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If I start by saying that Radiation is not dangerous, I would be lying. At the slightest mention of this
word, most people get disturbing images of nuclear bombs, mushroom clouds and nuclear power plants
in front of their eyes. While this is not entirely wrong, there is still a lot more to it. 

That being said, I strongly believe it is now high-time that every sane mind on the planet Earth knows
what exactly is radiation and how it affects each and every one of us. The omniscient Google puts it as
“radiation is the emission or transmission of energy in the form of  waves or particles through space.”
And if you dig a little deeper, you will find a list of all the different kinds of radiation. If you have not
already, a quick tour of the Wiki page will tell you that in addition to the well known alpha (α), beta (β)
and  gamma  (γ) rays;  radio  waves,  microwaves,  X-rays,  visible  light  are  all  forms  of  radiation.
However, we never worry about any exposure that we receive by say sitting under a light bulb for 12
hours or listening to radio all night long or heating our food in a microwave. The reason is because
there is  a subcategory that  any kind of radiation can be divided into – ionizing and non-ionizing.
Radiation like α- β- γ- rays and X-rays that can possibly do harm to living tissues by ionizing atoms or
knocking off electrons from atoms are ionizing. Whereas, radio waves, microwaves and visible light
that are on the lower frequency end of the Electromagnetic spectrum, cannot ionize atoms and are
unable to cause any potential damage to the living tissues are non-ionizing radiation.

 
The first nuclear explosion was the Trinity nuclear test conducted as a part of the Manhattan Project by
the US back in  1945 and the first  nuclear  power plant  to  be connected to the power grid was in
Obninsk, Russia in the year 1954. So can it be safely said that the Radiation exposure problem started
only after these events? Well, the answer is a clear No!

Radiation has been a part of human life since the beginning of time. Radiation as emitted by nuclear
explosions and reactors or more commonly referred to as that emitted by man-made sources is always
a big agenda for everyone. However, it is not very well known that in addition to the man-made sources
of radiation,  there is also an appreciable (or maybe at  times even a greater)  contribution from the
natural sources of radiation. 



The dose as received from the natural sources of radiation are often termed as background radiation and
there are three major sources that contribute to it:
1) Cosmic Radiation

Cosmic rays are immensely high-energy radiation, mainly originating outside the Solar System. They
may produce showers of particles that penetrate and impact the Earth’s atmosphere and sometimes even
reach the surface. Cosmic rays are composed primarily of protons and alpha particles (99%), with a
small amount of heavier nuclei ( 1%). When cosmic rays enter the Earth’s atmosphere they collide∼
with atoms and molecules, mainly oxygen and nitrogen. This interaction produces a cascade of lighter
particles that rains down on everything on the surface of the Earth.

The exposure received by Cosmic radiation differs for different regions depending upon their elevation.
The average  dose as  received from from cosmic radiation  is  0.04 rem per  year  (rem is  a  unit  of
radiation dose applied to humans). 

2) Terrestrial Radiation

The Earth that we live on is in itself a source of radiation. Radioactive materials like Uranium, Thorium
and their decay products occur naturally in rocks, soil, water and vegetation. The most harmful of all
these decay products is Radon. Radon is a gas and can be inhaled. On reaching our lungs, Radon
further decays to solid daughter products that can get stuck in the respiratory system causing harm. 

The exposure received by Terrestrial radiation also differs for different parts of the world depending
upon the uranium/thorium content of the soil of that area. The average dose from terrestrial radiation is
0.2 rem per year. 



 
3) Internal Radiation

Just sitting next to your friend would expose you to radioactivity arising from the internal radiation
being emitted from your as well as your friend’s body. All living beings on Earth have Potassium-40,
Carbon-14 and Lead-210 in them from the time of their birth. These may arise due to the consumption
of food, drinking water or simply inhaling air  containing radioactive elements.  These elements are
absorbed by the tissues and bones in our bodies and keep getting replenished over time by simple
processes like ingestion and inhalation.

The exposure received by an average man in the United States by Internal radiation is an effective dose
of about 0.03 rem each year.

Transitioning  into  the  man-made  sources  of  radiation,  the  following  can  be  considered  as  mostly
contributing to the exposure that the general public might receive:
1) Medical Procedures

The most radiation exposure as received by the general public from man-made sources, at present is by
medical procedures such as X-rays, radiation therapy to cure cancer and medical imaging wherein a
radioactive material is injected in the body to check for various diseases. Any patient undergoing such a
procedure  will  receive  a  radiation  dose.  The  radiation  doses  delivered  to  a  patient  in  such  an
investigation is generally accepted to present a very small risk of inducing cancer. For example, the
effective doses can range from 0.006 rem to 3.7 rem for a non-specific tumor imaging procedure. A
typical chest X-ray can expose you to about 0.002 rem of radiation dose while a chest CT-scan can
result in up to a dose of 0.2 rem. 



2) Consumer Products

Seems weird, but if you had a banana this morning, you got yourself exposed to radioactivity. A typical
banana contains about half a gram of potassium. That amounts to a radiation dose of roughly 0.01
mrem (millirem; rem as defined previously is a unit of radiation dose and milli is a prefix for 0.001).
The radioactivity from a truck full of bananas is capable of causing false alarms when passing through
a radiation detection device setup to check on the smuggling of radioactive elements. Various consumer
products that we use in our everyday life, expose us to radiation of different kinds. For example, a
smoke detector installed in your house exposes you to about 0.008 mrem of radiation dose per unit.
Living in a concrete building will add about 7 mrem per year to your cumulative dose. If you were born
before 1972 and ever used the orange-red colored fiestaware, it must be brought to your notice that
back in the day, that special orange-red color was derived from Uranium oxide. Researchers estimate
that one such plate would have contained approximately about 4.5 grams of uranium. That being said,
if you ate off that dinnerware daily, you would have almost 0.21 grams of uranium ingested per year.
But not to worry, fiestaware manufactured after 1972 is not radioactive. But there are plenty of other
things that still expose you to a lot of radiation. Tobacco, for instance, due to its property of absorbing
radioactive Radon from the atmosphere, will add up to about 1.3 rem per year to your total absorbed
dose. 

3) Nuclear Fuel Cycle

Surprisingly enough, the source that everyone is most scared of is in fact the least contributing factor
of all the sources of radiation seen so far.  The entire procedure involved in a Nuclear fuel cycle, right
from the mining of Uranium to power production exposes the general public to a much lesser radiation



dose. To be specific, the average dose equivalent to the US population from the fuel cycle is only about
0.05 mrem per  year  which  is  much less  than  the  dose  received by any of  the  natural  sources  of
radiation. It is also much less than any consumer products that we have just seen and of course much
much less than what typical X-rays or CT-scans expose you to. 

Now that we know what are the different ways we can get exposed to radiation, the next question that
comes up is exactly how much is it that our bodies can accumulate over a prolonged period of time.
The Nuclear Regulatory Commission (NRC), on their website, provide exactly what we are looking for.
The NRC is an independent agency of the US Government that looks after and protects the public
health and safety related to Nuclear energy. There is a wonderful application on the U.S.NRC website,
also called the Personal Annual Radiation Dose Calculator.  It allows you to convert your fear factor
into an actual number by answering a few simple questions. This number is the total annual radiation
dose that you have received depending on where you live, your lifestyle and adds that to the average
background radiation that you are ought to receive on Earth. The calculated number has units of mrem.
Coming across this application, I got too excited and immediately ended up calculating my annual
radiation dose. Here is a screenshot of my result:

So my personal dose came out to be 325.01 mrem which is less than the annual average dose per
person from all natural and man-made sources of about 350 mrem (as mentioned on the U.S.NRC
website). Of course, if you have undergone a medical procedure lately, you dose will come out to be a
greater number. But the point here is that you don’t have to be living near a nuclear power plant or you
don’t have to be working as a Uranium miner  to receive a radiation dose. This calculator, more than
anything, makes clear that everyone living on this planet receives a radiation dose, albeit the number
might vary depending on your lifestyle and other natural factors.

Another very interesting thought that I came across on the same web page goes something like this;

“The reduction in life expectancy from a dose of 1 mrem is about 1.2 minutes. This is equivalent to the
reduction in life expectancy from crossing the street three times, taking three puffs on a cigarette, or
consuming 10 extra calories (for a person who is overweight).”



 
I am sure everyone reading this is as excited as I was when I first came across this application so here
is the link to the web page: 

Calculate your personal annual radiation dose: 

https://www.nrc.gov/about-nrc/radiation/around-us/calculator.html

The idea is not to get scared of radiation but to gain a better understanding of what it is and how it
affects our day-to-day lives. So bananas are radioactive. Does it mean you need to stop eating them?
No! It provides a vital need for your body – potassium. Same goes for taking long trans-continental
flights that expose us to radiation from cosmic rays. If you need to go to Japan, you have to take a
flight. The subtle point here is that the human body has been subjected to radiation (from background
and other sources) ever since it came into existence. Depending on where we live and our lifestyle, the
amount of radiation that we receive might vary. But, the important part is that our body knows how to
handle it. It has been handling radiation and keeping us safe for all this time. To receive a fatal or a
potentially dangerous dose (greater than about 1000 rem) of radiation, you need to receive a lot of it;
certainly a lot more than what you receive from the background or from the Nuclear industry at present.

Fear always comes as a by-product of ignorance. Now is the time to shed that ignorance about radiation
and its ill-effects and accept Nuclear power for all the benefits it can offer.       

https://www.nrc.gov/about-nrc/radiation/around-us/calculator.html

