 
around the US to be trucked in [6]. 
 

Conclusion 
 Nuclear power is a good energy source for numerous reasons, it is very efficient and releases 
little emissions into the environment. In comparison to other energy sources such as coal, this releases 
much less pollutants into the environment.  Nuclear power comes from nuclear fission, this creates 
thermal heat which is cooled down by water, this water creates steam which turns turbines and creates 
power. Although this is a very good energy source, it comes with more detrimental risks that other 
energy sources such as coal do not have. The risk of nuclear meltdown is a great concern to the public. 
this fear has spawned from events such as Chernobyl and, in more recent history Fukushima. However, 
if the plants are monitored constantly and employees trained correctly, the risk of a nuclear meltdown 
decreases. Disposal of this radioactive waste is crucial in this process, as well. In recent years we have 
looked into options such as space disposal, but currently we are looking more so into Yucca mountain. 
This resource could, in the future, generate much needed power, while releasing little pollutants into 
the environment. Risk comes from all energy resources. But with properly monitored nuclear power 
plants, the benefits from this much outweigh the risks. 
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