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ǊŜǎŜŀǊŎƘŜǊ ŀǘ ǘƘŜ {{¢L άbǳŎƭŜŀǊ ŀƴŘ wŀŘƛŀǘƛƻƴ {ŀŦŜǘȅ 

/ŜƴǘŜǊέΥ 

ά¢ƘŜ ƭŀǊƎŜǎǘ ƴǳŎƭŜŀǊ ŘƛǎŀǎǘŜǊ ƻŎŎǳǊǊŜŘ ƛƴ ǘƘŜ ƭŀǎǘ ŎŜƴǘǳǊȅΦ ¢ƘŜ ŀŎŎƛŘŜƴǘ ŀǘ ǘƘŜ 

Chernobyl nuclear power plant has happened in 1986. It has the highest level on 

the international nuclear events scale (the 7th level). 

The consequences of the accident effected many countries in Europe to varying 

degrees. Ukraine, Belarus and Russia suffered the most. Moreover, the relative 

accident consequences severity for the Republic of Belarus turned out to be 

significantly higher than for neighboring countries. This is why overcoming the 

consequences of Chernobyl has become a task of national importance for the 

Republic of Belarus. 

Although the first half-life ƻŦ ǘƘŜ Ƴŀƛƴ ά/ƘŜǊƴƻōȅƭέ ǊŀŘƛƻƴǳŎƭƛŘŜǎ ό/ǎ-137 and Sr-

90) has already ended, public education on the current radiation situation in the 

contaminated territories remains relevant due to the current situation with 

radiation exposure in the post-Chernobyl period. 

The informational and journalistic essay is written in an extremely simple style 

that is understandable to users whose professional activity is not related to 

ƴǳŎƭŜŀǊ ŀƴŘ ǊŀŘƛŀǘƛƻƴ ǎŀŦŜǘȅΣ ŀǎ ǿŜƭƭ ŀǎ ŦƻǊ ŎƘƛƭŘǊŜƴ ŀƴŘ ǎŜƴƛƻǊǎΦέ 
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34 Years After Chernobyl. 

Radiation, Are You Still Here? 

You can read on the Internet that the half-life of the cesium-137 the 

Chernobyl NPP released has already ended and the danger has passed. 

However, it seems to be more prudent to try to understand whether 

the risk continues today τ and if so, to learn how to avoid it. 
 

 
Chernobyl NPP, 1986 
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Let's briefly recall the history 

The accident at the Chernobyl nuclear power plant on April 26, 1986 is for good reason 

considered one of the largest man-made disasters. Two explosions and the ensuing fire 

resulted in the release of at least 200 different types of radionuclides into the atmosphere. 

Pollution was on a planetary scale. Cesium-137 alone contaminated more than twenty 

European countries. 

 

Fig. 1 τ radioisotope composition of the Chernobyl NPP release 

¢ƻŘŀȅ ǿŜΩƭƭ ǎǘŀǊǘ ŦǊƻƳ ǘŀƭƪƛƴƎ ŀōƻǳǘ ŎŜǎƛǳƳ-137. This nuclide of cesium along with 

strontium-90 and americium-241 is still one of the most dangerous radionuclides for 

humans. 

About 35% of all released cesium-137 was fell in Belarus. As a result, 3,678 settlements 

were detected in contaminated territories; 479 of them ceased to exist. About 200 

thousand people left the effected territories or were resettled. 
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Gomel, Brest and Mogilev regions of Belarus suffered the most. 

Fig. 2 τ map of the Republic of Belarus territory radioactive contamination with caesium-137 after the 
Chernobyl disaster 

How does cesium-137 enter our body? 

Cesium-137 (radio-cesium) is one of cesium radioactive isotopes, that is, a type of cesium 

characterized by nuclear instability and tending to decay, while emitting dangerous beta and 

gamma radiation. 

 
Fig. 3 τ formula for the cesium-137 radioactive decay 
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All cesium-137 on Earth appeared as a result of human activity. Cesium-137 that was 

released by the Chernobyl nuclear power plant, now lies in the soil at a depth sufficient for 

its absorption by plants and mushrooms (including the ones we eat). 

There are more complex ways for cesium-137 to enter the human body. Wild animals, 

whose meat we eat, or cows, whose milk we drink, may turn out to be intermediaries 

between contaminated plants and humans. 

Why is that bad? 

Cesium-137, entering the human body, replaces potassium, which is necessary for the 

cardiovascular system, and accumulates in the soft tissues (mainly in the muscles and liver). 

Meanwhile, radioactive decay continues, resulting in internal exposure of the body. 

 
Fig. 4 τ places of cesium-137 accumulation in the human body 

The most common effects of cesium-137 on human health are heart diseases (vegetative-

vascular dystonia, tachycardia, arrhythmia, which are known as harbingers of heart attack 

and stroke), as well as liver and digestive system diseases. 

Also worth mentioning is a general decrease in immunity. 
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All of the above is compounded by the fact that the cesium-137's biological half-life is about 

70 days (biological half-life is the time it takes from its maximum concentration to half 

maximum concentration in human body). Thus, with regular consumption of contaminated 

products, cesium radionuclide is almost constantly present in the human body. 

The half-life of cesium-137 has passed. Is everything all right now? 

Probably many of us breathed a sigh of relief when we heard in 2016 that the half-life of 

cesium had already ended (it's a bit over 30 years). But what does this really mean? 

In simple terms, the amount of cesium-137 from Chernobyl has decreased by half Does this 

mean that radionuclide contamination has reached a safe level? Looking ahead, we can say 

that the data accumulated by the Belrad Institute directly indicates that it is still dangerous 

to consume foodstuffs collected in contaminated areas. 

Then will it be enough to wait another thirty years to finally populate empty areas and walk 

through the Polesie Forests without a care? UnfortunatelȅΣ ǘƘŜ ŀƴǎǿŜǊ ƛǎ άƴƻέ ŀƎŀƛƴΦ ¢ƘŜ 

fact is that the radioactive decay is exponential, not linear, that is, in each subsequent thirty 

years only half of the cesium amount remaining after the previous thirty-year period will 

decay. 

The graph shows it best (fig. 5): 

Fig. 5 τ graph of the change in the number of un-decayed radionuclide atoms in accordance with the law 
of radioactive decay 
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Here, the horizontal axis shows time periods equal to thirty years, and the vertical axis τ 

the number of cesium-137 nuclei that have not yet decayed. These nuclei continue to emit 

dangerous radiation and are ready to enter our body with food. 

Therefore, a truly safe level of cesium contamination will only be reached after at least 10 

half-lives, that is, by 2286. 

What levels are safe? 

Speaking about the foodstuffs contamination with cesium radionuclides, we rely on the 

MAC as a criterion τ the Maximum Acceptable Concentration due to the republic guide 

standard (rus. ˾ ͔͙͙͔ͫͨͯ͋͊ͤͫ͟͟͡ ͙͒ͦͨͯͫͭͣ·͔ ͍͙ͯͪͦͤ, ˾˨̂) developed by the Institute of 

Soil Science and Agro-chemistry, BelNII Animal Husbandry and Research Institute of 

Radiology of the Ministry of Emergencies (the latest edition was released in 1999). 

Different foods have different acceptable levels, since the calculations took into account the 

average diet of Belorussian residents and the proportion of each type of food in it. 

 
Fig. 6 τ extract from the Maximum Acceptable Concentration of caesium-137 and strontium-90 in 
foodstuffs and drinking water (MAC-99, rus. ˾ ˨̂-99) 
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There are some nuances, right? 

It is important to understand that the actual diet of an individual person or family can 

seriously deviate from the average one, and in many cases, the use of products not even 

over limiting the MAC can lead to a significant accumulation of radionuclides in the body. 

For example, the acceptable level of cesium-137 activity in cow's milk is 100 Bq/l 

ό.ŜŎǉǳŜǊŜƭǎ ǇŜǊ ƭƛǘǊŜΣ ǿƘƛŎƘ ŜǎǎŜƴǘƛŀƭƭȅ ƳŜŀƴǎ άмлл ǊŀŘƛƻŀŎǘƛǾŜ ŘŜŎŀȅǎ ǇŜǊ ǎŜŎƻƴŘ ƛƴ ƻƴŜ 

ƭƛǘǊŜ ƻŦ ƳƛƭƪέύΦ CƻǊ ƎŀƳŜ ƳŜŀǘΣ ǘhis figure is 500 Bq/kg, as it is estimated that the average 

rural family consumes milk more often than game. 

.ǳǘ ƭŜǘϥǎ ŀǎǎǳƳŜ ǘƘŀǘ ƛƴ ǘƘŜ ƘǳƴǘŜǊϥǎ ŦŀƳƛƭȅΣ ƳŜŀǘ ƛǎ ŎƻƴǎǳƳŜŘ ŀǎ ƻŦǘŜƴ ŀǎ ƳƛƭƪΦ !ƭǎƻ ƭŜǘΩǎ 

assume that a specific meat sample has an activity of пул .ǉκƪƎΦ ¢Ƙƛǎ ǎŀƳǇƭŜ ŘƻŜǎƴΩǘ ƻǾŜǊ 

limit the MAC, however, milk of similar activity would be considered unsafe to consume and 

over limiting the establisher norm several times. 

Remembering the property of cesium-137 to accumulate in the body, we understand that 

the constant consumption of such meat can lead to a noticeable increase in internal 

radiation exposure. 

 
Fig. 7 τ wild boar meat 

Often, children of hunters who have their measurements taken on a human radiation 

spectrometer (WBC) show results that are significantly higher than safe levels, and this 

ǊŜǇŜŀǘǎ ȅŜŀǊ ŀŦǘŜǊ ȅŜŀǊΦ ¢ƘŜǊŜΩǎ ŀƴƻǘƘŜǊ ŎŀǘŜƎƻǊȅ ƻŦ ƳŜŀǎǳǊŜŘ ǇŜƻǇƭŜΥ ŎƘƛƭŘǊŜƴ whose 
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parents claim that they did not consume contaminated products, but it later turns out that 

they drank milk regularly. However, there are fewer and fewer of them, because young 

people leave villages for cities, while the elderly have no means and strength to keep a cow. 

²Ƙŀǘ ƛǎ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛƴ ǘƘŜ άŘƛǊǘȅέ ǘŜǊǊƛǘƻǊƛŜǎ ǘƻŘŀȅΚ 

The Belrad Institute has a laboratory of radiation monitoring (the LRM) whose main 

function is to measure food samples for cesium-137 content. The LRM consists of the basic 

laboratory ǇŜǊŦƻǊƳƛƴƎ ƳŜŀǎǳǊŜƳŜƴǘǎ ƛƴ ǘƘŜ LƴǎǘƛǘǳǘŜΩǎ ǇǊŜƳƛǎŜǎ ŀƴŘ the mobile laboratory 

based on a minivan and measuring foodstuffs during regular visits of laboratory specialists 

to contaminated areas. 

In addition, the LRM has deployed a small but very informative network of the so-called 

ά/ŜƴǘŜǊǎ ŦƻǊ tǊŀŎǘƛŎŀƭ wŀŘƛŀǘƛƻƴ /ǳƭǘǳǊŜέ ό/tw/). In 2020, 11 such centers operate: 7 in the 

Gomel region, 2 in the Brest region, 1 in the Mogilev region and one more in Minsk. All of 

them are located in settlements with unfavorable radiation conditions. 

In total, more than 352 thousand food samples were measured by the CPRCs and the basic 
and mobile laboratories over the years of the Institute's work. 
 

 
Fig. 8 τ location of the CPRCs on the Republic of Belarus territory 


