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KOMILIEKCHUM PATIALIINMHO-TITIEHITYHUIT MOHITOPUHT
MEIITKAHIIIB PAIIOAKTUBHO 3ABPYIHEHUX TEPUTOPIN
KUTOMUPCHKOI OBJIACTI V¥ 2021 POIII

MeTol0 JOCNimKEHHA € BU3HAYEHHA OCHOBHUX YMHHMKIB (DOPMYBAHHA 03 ONPOMiHEHHA HACENeHHs PafioaKTUBHO
3abpynHeHUx Teputopiin utommpcbKkoi 06nacTi Ha NOTOYHOMY eTani aBapii Ha OCHOBi NPOBEAEHHsS KOMMIEKCHOMO
pagiauLinHo-ririeHiYHOro MOHITOPUHTY B penepHUX HaceseHux nyHktax y 2021 p.
Marepianu i metoau. [Ins KOMNNEKCHOro pafialiiiHO-TirieHiYHOro MoHiTopuHry y XXutomupceKiin obnacti 6yno 06-
paHo 10 HaceneHux nyHkTiB (HIM) — cmT Hapoauui, cc. Ceneub, basap, PyaHsa basapcbka, XpucTuHiBka — 2-ra 30Ha, CC.
Moriitku, 3aniccs, laBuakw, Papgya, Hosa Papgua — 3-1s 30Ha, Hapoguubkoi OTT, B skux nicns aBapii Ha YAEC peectpy-
t0TbCS HaNGiNbWi 403K onpoMiHeHHs. [locnigKeHHs BUKOHAHi y yepBHi 2021 p. 3 MeTOl BM3HAYEHHS A03 BHYTPill-
HbOrO OMPOMiHEHHA BUKOHAHO 645 BUMiptoBaHb Ha NiYnMNbHUKAX BUNpOMiHioBaHHA noguuun (JIBJT) (478 popocnux i
167 piteit). Y micueBux rocnogapcreax 3i6paHo Ta BUMipsiHO Ha BMicT *'Cs, *Sr 44 npobu Monoka, 45 npo6 kapToni,
38 npob npoaykTiB fuKoi npupoan. ONUTaHO WOAO PiBHIB CMOXWBAHHA OCHOBHWUX NPOAYKTIB XapyyBaHHA 220 mel-
KaHuiB (175 popocnux i 45 piten). B ycix HI npoBefeHo po60oTu 3 OLiHKM 403 30BHIlWHbLOTO ONPOMiHEHHsA. B poboTi
BMKOPUCTAHO MaTeMaTU4Hi, JO3MMETPUYHI, pafioXiMiyHi MmeToaM.
Pe3ynbTaTti Ta BUCHOBKM. PiuHi edheKTUBHI 031 onpoMiHeHHs HaceneHHs utomupcbkoi o6nacti B 2021 poui dop-
MVIOTbCS B OCHOBHOMY 33 PaxyHOK [03 BHYTPIlUHbOrO ONPOMiHEHHS, K He nepeBuiLyoTh 1,8 M3B - pik™ y Aopocanx
Ta 0,5 M3B - pik' y AiTeNl Npu KpUTEpito paaioakTUBHO 3abpyaHeHMX TepuTopiit 1 M3B - pik'. OCHOBHUM YUMHHUKOM,
AKWII hopMye [03y BHYTPIWIHLOrO ONPOMiHEHHs MellkaHLiB obcTexenux HIT Xutomupcbkoi obnacTi, 3anMwaeTbes
HagxomKeHHs ’Cs B OpraHi3m 3 MOIOKOM i TiCOBMMMW NPOLYKTAMM, sKi TPaaMULiiHO CTAaHOBAATbL CYTTEBY YaCTUHY Xap-
4OBOTO PaLioHy, i MaloTb HE3MIHHO BUCOKI PiBHi 3a0pyaHEHHs pagioLesiem.
KnioyoBi cnoBa: KomnieKCHUI papiauifiHoO-TiriEHiYHMIA MOHITOPUHT, PaAioakTUBHO 3abpyaHeHi TepuTopii, po3a
BHYTPIlLHLOTO ONPOMiHEHHS, NIYMNbHUK BUNPOMiHIOBAHHA NIOAMHM, NPOAYKTU XapyyBaHHs, *’Cs, *°Sr.
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COMPLEX RADIATION AND HYGIENIC MONITORING OF
POPULATION ON RADIOLOGICALLY CONTAMINATED
TERRITORIES OF ZHYTOMYR OBLAST IN 2021

Objective: the key factors identification in radiation dose formation in population of radiologically contaminated
areas of Zhytomyr oblast in the current period of accident through complex radiation and hygienic monitoring in
reference settlements in 2021.
Materials and methods. For complex radiation-hygienic monitoring in Zhytomyr oblast, 10 settlements were cho-
sen — Narodychi, Selets, Bazar, Rudnya Bazarska, Khrystynivka — zone 2, Motiyki, Zalissya, Davydky, Radcha, Nova
Radcha - zone 3 of Narodychi district, in which the highest radiation doses were recorded after the accident at the
Chornobyl Nuclear Power Plant. The research was carried out in June 2021. In order to determine the doses of inter-
nal radiation, 645 measurements were performed on whole body counters (WBC) (478 adults and 167 children). The
44 samples of milk, 45 samples of potatoes and vegetables, and 38 samples of wild products were collected in local
farms and measured for the *¥Cs and *°Sr content. Residents of the studied settlements (n =220, 175 adults, and 45
children) were interviewed about the levels of consumption of staple foodstuffs. External radiation doses were eval-
uated in all the studied settlements. Mathematical, dosimetry, and radiochemical methods were applied.
Results and conclusions. Annual effective radiation doses of Zhytomyr oblast population in 2021 were formed
mainly due to internal radiation ones that not exceeded 1.8 mSv - year™ in adults and 0.5 mSv - year™ in children
against the radiologically contaminated territories (RCT) criterion of 1 mSv - year®. Intake of ™Cs with milk and
wild mushrooms, which traditionally occupy a significant part of diet in Zhytomyr oblast area and have consistent-
ly high levels of radioactive cesium contamination, remains a key factor of internal radiation dose forming in resi-
dents of the surveyed settlements of Zhytomyr oblast.
Key words: comprehensive radiation and hygienic monitoring; radiologically contaminated territories; internal
radiation dose; whole body counter; ®Cs and *°Sr content.
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hytomyr oblast is one of the most affected by the

> I (I/ITOMI/IpCbKa 0071aCTh € ONHIEI 3 HaWOUIBIN
accident at the Chornobyl Nuclear Power Plant

ocTpaxaaiux Big aBapii Ha YopHOOMIbCHKIil

aromHilt enektpocraniii (YAEC), sk 3a ruomiero 3a0-
PYAHEHMX paTioOHyKIigaMu TepuTOpiil, Tak i 3a
KIiJIbKICTIO HACEIeHHSI, 1110 MEIIKAE Ha IIUX TEPUTOPISIX
Ta PiBHSIMU OMPOMiHEHHS, SIKi OTPUMYE HACEJIEHHSI.
IIpoBenennii aHami3 HasIBHOI JO3UMETPUYHOI iH(pOP-
Mallii ToKa3aB, 1110 HalBUIIi piBHi BHYTPIlLIHLOTO OIT-
POMiHEHHS y Iic/asgaBapiliHi poK1 3apeeCTpoBaHi y Ha-
cenenux nyHkrax (HIT) Hapoauiibkoro, OBpyLbKOro,
Jlyrmuacekoro paiioniB [1—3]. B octanHi poku mo3m
BHYTPILIHHOTO OIMPOMiHEHHST 3HAYHO 3HU3WINCH. AJle
i1 Ha cporomHi 301 HIT y 7 paiionax KutomupcbKoi
o0sacTi 3rigHo i3 3akoHaMu Ykpainu «I1po mpaBoBuii
peXuM TepuTopii, 110 3a3Hajla pagioaKTUBHOIO 3a0-
pyIHEHHST BHacHigoKk YopHOOMIbCHKOI KaTtacTpodu»
Ta «IIpo cratyc i couiaJbHMIA 3aXUCT IPOMaIsH, SKi

P« Valentyna V. Vasylenko, e-mail: vwv2201@ukr.net

(ChNPP), both in terms of the area of the territories
contaminated by radionuclides, and in terms of the
number of people living in these territories and the
levels of radiation received by the population. The
analysis of the available dosimetric information show-
ed that the highest levels of internal exposure in the
post-accident years were registered in settlements of
Narodychi, Ovruch, Luhyny districts [1—3]. In recent
years, internal radiation doses have decreased signifi-
cantly. But even today there are 301 settlements in 7
districts of the Zhytomyr oblast according to the Laws
of Ukraine «On the legal regime of the territory that
has undergone radioactive contamination as a result
of the Chornobyl disaster» and «On the status and
social protection of citizens who suffered as a result

151 &



ENMNIAEMIONONIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [Npobnemu pagiaviiiHol meauunHn Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

nocTpaxaaay BHAcHiIoK YopHOOMIBLCHKOI KaTacTpo-
du» (pemakuiss cranom Ha 07.11.2015 p.) migasraroThb
pamioyioriyHoMy KOHTpomio [4, 5]. HaibGinbm moBHe
JO3UMETpUYHE 00CTeXXeHHS HaceleHHsI 2KUTOMUPCh-
Koi obyacti 0yno mposeaeHo y 2012 poui y pamkax
nporpamu «3arajJbHOJ03UMETPUYHA TacTopTU3aLlis
HIT Yxpainu» [3]. HaiiBuii piBHi BHYTPillTHLOTO OIT-
pOoMiHeHHS MelKaH1iB 2ZKUTOMUPCHKOT 00J1aCTi, SIK i B
nonepeaHi poku, peectpytorbes B HIT Hapoauiibkoi
OTT. Y cmT Hapoauui, cc. Moriiiku, Ceneub cepeaHbo-
piuHi 103U BHYTPILIHHLOI'O OMPOMIiHEHHS Y TPl Mo-
aBapiliHi poKM 3HAYHO TMEpPEeBUINYBaIM AOMYCTUMI
piBHi. JIMHaAMiKy piBHiB BHYTPIIIIHHOTO OMPOMiHEHHS
MELIKAHIIB KX CUT Yy mic/agaBapiiHUii nepioa nmpeac-
TaBiaeHo Ha puc. 1. ¥ 2012 p. y emt Hapomuui, cc Ce-
Jieub, MOTiliKM cepeaHi piuHi 1031 BHYTPILLIHBOTO OTI-
pomiHeHHs Jiexathb y Mexax 0,177—0,204 m3B - pik', y
2015 — y mexax 0,101—0,149 m3B - pik'.

META

Mertoro AOCHiIKEHHS € BU3HAYEHHSI OCHOBHUX YMH-
HUKIiB (DOpMYyBaHHSI 103 OPOMiHEHHSI HACEJIeHHSI pa-
JII0aKTUBHO 3a0pyIHEHUX TepUTOpiit 2KUTOMUPCHKOI
001acTi Ha TIOTOYHOMY eTalli aBapii Ha OCHOBI ITPOBe-
JIEHHST KOMIUIEKCHOTO pajiallifHO-Tiri€HiYHOTO MOHi-
TOPUHTIY B periepHUX HaceJleHUX myHKTax y 2021 p.

MATEPIAJIN 1 METOJIN

VY yepnHi 2021 p. y pamMKax KOMIUIEKCHOTO pajialliii-
HO-Tiri€HiYHOr0 MOHITOPUHTY ZKUTOMUPCHKOI 00J1aCTi
OyJio npoBeAaeHO BUidHUI JIBJI-MOHITOPUHT y JeCsITU
HIT y 06cs3i, noctaTHOMY [IJIsI CTATUCTUYHOTO aHa-
Jizy — cMT Haponuui, cc. Ceneub, bazap, Pynns ba-
3apcbka, XPUCTUHIBKA — 2-Ta 30Ha, cc. MOTIiliKu,
Samiccs, Jasunku, Pagua, Hosa Pagua — 3-14 30Ha.
Ha xanp, 3nificHUTH ApYry, OCIHHIO CEpil0 BUMIpIO-
BaHb HaM He BIAJIOCS Yepe3 OOMeKeHHs, TTOB’sI3aHi 3
Covid-19. Yci oocrexeni HIT, okpim cmT Haponuui, —
CUIBCHKOTO TUILY, i po3TallloBaHi MOOJIU3Y JIICOBUX Ma-
CHMBiB, a 4YaCTKOBO 3HaXOHOAThCsI 0e3MocepeaHbo Oins
gicy. Cena HeBenuKi. B Hux mpoxuBae Bin 57 (c. Xpuc-
tuHiBKa) 1o 779 (c. Cenenp) ocid. OcKinbku, TOCHO-
Japcbka AistibHicTh y nux HIT 3a6opoHeHa, poboTu
JUISI HAaceJeHHs IMPaKTUYHO HeMa, OKPIM OCOOMCTHX
JoMorocrogapcTB. MoJjiogb BUIXKIXKAE Ha TMOCTiliHE
OpOXMBaHHS 10 pailOHHUX Ta 0OJaCHUX LEHTPIB, Ti,
XTO 3aJUILIMBCS, IPaLlOI0Th Y He0araTbox (yHKIIIOHY-
JOYMX MiANPUEMCTBAX i 3aKJiagaxX — JIiCrOCH, 3aroBif-
HUK, ILIKOJa, cilbpaaa, ado X BUIKIXKAIOTh Ha pOOOTY
B Hapoauui, OBpyu, Kopocrensb, Kuis. it i3 cc. Mo-
Tiliku, XpUcTUHiIBKa, JlaBUAKY HaBYalOThCS i BiABimy-

of the Chornobyl disaster» (edited as of 07/11/2015)
are subject to radiological control [4, 5]. The most
complete dosimetric survey of the population of
Zhytomyr oblast was carried out in 2012 as part of
the program «General dosimetric certification of the
settlements of Ukraine» [3]. The highest levels of
internal exposure of residents of Zhytomyr oblast, as
in previous years, are registered in settlements of
Narodychi district. In the villages of Narodychi,
Motiyki, Selets, the average annual doses of internal
radiation in the first post-accident years significant-
ly exceeded permissible levels. The dynamics of the
levels of internal radiation of residents of these vil-
lages in the post-accident period are presented in
Fig. 1. In 2012, in Narodychi, Selets, Motiyki, the
average annual doses of internal radiation were with-
in 0.177—0.204 mSyv - year™, in 2015 — within 0.101—
0.149 mSyv - year'.

OBJECTIVE

The purpose of the study is to determine the main
factors of radiation doses to the population of
radioactively contaminated areas of Zhytomyr oblast
at the current stage of the accident on the basis of
complex radiation and hygiene monitoring in inves-
tigated settlements in 2021.

MATERIALS AND METHODS

In June 2021, within the framework of complex radia-
tion-hygienic monitoring of the Zhytomyr oblast, on-
site whole body counter (WBC) monitoring was carried
out in ten settlements in an amount sufficient for statis-
tical analysis — Narodychi, Selets, Bazar, Rudnya
Bazarska, Khrystynivka — zone 2, Motiyki, Zalissya,
Davydky, Radcha, Nova Radcha — zone 3. Unfortu-
nately, we were unable to carry out the second, autumn
series of measurements due to Covid-19 restrictions.
All surveyed settlements, except for the town of
Narodychi, are of a rural type and are located near for-
est areas, and some are located directly next to the for-
est. The villages are small. From 57 (Khrystynivka vil-
lage) to 779 (Selets village) people live in them. Since
economic activity in these settlements is prohibited,
there is practically no work for the population, except
for private households. Young people leave for perma-
nent residence in district and regional centers, those
who remain work in the few functioning enterprises
and institutions — a forest farm, reserve, school, village
council, or go to work in Narodychi, Ovruch,
Korosten, Kyiv. Children from Motiyki, Khrystynivka,
Davydky study and attend kindergarten in Zalissya,
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Hapopuubkoi OTI }utomupcbkoi o6nacri

Figure 1. Dynamics of internal radiation doses determined with a content of 3’Cs in residents of

settlements in Narodychi district of Zhytomyr oblast
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PucyHok 2. MpoeeaeHHs JIBJ-sumi-
pioBaHb y cMT Hapoauui Hapoauubkoi
OTr XutomupcbKoi obnacriy 2021 p.

Figure 2. Conducting WBC measure-
ments in Narodychi, Narodychi district
of Zhytomyr oblast in 2021

FOTh TUTSIYWI canoK y 3aiicci, i3 cc. Pamua, Hosa Pan-
ya, Crapa Pagua — y Panui, i3 cc. bazap, Pynus ba-
3apcbhka — y bazapi, i3 ¢. Ceneub — B Hapoauuax.

BusHaueHHs1 BMIiCTy iHKOPIOPOBAHOIO Paaiole3ito
BUKOHAHO LUISIXOM MPSIMOTO BUMipIOBaHHSI Ha JIIYUIb-
HUKY BUnpoMiHioBaHHs mgioguHu (JIBJI) «CkpunHep-
3M» (BupooHuurso IHEKO, M. KuiB) Ne 153 Mo6isb-
HOro TUMy Oe3MocepeaHbO 3a MiclleM TPOXKUBAHHS
obcrexyBannx ocid y Hapomnupkiit OTT 2Kuromup-
cbKoi obnacti (puc. 2). IlpoBeneHHs KaniOpyBaHHS
KOMIUIEKCY, BUMIpIOBaHb Ta PO3paxyHKU Pe3YyJIETaTiB
3iIMCHIOIOTHCS 3a EAUHOI0 B YKpaiHi METOJMKOIO, PO3-
po6senoro B HHLIPM [6—8].

HactynHa 3amava mocligskeHHSI YMHHUKIB (popMy-
BaHHS 103 BHYTPIIIHBOTO OIPOMiHEHHSI HaceJeHHS
P3T — Bu3HaueHHs Ta aHali3 3a0pyIHEHHS paliOHYK-
JitTaM1 OCHOBHHUX MPOJYKTIiB XapuyBaHHSI Ta PiBHIB X
crnoxxuBaHHs [9, 10] YV uepBHi 2021 poKy B pamkax
MPOBENCHHS KOMITJIEKCHOTO padialliifHO-TirieHiYHOTO
MOHITOPUHTY 0yJ10 3i0paHo 44 nmpobu Mosoka, 45 npod
KapTori, 38 mpo6 MPOIyKTiB TUKOI TPUPOIHN y METIl-
KaHliB cMT Hapomunui, cc. Ceneub, Motiiiku, Xpuc-
TUHiBKa, 3aniccs, daBunku, Pagua, Hoa Pagua, Cra-
pa Pagua, Ipesns, bazap, Pynusi-bazapcbka.

OnuTyBaHHS OO0 OCOOIMBOCTEN Ta PiBHIB CITOXKM-
BaHHSI MPOAYKTIB XapuyyBaHHsI OyJI0o MpOBEAEHO 3a
CKJIaICHUMK HaMU y TIOTepeaHi poku (hopMatizoBa-
Humu aHketamu [10]. Onurano 220 ocid — 175 nopoc-
JnX i 45 miTei.

BumiproBanns BMicty '¥'Cs y mpo0ax poayKTiB Ipo-
BoIWJIM Ha ramMma-crnektpomeTpi SILENA. [Insg Bu3-
HayeHHsI BMICTy pafioHYyKJiga y Mmpobax MoJioKa Ta
KapTomJji BUKOPUCTOBYBaJlM MoOCyAuHy MapiHenni
emHicTio 1 iTp. 1 BUBHaUeHHS BMiCTY paJioHYKJIiga
y nipobax rpu6iB BukopuctoByBaiu 100 r mpoaykTy Ta
NPOBOJAMIM BUMiplOBaHHS B reometpii JdeHra. Ocob-
JINBY yBary OyJIO IIPUALUIEHO BU3HAYEHHIO BMicTy *Sry

(1) 154

from Radcha, Nova Radcha, Stara Radcha — in Rad-
cha, from Bazar, Rudnya Bazarska — in Bazar, from the
village Selets — in Narodychi.

Determination of the incorporated radiocesium
content was performed by direct measurement on
the whole-body-counter (WBC) «Skrinner-3M»
(manufactured by INECO, Kyiv) No. 153 of the
mobile type directly at the place of residence of the
examined persons in the Narodychi district of
Zhytomyr oblast (Fig. 2). Calibration of the com-
plex, measurements and calculations of the results
are carried out according to the only method in
Ukraine, developed in NRCRM [6—S8].

The next task of the study on the factors of internal
radiation doses formation of the population on the
RCT is to determine and analyze the radionuclide
contamination of the main food products and their
consumption levels [9, 10]. In June 2021, as part of
complex radiation and hygiene monitoring, 44 sam-
ples of milk, 45 samples of potatoes, 38 samples of
wild nature products were gathered from residents of
Narodychi, Selets, Motiyki, Khrystynivka, Zalissya,
Davydky, Radcha, Nova Radcha, Stara Radcha,
Grezlya, Bazar, Rudnya Bazarska.

The survey on the characteristics and levels of food
consumption was conducted according to formal-
ized questionnaires compiled by us in previous years
[10]. 220 people were interviewed — 175 adults and
45 children.

Measurement of the content of *’Cs in product sam-
ples was carried out on a SILENA gamma spectrome-
ter. A Marinelli vessel with a capacity of 1 liter was used
to determine the content of radionuclides in milk and
potato samples. To determine the radionuclide content
in mushroom samples, 100 g of the product was used
and measurements were made in Dent’s geometry.
Particular attention was paid to the determination of
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MpPOAYyKTax XapyyBaHHSI, TOMY 110 3 Y4aCOM BHECOK BiJ
pPagioCTPOHIIiI0 B CyMapHy H03yY BHYTPIillIHbOTO OM-
poMiHeHHS 3pocTae. BuMiproBaHHa BMicTy *°Sr B 11po-
IyKTaX XapyyBaHHSI HPOBOIMJIM Ha OeTa-CIIEKTPO-
meTpi COB-01 [11]. IIpobomiaroroBka 1jisi BUMipIo-
BaHb BMicTy *’Sr mpoBoaujach BiIIOBIIZHO IO METO-
INIHUX peKoMeHaatii [12].

BumMmiproBaHHST MOTY>XKHOCTI 1031 30BHIIIIHBOTO OIT-
pOMiHEHHS TIPOBOAMJIM BiAMNOBIAHO OO0 BUMOT
iIHCTPYKTUBHO-METOIMYHUX TOKYMEHTIB [13, 14] me-
TOAOM TIIIOXiAHOL 7Y-3WOoMKHU. 1T TOCTiIKEHb BU-
KopucToByBaBcs pgo3umeTp-pagiomerp MKC-05
«TEPPA».

PE3VYJIBTATU TA OBI'OBOPEHHS

Pesynsratu JIBJI-MoHiTOpuHTY B obctexkeHux HII
Hapomuupskoi OTT y wepBHi 2021 p. mpuBeneHi B
Tadm. 1.

Cepenniii BMicT *’Cs y 1OpoCINX MEIIKaHIIiB 00cTe-
xkennx HIT nexuts y mexax Big 1,6 kbk y ¢. HoBa
Pamua no 6,3 xbk y c¢. Pynua basapcbka. HaiiBuii
piBHi BMicTy iHKOpmopoBaHoro ’Cs 3apeecTpoBaHO y
JIOPOCIMX MelIKaHLiB cc. PyaHa basapceka (6,3 KbkK)
Ta XpuctuHiBka (4,3 kbk). Tpoxu MeHIIIi MOKa3HUKU y
cMmt Hapoauui (3,6 xbk) Ta cc. Ceneup (2,9 xbk) i
Moriiiku (2,6 kbk). ¥V cc. JaBuaku, Bazap ta Pamua
cepeaHE 3HAUYeHHsT cTaHOBUTH 2,4 Kbk, 2,2 Kbk Ta
2,2 xbk BimmoBimHO. MakcuMaJabHO 3apeecTpoBaHe
3HAYeHHsT BMicTy iHKopriopoBaHoro ’Cs y mopocinx
cTaHOBUTHL 66,9 KBK, 1110 (popMye pidyHy HO3y BHYT-
piiHboro omnpomiHeHHs 1,8 M3B - pik!' (cMmT. Hapo-
audi). MakcuMallbHO 3apeecTpoBaHe 3HAUeHHS BMic-

Ta6nuusa 1

the content of *Sr in food products due to the fact that
the contribution of radiostrontium to the total dose of
internal radiation increases over time. Measurement of
the content of *’Sr in food products was carried out on
a SEB-01 beta spectrometer [11]. Sample preparation
for measuring the content of *Sr was carried out in
accordance with methodical recommendations [12].

Measurements of the dose of external radiation
were carried out in accordance with the require-
ments of instructional and methodological docu-
ments [13, 14] by the method of on foot y-surveying.
The MKS-05 «TERRA» dosimeter-radiometer was
used for the research.

RESULTS AND DISCUSSION

The results of WBC monitoring in the examined set-
tlements of Narodychi district in June 2021 are
shown in Table 1.

The average content of ’Cs in adult residents of
the examined settlements ranges from 1.6 kBq in the
village Nova Radcha, up to 6.3 kBk in the village
Rudnya Bazarska. The highest levels of incorporated
¥Cs content were registered in adult residents of
Rudnya Bazarska (6.3 kBk) and Khrystynivka
(4.3 kBk). The indicators are slightly lower in the
town of Narodychi (3.6 kBk) and Selets (2.9 kBKk)
and Motiyki (2.6 kBKk). In villages Davydky, Bazar
and Radcha the average is 2.4 kBk, 2.2 kBk and
2.2 kBK, respectively. The maximum registered value
of incorporated "*’Cs content in adults is 66.9 kBq,
which forms an annual dose of internal radiation of
1.8 mSv - year' (Narodychi). The maximum regis-

Pe3synbraty JIBJI-moHiTOpUHTY iHKOpnopoBaHoro *’Cs y A0POC/IOro HacesieHHA 06CTeXXeHUX HaCeNeHUX MYHKTIB

Hapoauubkoi 0TI y 2021 p.
Table 1

Results of WBC monitoring of incorporated **’Cs in the adult population of the surveyed settlements of the

Narodychi district in 2021

HaceneHi nyHktn Kinbkicts Bmicr '¥’Cs, kBk / Content '¥Cs, kBk Aosa*, M3e - pik’
o0cTexeHunx Dose*, mSv - year-'
Settlements Numb_er of cepeaHE 3HaYeHHs mepiaHa 90% KBaHTMNb MaKC. 3HAYEHHSI CEepPeAHE 3HAYEHHS MaKC. 3HAYEHHs
examinees average value median 90% quantile max. value average value max. value
Hapopawui / Narodychi 17 3,6 £ 6,1 2,0 8,1 66,9 0,097 1,829
Ceneup / Selets 40 29+20 2,5 6,0 8,0 0,085 0,254
Moriiiku / Motiyki 37 26+24 1,8 6,0 12,2 0,079 0,486
3aniccs / Zalissya 49 19+£27 1,2 3,9 18,7 0,055 0,505
[asunkw / Davydky 24 24+15 2,0 4.6 57 0,074 0,177
basap / Bazar 50 22+272 1,6 54 8,6 0,063 0,225
Pynns Basap. / Rudnya Bazar. 8 6,3 £ 6,3 3,3 26,9 17,7 0,17 0,41
Papya / Radcha 53 22+14 1,9 44 6,5 0,064 0,194
Hosa Pagya / Nova Radcha 7 1,6 +0,6 1,6 3,0 2,6 0,041 0,064
Xpuctuniska / Khrystynivka 6 43+43 2,4 20,0 12,5 0,149 0,442
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Ty iHKopropoBaHoro ''Cs y gireit craHoButh 13,9 Kbk,  tered value of incorporated 'Cs content in chil-
mo ¢gopMye piuyHY 03y BHYTpilTHbOro ompomMiHeHHs  dren is 13.9 kBqg, which forms an annual dose of
0,5 M3B - pik™"' (cmT Hapoanui). internal radiation of 0.5 mSyv - year"' (Narodychi).

Ha puc. 3. npeacraBieHo craructuyHuii posmnonin  Figure 3 shows the statistical distribution of radio-
BMICTY pajiolle3ito y JOpOCIOro HaceJeHHsI 00cTeXXeHnX  cesium content in the adult population of the

HIIL. examined settlements.
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PucyHoK 3. CratuctuyHmit posnogin Bmicty iHKopnopoBaHoro 37Cs y fOpOCAMX MeLWKaHUiB 06CTeXeHux
HaceneHux nyHKTiB }XuToMupcbKoi obnacti y uepBHi 2021 p.

Figure 3. Statistical distribution of incorporated 37Cs content in adult residents of the surveyed settlements
of the Zhytomyr oblast in June 2021
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XapakTep CTaTUCTUYHOTO PO3MOALTY iHAUBITyaTb-
HUX PiBHiIB BHYTPilIHbOro onpomiHeHHs y Bcix HIT
(puc. 3.) CBiZYMUTH TIPO 3HAYHY HEPiBHOMIpPHICTH
piBHIB BHYTpPIIlITHHOTO OIPOMIHEHHSI Y MEIIKaHIIiB
oaHoro it Toro x HII. Bci BoHM MaloTh JOBIUii 3aT4r-
HYTUU TTPaBUI «XBIiCT», 110 MOSICHIOETHCS HASIBHICTIO
MNeBHOI YaCTUHM MEIIKaHIIIB 3 BMiCTOM pajiolie3ilo,
1110 3HAYHO BUILMI, HiXX Y iHITNUX XXUTeiB 1iboro HIT.

VYV 2021 p. y Haponuurkomy OTT 0yno mpoBeaeHO
478 JIBJI-BuMipioBaHb y H1opociux Ta 167 — y miTei.
Ile n1an0 MOXIUBICTh HOCTIAUTUA BiKOBI 0COOJIMBOCTI
¢opMyBaHHS 103 BHYTPILIHHOTO OIIPOMiHEHHS Y 1Ib-
oMy perioHi. IluTomMuii BMIiCT iHKOPIIOPOBaHOTO
pamiolesito y A0poCauX Ta OiTeil MpeacTaBlieHO Yy
Tab1. 2.

¥ pesynbrari IpoBeAeHOTO aHATi3y MOXHA 3pOOUTH
BUCHOBOK, 110 cepenHi nmo OTI piBHI onmpoMiHEHHS
JTOPOCIMX BUILI, HiX aiTeil — y 2,7 pa3a. Taka Beauka
Pi3HMLISI MOXE ITOSICHIOBATUCSI OCOOJIMBICTIO BUOIp-
ku. Ha xanb, Ham Baajiocss OOCTEXKMTU HebaraTo
JiTel uepes Te, 1110 eKCIeAN1i0 0y10 OpraHi3oBaHO y
YEpBHi, KOJIM BXe MOYyaIucs LIKiIbHI KaHiKyau. du-
TSIUMMA KOHTUHTEHT IpeAcTaBieHUI 30e01JbIlIoro
JiTbMM MOJIOAIIOIO BiKY, OCKiJIbKM MiTH CTapIllIoro
BiKy Oy aKTMBHO 3allisiHi Ha MTOMalllHiX CiIbChKO-
TOCITOAAPCHKUX POOOTaxX.

Jltst mocmimkeHHs cTaTeBUX 0COOIUBOCTEH (DopMy-
BaHHS 103 BHYTPILITHHOTO OIPOMiHEHHS MTpOaHaJi3o-
BaHO pe3yabTaty JIBJI-BUMiploBaHb yCiX JTOPOCIUX
MenmkaHIiB oocrexxeHux HIT (tadm. 3).

CepenHi piBHI onTpoMiHEeHHS YOJIOBIKiB BMII, HixX
XKiHOK y 1,8 pa3a, 1110, 0O4eBUIHO, MOB'SI3aHO 3 OiJIb-
11010 TTMTOMOIO MAcOI0 M'SI30BOi TKAHWHU Y YOJIOBi-
KiB Ta paliOHOM XapuyyBaHHS 3 OiJbIIOI YaCTKOIO
OPOAYKTIB IUKOI IPUPOIU, HixK Y 3KiHOK.

HocaimkeHnst npodeciiiHux ocobnauBocTeit (popmy-
BaHHS J103W BHYTPILIIHLOTO OIMPOMIHEHHST MEIKAHIIiB
Hapoauliibkoro pailoHy rnokasajiu, 110 HalOiIbIIi piBHI
ONPOMiHEHHSI cepel OOCTEXXEHUX 3apeeECTPOBAHO Y
rpyIi Hemnpauowudoro HaceneHHs (0,117 M3B - pik™') Ta
TpalLiBHUKIB JlicoBoro rocrogapctsa (0,095 M3B - pik'),
noTiM y nieHcionepis (0,079 M3B - pik'!), a HAMHIKYI —
y poGitHukiB (0,072 mM3B - pik') Ta ciy>KOOBLIiB
(0,052 M3B - pix'). To6TO, HAMHMKYI JO3K1 BHYTPILLTHb-
Oro ONTPOMiHEHHS Ma€ Mpaloloye HaCceJIeHHs, OUEBU/I-
HO uepe3 OUTbLIY KYIiBeJbHY CHPOMOXKHICTb i, BIIMOBI/I-
HO, MOXJIMBICTb 3a0€3ME€YUTH Y CBOEMY paLliOHi OLTbIILY
YaCTKY IPOAYKTIB 3 TOPrOBOI MEpexi, HixK 3 BJIaCHOTO
JIOMOTOCTIOAAPCTBA i MTPOAYKTIB TUKOI PUPOIIH.

Ha puc. 4. npencraBiaeHO 3apeeCTPOBaHY HaMU I -
HaMiKy cepe/lIHiX piBHiB BHYTPIiLLIHLOI'O OITPOMiHEHHS

The nature of the statistical distribution of internal
radiation individual levels in all settlements (Fig. 3.)
indicates significant unevenness of internal radiation
levels among residents of the same settlement. All of
them have a long elongated right «tail», which is
explained by the presence of a certain part of the
inhabitants with a content of radiocesium, which is
much higher than that of other inhabitants of this set-
tlement.

In 2021, 478 WBC measurements were carried out in
adults and 167 in children at the Narodychi district.
This made it possible to investigate the age-specific fea-
tures of the internal radiation doses formation in this
region. The specific content of incorporated radioce-
sium in adults and children is presented in Table 2.

As a result of the analysis, it can be concluded that
the average exposure levels of adults according to dis-
trict are 2.7 times higher than those of children. Such
a large difference can be explained by the peculiarity
of the sample. Unfortunately, we were able to exam-
ine few children due to the fact that the expedition
was organized in June, when the school holidays had
already begun. The children's contingent is mainly
represented by younger children, as older children
were actively involved in household agricultural
work.

In order to study the gender characteristics of the
formation of internal radiation doses, the results of
WBC measurements of all adult residents on the
examined settlements were analyzed (Table 3).

Average exposure levels in men are 1.8 times higher
than in women, which is apparently due to a higher
specific mass of muscle tissue in men and a diet with
a higher proportion of wildlife products than in
women.

The study of the occupational characteristics of the
formation of internal radiation dose of residents in Na-
rodychi district showed that the highest levels of expo-
sure among those surveyed were registered in the group
of the non-working population (0.117 mSv - year') and
forestry workers (0.095 mSv - year'), then among
pensioners (0.079 mSv - year'), and the lowest —
among workers (0.072 mSv - year') and employees
(0.052 mSv - year!). That is, the working population
has the lowest internal radiation doses, obviously due
to greater purchasing power and, accordingly, the
opportunity to ensure a greater share of products from
the trade network in their diet than from their own
household and wildlife products.

Figure 4 shows the dynamics of the average internal
exposure levels recorded by us for the residents of four
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Ta6nuua 2
Mutomuit BMicT iHKopnopoBaHoro *’Cs B opraHismi gopocnux 1a gitei B ycix o6crexxeHux HM Hapoguubkoi OTT
¥utomupcbkoi obnacti (06’eaHanmnit macus no OTT) y 2021 p.

Table 2
The specific content of incorporated **’Cs in the body of adults and children in all surveyed settlements in
Narodychi district of Zhytomyr oblast (united array of district) in 2021

; Kinbkictb Mutomuii Bmict '3°Cs, Bk - kr-! [osa*, m3B - pik’
Bikoga rpyna ocio Specific content of '¥’Cs, Bk - kg Dose*, mSv - year'
Age group Number of cepenHE 3HAYEeHHS mepiaHa 90% KBaHTW/Ib MaKC. 3HAYEHHS CepefHE 3HAYEHHS MAaKC. 3HAYEeHHS

examinees average value median 90% quantile max. value average value max. value
[opocni / Adults 478 3550 23 75 806 0,08 1,83
Litn / Children 167 13+ 26 5 29 224 0,03 0,51
Ta6nuuysa 3

Mutomuin BMicT iHKopnopoBaHoro **’Cs B opraHismi 4onoBikiB i xiHok B ob6cTexxeHux HM Hapoguubkoi OTT
¥utomupcbkoi obnacriy 2021 p.

Table 3
Specific content of incorporated **’Cs in the body of men and women in the examined settlements in
Narodychi district of Zhytomyr oblast in 2021

Kinbkictb Muromuii Bmicr '¥Cs, Bk - kr-! [o3a*, m38 - pik’
Taresa rpyn . oo ) ’
Craresa rpyna ocio Specific content of '¥’Cs, Bk - kg Dose*, mSv - year-'
Gender group Number of  cepenne anayenns  mepiana 90% KBAaHTUNb MAaKC. 3HAYEHHS! CEpe/IHE 3HAYEHHS MAKC. 3HAYEeHHs
examinees average value median 90% quantile max. value average value max. value
Yonogiku / Men 241 45+ 63 30 93 806 0,103 1,83
XiHku / Women 235 25+29 18 56 214 0,058 0,49
1
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PucyHoK 4. luHamika cepepHix piBHiB BHYTpPillHbOro onpoMiHeHHA MewkKaHuis okpemux HM KutommpcoKkoi
o6nacri BnpopoBx 2012-2021 pp.

Figure 4. Dynamics of average internal exposure levels of residents of individual settlements of Zhytomyr
oblast during 2012-2021

MemikaHuiB yotupbox HII, y sgxkux Oyaum mposeneHi  settlements in which WBC studies were conducted
JIBJI-mocmimkenHs Bripogosx 2012—2021 pp. during 2012—-2021.
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AK BUAHO 3 puC. 4, 103U BHYTPILTHBOTO OIPOMi-
HeHHsI, 00yMOBJIeHi iHKoprnopauieo 'Cs, Bim 2012
poky mo 2018 pik y MmemkaHiIiB oocrexkennx HIT 1mo-
CTiliHO 3HMKYIOThCS. KoxHi Tpu poku Ha 30—100 %
MpU HECTAOLTbHIN CE30HHIN muHaMilli. BUHATKOM €
HIT XpuctuHiBKa, y IKOMY 3apeeECTPOBAHO Pi3Ke y 5-
6 pasiB 3HMKEHHSI PiBHIB OIIPOMiHEHHS KOXHi 3 pOKU
Bripogosxk 2012—2018 pp. Lle moxe OyTy moB’s13aHo,
3 IIOCTYITOBMM BHI3IOM 3HAYHOI YaCTWHM IIpalie31at-
HOrO HaceJIeHHsI Ha poOOTU 10 pallOHHMX Ta obJjac-
HUX LIEHTPIB.

Y 2021 p. 3apeecTpoBaHO HE3HAYHE 3HMXKEHHS
PiBHIB BHYTPIllITHBOTO OMIPOMiIHEHHS B YCiX 0OCTeXe-
Hux HIT B 1,03—1,1 pa3za mopiBHSIHO 3 pe3yJibTaTaMUu
JIBJI-moniTopunry 2018 p., 1o miaTBepmKye Mmore-
peaHIO OMHAMiKy ITOCTYIOBOIO 3HMXEHHs PiBHiB
OIPOMiHEHHS Ha moToyHoMmy eTarti [15—17]. OxHak,
CJIiJ BiI3HAYUTHU 3HAYHE YIOBUILHEHHS TaAKOTO 3HU-
JKEHHSI TIOPiBHSIHO 3 MONepeIHiMU eTalaMu CIIOCTe-
pexeHHs (2012—2018 pp.)

3a pesysbratamMu onuTyBaHHs (ormutaHo 220 ocid)
11100 OOCSATiB BXMBaHHSI OCHOBHUX MPOAYKTIB Xapuy-
BaHHS SIK MICLIEBHMX, i3 BJIACHOI'O JIOMOTOCIIONApCTRA,
TaK i MpUAOAHUX Y TOPTOBili MepexXi, BCTAHOBJIEHO, 1110
HaiOUIBII BXXMBAHUMHU ITPOAYKTAMM XapuyBaHHS MeIII-
KaniB ooctexxeHnx HIT € MosiouHi Ta 0BoUYeBi MPOIyK-
TU 3 JOMAILIHBOI'O TOCMOJAPCTBA Ta XJ1i000YJI04Hi It 60-
POIIHSIHI BUPOOU 3 TOProBoi Mepexki. MeHIIe HaceseH-
HS BXuBae pudy. B MosoyHOMY parlioHi MeIIKaHIIiB
oocrexxeHux HIT nepesaxatoTb MiCLIEBi IIPOIYKTH, 10-
JISI TIPOMAYKTIB 13 IepKTOPriBii 30BCciM He3HauHa. [Ilono
MPOAYKTIB JIICOBOIO MOXOMKEHHS, HalOIbII BXWBa-
HUMM MiCLIEBUMM MELLIKAHIISIMU € p1u0Oa 3 MiCLIEBUX BO-
JIOMM Ta KOMIIOTHU 3 JricoBuX sria. Ciif 3a3HauYUTH, 1110
HE3BaKalouy Ha HEBEJIMKi 3HAYEHHS CepeaHbOI000BO-
TO CITOXKMBAHHSI IPUOIB i ST/ CYIIIEHUX, cCaMe BOHU MO-
KyTb OYTM HAWOLIbII 3HAYYIIUM MPOIYKTOM Y (DOpMy-
BaHHi 031 BHYTPILLIHBOIO OIMPOMiHEHHSI, OCKIJIbKU €
HaMOLIbII 3a0pyIHEHUMU PAIiOHYKIiJaMMU.

JocmimKkeHHs MPOOyKTiB XapyyBaHHSI TOKa3ajo,
mo BMicT 'Cs y 3i0paHux Mmpobax MoJIoKa B YCiX
oocrexenux HII, okpim cMT Hapoauui, He mepeBu-
1Iy€ AONyCTUMUI piBeHb [irieHiYHOro HOpMaTUBY
I'H 6.6.1.1-130-2006 (J1P) — 100 bx - 1" [18]. 3nHa-
yeHHs1 BMicTy 'Y’Cs BapitoeThest y Mexax Bim 3 bk - 1!
1o 41,4 bk - 1'. B cMmT Haponuui 3HaueHHSI BMiCTy
¥Cs mexarp y Mexxax Bix 3,7 Bk - 1! mo 155,4 bk - 1!,
42 % npo6 matoth BMicT *’Cs, 1o nepepuiiye J1P.

Pesynbratu, npencrasiaeHi B Ta0u. 4 Ta Ha puc. 5,
MOKa3yIoTh, 1110 BMicT '¥'Cs y mpo6ax Mosioka 3 2012 p.
o 2021 p. MOCTYIOBO 3MEHIITYEThCS.

As can be seen from Fig. 4, the internal radiation
doses caused by the incorporation of *’Cs, from 2012
to 2018, are constantly decreasing among the residents
of the examined settlements. Every three years by
30—100% with unstable seasonal dynamics. The
exception is Khrystynivka settlement, which regis-
tered a sharp 5—6 times decrease in radiation levels
every 3 years during 2012—2018. This may be related
to the gradual departure of a large part of the able-
bodied population to work in district and regional cen-
ters.

In 2021, a slight decrease in the levels of internal
radiation was registered in all examined settlements in
the range of 1.03—1.1 times compared to the results of
WBC monitoring in 2018, which confirms the previ-
ous dynamics of a gradual decrease in exposure levels
at the current stage [15—17]. However, it should be
noted a significant slowdown of this decrease com-
pared to the previous stages of observation
(2012-2018).

According to the results of the survey (220 people
were interviewed) regarding the amount of basic food
products consumption, both local, from one’s own
household, and purchased in a retail network, it was
established that the most consumed food products of
the residents of the surveyed settlements are dairy and
vegetable products from the household, and bakery
and flour products from the trade network. A smaller
population consumes fish. In the dairy diet of the res-
idents of the examined settlements, local products
prevail, the share of products from state trade is quite
insignificant. As for products of forest origin, the most
used by local residents are fish from local reservoirs
and compote from forest berries. It should be noted
that despite the small values of the average daily con-
sumption of mushrooms and dried berries, they can be
the most significant product in the formation of the
internal radiation doses, as they are the most contam-
inated with radionuclides.

The study of food products showed that the content of
¥Cs in the collected milk samples in all examined set-
tlements, except for the town of Narodychi, does not
exceed the permissible level of the Hygienic Standard
GN 6.6.1.1-130-2006 (PL) — 100 Bq - I'" [18]. The
value of the content varies from 3 Bq-1'to41.4 Bq - 1.
In the town of Narodychi, the value of the content
ranges from 3.7 Bq -1 to 155.4 Bq - 1", 42% of the sam-
ples have a content of '¥’Cs, which exceeds the PL.

The results presented in Table 4 and Fig. 5 show that
the content of *’Cs in milk samples from 2012 to 2021
is gradually decreasing.
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Ta6nuus 4

IvHamika cepeaHboro Bmicty “’Cs y npo6ax MoJsioKa B 06CTeXKeHMx HaceneHux nyHkrax Hapoauubkoi OTT y

2012-2021 pp.
Table 4

Dynamics of the average content of **’Cs in milk samples in the examined settlements of Narodychi district

in 2012-2021

Hacenenwuii nyHkT

CepepHe 3HayeHHs BMicTy '37Cs, Bk - n-! / Average value of '¥’Cs content, Bq - I!

2012 2015 2018 2021
Settlement TpaBeHb XoBTeHb TpaBeHb XoBTeHb TpaBeHb XoBTeHb YepeeHb
May October May October May October une
Ceneup / Selets 95,4 + 57,8 61,3+£325 77,1 £29,0 21,343 28,7127 36,3 + 15,8 18,3 +2,2
Hapogawui / Narodychi 123,9+ 95,8 879743 69,0 445 344+143 30,8 + 32,7 33,0 £ 26,2 68,7 +2,2
Moriiikn / Motiyki 12,2+59 81+26 16,3+ 6,5 9,1+46 12,7+0,9 21,556 154£272
BmicT $*7Cs BK-n* = TpaseHb / May 2012 m TpaseHb / May 2015 = TpaseHb / May 2018 m yepseHb / June 2021
137Cs content, Bg-It m xoBTeHb / October 2012 m xosTeHb / October 2015 m xoBTeHb / October 2018
350
300 [ === =TT oo ooosoooooooooooooooo-
- - - - - - - -
20 |- - - - - ool
IP =100 Bk-n™' /PL= 100 Bg:I"'
1L 1R e e R e R R R R R
2012 pik / year H“““I 2015 pik / year 2018 pik / year 2021 pik / year
100 1l |
50 ’ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 ‘ | ‘ l (A NTNTN I TTET AT T TT T H||||”l||||||IIIIII|||||||... .....
Mpo6u / Samples

PucyHOK 5. [lunamika cepegHboro Bmicty 37Cs y npo6ax MosoKa B 06CTeXXeHUX HaceNeHUX MyHKTax HaBecHi

Ta BoceHn y 2012-2021 pp.

Figure 5. Dynamics of 37Cs content in milk samples in the examined settlements of Narodychi district of

Zhytomyr oblast in 2012-2021

Y 2012, 2015 poxkax 4iTKO BHUpaXkeHa CE30HHa 3a-
JIEXKHICTb 3a0pYyIHEHOCTI MOJIOKA padiole3ieM B yCix
HII. 3 tpaBHs mo xoBTeHb 2012 poKy 3HAUE€HHS ce-
pennboro BMicty “’Cs y BigiOpaHuxX Ipobax MoJoKa
3Hu3wioch y 1,4—1,6 pasa, y 2015 poui — y 2—3,6 pa-
3a. MIMOBipHO, 116 0GYMOBIEHO OCOGIMBICTIO CiHO-
KoOCiB i KoHLeHTpyBaHHAM 'Cs y cini. LlikaBa cuty-
auis B HIT Mortiiiku, y IKOMy Ha BiIMiHY BiJ IBOX MO-
nepenHix HII, cnocrepiraloTbcsi HEBEIMKi, MPaKTUY-
HO He3MiHHi y MexKaxX OXMOKM, 3HaueHHs BMicTy '¥'Cs
y MOJIOL, 110 Ha Hally AyMKY, ITOB’SI3aHO 3 SIKiCHO
NpOBEICHUMM y MEpIli MicasgaBapiliHi pokud mpodi-
JIAKTMYHUMU 3aX0JaMU Ha IMOJISIX JIJIS BUITacy Xyao0u
Ta 3aroTiBJIi CiHa.
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In 2012 and 2015, the seasonal dependence of
radiocesium contamination of milk was clearly
expressed in all settlements. From May to October
2012, the value of the average content of '¥’Cs in the
selected milk samples decreased by 1.4—1.6 times, in
2015 — by 2—3.6 times. This is probably due to the
peculiarity of haymakers and the concentration of
¥7Cs in hay. There is an interesting situation in
Motiyki settlement, in which, unlike the two previ-
ous settlements, there are small, practically un-
changed values of 'Cs content in milk, which, in
our opinion, are related to the preventive measures
carried out in the fields in the first post-accident
years for grazing cattle and gathering hay.
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I Tinbkm y 2018 polli criocTepiraeThCst AOCTOBIPHE B
1,7 pa3za minBUILIEHHS BMIiCTy padioLe3ilo Bil TpaBHSI
110 XX0BTeHb. [TinBuUIIeHHS cepenHbOro BMicTy ¥’Cs y
npobax monoka cMT Hapoauui y 2021 p., iMOBipHO,
MOB’s13aHe 3 BUITACOM Xy/100M Ha 3a0pyIHEHMX JTyTax.

Cnig 3pobuTy nBa BaxKJKWBI BUCHOBKM IIOJAO 3a0-
PYAHEHHSI paJioOHYKJIiZaMM MOJIOKa Y OOCTEeXEHUX
HIT Hapomuupkoi OTI — mo-nepure, Bmict ¥’Cs y
Mool i yepe3 35 pokKiB miclis aBapii Bce 1e MOXe
nepeBuIlyBaTH, i nepeBuilye y cMT Hapoauui, no-
OyCTUMI piBHi, MO-APYre, SIK MOKa3alu JOCTiIKeH-
HsI, IMHaMiKa HecTabiJibHA i MOTpPeOy€E MOJANTBIIOTO
crioctepexxeHHs. Ha aib, y 1IbOMYy polli yepe3 Ka-
PaHTUH MM HE MaJIi MOXJIMBOCTI TOCJIIUTH CE30H-
HU YNHHUK.

JpyruM BaxkJIMBUM OCHOBHUM IMPOIYKTOM Xapyy-
BaHHS MelnkaHLiB Ilosiccs € kapTomist Ta OBOUYi.
HNunamika cepeanboro Bmicty 'Cs y mpobax Kap-
torii B ooctexkeHux HIT 2Kutomupebkoi obnacti y
2012—2021 pp., mpuBeAcHa B TAOJUIIi 5 Ta HA PUCYH-
Ky 6, CBITYUTD PO 3HWXKEHHS BMicTy v 2021 p.

B xxonHiii 3i6paHiii mpo0i KapTOILIi Ta OBOYiB BMiCT
1%7Cs He mepeBUIIUB JOIMYCTUMUIA piBeHb 60 Bk - kg™
i 1exuthb y Mexax Bim 1,1 bx - kr!' 10 9,9 bk - k1!
(puc. 6).

Bnoponos:x 2012—2021 pp. 3abpynHeHHsT KapTOIUIi
panmiouesiem B obctexxenux HII 3anuinaeTbcst He-
3MiHHUM y MeXax MOXMOKU. BUHSITKOM € 3HaYeHHS
BmicTy ’Cs y BeCHSTHMX mpo0ax kaptoruii y 2018 p.,
KOJIM BOHM 3HAYHO BUILi, HiX y MOIMepeaHi poKu Ta
BoceHU 2018 poky. MoxnuBo, 11e TTOB’I3aHO 3 TUM,
1110 LIOT'O POKY y TpaBHi MelKaH1li oocTexkeHnx HIT
yepe3 HeJOCTAaTHIll BpOXKail MUHYJIOTO POKY 3maiu
JUUISL aHaJTi3y TOCIBHY KapTOILIIO — APiOHY Ta MOraHoi
SIKOCTI, 3 IKO1 OyJ1I0 HaA3BUYailHO BaXKKO IIPUTOTyBa-
™™ pobu. Yepe3 1110, MOXKIMBO, Y TPOOU MOTPATAIN
YACTUHKHU I'PYHTY.

Ta6éauua 5

And only in 2018, there was a reliable 1.7-times
increase in the content of radiocesium from May to Oc-
tober. The increase in the average content of '’Cs in milk
samples of the town of Narodychi in 2021 is probably
related to livestock grazing on contaminated meadows.

Two important conclusions should be drawn regard-
ing the radionuclide contamination of milk in the
examined settlements of Narodychi district — firstly,
the *’Cs content in milk and 35 years after the acci-
dent can still exceed, and exceeds in Narodychi dis-
trict, the permissible levels. Secondly, as shown
research, the dynamics are unstable and require fur-
ther monitoring. Unfortunately, due to the quarantine
this year, we did not have the opportunity to investi-
gate the seasonal factor.

Potatoes and vegetables are the second important
staple food of Polissia residents. The dynamics of the
average "’Cs content in potato samples in the exam-
ined settlements of the Zhytomyr oblast in 2012—
2021, shown in Table 5 and Fig. 6, indicates a decrease
in the content in 2021.

In none of the collected samples of potatoes and veg-
etables, the content of '’Cs did not exceed the permis-
sible level of 60 Bq - kg!' and ranges from 1.1 Bq - kg
t0 9.9 Bq - kg! (Fig. 6).

During 2012—2021, radiocesium contamination of
potatoes in the examined settlements remains un-
changed within the margin of error. The exception is
the value of "’Cs content in spring potato samples in
2018, when they are significantly higher than in previ-
ous years and in autumn 2018. Perhaps this is due to
the fact that in May of this year, due to the insufficient
harvest last year, the residents of the examined settle-
ments submitted seed potatoes for analysis — small
and of poor quality, from which it was extremely diffi-
cult to prepare samples. Due to which, perhaps, soil
particles got into the samples.

IvHamika cepeaHboro Bmicty **’Cs y npo6ax KapTonni B 06CTeXeHMX HaceNeHUX NYHKTax HaBeCHi Ta BOCEHU Y

2012-2021 pp.

Table 5
Dynamics of the average *’Cs content in potato samples in the surveyed localities in spring and autumn in
2012-2021
HaceneHnuii nyHKT CepepHe 3HauyeHHS BMicTy '*7Cs, Bk - kr-' / Average value of '*’Cs content, Bq - kg’
2012 2015 2018 2021

Settlement TpaBeHb XoBTeHb TpaBeHb XoBTeHb TpaBeHb XoBTeHb YepeeHb

May October May October May October une
Ceneup / Selets 30+11 73+42 20+1,0 30+1,2 17,3+49 175+275 44+22
Hapomuui / Narodychi 40+14 6,8+26 3,0+20 54+23 15,7+ 24 35+1,0 49+22
Moriiku / Motiyki 28+43 46+15 40=20 42+15 202+22 49+0,3 41+22
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BMicT *Cs BK-KI! = TpaseHb / May 2012 = TpaseHb / May 2015 = TpaseHb / May 2018 = yepBeHb / June 2021
137Cs content, Bg-kg* = xoBTeHb / October 2012 = xoBTeHb / October 2015 = xosTeHb / October 2018
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PucyHok 6. lunamika BmicTy 137Cs y npo6ax kapTonsi B 06cTexkeHUx HaceneHux nyHkrax Hapoguubkoro OTT
¥utomupcbKoi obnacriy 2012-2021 pp.

Figure 6. Dynamics of »37Cs content in potato samples in the examined settlements of Narodychi district of
Zhytomyr oblast in 2012-2021
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PucyHoK 7. luHamika BmicTy 37Cs y npo6ax cyweHux nicoBux rpu6is, 3i6paHux y MelwkaHuiB o6cTexeHux
HaceneHux nyHkKTiB Y{utommupcbkoi obnacriy 2015-2021 pp.

Figure 7. Dynamics of 1’Cs content in samples of dried forest mushrooms collected from residents of sur-
veyed settlements of Zhytomyr oblast in 2015-2021

Jani, mpuBeneHi Ha puc. 7, CBimuaTh IMpO BUCOKI piBHI The data shown in Fig. 7 indicate high levels of
BmicTy ¥'Cs y mpo0ax rpudiB CyIIEHUX. 37Cs content in samples of dried mushrooms.
BoHu y pecatku pasiB MepeBUINYIOTh AOMYCTUMUIA They are ten times higher than the permissible

piBeHb, nepenbdavyenuii [rieniunum HopMatuBoM 'H 6.6, level stipulated by the Hygienic standard of GN
1. 1-130-2006, 2,5 xkbk - kr' [18]. MakcumanbHe 3a-  6.6. 1. 1-130-2006, 2.5 kBq - kg' [18]. The maxi-
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peecTpoBaHe 3HaueHHs BMicTy '’Cs y mpobax rpubiB,
3i0paHux MelkaHusiMu y yepBHi 2021 poky B Hapo-
nuibKiit OTT cranoButb 93,6 Kbk - k', 0 y 37 pasiB
MEPEBUILLYE JOITYCTUMUM PiBEHb.

JvHaMmika CBigYUTb, MO-MeplIe, MPO He3MiHHO BU-
coki piBHi BMicTy "’Cs y mpo6ax cylIeHuX IpubiB y
MiclieBUX JIicax Ta, O-Apyre, Ipo BeJIMKY HEPiBHOMIp-
HICTb 1X 3a0pyIHEHHS.

BumicT *Sr y mpoGax MpoayKTiB He MEePEeBUIIYE T0-
NYyCTUMMX PIiBHIB i HE MOXE CYTTEBO BIUIMBATH Ha
¢opMyBaHHS T03W BHYTPIIITHHLOTO OIIPOMiHEHHSI.

IIpoBeneHi HamMu MpsIMi BUMIpIOBaHHS TTOTYKHOCTI
JTIO31 30BHIIIIHBOTO oripoMiHeHHs B TToBiTpi B HIT Hapo-
auubkoro OTT 2KutoMupchKoi 061acTi mokasaiu, 110
pamiauiianit poH B ooctexkyBanux HIT y 2021 p. mne-
*KuTh y Mexax Bin 0,10 mx3B - ron! 10 0,14 Mk3B - rox.
Po3paxoBaHi 3HaUeHHS PiYHUX €(DEKTUBHUX 103 30B-
HiIlTHBOTO OIIPOMiHEHHS HACEJIEHHSI CTAHOBJISTL 266—
347 MK3B * piKk’', 1110 HIXKYE OLIIHOK CepelHiX 3HauYeHb
J103 30BHIILIIHBOTO OMPOMiHEHHSI HaCEJIEHHS KOJIUIITHbO-
ro PansgHcekoro Coro3y y 1981—1985 pp. 3a paxyHOK
MPUPOIHOTO pamiawiitHoro ¢ony (300—650 MK3B - pik')
[19—22]. Ha xanp, oTpuMaHi HaMu pe3yJIbTaTu He-
MOKJIVMBO TIOPIiBHATH 3i 3HAYEHHSIMU JOaBapiliHUX 103
B oocrexyBanux HII no aBapii Ha YAEC, ockinbku B
HalIoOMYy PO3HOPSIAXKEHHI BiICyTHI Taki gaHi. 3 iHIIOro
00Ky, B ooctexeHux HII 3apeecTpoBaHO BUCOKMIA KO-
pensduiiHuii 3B’5130K (KoeilieHT Kopelsiiii cTaHo-
BUTh 0,75) MiX IIIBHICTIO pagioaKTUBHUX BUIIadiHb
3Cs micast aBapii Ha HAEC Ta BU3HaYeHUMU PiYHUMU
J103aMM 30BHIIIHBOTO OoNpoMiHeHHs. Taki pe3yabraTu
CBigYaTh MpPO HEOOXiAHICTb TMPOBEAEHHS HAyKOBUX
JIOCJIIKEeHb 1100 HATypHOTO BU3HAYEeHHST (pakTwd-
HUX M aKTyaJbHMX Ha CbOTOAHI 3HAY€Hb ILIUIBHOCTI
panioaKTUBHUX BUMNAiHb.

BUCHOBKU
ITpoBenenumii y 2021 p. KOMILUIEKCHUI paaialiiHO-Ti-
rienivanit MoHiTopuHr 10 HIT Hapommmekoi OTI
KutoMupcbKoi 061acTi, TokKasas, 1110 piyHi e(DeKTUB-
Hi 031 OTIPOMiHEHHS HaceJIEHHS B 00CTeXXYBaHUX Ha-
CeJICHUX IYHKTaX, B IIOTOYHOMY POIli (POPMYIOTLCS B
OCHOBHOMY 32 PaXyHOK /103 BHYTPIilLIHLOI'O OIPOMiHEH-
HS i He TepeBuILyIoTh 1,82 M3B * pik' y AOpocinX Ta
0,51 M3B - pik' y miteit mpu kputepio P3T 1 M3B - pik’'.
3apeecTpoBaHO MOAAIbIIE 3HWXEHHS PiYHUX 103
BHYTPILIHBOTO OIpOMiHeHHS B ooctexeHux HITy 1,1
paza (0,073 m3B - pix"' y 2018 p. Ta 0,067 M3B * pik'y
2021 p.), 10 MiATBEpIKYE 3apeeECTPOBAHY HAMU AU-
HaMiKy MOCTYNOBOI0 3HUXKEHHS PiBHIB OMPOMiHEHHS
Ha TIoTOYHOMY eTarri aBapii Bix 2012 p. OmHaxk, ciing

mum registered value of '’Cs content in mushroom
samples collected by residents in June 2021 in the
Narodychi district is 93.6 kBq - kg, which is 37
times higher than the permissible level.

The dynamics indicate, firstly, consistently high
levels of '"Cs content in samples of dried mush-
rooms in local forests and, secondly, great uneven-
ness of their contamination.

The content of *Sr in product samples does not
exceed permissible levels and cannot significantly
affect the formation of the internal radiation dose.

Our direct measurements of external radiation dose
in the air in the Narodychi district settlements of the
Zhytomyr oblast showed that the radiation back-
ground in the examined settlements in 2021 is within
the range of 0.10 uSv - h' to 0.14 uSv - h™'. The cal-
culated values of annual effective external radiation
doses of the population are 266—347 uSv - year’,
which is below estimates of the average values of
external radiation doses of the former Soviet Union
population in 1981-1985 due to the natural radiation
background (300—650 uSv year') [19-22].
Unfortunately, the results obtained by us cannot be
compared with the values of pre-accident doses in
the examined settlements before the accident at the
Chornobyl NPP, since we do not have such data at
our disposal. On the other hand, a high correlation
(correlation coefficient is 0.75) between the density
of radioactive fallout of '*’Cs after the accident at the
Chornobyl nuclear power plant and the determined
annual doses of external radiation was registered in
the examined settlements. Such results indicate the
need for conducting scientific research on the deter-
mination of the actual and currently relevant values
of the radioactive fallout density.

CONCLUSIONS

In 2021, the comprehensive radiation-hygienic
monitoring of 10 settlements in Narodychi district of
the Zhytomyr oblast showed that the annual effec-
tive doses of population radiation in the surveyed
settlements in the current year are formed mainly
due to internal radiation doses and do not exceed
1.82 mSv - year” in adults and 0.51 mSv - year' in
children with the RCT criterion of 1 mSv - year™.

A further decrease in the annual internal radiation
doses in the surveyed settlements was recorded by 1.1
times (0.073 mSyv - year' in 2018 and 0.067 mSv - year!
in 2021), which confirms the dynamics of a gradual
decrease in radiation levels in the current at the stage
of the accident from 2012. However, it should be
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BiI3HAYMTH 3HAYHE YIOBIILHEHHS TAKOTO 3HIDKEHHS
TMOPIBHSIHO 3 TIOTIEPEIHIMU eTaraMy CIIOCTePesKEeHHS
(2012—2018 pp.).

Haii6inpi 3a0pynHeHUMU TIPOAYKTaMU B 00CTeXe-
Hux HIT Hapoauibkoi OTT 2ZKutoMupcekoi obJ1acTi €
JIICOBi MPOAYKTHU, OCOOJIMBO TPUOU, Ta MOJIOKO.

TakyM YMTHOM, OCHOBHUM YMHHUKOM, SIKI1 (hopMye
JI03y BHYTPILIIHHOTO OMPOMiHEHHS MEIIKaHIIiB 00CTe-
xxeHux HIT 2Kutomupcbkoi o0JacTi, 3alWIIAeThCs
HaaxomkeHHs Y’Cs B opraHi3M 3 mpoayKTaMU JIiCOBO-
IO TIOXOIKEHHS Ta MOJIOKOM.

OOMekeHi «Bpoxai» JIiCOBUX TPOAYKTIB B OCTaHHI
POKHU TOSICHIOIOTh 3arajibHe 3HIDKEHHSI PiBHIB BHYT-
PILLIHBOTO OMPOMiHEHHSI HACEJICHHS AOCiIXyBaHUX
TepUTOPili HA MOTOYHOMY eTarli aBapii. BogHouac 3po-
3yMiJlo, 1110 y OaraTuii Ha BpoKaii rpudiB piK, iCHy€ Be-
JIMKa WMOBIpHICTh 3HAYHOI'O ITIiBUINEHHS pPiBHIB
BHYTPIIIHBOIO OIIPOMIHEHHSI 32 paxXyHOK HAaIXOIKCH-
Hsl pajiole3ito MpU iX CIOXKUBaHHI.

AHani3 piyHuX e(eKTUBHUX J03 30BHIIIHHOTO OII-
POMiHEHHS CBiMUUTH MPO HEOOXiTHICTh MPOBEICHHS
HayKOBMX JOCHiIKEHb 1100 HATYpPHOTO BM3HAYEHHS
(aKTMYHUX, aKTyalbHUX Ha CHOTONHI 3HAYeHb IIiJIb-
HOCTI pajioaKTUBHUX BUMAHiHb.
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noted a significant slowdown of this decrease com-
pared to the previous stages of observation
(2012—-2018).

Forest products, especially mushrooms, and milk
are the most contaminated products in the examined
settlements in Narodychi district of Zhytomyr oblast.

Thus, the main factor that forms the internal radi-
ation dose of the residents in examined settlements
of the Zhytomyr oblast remains the entry of ’Cs
into the body with products of forest origin and
milk.

The limited «harvest» of forest products in recent
years explains the general decrease in the levels of
internal exposure of the population in the studied
territories at the current stage of the accident. At the
same time, it is clear that in a year rich in the harvest
of mushrooms, there is a high probability of a signif-
icant increase in the levels of internal radiation due
to the intake of radiocesium during their use.

The analysis of annual effective doses of external
radiation indicates the need to carry out scientific
research on the field determination of the actual val-
ues of the radioactive fallout density that are relevant
today.
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