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Chernobyl nuclear power plant has happened in 1986. It leakighest 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 consequencesvegity 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 firsthakfife2 ¥ G KS YIF Ay &/ KSNIFamicré NI RA 2y
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 pe§thernobyl peod.

The informational and journalistic essay is written in an extremely simple style
that is understandable to users whose professional activity is not related to
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34 YearsAfter Chernolyl.
Radiation,Are You Still Here?

You can read on the Internet that the hdéife of the cesiuml37 the
Chernobyl NPRReleasedhas alreadyended and the danger has passed
However, it seems to be more prudent to try to understand whether
the riskcontinuestodayt and if so, to learn how to avoid it.
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Chernobyl NPP, 1986




Let's briefly recall the history

The accident at the Chernobyl nuclear power plant on April 26, 19&®& igood reason
considered one of the largest manade disasters. Two explosionadathe ensuing fire
resulted in the release of at least 200 different types of radionuclides into the atmosphere
Pollution was on a planetary scale. Cesitl37 alone contaminated more than twenty

Europearcountries

Radioisotope Composition of the Chernobyl NPP Release

Nuclide Half life Half life x 10
hours days years
Neptunium-239 58 24 days
Molybdenum-99 67 28 days
Tellurium-132 78 32 days
Xenon-133 126 53 days
lodine-131 8 80 days
Barium-140 12.8 128 days
Cerium-141 325 325 days
Ruthenium-103 39.6 396 days
Strontium-89 50.5 505 days
Zirconium-95 64 1.8 years
Curium-242 163 4.5 years
Cerium-144 284 7.8 years
Ruthenium-106 1 10 years
Caesium-134 2.1 21 years
Krypton-85 10.7 107 years
Plutonium-241 14.4 144 years
Strontium-90 29.1 291 years
Caesium-137 30 300 years
Plutonium-238 87.7 877 years
Plutonium-240 6537 65370 years
Plutonium-239 24390 243900 years

Fig. It radioisotope composition ahe Chernobyl NPP release
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strontium-90 and americiur4l is still one of the most dangerous radionuclides for
humans.

About 35% of alleleasedcesium137 wadell in Belars. As a result, 3,678 settlementgre
detected in contaminated territories; 479 of them ceased to exist. About 200 thousand

people left theeffectedterritories or were resettled.

Gomel, Brest and Mogilev regions of Belarus suffered the most.
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PAOUOAKTUBHOE 3AIrPA3HEHUE TEPPUTOPUU PECIMYBJIUKU BENAPYCb
LE3UEM-137 NOCNE YEPHOBbLIIbCKOU KATACTPO®bI
1986 T.

YcnosHble oGosHaueHus

ueauem-137
(rnoBansHoe + vepHobuinbekoe)

wew? 12 4 10 20 40100 185 555 1480 Kighm®

Kol 007 US4 07 02 054 108 27 8 16 40 Cikm’

@ 4AaC

Fig. 2t map of the Republic of Belarus territory radioactive contamination with caedi@imh after the
Chernobyl disaster

How does cesiurl37 enter our body?

Cesiuml137 (radiecesium) is one of cesium radioactive isotopes, that is, a type of cesium
characterized by uclear instability and tending to decay, while emitting dangerous beta and
gamma radiation.
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Fig. 3t formula for the cesiurl37 radioactive decay



All cesiuml37 on Earth appeared as a result of human activity. Ce&Bimthat was
released ly the Chernoblynuclear 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 cesiti3¥ to enter the human body. Wild animals,
whose meat we eat, or cows, whose lkniwe drink, may turn out to be intermediaries
between contaminated plants and humans.

Why is that bad?

Cesiuml37, entering the human body, replaces potassium, which is necessary for the
cardiovascular system, and accumulates in the soft tissues (maitthg imuscles and liver).
Meanwhile, radioactive decay continues, resulting in internal exposure of the body.
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Fig. 4t places of cesiuri37 accumulation in the human body

The most common effects of cesith37 on human health are heart diseases (vegetativ
vascular dystonia, tachycardia, arrhythmia, which are known as harbingers of heart attac
and stroke), as well as liver and digestive system diseases.

Also worth mentioning is a general decrease in immunity.



All of the above is compounded by the fact thiae cesium137's biological halife is about

70 days Wiological haHife is the time it takes from its maximum concentration to half
maximum concentration in human body). Thus, with regular consumption of contaminatec
products, cesium radionuclide admost constantly present in the human body.

The halflife of cesium137 has passed. Is everything all right now?

Probably many of us breathed a sigh of relief when we heard in 2016 that thé&féadf
cesium had already ended (it's a bit over 30 yedsit what does this really mean?

In simple terms, the amount of cesiuh37 fromChernobyl has decreased by halfes this
mean that radionuclide contamination has reached a safe level? Looking ahead, we can s
that the data accumulated by the Belrad liiste 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 withoat car® Unfortunate = (G KS I yA86SNI A&
fact is that the radioactive decay is exponential, not linear, that is, in each subsequent thirt
years only half of the cesium amount remaining after the previous tyegr period will
decay.

The graph shows it best (fif):
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Fig. 5t graph of the change in theumber of undecayed radionuclide atoms in accordance with the law
of radioactive decay



Here, the horizontal axis shows time periods equal to thirty years, and the vertical axis
the number ofcesium137 nucletthat 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 1f
halflives, that is, by 2286.

What levels ae safe?

Speaking about the foodstuffs contamination witkesium radionuclides, we rely on the
MAC as a criteriom the Maximum Acceptable Concentration due to the republic guide
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standard (rus, 6 m ¢ x  T_o"cexmm t x @ o e]Ydeveloped by the Institute of

Soil Science and Agohemistry, BelNIl Animal Husbandry and Research Institute of
Radiology of the Ministry of Emergencies (the latest edition was released in 1999).

Different foods hag 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.

# Product name gq/kg.
q/l
1. Drinking water 10
2. Milk and dairy products 100
3. Condensed and concentrated milk 200
4. Cottage cheese and curd products 50
S. Rennet and processed cheeses 50
6. Cow butter 100
7. Meat and meat products, including:
7.1 |beef, lamb and puffed ones 500
7.2 |pork, poultry and products thereof 180
8. Potatoes 80
9. Bread and Bakery 40
10. |Flour, Grains, Sugar 60
11. |Vegetable fats 40
12. |Animal fats and margarine 100
13. |Vegetables and root vegetables 100
14. [Fruits 40
15. |Garden berries 70
16. |Canned vegetables, fruits, and garden berries 74
17. |Wild berries and canned products thereof 185
18. |Fresh mushrooms 370
19. |Dried mushrooms 2500
20. Specialized baby foods ready to eat 37
21. |Other food 370

Fig. 61 extract from the Maximum Acceptable Concentration of caesil8® and strontiur®0 in
foodstuffs and drinking water (MA€9, rus._ {1 -99)



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

For example, the acceptable level of cesiilBY activity in cow's milk is 100 Bg/l
0. SOIjdzSNBt & LISNI f AUNB>S gKAOK SaaSyuaalfife
fAGNE 2F YA | 4id figuredL300 BRkgy & it ¥ Sdtiniaked that the average
rural family consumes milk more often than game.
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assume that a specific meat sample has an activitygfn . [k 1 3P ¢KAa al
limit the MAC, however, milk of similar activity would be considered unsafe to consume ant
over limiting the establisher norm several times.

Remembering the property of cesiut87 to accumulate in the body, we understatizat
the constant consumption of such meat can lead to a noticeable increase in interna
radiation exposure.

Fig. 7t wild boar meat

Often, children of huntersvho have theirmeasurements takeron a human radiation
spectrometer (WBC) show results thateasignificantly higher than safe levels, atids
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parents claim that they did not consume contaminated products,iblater turns out that
they drank milk regularly. Heever, there are fewer and fewer of them, because young
people leave villages for cities, while the elderly have no means and strenkglep a cow.

2 KIG Aad GKS arddd dazy Ay GKS GRANI @

The Belrad Institute has a radiation monitoring laboratory whose main functiton is
measure foodsampledor cesium137content The LRC consiststbk basic laboratory
LISNF2NXYAY 3 YSI AdzNBYSy i a theyhobileHaSoratogbaséedion dzii S
minivanand measuringoodstuffsduring regular visits of laboratorgpecialiststo
contaminated areas

In addition, the LR@as deployed a small bueryinformative network of the secalled
G/ SYGSNABR F2NJ t NI Ol A Plh 2020wl1 Rukh: cante gperatalf id theNS
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 ¢avorable radiation conditions.

In total, more than 352thousandfood samples were measurday the CPRCand the basic
and mobile laboratoriesver the years of the Institute's work



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

The radiometrists of the centers send the institute monthly reports on the measurement
results of about three dozen foodstuffs samples received from dleal$ for the content of
cesiuml37 in them. As a result, it becomes possible to trace the dynamics of any produc
over the entire measuremergeriod. The most problematic ones were chosen as indicative
products. These are mushrooms, wild berries, gametrard milk.

Such dynamics is graphically illustrated (the following is a fragment of a diagram with th:
milk samples measurements results in Polesye village, Chechersky district, Gomel regi
from 2010 to 2013, fig. 9).
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