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PETPOCITEKTUBHAS OLIEHKA 1 MOAEANPOBAHUE
PAAMOAKTHBHOTI'O 3ATPA3HEHUSA TEPPUTOPUN PECIIYBANKN
BEAAPYCDH B PE3YABTATE KATACTPO®bI HA YEPHOBBIABCKOU ADC

M. I TEPMEHYYK", B. B. )KYPABKOB"

DMedicoynapoonwiii 2ocyoapemeennbpiii sxkonouveckui uncmumym um. A. J{. Caxaposa,
benopycckuii 2ocyoapcmeennviil yHugeepcumem,
yi. JJoneobpoockas, 23/1, 220070, o. Munck, Benapycs

B uccnenoBanny npencTaBiIeHbl KOHIENTYaIbHbIC OAXOABI IO PETPOCIEKTUBHOI OLIGHKE U MOJEIUPOBAHUHU PaIHOaK-
THUBHOTO 3arpsi3HeHust reppuropun Pecriyoimku benapych B pesynbrare karactpodsl Ha UepHoObuibckoit ADC (HADC). Pa-
6oTa BBITIONHAIACH B paMKax BbinonHeHus 3ananus 3.01 «MccnenoBanue BIMSIHIS HOHH3UPYIONIECTO H3MYUCHHS B IIUPOKOM
JIMAIa30He 03 U MPU BapuabelbHOCTH XapaKTePUCTUK M3JIyYCHHs Ha Pa3HBbIX YPOBHSX OPraHH3alMH JKHBOTO OPTraHH3May
HUP «OneHuTh 1030BbIe HATPY3KU U 3P (EKTH HOHU3UPYIOLINX H3TyYEeHUH B COYCTAHUH CO CTPECCOM PA3IIMYHOMN MPHPOIBI
Ha OMOTY B 30HE XPOHWYECKOTO pamuannoHHoro Bo3neiicteis», [ TIHU «IIpupomabie pecypchl 1 OKpy Karomasi Cpeaay Mmoj-
nporpammbl «Paanarus u ononorudeckue cucteMbd Ha 2021-2025 romsr.

B pesynbsrare BhIMOMHEHUs pabOThI ObLT OMPEACIICH PAIMOHYKIIMAHBINA cOCTaB (I OICHKU MOCICACTBUM MOCTYIICHUS
PAJMOHYKIINIOB B OKPY)KAFOUIYIO CPEmy [UIsl OHOTHI) M YPOBHH PaIMOAKTHBHOTO 3arpsi3HCHHs KOMIIOHCHTOB 9KOCHCTEMBI
B 30He HaOmonenus [omenbckoii, Burebckoii n I'ponHenckoit odnacreii Pecriyonuku benapycs. Panuanmonnas oocranoBka
paccMaTpuBaach Ha Pa3HBIX BPEMEHHBIX JTallax: B pe3ylbTaTe UCIIBITAHUS SIIEPHOTO OPYXKHS U TIOCIIe aBapUITHOTO BEIOpOCa
Ha YADC [1; 2].

B Hacrosiiiee Bpemsi, o HaIIUM JITaHHBIM, B 30He HaOmoneHus ['omenbekoid, Butedckoit u I'pogreHckoi obnacreit Pecrry-
6muku Benapych paguanionHas 00cTaHoBKa 00ycioBieHa paguonykimugamu ’Cs u *°Sr. 3Ha4UTEILHO BO3pAcTaeT MUTPALIHs
%Sr B 1I0YBE U T10 [MILEBOI LEMNOYKE B PE3yJIbTaTe JACCTPYKIMU TOIUIMBHBIX YaCTHI[ M, KAK CIICACTBHE, *’Sr MOMagaer B I10-
YBEHHbIC PACTBOPBI, OCIIE YETO MUTPUPYET BIIyOb TOYBBI.

Kpome Toro, B Tomenbckoii 061, MPOMCXOAUT HakomieHue *'Am 3a cuer pacnana **'Pu. MakcuMalbHBIH YPOBEHD 3a-
rpsasuenns ' Am ycranosutes k 2060 . v npeBbicuT 24Py B 2,7 pasa, Npu 9TOM TEPPUTOPUU C YPOBHEM 3arpA3HEHMS
238+2397240py + 2 Am o 1000 Bx/M2, BO3MOXKHO, BBIMAYT 3a mpeaesbl 30-KuIoMeTPOBOH 30HbI.

[Tony4yeHHbIe pe3ynbTarhl 10 BBISIBICHHIO HAaH0O0JIee 3HAYMMbIX PAIMOHYKINIOB B 30He HaOmoneHust [ omenbckoii, Bureo-
ckoit u ['posHeHckoit obnacteit PecriyOniku Benapych u onpesensieMbie HMH YPOBHH PaJHOAKTUBHOTO 3arpsi3HCHHUST KOMIIO-
HEHTOB dKOCHCTeMbl benapycu OymyT MCIONB30BaHbI ISl OLICHKHU TTOCIICICTBHI MOCTYIUICHUS PAAHOHYKIIUIOB B OKPYXKaro-
IIYIO CPeMy I OMOTHI ¥ IPOTHO3UPOBAHUS PA3BHTHS PaMOIKOIOTHYECKOM CHTYAIMN Ha PACCMaTPUBACMBIX TEPPUTOPHSIX,
YTO BaXKHO IS MPAKTHYECKOTO HCIIOJIL30BAHUS B OPraHU3ALMAX, IPHHIMAIOIINX OpraHU3alMOHHbIC peleHus. Pesynbrars
Hay4YHBIX HCCIIEZOBaHUH BHEJPEHbI B YUeOHBII MPOIecC B paMKax JICKLMOHHBIX M IPAKTUYSCKUX 3aHATHH Ha (akyiIsTeTe
MOHHMTOPHHIA OKpY)Katolel cpesibl MexIyHapoIHOTO IroCyIapCTBEHHOTo Kosiornyeckoro nHetutyta um. A. /1. Caxaposa
benopycckoro rocyiapcTBeHHOTO YHUBEPCUTETA.

Kniouesvie cnosa: oxpyxaromast Cpeia; paJroakTHBHOE 3aTrpSI3HEHHUE; TOIUTMBHBIC YACTULIBI; MUTPALIUS PaHOHYKIH/IOB.
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The article presents conceptual approaches to retrospective assessment and predictive modeling of radioactive contami-
nation of the territory of the Republic of Belarus as a result of the Chernobyl accident. The work was carried out within the
framework of project 3.01 «Investigation of the effect of ionizing radiation in a wide range of doses and with the variability
of radiation characteristics at different levels of organization of a living organism», GPNI «Natural resources and the envi-
ronment» of the subprogram «Radiation and biological systems» for 2021-2025.

We determined the most significant radionuclide composition (for assessing the consequences of the release of radio-
nuclides into the environment for biota) and the levels of radioactive contamination of ecosystem components in the obser-
vation zone of the Gomel, Vitebsk and Grodno regions of the Republic of Belarus. The radiation situation was considered
at different time stages, namely as a result of atmospheric nuclear weapons testing and after an emergency release at the
Chernobyl nuclear power plant [1; 2]. At present time, according to our data, in the observation zone of the Gomel, Vitebsk
and Grodno regions of the Republic of Belarus, the radiation situation is caused by *’Cs and *’Sr radionuclides. The mi-
gration of *°Sr in the soil and through the food chain significantly increases as a result of the destruction of fuel particles
and, as a consequence, *Sr enters the soil solutions, after which it migrates deep into the soil. In addition, in the Gomel
region, ! Am accumulates due to the decay of *'Pu. The maximum contamination level of *! Am will be established by
2060 and will exceed 2 *2%Pu by a factor of 2.7, while territories with a contamination level of 238 *23+240py + 21 Am up
to 1000 Bq / m? may possibly go outside the 30-km zone. The results of scientific research were introduced into the edu-
cational process within the framework of lectures and practical classes at the Faculty of Environmental Monitoring of the
International Sakharov Environmental Institute of Belarusian State University.

Keywords: environment; radioactive contamination; fuel particles; migration of radionuclides.

Introduction

The radionuclide composition and the levels of radioactive contamination of ecosystem components of Belarus at
different time stages after radionuclide release into the environment mainly determine the priorities in applied radio
ecological and radio biological research, the tasks of radiation protection of the population [3]. The paper generalizes
the results of long term experimental observations of radionuclide composition dynamics, the levels of radioactive
contamination of air and soil as a result of nuclear weapons test and after the Chernobyl NPP emergency release.

Research materials and methods

The main levels of soil radioactive contamination as a result of global fallouts on the territory of the Republic
of Belarus were formed in the mid 70’s after conducting of intensive nuclear test in the atmosphere before the
ratification of the Moscow agreement on the Prohibition of Nuclear Weapons Test (1963—1964) when annual
fallout density of plutonium reached maximum figures: 10—15 Bk. In this period, »°***Pu concentration in air
reached several dozens of pBg/m?®. It led to an increased inhalation intake of transuranic elements into the body of
the citizens of Europe and the Republic of Belarus as well, 2?*2*Pu level in the body was about 7 Bq by the time
of the accident at the Chernobyl NPP [4-6].

The concentration of *’Cs increased from 4.0 uBg/m? to 130 uBg/m’ in the northwest of Belarus in May, 1981.
As it concerns 24Py, the rise was from 57 nBg/m® to 2300 nBg/m®. This strong increase in activity in May was
the result of stratospheric fallout from the last 26™ China’s land-based nuclear test held in October, 1980. Maximum
content of 2Py and *’Cs was observed in the middle of May at 3500 nBg/m?> and 220 pBg/m? correspondingly.

An increase in activity ratio of *’Cs to 2***?*°Pu from long term patterns can be noted. The average of this ratio
was 63 in 1980 compared to 150 in 1985. Such a difference can be explained that in a nuclear explosion cesium is
primarily bound to fine aerosols in the air with the diameter lower 0,1 pm what causes their high volatility. While
plutonium can exist in a different, less volatile form consisting of oxides after high temperature annealing [4].

At the beginning of April, 1986, the concentration of radionuclides in surface air according to our experimental
data was [6]: *’Cs — 0,36 uBq/m?, **?*Pu — 4,7 nBg/m?, »**Pu — 0,13 nBq/m?, *°Sr — 220 nBq/m?, surface soil
contamination: *’Cs — 1900 Bg/m?, 2*"?*°Pu — 55 Bg/m?, ***Pu — 1.5 Bg/m?, **Sr — 1200 Bq/m>. For global fallouts
in April, 1986, the ratio in activity of the most significant actinides according to our experimental data was:
2B8py/A2Pu/2%Pu/A Pu/* Am = 0.043/1,0/0,57/20/0,5 [4].
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Radioactive release spread for large distances and contaminated a lot of European territory as a result of the Chernobyl
accident. The territory of more than 200000 km? was contaminated with radioactive '*’Cs more than 0,04 MBg/m? [7].

The study of the spatial distribution of radioactive contamination of the European territory shows that the
spread of radioactive substances had both a global, and a local, regional character. The atmospheric radioactive
fallout was determined by the synoptic situation and meteorological conditions for the period April 26, — May 6,
1986, as it is shown in Fig. 1 [7].

ATVIA
HUANIA

ROMANIA
Fig. 1. Scheme of radioactive trace formation according to meteorological conditions for instant release on the following dates and time
1) April 26, 1986, 00:00; 2) April 27, 00:00; 3) April 27, 12:00; 4) April 29, 00:00; 5) May 2, 00:00; and 6) May 4, 12:00

In the dynamics of contamination of the territory of the Republic of Belarus by radionuclides released into the
environment as a result of the accident at the Chernobyl NPP, the following stages can be distinguished: «The
active stage of the accident or the iodine-neptunium phase»; «The stabilization of radiation condition»; «Cesi-
um-strontium phase»; «Actinide phase».

The forecast of soil radioactive contamination at the defining point Masany, Hoiniki district, Gomel region
(12 km north of the Chernobyl NPP IV block) based on the experimental data shown in Fig. 2. A former locality
Masany was chosen as the defining point due to the fact that the radioactive contamination covered this area soon
after the explosion and the radionuclide composition of soil contamination fully reflected time-aggregated radio-
nuclide composition of an accidental release.

The forecast of radioactive contamination on the example of the defining point Masany allows finding out and
describing the main dynamics stages of radioactive situation in the environment after the Chernobyl disaster for
up to 1,000 years or more.

Results and discussion

The active stage of the accident or the iodine-neptunium phase. The duration is about a month after the release. At
this stage there was more intensive fall out on soil that formed observed levels of surface soil contamination with radio-
nuclides of the Chernobyl origin. Significant changes in isotope ratio 2**Pu u »****°Pu also occurred here. Activity ratio
28py/A39240Py increased from 0.03 to 0.4-0.5, 1¥7Cs/??*?*Pu from 100 to 105 [4]. At this stage there was more inhalation
intake of actinides into the body of the citizens of the Republic of Belarus, the level of «the Chernobyl» *%23%24Py in
the body of Gomel region citizens evaluated 15 Bq [6]. The short-lived isotopes, determined radiation situation in the
first days after the accident, were in the form of condensing and fuel particles. The condensing particles include radioac-
tive isotopes '¥*Te, 13Cs, 1*°Cs, 1¥'Cs, '®Ruand '"Ru. **’Np, **Zr, **Nb, 1*’Ba, '*La, **Ce, etc., were part of fuel particles.
The ratio of these radionuclides is significantly determined by the burn up depth of nuclear fuel at the NPP reactor which
determines the amount of isotopes and their ratio in the irradiated fuel [8; 9]. The method of irradiated U fuel use as
a tracer was specially developed for the determination of a depth burn up and the amount of uranium fuel in the soil
after the accident at Chernobyl NPP [10]. It is based on the calculated correlations between uranium isotopes in the core
of the RBMK-1000 reactor depending on the depth of fuel burn up and experimental data on the ratio in the samples of
radioactive isotope soil and technogenic release of 2U, 26U, #¥U. Average fuel burn up is (9.4 + 0.5) MW*day/kgU
[8—10]. Therefore this average value was adopted for work on isotope ratio calculation [11-13].
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When calculation of fallout of radioactive isotopes '*’La, '*°Ba, **Zr, *’Zr, **Nb, '**Eu, 2’Np, '**Ce, their ratio to
144Ce was considered as these radionuclides were in the composition of fuel particles [9; 10]. It was also supposed
that there wasn’t *’Cs ¢ Mo and '®Ru, '“Ru radionuclides fractionation as well as the radionuclides of iodine
and tellurium. Their isotope ratio hadn’t changed and was determined by the burn up depth of nuclear fuel at the
NPP reactor which determines the amount of isotopes and their ratio in the irradiated fuel [10]. The tables 1 and
2 show the contamination reconstruction data of surface air and soil with iodine isotopes and short-lived radionu-
clide for Minsk and Gomel, and capacity levels of exposure dose during radioactive cloud pass [14; 15].

Table 1
Radionuclides characterizing the radiation situation in Minsk 1986 April 28-29
Radionuclide Cavars KBG/M® | Gy, kBg/m? P(Y;SH(}X g‘;‘)‘r PulS Ppay % P(g’g{‘(i g‘g‘)‘r PIY P, %

B3I 2.10 24.0 17.85 9.70 5.28 6.08
B32Te (137) 2.03 23.2 103 56.0 28.8 33.1
133 0.51 5.78 6.67 3.63 1.85 2.13
3] (5mXe) 0.00 0.03 0.10 0.06 0.03 0.03

1B3m¥e 0.08 - 0.07 0.04 - -

133Xe 4.27 0.00 4.57 248 - -
S7Zr 0.33 13.3 5.41 2.94 544 6.27
% Nb 0.34 13.7 5.82 3.16 591 6.80
7 Zr 0.02 0.7 0.32 0.17 0.32 0.37
Mo 0.83 334 5.12 278 5.00 5.76
105Ru 1.34 53.9 147 8.00 14.0 16.1
106Ry 0.42 16.7 1.83 0.99 1.67 1.92
13Cs 0.12 1.8 2.38 1.29 241 277
136Cs 0.04 0.8 0.94 0.51 0.92 1.06
7Cs 0.25 3.70 1.16 0.63 1.18 1.36
140Ba 0.29 11.8 115 0.62 1.29 1.49
140 a 0.13 5.25 6.63 3.60 6.03 6.95
¥Ce 0.30 12.2 0.52 0.28 0.53 0.60
4Ce 0.07 2.64 0.39 0.21 0.45 0.52
14Ce 0.25 10.2 0.11 0.06 0.36 0.41
1By 0.01 0.53 0.39 0.21 0.35 0.40
ZNp 1.35 543 4.86 2.64 5.05 5.81

> 184 86.8

Note. Cpy.,— radionuclide concentration in air 28.04.86; Ggy., — surface soil contamination with radionuclides 29.04.86; Py, — capacity of
exposure dose from radioactive cloud; Py, — capacity of exposure dose from contaminated soil.

Table 2
Radionuclides characterizing the radiation situation in Gomel 1986 April 28-29
3 3 C ~ays -sys P as R/h P 59 R/h
Radionuclide KBg/m’ KB/ Gsoage) | PelPw % 590486y | TelXPw%
BT 42.94 482.3 364.9 9.82 106.1 6.84
132Te (1321) 41.49 466.0 2108 56.73 5779 37.28
1337 10.34 116.1 136.5 3.67 37.16 2.40
135] (135mXe) 0.057 0.636 2.109 0.06 0.534 0.03
13m¥e 1.598 - 1.466 0.04 - -
13¥Xe 85.31 - 91.21 2.45 - -
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Ending table 1

Radionuclide k%Rg};& o, P(g’gf‘(fi 22‘)“ PoulY Poay % P(g’g*.‘(i/. }g‘g‘)“ PSPy, %
“Mo 16.21 542.8 100.0 2.69 81.42 5.25
3Ry 26.19 876.7 288.1 775 2279 1471
106R 8.123 271.9 35.74 0.96 27.19 175
B34Cs 1344 45.02 46.50 125 39.16 253
B36Cs 0.385 12.89 18.29 0.49 14.95 0.96
(s 1.798 60.20 22.66 0.61 19.26 1.24
%57r 6.452 216 105.8 2.85 88.56 571
%Nb 6.678 2236 1137 3.06 96.14 6.20
77y 0317 10.63 6172 0.17 5.206 0.34
140B, 5716 191.4 2245 0.60 21.05 136
0] g 2.550 85.37 1296 349 98.18 6.33
1Ce 5.935 1987 10.21 0.27 8.545 0.55
5Ce 1.282 42.93 7.525 0.20 7.298 0.47
1iCe 4956 165.9 2.131 0.06 5.807 037
ISMEy 0.258 8.640 7.663 0.21 5.616 0.36
29Np 2637 882.9 94.93 2.56 82.11 5.30

Y 3715 1550

Note. Cpy.,—radionuclide concentration in air 28.04.86; Ggy., — surface soil contamination with radionuclides 29.04.86; Py, — capacity of
exposure dose from radioactive cloud; Py — capacity of exposure dose from contaminated soil.

The tables 1 and 2 show that the main contribution to the capacity dose during radioactive cloud pass was made
by iodine isotopes (about 70 %). The contribution of other short-lived isotopes to the capacity dose is about 30 %,
the most dangerous of them are: 'Ru (about 8 %), *Zr and **Nb (about 6 %), '“’Ba and '*’La (about 4 %), **’Np
(about 5 %) and Mo (about 3 %) [14; 15].

Based on the above, the reconstruction of radiation situation during the active stage was carried out (from
26.04.86 to 05.05.86) [15]. The following experimental data and provisions were used to reconstruct of the radi-
ation situation:

1. Generalized data bank for Belarus (more than 19000 points, formed in the Institute of Radiobiology of the
National Academy of the Republic of Belarus [12]), containing information on the population, contamination of
soil, air with iodine isotopes, '¥*Te, **Zr, **Nb, Mo, ' 1Ry, 33Xe, “°Ba, **La, >*’Np, *Eu.

2. Direct measurement data of daily isotope fallout of iodine using the formula (1) and reconstruction data
to "1 [16-20]:

13II

O-I(ti):zo-knk exp(-4r,), (1)
k=1
where 6, — daily amount of iodine-131 fallout, kBg/m?, given to 26.04.86; n,(¢) — "*'I of the total amount of *'I
fallout on the day ¢ and given to 26.04.86; ¢, — the time has passed since the accident, day; A — radioactive decay
constant of ', equal to 0.0862 1/day.

3. When there was no direct measurement data of '*'I, the reconstruction was carried out with '¥’Cs data [21;
22] (minus global dropouts *’Cs), according to the formula:

oy (ti):znk(t)exp(iﬂ“ti)KO-Cs, (2)
k=1
where 7, — the time has passed since the accident, day; n,(f) — "*'T of the total amount of *'I fallout on the day 7 and
given to 26.04.86; k — ratio of iodine-131 fallout integral to cesium-137 fallout integral for this locality given to
26.04.86; 6, — "*'Cs integral amount that fell out on the soil surface and grass at the locality, kBq/m? (minus global
dropouts *’Cs) given to 26.04.86.

Based on the data of the radiation situation reconstruction of the territory of the Republic of Belarus using
GIS-technology (Quantum GIS and ArcView-10.6.1), the maps of contamination dynamics of Belarus with *'I
during the period from 26.04.05 to 03.05.86 were made (Fig. 3) and '**Te, **Zr, **Nb, Mo, ' 1%Ruy, 1**Xe, '*’Ba,
190 5, 2°Np, Eu (Fig. 4) [15].
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Fig. 3. Contamination dynamics of the territory of Belarus with *'I from 26.04.86 to 03.05.86
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Thus, besides iodine isotopes, a visible contribution to the formation of contamination of the territory of
Belarus during accident active stage was made by the radionuclides '**Te, *Zr, **Nb, Mo, '®Ru, '*°Ba, *’Np.

Stabilization of radiation situation and Ill. Cesium-strontium stages. The second and the third stages are char-
acterized by a decrease in radionuclide radiation contamination with a half-elimination period about a year by
hundreds and thousands times due to natural radioactive decay. Visible destruction of fuel particles and increased
migration of *°Sr began [23]. Radiation situation at this stage was mainly caused by the radionuclides *’Cs and
%Sr (Fig. 5) [24]. °°Sr migration in the soil and food chain as a result of the destruction of fuel particles is highly
increased which is most common for the western trace where uranium was at primary fallout in unoxidized form.
As fuel particles are destroyed, strontium enters soil solutions and migrates deep in the soil demonstrating all
properties as a chemical element. It is confirmed by an increase in the fractionation coefficient of strontium to
uranium with depth. There is a noticeable accumulation of > Am due to the decay of *'Pu.

Based on the results of radiation monitoring of the environment, the maps of contamination of the territory of
Belarus with cesium-137 were made on 10.05.1986 (Fig. 5) and contamination with strontium-90 in 2016 (Fig. 6).

Actinide stage. Due to natural decay and partly as a result of vertical and horizontal migration, contamination
with ?'Pu, 1*’Cs, *°Sr decreased hundreds of times. Contamination is mainly determined by actinides ****°Pu and
2! Am while contamination with **' Am is higher than contamination with **2%*Pu,

Chernobyl disaster led to uneven contamination of surface soil of Belarus with transuranic elements. 2***°Py
content of «Chernobyl» origin changed from 1,1*10° Bg/m? for the territories located near Chernobyl NPP to
average global levels in the north of the Republic of Belarus. Dangerous contamination levels are situated locally
in radioactive spots of near trace. Constant growth of **! Am in all ecosystem components of Belarus as a result of
a natural decay of *'Pu is observed (Fig. 7) [25; 26].

According to our calculations, maximum contamination level with *' Am will have established by 2060 and will
exceed #?*2*%Pu 2,7 times while the territories with contamination level with 23%2*240py + 24/ Am to 1000 Bg/m?
possibly will extend beyond 30 kilometer zone.

It should be noted that important information can be received from the analysis of radionuclide ratio concentration
in the air at different periods of the accident. *Sr activity ratio to >**?*’Pu for the entire observation period remained
practically at the same level, on average 100+ 10. This value coincides with ratio activity of *°Sr/>****°Pu in the fuel of
exploded reactor [4; 23], while concentration ratio of *’Cs/****?**Pu in the air significantly exceeds the calculated for the
fuel. It follows that on the territory of Belarus plutonium and strontium were in the form of fuel particles in the air while
the main form of '¥’Cs existence are another aerosol particles (condensation) formed as a result of cesium fall, vapored
during active zone burning of nuclear reactor on «cold» aerosol particles having natural and anthropogenic origin.
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Fig. 5. Contamination map of the territory of Belarus with '*’Cs May 10, 1986
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Fig. 7. Soil contamination on the territory of «Polesie State Radiation and Ecological Reserve»
with ' Am in 2009 according to measurements?

Map —RB 2015 (Forecast): Radiation situation on the territory of the Republic of Belarus: Map of contamination of the territory with strontium-90
and plutonium-238, 239, 240: as 0f 2015 1: 3,000,000, 30 km in 1 cm/ compiled and prepared for publication by the Republican Unitary Enterprise
«Belkartography» in 2004. The special content was prepared by the State Institution «Republican Center for Hydrometeorology and Controly.
*Map —RB 2015 (Forecast): Radiation situation on the territory of the Republic of Belarus: Map of contamination of the territory with strontium-90
and plutonium-238, 239, 240: as of 2015 1: 3,000,000, 30 km in 1 cm/ compiled and prepared for publication by the Republican Unitary Enterprise
«Belkartography» in 2004. The special content was prepared by the State Institution «Republican Center for Hydrometeorology and Control».
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The analysis of radioactive contamination forecast results at the example of the defining point Masany allows
making local forecast for the Masany, regional forecast for the territory of Belarus (100 km and more from the
Chernobyl NPP).

The local forecast for the defining point Masany allows confirming radioactive contamination is the most
long-term in Europe and includes all four stages from the iodine-neptunium phase to the actinide stage. Taking
into account the peculiarities of soil contamination radionuclide composition on the territory of «Polesie State
Ecological Reservey, this conclusion can be used to evaluate the radiation situation in the south-west of Gomel
region, where the soil is contaminated with the radionuclides of plutonium and americium. It should be noted that
the analysis of soil contamination radionuclide composition near the Chernobyl NPP on the territory of Ukraine
allows making the same conclusions.

Thus, at the local level (up to 100 km from the source) the radiation situation includes all stages from the io-
dine-neptunium phase to the actinide stage.

The forecast at the regional level for the rest territory of Belarus allows making a conclusion that when the
iodine-neptunium phase ends and the radiation situation stabilizes the soil radioactive contamination will decrease
during the cesium-strontium stage. According to IAEA recommendations, this situation can be evaluated as an
existing radiation situation. When the cesium-strontium stage ends (up to 100 km from the source) without the
actinide stage the existing radiation situation will stop.

Conclusion

Thus at the moment of radioactive cloud passage (the first stage) the isotopes *'I, *2I ('**Te) made the main
contribution to the contamination of the territory of Belarus (exposure rate dose is about 70 %). The contribution
of other short-lived isotopes to exposure dose rate was about 30 %, most dose-formed of them are: 'Ru (8 %),
%Zr—Nb (6 %), “'Ba — '"""La (4 %), *°Np (5 %) and Mo (3 %). A situation of accidental radiation has devel-
oped throughout Belarus.

Radiation situation at the second and the third stages mainly caused by the radionuclides *’Cs and *°Sr.
%Sr migration in the soil and food chain as a result of the destruction of fuel particles is highly increased which
is most common for the western trace where uranium was at primary fallout in unoxidized. On the territory of
Belarus, the radiation situation was characterized as an existing radiation situation.

At actinide stage, the contamination is mainly determined by *% ?*°Pu and ?*' Am while contamination with
24 Am is higher than contamination with 2**2*°Pu. Constant growth of 2! Am in all ecosystem components of Be-
larus as a result of >*'Pu natural decay. On the territory of Belarus, the existing radiation situation remained at the
local level (up to 100 km from the Chernobyl NPP).
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