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CTAH TA PE3YJIBTATU PAIAIIIAHO-TITIEHIYHOIO
MOHITOPUHI'Y HACEJIEHUX ITYHKTIB PAIIOAKTUBHO
3ABPYIHEHMX TEPUTOPIN YKPATHU HA IOTOYHOMY
ETAIII ABAPII HA YAEC

MeTa: aHani3 pesynbratiB pagiallifnHO-TirieHiYyHOr0 MOHITOPUHTY HaceneHux nyHkTiB (HIM) pagioakTneHO 3abpyaHe-
Hux Teputopiit (P3T) YkpaiHn Ha noToyHoMy eTani aBapii Ha YAEC Ta AMHAMiKN OCHOBHMUX YMHHUKIB hopMyBaHHSA f0-
31 ONPOMiHEHHS HAaCeNeHHS Ha OCHOBI BNACHMUX EKCMEPUMEHTANbHUX AOCAimKeHb B penepHux HITy 2012-2024 pokax.
Marepianu i meToau. [ns gocnifxenHs 6yno obpaHo 23 HIM P3T Ykpainu — 8 HIN IeaHkiBcbkoi Ta Monicbkoi 06’eaHa-
HUX TepuTopiansHux rpomag (OTI) Kuiscbkoi obnacti, 4 HMN Crapocinbebkoi OTI CapHeHCbKOro paiioHy PiBHeHCbKOT
o6nacti Ta 11 HN Hapoanubkoi cenuwHoi TeputopianbHoi rpomagn (CTI) Xutommpcbkoi obnacTi, B akux y micnsa-
BapiiHi POKM peecTpyBanucs HalBuLWi piBHi ONPOMiHEHHS HAceNeHHs Ta pa3 Ha 3 poku GYB NMPOBEAEHUIT KOMMNIEKC-
HWUN pagiayifnHO-TiriEHIYHUNA MOHITOPWHT, AKWIA BKAOYAB: BWi3HUI JIBJI-MOHITOPWUHT ANs BU3HAYEHHS [03M
BHYTPilUIHbOTO ONPOMiHEHHS; 36ip NPO6 OCHOBHMUX NPOAYKTIB XapyyBaHHA Ta ix aHani3 Ha BMicT pagioHyknigis *’Cs Ta
Sy; BMUMiplOBAHHA MOTYXXHOCTi €KCNO3WLiAHOT 403U 30BHilUIHBOrO ONPOMIHEHHS ANf OOCHiAXEHHA KOMMOHEHTH
30BHilWIHBbOrO OMPOMiHEHHS; ONUTYBAHHS MelKaHLiB WOAO 00CAriB CNOXMBAHHA NPOAYKTIB XapyyBaHHA K MicLEBUX
i3 BNACHOTO AOMOroCMOAapcTBa, Tak i nNpuabaHux y ToproBi mepexi. B pobOTi BMKOPUCTAHO [03MMETPUYHI,
pafioxiMiyHi, MaTEMATMYHi METOAM JOC/iIKEHHS.
Pe3ynbTraTu. 3apeecTpoBaHo 3arajibHe NoAasblie 3HUKEHHS PiBHIB BHYTPilUIHbOrO ONPOMiHEHHS B YCiX 0OCTEKEHMUX
HMN Kuicbkoi, )Xutomupcbkoi, PiBHeHCbKOT 06nacTeit Ha TNi HecTabinbHOT Ce30HHOT UHAMIKM BNPOAOBXK POKY. PiuHi
eeKTUBHI B03M ONPOMiHEHHA HaceneHHs y penepHux HIN Ha noTouHoMmy eTani aBapii Ha YAEC dopmytoTbesa 3a paxy-
HOK [103 BHYTPilUHbOTO OMPOMiHEHHS, iKi He nepesulyoTs 0,50 m3B - pik™ y 2022 p. y Kuiscekiii, 0,67 m3B - pik'y
2023 p. y PiBHeHcbKil, 1,04 M3B - pik? y 2024 p. y Xutomupcekinn obnactax npu kputepito P3T 1 m38 - pik™. OcHoB-
HUM YUHHUKOM, WO HOPMYE 03y BHYTPiWHBOTO ONPOMiHEHHS, € iHKOpnopoBaHuii ¥'Cs, W0 HaAXOAUTb B OpraHism 3
TaKMMU OCHOBHMMM NMPOJYKTaMU XapyyBaHHsA, AK MONIOKO, Ta iCOBi NPOAYKTH, Hacamnepea, rpubu, ski B Monicbkomy
perioHi TPaAMLIiHO CKNafaloTb CYTTEBY YACTUHY XapyoBOrO paLlioHy.
BucHoBku. IcHyloua pafialiiiHo-eKonoriyHa cutyalis B MicLeBocTax, AKi Nigaanucs pagioakTMBHOMY 3a6pyaHEHH!0
BHacnifok YopHobuibCcbKoi KatacTpodu, NoTpebye NPOAOBKEHHS MOHITOPUHTY 3a PiBHAMMW pagioakTUBHOIO 3abpya-
HEHHs MPOAYKTIB XapyyBaHHsA, 0c06MBO 3ibpaHuX B icax, i 403 ONPOMiHEHHS HACENEHHS.
KniouoBi cnoBa: pafioakTMBHO 3a0pynHeHi TepuTOpii, KOMNIEKCHWI pafialilHO-Firi€HiYHWIA MOHITOPMHT, Ao3a
BHYTPilUHbOTO ONPOMiHEHHS, NYUNbHUK BUNPOMiHIOBaHHSA ntofuHu (JIBJ), npogyktn xapyyBaHHs; *’'Cs; Sr.
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STATUS AND RESULTS OF RADIATION-HYGIENIC MONITORING
OF SETTLEMENTS IN RADIOACTIVELY CONTAMINATED AREAS
OF UKRAINE AT THE CURRENT STAGE OF THE CHORNOBYL
ACCIDENT

Objective: the aim of the study was to analyze the results of radiation-hygienic monitoring of settlements located
in radioactively contaminated territories (RCT) of Ukraine at the current stage of the Chornobyl accident, as well as
the dynamics of the main factors contributing to population exposure doses, based on our own experimental
research conducted in reference settlements during 2012-2024.
Materials and Methods. The study covered 23 settlements in RCT of Ukraine: 8 settlements of the Ivankiv and
Poliske amalgamated territorial communities (ATC) of Kyiv region, 4 settlements of the Starosilska ATC of Sarny dis-
trict, Rivne region, and 11 settlements of the Narodychi settlement territorial community (STC) of Zhytomyr region.
In the post-accident years, these settlements recorded the highest exposure levels, and once every 3 years a com-
prehensive radiation-hygienic monitoring was performed, which included: field WBC-laboratory surveys to assess
internal exposure doses; collection of food samples with subsequent analysis for radionuclides **’Cs and *Sr; meas-
urement of the exposure dose rate (EDR) to study external exposure; and surveys of residents on food consumption
volumes, both from their own households and purchased in trade networks. Dosimetric, radiochemical, and mathe-
matical methods were applied in the study.
Results. A general further decrease in the levels of internal exposure was recorded in all surveyed settlements of
Kyiv, Zhytomyr, and Rivne regions, against the background of unstable seasonal dynamics during the year. Annual
effective doses of population exposure in reference settlements at the current stage of the Chornobyl accident are
mainly formed by internal exposure doses, which did not exceed 0.50 mSv-y* in 2022 in Kyiv region, 0.67 mSv-y™*in
2023 in Rivne region, and 1.04 mSv-y™in 2024 in Zhytomyr region, with the RCT criterion set at 1 mSv-y™. The main
factor determining internal exposure dose is incorporated **’Cs, entering the human body primarily through food
products such as milk and forest products, especially mushrooms, which traditionally constitute a significant part of
the diet in the Polissia region.
Conclusions. The existing radiation-ecological situation in areas exposed to radioactive contamination as a result
of the Chornobyl catastrophe requires continued monitoring of the levels of radioactive contamination in food prod-
ucts, especially those collected in forests, as well as monitoring of population exposure doses.
Key words: radioactively contaminated territories, comprehensive radiation-hygienic monitoring, internal exposure
dose, whole body counter (WBC), food products, *¥’Cs, *°Sr.
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BCTYII

Bnacnigok aBapii Ha YOpHOOMIBCBHKIN aTOMHI
enexktpocranuii (YAEC) pagionykinigamu 6yno 3a0-
pyIHeHo TepuTopii 12 obmacteit Ykpainu. Jlo3umer-
PUYHOMY KOHTPOJIIO BiATIOBIAHO 10 3aKOHY YKpaiHU
«ITIpo mpaBoBMIi pexXMM TepuUTOpii, 110 3a3Haja
pagioaKTUBHOIO 3a0pyaHEHHs BHacainok YopHo-
OMIBCHKOI KaTacTpodu» Ta moctaHoBu KabGiHery
MinictpiB (KM) YPCP Ne 106 Bix 23.07.1991 p. no-
3UMETPUYHOMY KOHTpouto mimsaranyd 2021 Hacene-

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

INTRODUCTION

As a result of the Chornobyl Nuclear Power Plant
(ChNPP) accident, territories in 12 regions (oblasts) of
Ukraine were contaminated with radionuclides.
According to the Law of Ukraine «On the Legal
Regime of Territories Radioactively Contaminated as a
Result of the Chornobyl Catastrophe» and the
Resolution of the Council of Ministers of the
Ukrainian SSR No. 106 of July 23, 1991, dosimetric
control was to be carried out in 2021 settlements [1, 2].
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Huil myukt (HIT) [1, 2]. HaiiGinemr 3a0pyaHeHUMU
pamioHyKIigaMu BUSIBUIUCH TepuTopii KHMiBCbHKOI,
PiBHeHChbKOI  Ta Kurtomupcbkoi obyacTei.
Panionoriunomy koHtposo mimisaranu 469 HIT y 21
paiioni Kuiscokoi, 700 HIT y 9 paitonax ZKutomupch-
koi, 339 HII y 6 paiionax PiBHeHCBKOI oOnacrteil. Y
2012 portii 4-Ta 30Ha TTOCUICHOTO PalioeKOJIOTIYHOTO
KOHTPOJII0 cKacoBaHa (pemakilisi 3akoHy Noe 5459-VI
Bin 16.10.2012 p.) Ha croronni 842 HIT Ykpainu 3amu-
LIAI0ThCI BiAHECEHMMU A0 3-1 30HM TrapaHTOBAHOIO
JIOOPOBIUILHOIO BifCeJIeHHS BiIMIOBIAHO JO HOBOI pe-
Jaxkuii 3aKoHy Ta MiajIsAaraloTh pagialliiiHO-Tiri€HiYHO-
My MoHiTopuHry. bimbmicte 3 Hux (607) — HII
KwuiBcbkoi, ZKutomupcbkoi Ta PiBHeHChKO1 001acTeid.
OnHak [OO3MMETPUYHUI MOHITOPMHI HaCeIeHHS
panmioakTuBHO 3a0pyaHeHux Teputopiit (P3T), 1mo
MPOBOIMBCS Y paMKax JlepxkaBHOI mporpaMu «3arajib-
HOIO3MMETPUYHA MMACIIOPTU3aLlisl HACeJCHUX ITyHKTIB
Ykpainu» [3—5], y 2009 — 2010 pp., Oy;10 npusyrnuHe-
Ho. HHIIPMTI'O 3anmouatkyBaB BUOipKOBHUiT JO3UMET-
pUYHUI MOHiITOpUHT B okpemux HII 3 HailBuImmmmu
piBHSIMU onpoMiHeHHs (KoHTpoabHUX HIT) Lux Tphox
obOsacteit [6]. Pesyabratu poOGOTHM TMOKa3ajau IMigBU-
IIEHHSI PiBHIB BHYTPIIIHBLOIO OIPOMiHEHHS MEIIl-
KaHIiB odpaHux mis nochimkeHHss HIT BitHocHO pe-
3yJbTaTiB MOHITOpUHTY 2008 poKYy, SICKpaBO BUPaXKEHY
CE30HHICTb, 3HAUHE 3a0pyAHEHHSI MPOAYKTIB MicLie-
BUX TOCHOAApPCTB Ta AWMKOI mpupoau. OcobauBo 1ie
CTOCyBaJIOCs JicoBUX rpubiB. BMicT pagioniesito B HUX
y IeCATKH, a B OKpEMMX BUITaIKaX Y COTHI pa3iB, Iepe-
puiryBaB gonyctumi pisHi 'H 6.6.1.1-130-2006. Pe-
3yJbTaTU poOOTU OynaM BUKJIAAEHI y JOMOBITHUX 3a-
nuckax no MiHicTepcTBa Haa3BUYAHUX CUTYaLlild
(MHC) Ta nmpencraBieHi Ha MiXHapoaHiii KoHe-
peHmii «25 pokiB YopHOOMILCHKOT KaTacTpodu. bes-
neka MaioyTHboro» [7]. ¥V 2011-2012 pp. BocTaHHE
OyJ10 MPOBENEeHO AO3UMMETPUYHUI MOHITOPUHI Hace-
JnenHs P3T y pamkax JlepkaBHOi mporpamMu «3arajib-
HOAO03MMETPUUHA TAaCOPTU3ALlisl HAaCEJIEHUX TTyHKTIiB
Ykpaiuw» [8, 9]. 3a 1i pesynbratamMmu OyJIO MiATOTOBIIE-
HO no3uMeTpuyHi nacropty HII, BinnoBigHO 10 SKuX 10
3-130onm notpamuio 26 HIT, me 80 HIT manu «macnopt-
Hi» no3u B iHnTepBaii 0,5 M3B - pik'— 1,0 M3B - pik™.
OpnHak, pe3yJabTaTy He Oyau 3aTBepKeHi. TakuM 4yu-
HOM, CKJajacsd CcuTyallis HEeBM3HAYEHOCTi 100
panialiifHO-ririeHiYHOTO MOHiITOpUHTY Ha P3T.

3 2013 poky D03MMETPpUIHNI KOHTPOJIb HACEJICHHS
P3T B VYkpaini mpakTU4HO He TMPOBOAUTHCA. €nMHa
YCTaHOBA, $IKa MPOBOIWTH POOOTHU 3 KOMIUIEKCHOTO
paniauiiiHo-ririeHiyuHoro MoHiTopuHry P3T 3anu-
maetbcst HHIIPMTIO [10—12].

The most heavily contaminated areas were identified
in Kyiv, Rivne, and Zhytomyr regions. Radiological
monitoring covered 469 settlements in 21 districts of
Kyiv region, 700 settlements in 9 districts of Zhy-
tomyr region, and 339 settlements in 6 districts of
Rivne region. In 2012, Zone IV (the zone of en-
hanced radioecological control) was abolished (Law
of Ukraine No. 5459-VI of October 16, 2012). At
present, 842 settlements in Ukraine remain assigned
to Zone III (the guaranteed voluntary resettlement
zone) according to the updated version of the Law
and are subject to radiation-hygienic monitoring.
Most of them (607) are located in Kyiv, Zhytomyr,
and Rivne regions. However, dosimetric monitoring
of the population of radioactively contaminated ter-
ritories (RCT), carried out within the framework of
the State Program «General Dosimetric Certifica-
tion of Settlements of Ukraine» [3—5], was suspend-
ed in 2009—2010. The National Research Center for
Radiation Medicine of Hematology and Oncology
(NRCRMHO) initiated selective dosimetric moni-
toring in certain settlements with the highest exposure
levels (control settlements) in these three regions [6].
The results showed increased levels of internal expo-
sure residents of the selected settlements compared
to 2008 monitoring data, pronounced seasonality,
and significant contamination of food products from
local households and wildlife. This was particularly
evident in forest mushrooms, where radiocesium
content exceeded permissible levels set by GN
6.6.1.1-130-2006 by tens, and in some cases, hun-
dreds of times. The results were presented in memo-
randa to the Ministry of Emergencies and at the
international conference «25 Years of the Chornobyl
Catastrophe: Safety for the Future» [7]. In
2011—-2012, dosimetric monitoring of the population
of RCT was conducted for the last time under the
State Program «General Dosimetric Certification of
Settlements of Ukraine» [8, 9]. Based on its results,
dosimetric passports for settlements were prepared,
according to which 26 settlements were classified as
belonging to Zone III, while 80 settlements had
«passport» doses in the range of 0.5—1.0 mSv -y
However, the results were not officially approved.
Consequently, a situation of uncertainty arose
regarding radiation-hygienic monitoring in RCT.

Since 2013, dosimetric monitoring of the popula-
tion in RCT in Ukraine has practically not been
conducted. The only institution that continues com-
prehensive radiation-hygienic monitoring of RCT is
NRCRMHO [10-12].
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META JOCJIIJIZKEHHA

MeTolo JOCHiIKEHHSI € aHali3 pe3yabTaTiB pafia-
nitiHo-ririenignoro moHiTopuary HIT P3T VYkpainn
Ha riorouyHoMy eTarti aBapii Ha YAEC ta nuHamiku oc-
HOBHUX YMHHUKIB (hOPMYyBaHHS J0O3U OMPOMiIHEHHS
HaceJIeHHSI Ha OCHOBi BJIACHUX €KCIePUMEHTATbHUX
nJocrimkeHb B pertepanx HITy 2012—2024 pokax.

MATEPIAJIN 1 METOAN JOCJIII2KEHH I

Mg mocnimkenHs oymno oopano 23 HIT P3T Ykpainu —
8 HII IBankiBcekoi (cc. TopHocraiinminb, JuTaTky,
ITicku, KapnuniBka) ta ITonickkoi (cc. PariBka, JIyro-
BUKM, Map’aHiBka, 3eaeHa IToisiHa) 00’ emHAHUX TepU-
topiansHux rpoMan (OTI) KwuiBcwkoi obmacti, 4 HII
Crapocinecbkoi OTT (cc. Crape Ceno, Bexurs, Ilepe-
xoauyi, Jpo3aunub) CapHeHCHbKOro paitloHy PiBHEHCH-
Koi obnacti Ta 11 HIT Hapoauiipkoi ceuIHol Tepu-
topianbHOi rpoMamn (CTI) 2Kutommpcbkoi obmacTi
(cmt Hapomnui, cc. Ceneup, bazap, PynHs bazapcbka,
XpuUcCTUHiIBKa — 2-ra 30Ha, cc. Moriliku, 3aniccs, Jla-
Buaku, Pamua, HoBsa Pamua, Ipesnsg — 3-Ta 30Ha), B
SIKMX Yy MicasaBapiliHi poKM peecTpyBalucCsl HaWBUILI
piBHi OMpOMiHEHHsT HaceJleHHs, Hagami, perepHi HII.
Pa3 Ha 3 poku B ux HIT OyB rpoBeneHMiA KOMIUTEKCHUMA
pafialifHO-TiriEHIYHWI MOHITOPUHI, SIKMI BKJIIOYAB:

> BUI3HUU JIBJI-MOHITOpUHT JJ1s1 BUBHAYEHHSI 03U
BHYTPILIHHOI'O OIPOMiHEHHS;

> 30ip Mpo0 OCHOBHUX IMPOAYKTIB XapuyBaHHS Ta iX
aHaJti3 Ha BMicT pamioHykiimiB *'Cs ta *Sr;

> BUMIpIOBaHHSI TOTYXKHOCTI €KCHO3ULIHOI 1031
30BHilIHBOTO onpoMiHeHHs (ITEJL) nist pociimkeHHS
KOMITOHEHTHU 30BHIITHBOTO orpoMiHeHHs y imx HIT;
> OMUTYBAHHS MELIKAHIIIB 111010 OOCSTIB CITOKUBAHHS
MPOAYKTIB XapuyBaHHSI SIK MiCLIEBHX i3 BJIACHOTO IOMO-
TroCIiogapcTBa, TaK i MpUAOAHUX Y TOPTOBill Mepexi.

BumMiproBanHst BMicTy iHKopriopoBaHoro *’Cs mpo-
BEACHO 3a AOITOMOTIOI0 JiUMJIbHUKA BUITPOMiHIOBAHHS
moanau (JIBJI) «Cxkpunuep-3M» (IHEKO, KwuiB)
Ne 153 mepecyBHOro TUITy 3a MiclieM MPOXHBaHHS
o0cTexyBaHux ocib (puc. 1). KamiOpyBaHHs npuiiany,
BUMIPIOBaHHS Ta pO3PaxyHOK Pe3ybTaTy BUKOHAHO 3a
CTaHIAPTU30BaHOI0 METOANKOIO, PO3POOJIECHOI B
HHIPMIO [13—15].

IIpoOu OCHOBHUX MNPOAYKTIB XapuyBaHHS OyiIu
3i0paHi B JomallHixX rocrnomapctsax pernepHux HII,
Oe3nocepeaHbO 3a MiCLIEM MPOXKMBAHHS Ta JOCTABJIEHI
JJIsI JOCHiIKEHHS B JJabopaTopito padialliiiHoOi TirieHu
ta MoHiTopuHry (PI'M) HHIIPMI O (puc. 2).

BumiproBanns BMicty '¥'Cs y mpo6ax mpoayKTiB Ipo-
Boauau Ha ramma-crektpometpi SILENA. Jlnsa Bu3s-

OBJECTIVE

The aim of the study was to analyze the results of
radiation-hygienic monitoring of settlements in
RCT of Ukraine at the current stage of the
Chornobyl accident, as well as the dynamics of the
main factors contributing to population exposure
doses, based on our own experimental research con-
ducted in reference settlements during 2012—2024.

MATERIALS AND METHODS

The study included 23 settlements in RCT of
Ukraine: 8 settlements of the Ivankiv (Hornostaypil,
Dityatky, Pisky, Karpylivka) and Poliske (Ragivka,
Luhovyky, Maryanivka, Zelena Polyana) amalga-
mated territorial communities (ATC) of Kyiv region;
4 settlements of the Starosilska ATC (Stare Selo,
Vezhytsia, Perekhodychi, Drozdyn) of Sarny dis-
trict, Rivne region; and 11 settlements of the
Narodychi STC, Zhytomyr region (Narodychi,
Selets, Bazar, Rudnya-Bazarska, Khrystynivka —
Zone I1; Motiyky, Zalissya, Davydky, Radcha, Nova
Radcha, Grezlya — Zone III). In the post-accident
years, these settlements recorded the highest popu-
lation exposure levels and were further designated as
reference settlements. Every three years, compre-
hensive radiation-hygienic monitoring was per-
formed in these settlements, which included:

> field WBC surveys to assess internal exposure
doses;

> collection of staple food samples and their analy-
sis for radionuclides '’Cs and *°Sr;

> measurements of the exposure dose rate (EDR) to
evaluate the external exposure component in these
settlements;

> surveys of residents regarding consumption levels
of food products, both locally produced in house-
hold farms and purchased from trade networks.

Measurements of incorporated '*’Cs were carried
out using a «Skrinner-3M» WBC (INECO, Kyiv)
No. 153, mobile type, at the place of residence of the
examined individuals (Fig. 1). Instrument calibra-
tion, measurements, and data processing were per-
formed according to standardized methodology
developed at NRCRMHO [13—15].

Food samples were collected from household
farms of reference settlements, directly at the place
of residence, and delivered to the Laboratory of
Radiation Hygiene and Monitoring (RHM) of
NRCRMHO for analysis (Fig. 2).

Measurements of '*’Cs in food samples were per-
formed on a SILENA gamma spectrometer.
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HauyeHHs BMicTy 'YCs y mpob6ax MoJioKa Ta KapTOILTi BU-
KOPMCTOBYBaJIM TOCyauHy MapiHemti emHicTio 1 JiTp.
s BusHayeHHs BMicTy '¥’Cs y ipobax rpu0iB BUKOPUC-
toByBaix 100 T IpoayKTy Ta TPOBOAWIN BUMIpPIOBAaHHS B
reometpii [JenTta. BumiproBaHHS BMICTY pamgioOHYKITiLy
“Sr y mpoayKTax XapuyBaHHSI TMPOBOAWJIM Ha Oera-
cnekrpomerpi CEB-01 [16]. ITizroroBky mpo6 mis
BUMIpIOBaHb BMicTY *’Sr MpOBOIMIM BiAITOBIZHO IO Me-
TOAUYHUX pekoMeHaalii [17].

OnutyBaHHg MelnkaHLUiB perepHux HIT mono piBHiB
CIOXMBAHHSI OCHOBHMX MPOAYKTIB XapuyOBOTO pallioOHYy
MPOBOIMIM 3a ONMUTYBaJIbHUMU JIUCTAMU, CKIAAEHUMU
Hamu y nonepeaHi poku [18] (puc. 3).

BuwmiproBanus ITE]JL npoBoanau MeTOAOM MillIOXiTHOL
Y-3MOMKHU KEePYIOUMCh BUMOTaMU iHCTPYKTUBHO-METOINY-
HuUX 10KyMeHTiB [19, 20] (puc. 4). B nocaimkeHHsIX BUKO-
puctoByBayii fo3uMeTp-pagiomerp MKC-05 «TEPPA».

Marinelli beakers of 1 L capacity were used for
¥Cs determination in milk and potato samples.
For mushroom samples, 100 g portions were ana-
lyzed in Denta geometry. Measurements of *Sr in
food products were conducted using a SEB-01
beta spectrometer [16]. Sample preparation for
“Sr analysis was carried out in accordance with
methodological guidelines [17].

Resident surveys in reference settlements regard-
ing consumption levels of major food products
were conducted using questionnaires developed in
our previous studies [18] (Fig. 3).

Measurements of EDR were performed using
pedestrian gamma-survey methods in compliance
with regulatory and methodological documents
[19, 20] (Fig. 4). The MKS-05 «TERRA» dosime-
ter-radiometer was used for these investigations.

1 ‘ '> ] _‘\4""- ‘77‘41:‘7
PucyHok 1. JIBJl-eumiptoBanHa y c. basap Hapoauub-
koi CTT JKutomupcbkoi obnacti'y 2021 poui

Figure 1. WBC measurements in the village of Bazar,
Narodychi STC, Zhytomyr region, in 2021

PucyHoOK 2. 36ip npoayKTiB xapuyBaHHA y c. Mepe-
xopauui CrapocinbcbKih OTT PiBHeHCbKoi o6nacti y
2023 poui

Figure 2. Food collection in the village of Perekho-

-

dychi, Starosilska ATC, Rivne region, in 2023

= N

PucyHoK 3. OnutyBaHHA MewkKaHyiB Hapoauubkoi CTT

¥utomupcbKoi o6nacriy 2018 poui

Figure 3. Survey of residents of the Narodychi STC,
Zhytomyr region in 2018

PucyHoK 4. BumipioBanua MEJ y c. Kapnunieka Ieau-
kiBcbkoi OTT Ta c. JlyroBuku Nonicbkoi OTT

Figure 4. Measurement of EDR in the village Karpy-
livka, Ivankiv ATC, and the village Luhovyky, Poliske
ATC
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PE3VYJIBTATU TA OBTOBOPEHHS

B pesynsbrari npoeaeHoro y 2022—2024 pokax JIBJI-
MOHITOPUHTY BCTaHOBJIEHO TaKi OCOOJMBOCTI (hopmy-
BaHHS 103 BHYTPILIIHHOTO OIMPOMiHEHHSI:

» Cepe/iHi 103U BHYTPIIIHBOIO OMPOMiIHEHHS Y TOpPOC-
JIMX BUILI, HiXX y AiTeid — B 1,2 pa3za y IBaHkiBcbkiit OTT
(0,017 M3B - pik'— gopocii, 0,014 M3B - pik' — niTn), B
1,6 paza y ITomicekiit OTT (0,021 m3B - pik™' — gopocii,
0,013 M3B - pik'—nitn), B 1,9 paza y PiBHeHCBKiii 0bJ1ac-
Ti (0,13 M3B * pik'— mopocii, 0,066 M3B - pik' — giT) i y
1,5 paza y XKuromupchkiii obaacti (0,043 mM3B - pik!' —
nopocii, 0,028 M3B - pik™' — AiTH), 1110 OYEBUIHO OB’ SI-
3aHO 3 OLUIbII BUMOIJIMBUM CTaBJEHHSIM 10 AUTSYOTO
palioHy;

» cepelHi A03M BHYTPIIIHbOTO OMNPOMiIHEHHS Yy 4O-
JIOBIKiB BHIII, HiXK ¥ 3KiHOK — B 1,3 pa3a y IBaHKiBChKili
OTT (0,021 m3B - pik'— yonosiku, 0,016 M3B - pik!' —
XiHku), B 1,5 paza y [Tomicekiit OTT (0,026 M3B - pik!' —
yojoBiku, 0,017 M3B - pik' — Xxinku), B 1,5 paza y
PiBHeHchKilt o6macti (0,15 M3B * pik'— 4YosoBiKH,
0,10 M3B - pik' — xinku) i y 1,8 paza y ZKutoMmupchoKiii
o6macTi (0,056 M3B - pik™' — yonosiku, 0,032 M3B - pik™' —
XKIiHKM), 110 TIOB’SI3aHO 3 OiJIBIIIOI0 TTUTOMOIO MAacolo
M’s130BOi TKAHWHU Y YOJIOBIKiB Ta pallioHOM Xap4yyBaHHS
3 OUTBIIIOI0 YAaCTKOIO MPOAYKTIB AWKOI MPUPOIM, HiX Y
KiHOK;

» HaMOLIbIII 1031 BHYTPILLIHHOIO OMPOMiHEHHS 3ape-
€CTPOBAHO y TPYIi HEMPALOIOUYOTo HaceJIeHHs, MpalliB-
HUKIB JIiCOBOTO TOCTOAAapCTBa Ta MEHCiIOHEepiB. A Hali-
HUX4i — y pOOITHHUKIB Ta CJIy>XKO0BILIiB, OYEBUIHO Yepe3
OLIbIIY KYIIiBeJIbHY CIIPOMOXHICTD i, BiIITOBIAHO, MOX-
JIUBICTh 3a0€3IMeUYUTU pallioH XapuyyBaHHS <«YUCTUMU»
MPOAYKTaMU 3 TOPTOBOI Mepexi.

JocimkeHHs1 IMHaMiKM 103 BHYTPIllTHBOTO OMPOMiHEH-
HsI TIOKa3aJu 3HWXKEHHSI CEepelHIX PiYHMX J03 BHYTPIll-
HBOTrOo ornpomiHeHHs B ooctexxeHux HIT: TTonicbkoi OTT —
y 1,7 paza (0,030 m3B - pix'y 2019 p. i 0,018 M3B - pik! y
2022 p.), IBankiBcbkoi OTT —y 1,1 paza (0,018 M3B - pik’!
y 2019 p.i0,016 M3B - pik'y 2022 p.), PiBHeHCHKOI 06J1ac-
Ti —y 1,5 pa3a (0,16 M3B - pik' y 2020 p. Ta 0,10 M3B - pik’’
y 2023 p.), Kuromupcekoi obmacti — y 1,8 paza
(0,084 M38B - pik'y 2021 p.i0,047 M3B - pik'y 2024 p.).
Cnin Big3HAUYMTH OiJbIIT CTpiMKe 3HMXKEHHS pIiBHIB
BHYTPIIIHBOTO OIMPOMiHEHHSI Ha JTaHOMY eTalli JTOCJil-
>KE€Hb B yCiX perioHax, MOPiBHSIHO 3 MOMEPEIHIM Iepio-
noM Big 2018 poky 1o 2021 poky, KOau Take 3HUKEHHS
BapitoBasio y mexax 1,03—1,4 pa3za (puc. 5-7).

Ha xanp, nounHarouu 3 2019 poky uepe3 (piHaHCOBY
HEMOXXJIMBICTb OpraHi3allii Apyroi eKcreauilii (BeCHsIHOI
abo OCiHHbBOI) MW HE MaJu 3MOTU OLIHUTU CE30HHUM
YUHHUK (POPMYBAHHS JO3W BHYTPIITHHOTO OIPOMiHEH-

RESULTS AND DISCUSSION

Based on WBC monitoring conducted in
2022—-2024, the following features of internal
exposure dose formation were established:

» Average internal exposure doses in adults were
higher than in children: by a factor of 1.2 in Ivan-
kiv ATC (0.017 mSv - y' in adults, 0.014 mSv - y!
in children), 1.6 in Poliske ATC (0.021 mSv -y in
adults vs. 0.013 mSv - y' in children), 1.9 in Rivne re-
gion (0.13 mSv - y! in adults, 0.066 mSyv - y' in child-
ren), and 1.5 in Zhytomyr region (0.043 mSv - y' in
adults, 0.028 mSv - y' in children). This is most
likely associated with stricter dietary restrictions
for children.

» Average internal exposure doses in men exceed-
ed those in women: by a factor of 1.3 in Ivankiv
ATC (0.021 mSv - y' in men, 0.016 mSv - y' in
women), 1.5 in Poliske ATC (0.026 mSv - y' in
men, 0.017 mSv - y' in women), 1.5 in Rivne
region (0.15 mSv - y!' in men, 0.10 mSv - y! in
women), and 1.8 in Zhytomyr region (0.056 mSyv -
y'in men, 0.032 mSv - y' in women). This differ-
ence is attributed to the larger proportion of muscle
tissue in men and to dietary patterns with a higher
share of wild forest products compared to women.

» The highest internal exposure doses were regis-
tered among the unemployed population, forestry
workers, and pensioners, while the lowest were
recorded among industrial workers and office
employees, apparently due to their greater pur-
chasing power and the ability to obtain «clean»
food products from trade networks.

The analysis of dose dynamics demonstrated a
decline in average annual internal exposure doses in
the surveyed settlements: in Poliske ATC — by a fac-
tor of 1.7 (0.030 mSv -y in 2019 vs. 0.018 mSv - y!
in 2022); in Ivankiv ATC — by a factor of 1.1
(0.018 mSv - y'in 2019 vs. 0.016 mSv - y ' in 2022);
in Rivne region — by a factor of 1.5 (0.16 mSv - y!
in 2020 vs. 0.10 mSv - y!' in 2023); and in Zhy-
tomyr region — by a factor of 1.8 (0.084 mSv - y!'in
2021 vs. 0.047 mSv - y' in 2024). It should be
noted that the rate of decline in internal exposure
levels at this stage of the study was more pro-
nounced in all regions compared to the previous
period (2018—2021), when the decrease varied
only within 1.03—1.4 times (Figs. 5—7).

Unfortunately, since 2019, due to financial con-
straints that prevented organizing a second expedi-
tion (spring or autumn), it was not possible to
assess the seasonal factor in the formation of inter-
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PucyHoK 5. lunamika cepeaHix piBHiB BHYTPilUHbOro ONPOMiHEHHA MELWKAHLiB penepHUX HaceNneHux NyHK-
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Figure 5. Average levels dynamics internal exposure residents of the selected settlements in the Kyiv region
during 2010-2022
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PUCYHOK 6. iluHamika cepepHix piBHiB BHYTPilUHbOr0 ONPOMiHEHHA MeWKaHLiB penepHUX HaceNeHnX NyHK-
TiB PiBHeHCbKoi o6nacTi Bnpogosxk 2011-2023 pp.

Figure 6. Average levels dynamics internal exposure residents of the selected settlements in the Rivne region
during 2011-2023

HSI, IKMI € HaA3BUYaiiHO BaXKJIMBUM IIPY PO3PaxyH-
Ky O034. Y MMHYJI poKU, OaraTi Ha Bpoxkail mpo-
JIYKTiB AUKOI TIPUPOIU, OCOOJIMBO JIiCOBUX T'pUOIB,
CepelHili BMICT iHKOPIIOPOBAHOTO paaiolie3ilo B
oocrexxenux HIT Bim TpaBHS MO >KOBTEHb ITiABUIILY-
BaBCs 10 2 pasiB.

BcranosieHo, 1o BmicT ¥’Cs y mpo0ax KapToILi,
3iopaHux y penepHux HII ycix obiacTeii, Ta MoJIOLi
y HIT KuiBcbKkoi Ta 2KUTOMUPCHKOI 00J1acTel HUXK-
YU Big JonycTuMuX piBHiB I'irieHiYyHOro HOpMaTu-

nal exposure dose, which is extremely important for
dose estimation. In previous years, rich in wild foods,
especially forest mushrooms, the average level of
incorporated radiocesium in the surveyed settlements
increased to twofold during the period from May to
October.

It was found that the content of '¥’Cs in potato samples
collected in reference settlements of all regions, as well as
in milk samples from settlements of Kyiv and Zhytomyr
regions, was below the permissible levels (PL) of the
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PucyHoK 7. lunamika cepeaHix piBHiB BHYTPilUHbOro ONPOMiHEHHA MELWKAHLiB penepHUX HaceNneHuxX NyHK-

TiB }uToMupcbKoi ob6nacti Bnpoposxk 2012-2024 pp.

Figure 7. Average levels dynamics internal exposure residents of the selected settlements in the Zhytomyr

region during 2012-2024

By I'H 6.6.1.1-130-2006 ([IP) [21] i BXkMBaHHS LIUX MPO-
JOYKTiB XapuyBaHHSI HE MOXKE CYTTEBO BILUIMBATU Ha (OpP-
MYBaHHS 1031 BHYTPILIHBOTO ONpoMiHeHHs [22, 23], Ha
BimMiHy Bim Mosioka PiBHeHCbKOI obiacTi, BMicT '¥'Cs B
SIKOMY BIIPOJOBXK YCiX OCTaHHIX pOKiB (0M3bKO Y 75 %
npo06) nepesuiiye AP 100 bk - ' (puc. 8—10). Makcu-
MaJIbHO 3apeecTpoBaHe 3HaueHHs BMicTy *’Cs y 2020 porii
craHoBUTb 363 bk - 1!, y 2023 porti cranoButh 387 bk - 1.

Hygienic Norm GN 6.6.1.1-130-2006 (PL) [21].
Therefore, consumption of these food products can-
not significantly affect the formation of internal
exposure doses [22, 23], unlike milk from Rivne
region, where the "Cs content in approximately
75% of samples has exceeded the PL of 100 Bq - L™
over the past years (Fig. 8—10). The maximum reg-
istered concentrations reached 363 Bq - L' in 2020
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PucyHoK 8. lunamika Bmicty **’Cs y npo6ax Monoka, 3i6paHux y gomorocnogapcresax Kuiscbkoi, PiBHeHCbKOT
T1a YXuTomupcbkoi o6nacrei (2010-2024 pp.)

Figure 8. Dynamics of **’Cs content in milk samples collected from households in Kyiv, Rivne, and Zhytomyr
regions (2010-2024)
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PucyHok 9. iunamika emicty *’Cs y npo6ax Kapronni, 3i6paHux y gomorocnopapcreax KuiscbKoi, PiBHeH-

cbKoi Ta }uTommupcbkoi o6nacren (2010-2024 pp.)

Figure 9. Dynamics of *’Cs content in potato samples collected from households in Kyiv, Rivne, and Zhytomyr

regions (2010-2024)
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PucyHok 10. lunamika Bmicty **’Cs y npo6ax cyweHunx nicoBux rpu6ie, 3i6paHux y pomorocnogapcreax Ku-
iBcbKoi, PiBHeHcbKoT Ta lutomupcbkoi obnacrein (2010-2024 pp.)

Figure 10. Dynamics of **’Cs content in samples of dried forest mushrooms collected in households in the

Kyiv, Rivne, and Zhytomyr regions (2010-2024)

Bwmict *Sr y Bcix 3i0paHux mpo6ax MoJIOKa Ta KapTOILTi
Hykuuii Big JIP.

Y KuiBchKiit 00J1aCTi CIIOCTEpiraeThesl CTabiIbHO HU3b-
KU1 piBeHb 3a0pyTHEHHSI MOJIOKA IMPOTITOM YChOTO TOCITi-
3KyBaHOTO Tepiony. 3HaueHHs BMicTy '*'Cs 3HIKYBaJIUCS 3
7,9 bk - 1!y 2010 poui o 3,4 bk - 'y 2022 pou, 1110
oinpI HiX y 20 pa3iB HYK4Ye Bif JomycTuMoro piBHS (I P).

and 387 Bq - L' in 2023. The content of *Sr in all
collected milk and potato samples was below the PL.
In Kyiv region, a consistently low level of milk
contamination has been observed throughout the
study period. The concentration of '’Cs decreased
from 7.9 Bq - L' in 2010 to 3.4 Bq - L' in 2022,
which is more than 20 times lower than the PL.
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Haii6inpin cxkiamHa papgianiiiHa cuTyauisi 30epira-
€Thbcsl B PiBHEHCHKi#1 o6aacTi. ITpoTsiroM ychoro mepi-
ony crioctepeskeHHsT (2011—-2023 pp.) cepenHiii BMicT
1¥Cs y mpobax MOJIOKa CCTEMaTUYHO nepeBulyBsas J1P.
VY 2011 poui 3aikcoBaHO MaKCUMaJlbHEe 3HAYEHHS —
312,8 Bk - 1!, 10 MepeBUIIye HOPMATUB yTpUyi. Y mo-
JlaJibllli POKU CIIOCTEPIra€ThCs MOCTYNOBE 3HUXKEHHS
KOHILeHTpaliii pamionesito (1o 147,5 bk - 1y 2017 p.),
Yy HACTYIHI POKM IMOKAa3HWUKU 3aJIMIIAI0ThCS HE3MiH-
HUMU. Y ZKUTOMUPCHKii 001acTi CTilika TeHAEHL1is1 10
sHkeHHd BMicty Cs y Mmoo, Sxmo y 2012 porti
cepenHe 3HayeHHs craHoBmio 67,9 Bk - !, To B 2024
poui — Bxe aume 11,0 bk - 1.

V KuiBcokiit oomacti BMmicT ’Cs y mpobax KapToruti
BIIPOJOBX TIepiomy cmoctepexeHb (2010—2022 pp.)
Bapitoe y mexkax 2,6—3,2 bk - kr'. Lli mokasHuku cra-
HOBJIATE 01136K0 6 % Bin JIP.

HaiiBumii piBHi BmicTy "“’Cs Gyiau 3apeecTpoBaHi y
npobax KapToIuli, 3i0paHMX y JOMOTOCHOZAapCTBaX
PiBHencobKiit oonacti. Tak, y 2011 poui cepenHiit BMicT
pamionykiiny craHoBuB 24,2 bk - kr', a'y 2014 —
22,0 bk - xr'. Hagam mpocTexXyeTbcsl TEHOEHILIS 10
MOCTYNOBOTro 3HKeHH: y 2017 poui — 16,9 bk - k1!, y
2020 poui — 9,1 bk - xr', ay 2023 poui — 10,9 bk - kr'.
HesBaxkarounm Ha OiTbII BMCOKi pPiBHi 3a0pymTHEHHS
MOPiBHSIHO 3 iHIIMMM PErioHaMM, Y BCi POKM BMICT
137Cs y KapToILIi 3auIacTbes HIKIuM 3a 1P,

XKutomupcbka 00JacTh XapaKTepU3YEThCS HecTa-
OinbHMMU piBHSAMU BMicTy ’Cs y KapToruii. ¥ mepion
2012—2024 pp. NOKa3HUKM 3MiHIOBaIUCH Bif, 2,9 bK - k!
1o 12,1 Bk - xr'. HaiiBulie 3HayeHHs OYyJI0 3apeECTPO-
BaHo y 2018 poii, 1110, IMOBipHO, MOXe OyTH MOB’sI3a-
HO $IK 3 JIOKAJIbHUMM I'PYHTOBUMU OCOOJIMBOCTSIMU, T10-
TOIHMMHU YMOBaMU, TaK i 31 CKpUHiIHTOBUMU eeKTaMU
(gepe3 TOTaHWI ypoxKail KapToTUli MEIIKAHIIi JaBain
Ha IIpoOU MaJly IOCaIKOBY KapTOILIIO, SIKY OyJI0 BaxKKO
nociguTh). 3arajioM, 3HayeHHs Bmicty “'Cs y Kap-
TOILTI 3 LIOTO PEriOHY TaKOX 3alullaiuch y Mexax IP.

VY BciX TpbOX 00JIACTSIX CIIOCTEPIra€ThbCsl TeHAEHLIisI
JI0 TTOCTYIIOBOro 3HIMXKeHHs BMicty Cs y Kaprorui,
1110 TIOB’SI3aHO 3 MPUPOAHOIO TE€KOHTaMiHAIIE€IO TPYH-
TiB, PaAioi30TOMHUM pPO3MaA0M, OCKUIbKM IPOMIIOB
onuH mepion HamiBposmangy ’Cs.

Haii6inpin 3a0pyaHeHUMM pagioHYKJTiZaMu TTPOAYK-
Tamu B ooctexeHux HIT € mpoaykTy nuKoi npupoau, B
Mepliy Yyepry JIicoBi rpudu i irogy, 0COOJIMBO, CYIIICHi.
Bumict iHkoprioposaHoro '¥’Cs B 1po6ax 11X IIPOIYKTIiB
3aJIUIIAETHCSI HE3MIHHO BUCOKHUM i 3HAYHO T€PEBUILYE
JP. MakcumanbHuii 3apeecTpoBaHuii BMicT 'YCs y
npodax cyumeHux rpubis, 3i0paHux y KuiBcbkiil 00-
nacti y 2022 poui, craHoBuTh 209 KBK - k1!, y PiBHEeH-

The most challenging radiological situation
remains in Rivne region. During the entire observa-
tion period (2011-2023), the average content of
¥7Cs in milk samples systematically exceeded the
PL. In 2011, the maximum value was recorded at
312.8 Bq - L, exceeding the limit threefold. In sub-
sequent years, a gradual decrease in radiocesium
concentrations was observed (to 147.5 Bq - L' in
2017), followed by stabilization of the levels. In
Zhytomyr region, a steady downward trend in *’Cs
concentration in milk has been recorded. If in 2012
the average value was 67.9 Bq - L', then in 2024 it
dropped to only 11.0 Bq - L.

In Kyiv region, the ’Cs content in potato samples
during the observation period (2010—2022) ranged
between 2.6 — 3.2 Bq - kg™'. These indicators account
for about 6% of the PL.

The highest levels of *’Cs were recorded in potato
samples collected from households in Rivne region.
In 2011, the mean activity concentration of the
radionuclide was 24.2 Bq - kg', and in 2014 it was
22.0 Bq - kg'. A gradual decrease was observed
thereafter: 16.9 Bq - kg in 2017, 9.1 Bq - kg' in
2020, and 10.9 Bq - kg in 2023. Despite higher con-
tamination levels compared with other regions, the
¥Cs content in potatoes remained below the PL in
all study years.

Zhytomyr region was characterized by unstable
levels of 'Cs in potatoes. During the period
2012—-2024, activity concentrations varied from 2.9
Bq - kg' to 12.1 Bq - kg'. The highest value was
recorded in 2018, which is likely attributable to a
combination of local soil features, weather condi-
tions, and screening effects (as, during a poor pota-
to harvest, residents provided small seed potatoes for
sampling, which were difficult to analyze). Overall,
the "Cs concentrations in potatoes from this region
also remained within the PL.

In all three regions, there is a clear trend toward a
gradual decrease in '¥Cs levels in potatoes, which
can be explained by natural soil decontamination
processes and radioactive decay, since one half-life
of ¥7Cs has already elapsed.

The most radioactively contaminated foodstuffs in
the surveyed settlements are wild forest products,
primarily mushrooms and berries, especially in dried
form. The content of incorporated ’Cs in these
products remains consistently high and significantly
exceeds the PL. The maximum recorded concentra-
tion of ’Cs in dried mushrooms reached 209 kBq -
kg in Kyiv region in 2022, 24 kBq - kg in Rivne
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cbKiit obmacti y 2023 pori — 24 xbk - kr', y 2ZKutommup-
cbKiit o6macTi y 2024 poui — 572 KBk - Kr', 1110 B IeCITKH,
a ToJeKyau, i B COTHI, pa3iB nepeBulye P 1jist cyleHux
rpu0iB Ta arixg 2,5 KBk - kr!. Bmict *Sr mpakTudHO y BCix
npodax MPOAYKTIiB AUKOI MpUpoan HYKUMii Bim I P.

3a pe3ysTaTaMu OMUMTYBaHHST MEITKaHIIiB perepHUX Ha-
ceJieHrx nyHKTiB KuiBchkoi, PiBHeHCHKO1, 2ZKUTOMUPCHKOL
obJlacTeii MOXKHA CTBEpPIKYBAaTH, 1110 HAMOLIBII BXMBaHU-
MM TIPOAYKTaMM XapuyBaHHS MeIlKaHIliB oocTexxeHux HIT
yCix obnacTeil € MOJIOUHI MTPOAYKTU Ta MOJIOKO, KapTOILIs
Ta OBOYi 3 0COOMCTOTO Y1 MiCIIEBOTO TOCITOIAPCTB, XJTi0 Ta
XJIIOOPOAYKTH, TIpHUADOAHi B TOProBsiii Mepexi y KuiBcobKiit
Ta ZKUTOMUPCHKIil 00JJaCTSIX i BATOTOBJIEHI B TOMAITHHOMY
rocriogapceTBi (mpubauzHo 50 %) Ta KyIieHi y Topri-
BeJIbHIIT Mepexi B PiBHeHCHKilT obmacTi (puc. 11—13).

MeH1e BXUBAOTh MPOAYKTIB AUKOI IPUPOAU — pUOY
3 MiCLIEBUX BOJIOIM, JIicOBi siroau Ta rpudbu. OgHak, 3Ba-
KaluMd Ha CYTTEBY 3a0pyJHEHICTb JiCOBUX IPOAYKTiB
¥7Cs, HaBiTh He3HAYHi OOCATM iX BXMBAHHSI MOXYTb
¢dopMyBaTH CyTTEBI 1030Bi HaBAHTAXKEHHSI.

TeopeTnuHi OLIHKM €(hEKTUBHUX 03 BHYTPIIIHHOTO
OINPOMiHEHHSI Ha OCHOBi pe3yJbTaTiB BAACHUX IOCIiI-
XKEeHb 3a0pydHEHHsI padioOHYKJigaMu OCHOBHMX IpO-
JIYKTiB XapuyyBaHHsI Ta pPiBHIB iXHBOTO CITOXXMWBaHHS

region in 2023, 572 kBq - kg' in Zhytomyr region
in 2024, which is tens to, in some cases, hun-
dreds of times higher than the PL of 2.5 kBq - kg™
for dried mushrooms and berries. The content of
*Sr in almost all samples of wild foods was below
the PL.

According to surveys conducted among residents
of reference settlements in Kyiv, Rivne, and
Zhytomyr regions, the most consumed food prod-
ucts in all surveyed areas are dairy products and
milk, potatoes and vegetables from private or local
farms, and bread and bakery products. In Kyiv and
Zhytomyr regions, bread is mainly purchased in
trade network, whereas in Rivne region it is pro-
duced both in households (approximately 50%)
and purchased from the market (Fig. 11—13).

Consumption of wild foods such as fish from
local water bodies, forest berries, and mushrooms
is relatively limited. However, due to the consider-
able contamination of forest products with *’Cs,
even small amounts of their consumption can con-
tribute substantially to internal radiation doses.

Theoretical estimates of effective internal doses,
based on our own measurements of radionuclide

poKu / years

Monoko Ta MONOYHI NPOLYKTU
Milk and dairy products

M’sico Ta M’sicHi mpoaykTy
Meat and meat products
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4
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PucyHok 11. lunamika piBHiB CnOXKMBaHHA OCHOBHUX NPOAYKTIB Xap4oBOro pauioHy, NpuabGaHUX y TOprosin
Mepexi Ta BUpo6aeHMX B 0COOMCTUX AOMALIHIX FOCNOAAPCTBAX MeWKAHUAMU penepHUX HaceNeHUX NMyHKTiB

KuiBcbKoi obnactiy 2013-2022 pp.

Figure 11. Dynamics of consumption levels of major food products purchased from trade network and pro-
duced in household farms by residents of reference settlements in Kyiv region, 2013-2022

153 &



ENIAEMIONIOrNIA

TA AO3SUMETPIA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguunxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2025. Bun. 30.

poKu / years

2014 8

MonoKo Ta MOOYHI Npoayktn 2017 E
Milk and dairy products 2020 |
2023 E

2014

M’aco ta M’scHi npoaykn 2017 1B
Meat and meat products 2020 B
2023 pE

Pv6a Ta pubHi npogyktu
Fish and fish products

Kaptonns
Potatoes

OBoui Ta batuTaHHi KynbTypu
Vegetables and melons

®pykTn, sropu
Fruits, berries

Xnibo-6ynoyHi Ta 6OPOLUHSHI
BMPOOM

Bread, bakery, and flour
products

0 25 50 75 100 125 150
CepeaHbOA0GOBE CMOXUBaHHA r-A06aY Average daily consumption g-day

370
1338 !
221
217K
198
EEE TOprosa Mepexa / trade network
N oMalHe rocnogapcetso / household farms

175 200 225 250 275 300 325 350 375 400
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obnacriy 2014-2023 pp.

Figure 12. Dynamics of consumption levels of major food products purchased from trade network and pro-
duced in household farms by residents of reference settlements in Rivne region, 2014-2023

CBimyaTh, 1110 OCHOBHUM YMHHMKOM (DOPMYBaHHS 103U
BHYTPIIIHBOTO OMPOMiHEHHSI MEIIKaHIIIB OOCTEXEHUX
HIT ycix perioHiB € HagxomkeHHs Cs 3 mpoayKTamu
JUKOI MPUPOIU, 0COOIMBO, JiCOBUMU I'pubaMu, B yCiX
oocrexxennx HII. ¥V PiBHeHCBKi#t obnacTi Apyrum oc-
HOBHUM YMHHUKOM (DOPMYBaHHSI JO3M BHYTPIITHHOTO
OIIPOMIHEHHS € HaaxXoKeHHS Cs 3 MOJIOKOM.

PesynbraTu mpoBeAeHUX AOCHIIXKEHDb NOTYKHOCTI 1031
30BHIIIHBOTO OIMPOMiHEHHSI IMOKAa3yloTh, IO pajia-
uiianii don B perrepraux HIT (0,09—0,16 Mx3B - rox')
3piBHSIBCA 3 CepeaHiMU MOKA3HMKAMU 1Ii€l BEIMYMHU Ha
Bciit Teputopii Ykpainu (0,1-0,2 Mx3B - rog™). Pozpaxo-
BaHi 3HaYeHHSI PiYHUX e(PEKTUBHUX J03 30BHIIITHBOTO OIT-
POMIHEHHS HaceJIecHHsI B pelepHUX HaceJIeHUX ITyHKTaxX
KuiBcbkoi obmacti y 2022 poui (272—317 MK3B - pik'),
PiBHeHcBHKOI o6sacti y 2023 poui (229—285 Mk3B * pik'),
ZKuromupcbkoi ooacti y 2024 pori (261—397 Mx3B - pik™!)
He TIEPEeBUIIYIOTh CEPeIHIX 3HaYeHb 03 30BHIITHHOTO
OIPOMiHEHHSI HACeJIeHHsI J0aBapiliHOro Iepiody, OTpU-
MaHMX 3a PaxXyHOK MNPUPOJHOro pafialiiiHOro ¢GoHY
(300—650 Mk3B - pik') [24]. Ha xajb, IX HEMOXKIJIUBO I10-
PIBHSITHU 31 3HAYEHHSIMU JOaBapiliHUX 103, OCKiLIbKY B Ha-
ILIOMY PO3MOPSIIKEHHI BiJICYTHI Taki JaHi B 00CTeXyBa-
HUX HaceJIeHWX IMyHKTax g0 aBapii Ha YAEC.

contamination in staple food products and the lev-
els of their consumption, demonstrate that the
main contributor to internal exposure among resi-
dents of all surveyed settlements is the intake of
¥Cs with wild foods, particularly forest mush-
rooms. In Rivne region, a second important con-
tributor to internal exposure is the intake of *’Cs
with milk.

The results of external dose rate measurements
showed that the radiation background in the refer-
ence settlements (0.09—0.16 puSv - h'') has now lev-
eled off with the average values for Ukraine as a
whole (0.1-0.2 uSv - h'). The calculated annual
effective doses of external exposure for the popula-
tion of reference settlements were 272—317 puSv - y!
in Kyiv region (2022), 229—285 uSv- y' in Rivne re-
gion (2023), and 261—397 uSv- y' in Zhytomyr re-
gion (2024). These values do not exceed the average
levels of pre-accident external exposure from natural
background radiation (300—650 puSv- y') [24].
Unfortunately, a direct comparison with pre-acci-
dent data for the studied settlements is not possi-
ble, as such data are unavailable for the period
before the Chornobyl accident.
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Figure 13. Dynamics of consumption levels of major food products purchased from trade network and pro-
duced in household farms by residents of reference settlements in Zhytomyr region, 2015-2024

3apeecTpoBaHe MiABUINEHHST 3HAUYeHb PIiYHUX edeK-
TUBHUMX 03 30BHIIIHBOro omnpomiHeHHs1 B ycix HII
[Monicekoi OTT (Ha 10—13 %) y 2022 potlii MOpiBHSHO 3
panumu 2019 poky Tta y cc. bazap, PynHg bazapchbka,
Ceneup Hapomuupkoi OTT (Ha 6—14 %) npu mochia-
KeHHsIX 2024 poky, 1110 MOXKJIMBO, TIOB’si3aHe 3i 30ypeH-
HSIM IPYHTY ITiJl Yac MepecyBaHHS BEJIMKOI KiJTIbKOCTi BO-
PO2KOi BaXXKO1 BiliCbKOBOI TeXHiKU o Teputopii uux HIT
npu okymanii Ilomicekkoi OTI Ta iHTEHCMBHUMU
o0CTpijaMH i 3HAYHMMU PYMHYBaHHSIMHU y BUIllEHA3Ba-
Hux HIT Hapoguiipkoi OTT.

BHUCHOBKU

1. BctaHoBeHO, 1110 piyHi e(DeKTUBHI 1031 ONTPOMiHEH-
Hs1 HacesieHHs y pertiepHux HIT Ha moTouHOMYy eTarti aBa-
pii Ha HAEC ¢hopMyIoThcs 32 paXyHOK 103 BHYTPiLLIHbO-
ro OIpOMiHEeHHsI, sIKi He repeBullyoTh 0,50 M3B - pik’!
y 2022 p. y Kwuiscbkiii, 0,67 mM3B - pik' y 2023 p. y
PiBHeHcHhKiit, 1,04 M3B - pik™' y 2024 p. y ZKutoMupchbKiit
obnactax npu kpurepito P3T 1 M3B - pik’.

An increase in annual external effective doses
was recorded in all surveyed settlements of the
Poliske OTC in 2022 (by 10—13% compared to
2019) and in the villages of Bazar, Rudnya-
Bazarska, and Selets of the Narodychi STC in
2024 (by 6—14%). This is likely related to soil dis-
turbance caused by the movement of many enemy
heavy military vehicles across these areas during
the occupation of Poliske OTC, as well as intensive
shelling and substantial destruction in the above-
mentioned settlements of the Narodychi STC.

CONCLUSIONS

1. It has been established that annual effective
radiation doses to the population of reference set-
tlements at the current stage of the Chornobyl
accident are mainly determined by internal expo-
sure, not exceeding 0.50 mSv - y! in Kyiv region in
2022, 0.67 mSyv - y! in Rivne region in 2023, and
1.04 mSv - y! in Zhytomyr region in 2024, all
below the reference dose criterion of 1 mSv - y'.
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2. 3apeecTpoBaHO 3arajibHe NoAaiblie 3HUKEHHS PiBHIB
BHYTPILIHBOTO OIPOMiHEHHS B ycix obctexxeHux HII
Kuiscbkoi, 2ZKutoMmupcbhkoi, PiBHeHCHKOI obJiacTeit Ha
TJ1i HECTabiIbHOI CE30HHOI IMHAMIKK BITPOJIOBXK POKY.
3. OCHOBHUM YMHHUKOM, 110 (hDOPMYE 103y BHYTPIllIHb-
Oro OMPOMIiHEHHS € iHKopropoBauuii ¥’Cs, 110 Hamxo-
IUTh B OPraHi3M 3 TaKMMKU OCHOBHUMHU IMPOAYKTAMU
XapyyBaHHsI, SIK MOJIOKO, Ta JIiICOBI IIPOAYKTH, HacaMmIIe-
pen, rpudu, sxi B [TosicbkoMy perioHi TpaauiliitHo 3aii-
MalOTh CYTTEBY YACTUHY XapyOBOTO PaIliOHY.

4.y HII PiBHeHCHKOI Ta ZKUTOMUPCHKOI 00J1acTeil 1py-
TMM OCHOBHMM YMHHUKOM (OpMyBaHHSI H03U BHYT-
PIIITHBOTO ONMPOMiHEHHS € HaaxomkeHHs *'Cs 3 MoJo-
koM. BMmict 'Cs y nmepeBakHiii 6ibLIOCTI MPOOG MOJIO-
Ka, 3i0paHux y MelkaHuiB oocrexxeHux HIT PiBHeHCh-
Koi objacTi B octaHHi poku (75—86 %), nepepuiye 1P
100 bk - .

5. Haii6inbi 3a0pyiHeHUMU padioHyKJTigaMy MPOAYyKTa-
mu B obctexkeHux HIT € mpoaykTu n1ukoi npupoau, Ha-
camMIiepen JiCoBi rpubu, 0oco0I1MBO cyleHi. BMicT iHKop-
nopoBaHoro '’Cs B mpo6ax JIiCOBUX IpUOiB CYIIEHUX,
3i0paHux y MelkaHuiB penepHux HII, B necarku pasiB
nepesuinye A P. 3po3ymino, 1o BXXKMBaHHS TaKUX MPO-
JIYKTiB HaBiTh Y HE3HAUHIl KiJTbKOCTi 00YMOBUTH (pOpPMY-
BaHHS CYTTEBUX 103 BHYTPIIlITHHOTO OIPOMiHEHHSI.

6. IcHyroua pamialiiiHO-eKOJIOTiYHA CUTYyallis B Micle-
BOCTSIX, $IKi 3a3HaJli paldioaKTUBHOTO 3a0pydHEHHS
BHacaigok YopHOOMIBCHKOI KartacTpodu, MmoTpedye
MPOJOBXEHHS MOHITOPMHIY pPiBHIB paaioaKTUBHOTO
3a0pyaIHEHHS MPOAYKTIB XapuyBaHHS, 0COOJIMBO 3i0pa-
HHUX B Jlicax, a TAKOX 103 ONMPOMiHEHHSI HAaCEJICHHSI.

CMUCOK BUKOPUCTAHUX AXEPEN

1. Mpo npaBoBUii PEXVM TePUTOPIi, L0 3a3Hana PajioakTMBHOIO 3a0-
PYAHEHHs! BHACAILOK YopHOOMNLCHKOI kaTacTpody : 3akoH YkpaiHu.
Bigomocti BepxosHoi Pagn YPCP (BBP). 1991. Ne 16, ct. 198.
URL: https://zakon.rada.gov.ua/laws/show/791%D0%B0-12 (pata
3BepHeHHs: 16.09.2021).

2. Tpo cTaryc i coujanbHmMii 3axXMCT rpOMasH, ki NOCTpaXaanm BHachi- 2.

0K YopHOOMNLCbKOI KaTacTpodu: 3akoH Ykpaitu. Bigomocti Bep-
xoBHoi Paan YPCP (BBP). 1991. Ne 16. ct. 200. URL: https://zakon.
rada.gov.ua/laws/show/796-12 (nata 3BepHeHHs:: 16.09.2021).

3. [loaumeTpryeckas NacnopTu3aums HaceneHHbIX MyHKTOB YkpauHel, 3.

MOBEPILLUMXCS PALMNOAKTUBHOMY 3arpsi3HEHMIO nocne YepHobblbC-
koii aBapuu. CBOAHbIE AaHHble, ioHb 1991-mapt 1995T. /W, A. Jlux-
Tapés, W. M. Jlock, B. C. PenuH n ap. Knes : MuHucTepcTBo 3apa-
BooxpaHeHus Ykpautbl, 1995. C6. 5. 312 c.

4. [losaumeTpuyeckasi nacnopTu3aums HaceneHHbIX NyHKTOB YKpauHbl, 4,

MOMBEPILUMXCS PaMOAKTUBHOMY 3arps3HEHNIO nocne YepHoObinbe-
koii asapuu. / W. A. JNiuxtapés, W. 1. Jlocs, B. C. PenvH v op. Kues :
MwHucTepcTBO 3apaBooxpaHeHus YkpauHel, 1994. C6. 4. 241 c.

2. A general decline in internal exposure levels has
been recorded across all surveyed settlements in
Kyiv, Zhytomyr, and Rivne regions, against the
background of unstable seasonal variations
throughout the year.

3. The primary contributor to internal exposure is
37Cs, entering the human body mainly with milk
and forest products, particularly mushrooms,
which traditionally constitute an essential part of
the local diet in the Polissia region.

4. In Rivne and Zhytomyr regions, a second im-
portant source of internal dose is the intake of *’Cs
with milk. In most milk samples collected in recent
years from Rivne region residents (75—86%), the
concentration of ’Cs exceeded the permissible
level of 100 Bq - L.

5. The most contaminated food products in the
surveyed settlements are wild forest products, par-
ticularly dried mushrooms. The content of incor-
porated *’Cs in dried mushroom samples collect-
ed from residents of the reference settlements
exceeded the permissible level by several tens of
times. It is evident that consumption of such prod-
ucts, even in small quantities, results in significant
internal exposure doses.

6. The current radiation and ecological situation in
areas contaminated by the Chornobyl catastrophe
necessitates the continuation of monitoring of
radionuclide contamination levels in foodstuffs,
especially forest products, as well as monitoring of
radiation doses to the population.
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5. 3aranbHO03MMETPMYHA NAcMopTH3aLlis Ta pesynbtaty JIBJ1-MOHITOpHH-

ry B HaceneHux nyHkTax Ykpaiu, ki 3a3Hanu papiaktveHOro 3abpyn-
HeHHs1 nicng YopHobunbebkoi agapii. [ani 3a 2008 pik / I. A. Jlixrapbos,
J1. M. Kosran, I'. B. ®enoceHko Ta iH. ; MHC Ykpainu ; 4Y «<HLIPM AMH
Ykpaitu», IP3 ATH Ykpainm. Kuis, 2009. 36ipka 13. 64 c.

. BuB4eHHs ocobnmBocTeit hopMyBaHHS 103 BHYTPILUHLOTO OMPOMIHEHHS

HaceneHHs P3T y sippaneHuii nepiog asapii Ha YAEC Ha ocHOBI Brpo-
Ba[PKEHHSI OMTMMI30BaHOI CUCTEMM KOHTPOAMIO 03 BHYTPILLHLOMO Of-
POMiHEHHs1, 06yMOBIEHMX HaaxomkeHHsm '¥'Cs, *°Sr : 3iT npo HAP
(3akn.) 484 / Y «<HHLPM HAMH YkpaiHw» ; kep : Heuaes C. 1O. ; Kb,
2012. 91 ¢. Ne nepxpeectpauii 0110U000172.

. BacuneHko B. B. Papjonoriyni Ta MeauyHi Hachiaku YopHoOunbCbKoi Ka-

TacTpodu. [Jo3n onpoMiHEeHHs HaceneHHs. 25 pokiB YopHOBULCHKOT ka-
TacTpodu. be3aneka maitbytHboro. Kuis : KIM, 2011. C. 116-125.

. 3aranbHOLO3WUMETPMYHA NacnopTusalls Ta pesynbtatn JIBJI-moHiTo-

PUHTY B HaceneHux nyHkTax YkpaiHu, ki 3a3Hanm pafiakTyBHOro 3ab-
pyaHeHHs nicns YopHobunbebkoi apapii. ani 3a 2011 pik. / I. A. Jlix-
TapboB, JI. M. KoeraH, I'. B.®enoceHko Ta iH. ; MHC Ykpaitm ; Y
«HHLIPM HAMH Ykpaitu» ; IP3 ATH Ykpaitu. Kuig, 2012. 36ipka 14. 99 c.

9. 3aranbHoA03MMETPUYHA NacnopTU3aLia Ta peaynbtart J1BJ1-MoHiTOpuH-

10

Iy B HaceneHux nyHkTax YkpaiHu, ki 3a3Hanm pagioakTvBHOrO 3abpya-

HeHHs nicns YopHobunbebkoi asapii. awi 3a 2012 pik / I. A. Jlixtapbo,

JI. M. Kosran, I'. B.®enocerko [1a iH.] ; MHC Ykpaitm ; Y «HHLIPM

HAMH YkpaiHu» ; IP3 ATH Ykpainu. Kuig, 2012. 36ipka 15. 34 c.

. BuuByeHHS 0c006nMBOCTEN HOPMYBAHHS 103 BHYTPILUIHBOrO OMPOMIHEH-
Hsl HaceneHHsl PaflioakTUBHO 3abpyaHEHUX TepuTopiii, 0BYMOBNEHMX
HamxomxeHHam '¥Cs, Sr, Ha OCHOBI KOMMIIEKCHOTO paziaLliiiHoro Mo-
HITOPUHIY Ha NoToyHoMy eTani aapii Ha YAEC : 3BiT npo HAP (3akntoy-
HWR) : wudp 533, Ne pepxpeectpauii 01130002324 / 1Y «HHLIPM
HAMH YkpaiHw». Kuig, 2015. 137 c.

. KomnnekcHuii papiauiiiHo-ririeHiYHUA MOHITOPUHI OKPEMMWX HACeNeHnxX
MYHKTIB paioakTBHO 3a0pyaHeHnx TepuTopilt Ykpaitn Bnpoaoex 2016—
2018 pp. A1 OLLHKY i YTOYHEHHS! A3 OMPOMIHEHHS! HAaCeNEeHHs! (0cTaTouy-
Hui) : wudp 572, Ne pepxpeectpavii 01160002477 / 1Y «<HHLIPM HAMH
Ykpaitw» ; kep. : B. B. Bacunerko, C. tO. Heuaes. Kuig, 2018. 232 c.

. [locnignTn OCHOBHI YMHHUKM HOPMYBAHHS 103 ONPOMIHEHHS! HACENEH-
Hs panjioakTUBHO 3a0pyaHeHUX TepuTopii Ykpaiiu y 2019-2021 pp. Ha
OCHOBI KOMMJIEKCHOMO pafliaLliiHO-TiriEHIYHOr0 MOHITOPUHIY (0CTaToY-
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