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BUBYEHHA ®OPMYBAHHA 1031 OITPOMIHEHHA
HACEJEHHSA PAIIIOAKTUBHO 3ABPYJIHEHUX TEPUTOPII
XKUTOMUPCBHKOI OBJIACTI HA OCHOBI KOMILIEKCHOIO
PAJIALIMHO-TITIEHIYHOIO MOHITOPUHI'Y

MeTot0 JOCNigKEHHSA € BU3HAYEHHSA OCHOBHUX PaAiaLiHO-Tiri€HIYHUX YUHHMKIB POPMYBAHHA [LO3M ONPOMiHEHHSA Ha-
CeNeHHs pafioakTMBHO 3abpynHeHux Teputopiit (P3T) utomupcbkoi obnacti'y 2024 poui Ta [OCNILKEHHA ANHAMIKM
[03U BHYTPilUHbOrO ONPOMiHEHHS Ha OCHOBi BNACHMX EKCMEPUMEHTANbHUX AOCIMKEHD B PENEPHUX HACENEHNX NMYHK-
Tax (HM) y 2012-2024 pokax.
Marepianu i metoau. Y 2024 poui KoMnNeKCHUI pagialiitHo-TirieHiYHMii MOHITOpUHT Byno nposepeHo y 11 HI Ha-
poaunubkoi CTI — cmT Hapoauyi, cc. Ceneup, basap, PygHa basapcbka, XpucTuHiBka — apyra 30Ha, MoTiitku, 3aniccs,
[aeuaku, Papya, Hoea Papua, Mpe3ns — TpeTs 30Ha. KomnnekcHuit pagialiiHO-TirieHiYHUA MOHITOPUHT BK/IOYAB Taki
3axopu: BUi3HUI JIBJ1-moHiTopuHr (817 mocnigkeHb: 562 — popocni, 255 — fitn); 36ip Npob 0CHOBHUX NPOLYKTIB
XapyyBaHHsA (Monoko — 39 npo6, kapTonns — 61 npoba, NnpofyKTU AWKOT Npupoamn — 57 npo6) Ta ix aHani3 Ha BMicT
pagioHyknigis *’Cs Ta *°Sr; [oCnifKeHHA KOMMNOHEHTH 30BHilWHbLOTO onpoMiHeHHs y uux HIT; onuTyBaHHsA (onutaHo
194 ocobu) wopno 06CAriB CNOXWUBaHHA NPOAYKTIB XapyyBaHHA fK MiCLEeBUX i3 BAACHOTO JOMOrOCNOAAPCTBa, TaK i
npup6aHux y Toprosiii Mepexi. B po6oTi BMKOPUCTAHO AO3MMETPUYHI, pagioximiyHi, maTemaTUyHi meToaM
JOCTIIKEHHS.
Pe3synbratu. [luHamika piBHiB BHYTPilUHbOTO ONPOMiHEHHSA CBIAYMTb NPO NOLANbLIIE 3HUKEHHSA PiYHUX [03 MEWKAHLB
penepHux HI, B 1,3-2,4 pa3a nopiBHAHO 3 pe3ynbTatamu 2021 poky. PiyHi edheKTUBHI f0o3n onpoMiHeHHs B 2024 poui
(opMyIOTbCA B OCHOBHOMY 3@ PaxyHOK [,03 BHYTPiLUHbOrO ONPOMiHEHHS, AKi He nepeBuwyoTh 1,04 M3B - pik™y fopoc-
nmx T1a 0,15 m3B - pik™ y piteit npu kputepito P3T 1 m3B - pik™. 3a pe3ynsTataMu ONUTYBAHHA BCTAHOBNEHO, WO
HaMGINbIW BXMBAHMMM NPOLYKTAMM XapUyBaHHA MelwKaHUiB obcTexeHux HIT € MonoyHi Ta oBOYEBi NPOAYKTM 3 Ao-
MallHbOro rocrnofiapcTBa Ta xNi6obynoyHi i GopolwHAHI BUpobu 3 Toprosoi Mepexi. Hainbinbiw 3abpynHeHi *'Cs € npo-
AYKTU AWKOT NpMpPOAM, 0c06MBO, NicOBi Aroau Ta rpubu. [pyruit NpoayKT 3a BENMYMHOK BHECKY Y A03Y BHYTPilHbO-
ro ONPOMiHEHHs € MOJIOKO 3 AOMaLIHiX Ta/ab0 MicLLeBUX AOMOTrOCNOAAPCTB.
BucHoBku. JocnigxeHHs GopMyBaHHA [03U BHYTPiWHLOIrO ONPOMiHEHHSA NOKA3ano, WO OCHOBHUM YUMHHUKOM, AKUN
(hopMye 103y BHYTPilIHLOTO ONPOMiHEHHS MelKaHLiB o6cTexeHnx HIM XutommnpcbKoi 06nacTi, 3anMWaeTbcs Haaxoa-
eHHs "’Cs B opraHi3am 3 NpoAyKTamu NiCOBOr0 NOXOAXKEHHS Ta MOJIOKOM.
KnioyoBi cnoBa: f03a ONpOMiHEHHSA; pPaAioakTUBHO 3abpyAHeHi TepuTOpii; KOMNAEKCHWI pagialifHO-TirieHIYHMIA
MOHiTOpUHT; JIBJI-MOHITOPUHT; NpoayKTU XapyyBaHHs; **¥’Cs; Sr.
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STUDY OF DOSE FORMATION FOR THE POPULATION IN
RADIOACTIVELY CONTAMINATED AREAS OF ZHYTOMYR REGION
BASED ON COMPREHENSIVE RADIATION-HYGIENIC MONITORING

Objective: the research is to determine the main radiation-hygienic factors influencing the formation of radiation
doses among the population of radioactively contaminated territories (RCT) in Zhytomyr region in 2024 and to ana-
lyze the dynamics of internal radiation doses based on original experimental studies conducted in reference settle-
ments from 2012 to 2024.
Materials and methods. In 2024, a comprehensive radiation-hygienic monitoring program was conducted in 11 set-
tlements of Narodychi Territorial Community (TC): the Narodychi and the villages of Selets, Bazar, Rudnya Bazarska,
Khrystynivka (Zone 2), Motiyki, Zalissya, Davydky, Radcha, Nova Radcha, and Grezlya (Zone 3). The comprehensive
radiation-hygienic monitoring included the following activities: mobile WBC monitoring: 817 measurements (562
adults and 255 children); collection and analysis of food samples: 39 milk samples, 61 potato samples, and 57 sam-
ples of wild foods, analyzed for radionuclide content, including **’Cs and *Sr; assessment of external radiation expo-
sure in these settlements; surveys: 194 individuals were surveyed regarding the consumption volumes of locally pro-
duced foods from their own households and purchased foods from commercial networks. The study utilized dosimet-
ric, radiochemical, and mathematical methods of analysis.
Results. The dynamics of internal exposure levels indicate a continued decrease in annual doses for residents of ref-
erence settlements, showing a 1.3-2.4-fold reduction compared to 2021 results. In 2024, the annual effective doses
are primarily formed by internal exposure, not exceeding 1.04 mSv-year® in adults and 0.15 mSv-year® in children,
under the RCT criterion of 1 mSv-year™. Survey results show that the most consumed food products among residents
of the surveyed settlements are dairy and vegetable products from household farms, as well as baked goods and
flour-based products from the retail network. The most contaminated products with *Cs are wild forest products,
particularly berries and mushrooms. Milk from household or local farms is the second-largest contributor to internal
exposure doses.
Conclusions. The investigation into the formation of internal radiation doses revealed that the primary contributor
to internal exposure for residents of the surveyed settlements in the Zhytomyr region remains the intake of *Cs
through forest products and milk.
Key words: internal radiation dose; radiologically contaminated territories; comprehensive radiation and hygienic
monitoring; whole body counter; food; **’Cs and *°Sr content.
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BCTYII

KutoMupcbka 00J1acTh € OTHIEI0 3 HAUOUIBII TTOCT-
paxnanux Big aBapii Ha YAEC sk 3a ruiolero pajio-
aKTUBHO 3a0pYyAHEHUX TEPUTOPIili, TaK i 3a KiJIbKICTIO
3a0pyIHEHUX padiOHYKJIiZaMM HaceJIeHUX IyHKTIB
(HIT). Ha Teputopisix HapoauiibKoi CeMIIHoL Tepu-
topianbHoi rpomaau (CTI) Oynu 3apeecTpoBaHi
HaOLIbIII piBHI 3a0pyIHEHHS TPYHTIB Ta HANOLIbIIII
JI031 onpoMiHeHHs HaceaeHHd [1—3]. BignosigHo mo
noctaHoBM Kabinety MiHicTpiB YKkpainu Bia 23 juri-

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

INTRODUCTION

Zhytomyr region is one of the regions most affected by
the Chornobyl Nuclear Power Plant accident (ChNPP),
both in terms of the area of radioactively contaminated
territories and the number of settlements contaminat-
ed with radionuclides. The highest levels of soil con-
tamination and radiation doses to the population were
recorded in the territories of the Narodychi territorial
community (TC) [1-3]. According to the resolution of
the Cabinet of Ministers of Ukraine dated July 23,
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Ha 1991 poky, 36 HacelleHUX IyHKTIiB pailoHy OYiI0
BigHECEHO 10 30HU 00OB’SI3KOBOTO BijiceaeHHs (Y TO-
My 4McIi i caM pailLlieHTp), 36 — 10 30HM rapaHToBa-
HOTO AOOPOBIABLHOTO BifACeNeHHSs, 1Ie 8 — 10 30HU
MOCUJIEHOTO PaaioeKoJoriyHoro KoHTpouawo [4, 5].
Yepes HUBKY ITPUYMH OYJIO BilCEJI€HO JMILEe YACTUHY
3 Hux (TOBHIiCcTIO — 18 cim), mesaki Oynu BimceneHi
yacTKoBO. [TocTymoBo BinOyBaeTbCsl OUMILIEHHS Cilb-
TOCTIYTib Bi/l pafioHYKJIiAiB. 3HAYHO CKJIAJHIIIOI0 €
CUTyallisl y JIICOBMX MacuBax, e AO0Ci IMOoaeKydu
30€epira€TbCsl 3HAUHMUI PiBEHb pPagiOaKTUBHOIO 3a0-
pyIHeHHs, TiepeayciM izotoramu *’Cs ta *Sr.

®daxiBui HamioHaibHOro HayKOBOTO LIEHTPY pajia-
HillHOT MeAWUMHMU, TeMaToJorii Ta OHKOJIOTil
(HHLPMTI'O) HamioHanbHOI akageMii MeIMIHUX
Hayk YKpaiHu Yy MicasiaBapiiiHuii nepio MpoBOISTh
MOCTIHUI MOHITOPUHT PiBHIB OMPOMIHEHHST MEI-
KaHIIiB panioakKTUBHO 3a0pyaHeHux Teputopiii (P3T)
KutomMupchbKoi 061acTi.

Broponos:x apapii cutyanigs B HIT P3T crpimko
MiHsacd. JlmHaMmika 103 BHYTPIlIHBOTO OMNpPOMi-
HeHHS HecTilika. Tak, micis 3HkeHHs B 1986—1991
poKax criocrepiranocst mocriiine (3 1992 poky i go
KiH1s 90-X poKiB) 3pOCTaHHSI 103 BHYTPIILIHBOIO OIl-
POMiHEHHSI, OCOOJIMBO CiJILCHKOTO HACeJIeHHS, BHA-
CJIiIOK BXMBAHHSI MiCLEBUX IMPOAYKTIB, SIK PE3yjb-
TaT 3ropTaHHS NpodiIaKTUYHUX 3aX0/1iB 3 pajialiii-
Horo 3axucty. ¥ 1995—2001 pokax B okpemux HII
KutoMupchkoi o0nacTi cepeaHi piyHi J03M BHYT-
PIIHLOTO OMPOMiHEHHS MepeBUIIMIN 1 M3B-pik'.
B octaHHi poKM 0031 BHYTPILLIHOI'O OIMPOMiHEHHS
3HIKYI0ThCs. [IpoTe nuHamMika piBHIB BHYTPIillIHBO-
ro OIPOMiHEHHS MeEIIKaHIiB Ta BMICTy palio-
HYKJIiZIiB Y OCHOBHUX MPOAYKTaX IXHbOIO XapuyBaH-
Hs B Hizomy psiai HIT € HectabinbHUMMU, 11O MTOTpe-
Oye criocTepexkeHHsI i BUBYEHHSI (paKTOpiB TakKoi
HecTabinbHOCTI. OnHak, 3 2014 poKy IMOBHOLIIHHUN
pagioNoriYHUi MOHITOPUHT Ha padiOaKTMBHO 3a0-
PYAHEHUX TePUTOPisIX YKpaiHU He MPOBOAUTHCS, BU-
KoHaHHs JlepxxaBHOi mporpamu «JlozumerpuyHa
nacropTu3allisi HaceJIeHUX MyHKTIB YKpaiHW» Mpu-
3ynuHeHo. 3 2012 poky ¢axisui HHIIPMI'O koxHi
TPU POKM MPOBOASATH KOMIUJIEKCHUI pagialliiiHO-
Tiri€eHIYHUI MOHITOPUHT B OKpEeMHUX (KOHTPOJIBHUX)
HIT Hapomunpskoi CTT [6—8].

META JOCJIIJIZKEHHA

MeTo10 mOoCHiIKeHHsI € BUBHAUEHHSI OCHOBHMX pa-
JialifHO-TITiEHIYHUX YMHHUKIB (DOPMYBaHHS TO3U
onpomiHeHHs1 HaceneHHs P3T 2Kuromupcbkoi 006-
nmacti y 2024 polri Ta JOCHTiIKEHHS TUHAMIKKA J03W

1991, 36 settlements in the district were classified as
part of the mandatory resettlement zone (including
the district center itself), 36 settlements as part of the
guaranteed voluntary resettlement zone, and 8 settle-
ments as part of the zone of enhanced radioecological
control [4, 5]. For various reasons, only some of these
settlements were resettled (18 villages were fully reset-
tled, while others were only partially). Agricultural
lands have gradually undergone decontamination from
radionuclides. However, the situation remains much
more challenging in forested areas, where significant
levels of radioactive contamination persist in some
locations, primarily due to isotopes of '¥’Cs and *°Sr.

Specialists from the National Research Center for
Radiation Medicine, Hematology, and Oncology of
the National Academy of Medical Sciences of Ukraine
(NRCRMHO) have been conducting continuous
monitoring of radiation exposure levels among resi-
dents of RCT in Zhytomyr region during the post-
accident period.

During the accident, the situation in the RCT settle-
ments changed rapidly. The dynamics of internal radi-
ation doses have been unstable. For example, after a
decline in 1986—1991, there was a consistent increase
in internal exposure doses from 1992 until the late
1990s, particularly among rural populations. This was
due to the consumption of local food products because
of the curtailment of radiation protection measures.
Between 1995 and 2001, the average annual internal
exposure doses in certain settlements of Zhytomyr
region exceeded 1 mSv-year. In recent years, internal
exposure doses have been decreasing. However, the
dynamics of internal exposure levels among residents
and radionuclide content in key food products remain
unstable in many settlements, necessitating continu-
ous monitoring and investigation of the factors behind
such instability. Since 2014, comprehensive radiologi-
cal monitoring of radioactively contaminated territo-
ries in Ukraine has not been conducted, and the
implementation of the State Program «Dosimetric
Certification of Settlements in Ukraine» has been sus-
pended. Since 2012, NRCRMHO specialists have car-
ried out comprehensive radiation-hygienic monitor-
ing every three years in selected (control) settlements
of the Narodychi TC [6—8].

OBJECTIVE

The purpose of the study is to identify the main radio-
logical hygiene factors that contribute to the forma-
tion of the radiation dose for the population of the
Zhytomyr region in 2024 and to investigate the dy-
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BHYTPIIlITHBOTO OMNPOMiHEHHSI Ha OCHOBi BJIaCHUX
€KCTIePUMEHTATbHUX JOCTIIKEHb B peTIEPHUX Hace-
nennx mynkrax (HIT) y 2012—2024 pokax.

MATEPIAJIN 1 METOAN JOCJIII2KEHH

¥V 2024 polli KOMIUIEKCHUI pagialiiiHO-ririeHiYHU
MoOHiTopuHT 0yno npoBeaeHo y 11 HIT Hapoaunbkoi
CTI' — cmt Hapomuui, cc. Ceneupb, bazap, Pynus
bazapceka, XpucTuHiBKa — Ipyra 30Ha (30Ha 0e3y-
MOBHOro (00OB’SI3KOBOT0) BiaceneHHs), MoTiiiku,
amiccsa, Hasunku, Pamua, Hosa Pamua, Ipesns —
TpeTs 30Ha (30HAa TapaHTOBAHOTO JIOOPOBITBHOTO
BifiCeJIeHHST).

KomiuiekcHuil pagialiiiHO-Tiri€EHiYHUIA MOHITO-
PUHT BKJIIOUAB TaKi 3aX0/I1:
> Bui3HuI JIBJI-MoniTopuHT (817 mocimkeHb: 562 —
Jopocii, 255 — aitn);
> 30ip Npo® OCHOBHUX IPOJAYKTiB XapuyBaHHs (MO-
J0KO — 39 mpo6, KaprTomis — 61 mpoba, IpoOayKTH
JUKOI mpupoau — 57 mpoO) Ta iX aHalli3 Ha BMICT
pamionykiigiB '*’Cs ta *Sr;
> JIOCIIIXKEHHSI KOMIIOHEHTH 30BHIIIHHOI'O OII-
pomiHeHHs y uux HII;
> OMUTyBaHHS (oruTaHo 194 ocobu) 1010 00CATIB
CITOXKMBAaHHS MMPOJYKTIB XapuyBaHHS SIK MiCLIEBHX i3
BJIACHOTO JOMOTOCIIOAApPCTBA, TaK i MPUAOAHUX Y
TOPTOBI Mepexi.

BusHaueHHS BMiCTy iHKOPIIOPOBAHOTO paliole3iio
BUKOHAHO IIJISIXOM IIPSIMOIO BHMMipIOBaHHS Ha
JHYUIBbHUKY BUOpoMiHIOBaHHS JiroauHu (JIBJI)
«Cxpunnep-3M» (Bupoonunrso IHEKO, m. KwuiB)
Ne 153 MoGinpHOTO THITY O€e3mocepeIHbO 3a MiclleM
MPOXMBaHHS 00CTeXyBaHUX oci0 y Hapommubkiit
CTT XKutomupcwkoi obsacti (puc. 1). [TpoBeneHHs
KaniOpyBaHHSI KOMILJIEKCY, BUMIpIOBaHb i po3paxyH-
KM pe3yJbTaTiB 3[iiICHIOIOTHCS 3a EAUHOIO B YKpaiHi
METOAMKOI0, po3pobiaeHoo B HHIIPMI'O [9—11].

namics of the internal radiation dose based on the
author’s experimental studies conducted in reference
settlements from 2012 to 2024.

MATERIALS AND METHODS

In 2024, a comprehensive radiological hygiene moni-
toring was conducted in 11 settlements of the
Narodychi TC — the Narodychi, and the villages of
Selets, Bazaar, Rudnya Bazaar, Khrystynivka (Zone 2,
the zone of unconditional (mandatory) resettlement),
Motiyki, Zalissya, Davydky, Radcha, Nova Radcha,
and Grezlya (Zone 3, the zone of guaranteed volun-
tary resettlement).

The comprehensive radiological hygiene monitoring
included the following activities:
> mobile WBC monitoring (817 studies: 562 adults,
255 children);
> collection and analysis of food samples: 39 milk
samples, 61 potato samples, and 57 samples of wild
foods, analyzed for radionuclide content, including
¥7Cs and *°Sr;
> assessment of external radiation exposure in these
settlements;
> surveys: 194 individuals were surveyed regarding the
consumption volumes of locally produced foods from
their own households and purchased foods from com-
mercial networks.

The determination of incorporated radiocesium con-
tent was performed through direct measurements using
a «Skrinner-3M» Whole Body Counter (WBC) (manu-
factured by INEKO, Kyiv, serial number 153). This
mobile device was used directly at the residences of the
surveyed individuals in the Narodychi TC, Zhytomyr
region (Fig. 1). Calibration of the system, measure-
ments, and result calculations were conducted following
a unified methodology developed by the NRCRMHO,
which is the only one of its kind in Ukraine [9—11].

)

b
“i;i/
X

==Y N PucyHOK 1. lposepeHHs JIBJI-
BUMiplOBaHb Y rimHasii c. basap
Hapoauubkoi CTI YXutomupcbkoi
obnacriy 2024 p.

Figure 1. Conducting WBC
measurements at the gymnasium in

» the village of Bazar, Narodychi TC,
Zhytomyr region, 2024
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HactynHe 3aBnaHHs JOCTIIXKEHHS YAHHUKIB (hopMy-
BaHHSI 103 BHYTPILLIHBOTO OITpOMiHeHHSI HacejeHHs1 P3T —
BU3HAUYEHHSI Ta aHaji3 3a0pydHEHHS palioHYKJigaMu
OCHOBHMX TPOAYKTIiB XapuyBaHHS Ta PiBHIB iX CITOXU-
BaHH4 [12, 13]. [TpoOu, 3i6paHi B ToMalllHiX rocroaap-
crBax Bule3azHayeHux HII, 6e3nocepeaHbo 3a MiclieM
OpPOXUBaAHHS Ta AOCTABJICHI 4151 JOCIIiIXKEHHSI B 1abopa-
Topilo papiauifiHoil ririeHn ta MoHiTopuHry (PI'M)
HHLPMTIO.

BuwmiproBanns Bmicty 'YCs y npobax IpoayKTiB Ipo-
Boauau Ha ramma-criektpoMetpi SILENA. g Bu3Ha-
YeHHSI BMICTY palioHYyKJiga y mpobax MoJioKa Ta Kap-
TOILTi BAKOPUCTOBYBAJIU MOCYAMHY MapiHesli eMHiCTIO
1 mitp. JIs1 BU3HAYEHHSI BMICTY palioHYKJIiga y mpodax
rpu6iB BuKopucToByBaan 100 T IpoayKTy Ta MPOBOIVIIN
BUMipIoBaHHSA B reomeTpii JdenTa. BumipioBaHHs BMicTy
“Sr B MpOAYKTax XapyyBaHHS MpPOBOAWIM Ha Oera-
criektpomeTpi COb-01 [14]. TIpobomigroroska st
BUMIpIOBaHb BMicTy *’Sr IpoBOMWIACH BiAIIOBIZHO IO
METOAMYHUX peKoMeHaallii [15].

OnuTyBaHHSI 1IOJO PiBHIB CHOXWBAHHS OCHOBHMX
OPOAYKTiB XapyOBOI'o pallioHy OYyJ10 IMPOBEIEHO 3a CKJla-
JIEeHUMU HaMU y IIOINePeIHi POKM ONMUTYBATbHUMM JIUC-
tamu [13].

BuMmiproBaHHSI TTOTY>KHOCTi €KCITO3ULIIAHOI 103U 30B-
HimHboro onpomiHeHHs (ITEJI) mpoBoawioch METOAOM
MIIIOXiAHOT Y-3OMKH 3TiIHO 3 BUMOTaMHU iHCTPYKTUBHO-
METOIMYHMX JOKYMEHTIB [16, 17]. B mocmimKeHHIX BUKO-
puctoByBanu go3umetp-pagiomerp MKC-05 «TEPPA».

PE3VYJBTATU TA OBTOBOPEHH#

Pesynasrat JIBJI-MOHITOPUHTY JOpPOCIMX MEIIKaHIIIB
KoHTpoabHuX HII, mpoBeneHoro y oocsizi 40CTaTHbOMY
IIJIST TIPOBEIEHHSI CTATUCTUYHOTO aHaJIi3y, peacTaBIeHi
B Taba. 1. B 11 xoutponsaux HIT obcrexxkerno 704 merr-
KaH1i: 478 — gopocii, 226 — IiTH.

Cepenniii BMicT *’Cs y 1opocaux MeIIKaHIiB 00cTe-
xkeHux HIT nexuts y Mexax Big 0,6 Kbk y ¢. 3amices o
5,8 kbk y ¢. XpuctuHiBka. HaiiBuiii cepenHi 3Ha4eHHS
pIYHUX 03 BHYTPIILIHHOI'O OMNPOMIHEHHSI, 0OYMOBJICHI
inkopropauicio *'Cs, 3apeecTpoBaHO Y JOPOCIUX MEII-
KaHLiB cc. Xpuctuniska (0,18 M3B - pik'), Pynus Ba-
3apcbka (0,071 M3B - pik™'), Cenenn (0,057 M3B - pik') Ta
Hasunku (0,055 M3B - pik™'). Tpoxu MeHIIi TOKa3HUKHU Y
cMmT Hapomuui (0,035 M3B - pik!), cc. baszap (0,035 M3B -
pik"), Moriiiku (0,035 M3B - pik') Ta Ipesns (0,033 M3B -
pik™"). HaiiHmxui 3HaueHHs 3apeecTpoBaHi y cc. Pagua
(0,025 M3B - pix!'), HoBa Pagua (0,022 M38 - pix'), 3a-
micest (0,021 M3B - pik!).

MaxkcuMmaiabHe 3apeecTpoBaHe 3HAUYCHHS BMICTY
iHkopropoBaHoro "“Cs y IDOpOCIMX CTaHOBUTH

The next task in studying the factors influencing
the formation of internal radiation doses in the
population of radiation-contaminated territories is
the determination and analysis of radionuclide
contamination in key food products and their con-
sumption levels [12, 13]. Samples collected from
household farms in the settlements were taken
directly at the residents’ locations and delivered
for analysis to the Laboratory of Radiation
Hygiene and Monitoring at the NRCRMHO.

The content of ’Cs in food samples was meas-
ured using a SILENA gamma spectrometer. For
milk and potato samples, Marinelli vessels with a
1-liter capacity were used. For mushroom sam-
ples, 100 grams of the product were analyzed in a
Denta geometry setup. The content of *Sr in food
products was determined using a SEB-01 beta
spectrometer [14]. Sample preparation for meas-
uring *°Sr content was conducted in accordance
with methodological guidelines [15].

Surveys on the consumption levels of key dietary
products were conducted using questionnaires we
developed in previous years [13].

Measurements of the exposure dose rate (EDR)
of external radiation were performed using the
pedestrian y-survey method, in accordance with
the requirements of instructional and method-
ological documents [16, 17]. The studies utilized
the MKS-05 «TERRA» dosimeter-radiometer.

RESULTS AND DISCUSSION

The results of the WBC monitoring of adult resi-
dents in the control settlements, conducted in a
volume sufficient for statistical analysis, are pre-
sented in Table 1. A total of 704 residents were
examined across 11 control settlements: 478 adults
and 226 children.

The average content of “’Cs among adult resi-
dents of the surveyed settlements ranged from 0.6
kBq in Zalissya to 5.8 kBq in Khrystynivka. The
highest average annual internal radiation doses
caused by ’Cs incorporation were recorded among
adult residents of: Khrystynivka (0.18 mSv - year'),
Rudnya Bazarska (0.071 mSv-year'), Selets
(0.057 mSv - year'), Davydky (0.055 mSyv - year™).
Slightly lower values were observed in: Narodychi
(0.035 mSyv - year'), Bazar (0.035 mSv - year'),
Motiyki (0.035 mSyv - year"), Grezlya (0.033 mSyv -
year'). The lowest values were registered in: Rad-
cha (0.025 mSy - year'), Nova Radcha (0.022 mSv -
year'), Zalissya (0.021 mSyv - year™).
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Ta6nuua 1

Pe3ynbrat MoOHiTOpUHTrY BMicTy iHKOpnopoBaHoro *’Cs Ta cepefHbOpiYHA J03a BHYTPilLHbOro ONPOMiHEeHHS,
obymoBneHa iHkopnopauicto *’Cs, y MmewkaHuiB o6crexkxennx HM Hapoguubkoi CTT Xutomupcbkoi obnacri y
2024 poui

Table 1
Results of monitoring the incorporated *’Cs content and the average annual internal radiation dose caused by
37Cs incorporation among residents of the surveyed settlements in the Narodychi TC, Zhytomyr region, in 2024

Hacenenwii Bikoa  Kinbkictb BmicT inkopnoposaHoro '*’Cs, KBk Do3sa, m3B * pik’
MYHKT rpyna  oGCTeXeHuX cepepHe . o MaKc. cepegHe MaKc.
Settlement Age Number of 3HayeHHs Mepiana 90 % keanTinb 3HaYeHHS 3HaYEeHHS 3HayYeHHs
group individuals mean median  90% quantile max. value mean max. value
Hapoppui yci /all 272 1,08 £ 1,42 1,42 2,47 11,96 0,04 0,51
Narodychi nopocni / adults 173 1,43 £ 1,63 1,63 3,14 11,96 0,04 0,51
aitu / children 99 0,46 £ 0,53 0,53 1,10 3,39 0,02 0,13
Ceneub yci /all 53 1,86 + 2,03 2,03 4,01 13,03 0,06 0,44
Selets nopocni / adults 47 2,02 +£2,10 2,10 4,24 13,03 0,06 0,44
aitv / children 6 0,60 £ 0,51 0,51 1,83 1,46 0,04 0,06
Moriiiku yci /all 43 1,02 £ 0,86 0,86 2,19 3,75 0,04 0,10
Motiyki nopocni / adults 27 1,21 £ 0,96 0,96 2,65 3,75 0,03 0,10
nitn / children 16 0,7 0,56 0,56 1,47 1,64 0,04 0,09
3anices yci /all 84 0,64 = 0,57 0,57 1,42 2,74 0,02 0,07
Zalissya nopocni / adults 60 0,73 = 0,62 0,62 1,57 2,74 0,02 0,06
nitn / children 24 0,40 = 0,30 0,30 1,14 0,02 0,07
JaBnaku yci /all 33 1,74 £ 1,82 1,82 411 8,57 0,06 0,20
Davydky nopocni / adults 27 1,99 + 1,91 1,91 4,59 8,57 0,06 0,20
nitn / children 6 0,62 + 0,65 0,65 2,09 1,71 0,03 0,06
basap yei / all 113 0,99 + 1,02 1,02 2,24 5,60 0,04 0,21
Bazar nopocni / adults 63 1,35+ 1,19 1,19 2,96 5,60 0,04 0,21
aitn / children 50 0,54 + 0,43 0,43 1,09 2,68 0,03 0,13
Pynns Basapcbka yei / all 17 1,85+ 0,95 0,95 3,66 3,78 0,07 0,15
Rudnya-Bazarska nopocni / adults 12 2,08 = 0,83 0,83 3,56 3,78 0,06 0,12
aitn / children 5 1,29+ 1,09 1,09 3,20 0,09 0,15
Papua yci / all 40 0,85+0,82 0,82 2,11 3,15 0,03 0,07
Radcha nopocni / adults 27 1,08 + 0,89 0,89 2,49 3,15 0,03 0,07
aitn / children 13 0,38 £ 0,31 0,31 0,00 1,18 0,02 0,05
Hosa Papua yci / all 23 0,75+ 0,6 0,60 1,64 2,71 0,02 0,09
Nova Radcha nopocni / adults 21 0,79 = 0,61 0,61 1,70 2,11 0,02 0,09
aitn / children 2 0,39 £ 0,55 0,55 0,00 0,78 0,01 0,03
peans yei / all 12 1,01 £0,99 0,99 2,58 3,71 0,03 0,12
Grezlya nopocni / adults 10 1,18 = 1,01 1,01 2,77 3,71 0,04 0,12
aitn / children 2 0,16 + 0,02 0,02 0,17 0,02 0,02
XpucTuHiBka yei / all 14 5,78 £ 10,44 10,44 23,46 36,26 0,18 1,04
Khrystynivka nopocni / adults 1 TA7T £ 11,47 11,47 31,20 36,26 0,22 1,04
aitn / children 3 0,66 + 0,43 0,43 1,04 0,05 0,08
36,3 kbk, 1110 opMye piuHYy 103y BHYTPIilLIHHOTO OII- The maximum recorded value of incorporated
pominenns 1,04 M3B - pik!' (c. XpuctuHiBka). bauszs-  '¥Cs among adults was 36.3 kBq, resulting in an

ko 0.4 % obcrexenux (3 ocobu) MaioTh iHauBigy- annual internal radiation dose of 1.04 mSy - year
aJbHi piyHi 103M BHYTpillHbOTOo onmpoMiHeHHs Buili  (in Khrystynivka). Approximately 0.4% of those

0,5 M3B - pik™. surveyed (3 individuals) had individual annual
3HaYeHHsT CcepelHiX piYHMX 103 BHYTpilIHBOro or-  internal radiation doses exceeding 0.5 mSyv - year'.
POMiHEHHS Y JOPOCIMX BUIIL, HiXXK y aiTeil — B 1,5 pasa The average annual internal radiation doses in

(0,043 M3B - pik!' — gopocdi, 0, 028 M3B - pik' — aitu),  adults were 1.5 times higher than those in children
IO OYEBUIHO MOSICHIOEThCS Oibll BuMorauBuM ctaB-  (0.043 mSv - year™ for adults vs. 0.028 mSv - year!
JICHHSIM J0 TUTSYOTO parioHy XapuyBaHHSI. for children). This difference is likely due to
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CepenHi piyHi 103U BHYTPIIHHOTO OMPOMiHEH-
Hg y 4oJoBiKiB y 1,8 paza BMIli, HiXX y >KiHOK
(0,056 M3B - pik™' — yosoBiku, 0,032 M3B - pik' — XKiH-
KM), 1110 MOKHA MOSICHUTHU OiJIbIIOI0 KiTbKiCTIO M’SI-
30BUX TKAHWH Y YOJIOBiKiB Ta 0COOJIMBOCTSIMMU pallio-
HY Xap4yBaHHSI.

Haii6inblii piBHI OIpOMiHEHHS cepell 00CTeXKEHUX
memkaHiB Hapomuinwkoi CTI 3apeectpoBaHo y
IpyIi Hempalforouoro HaceneHHs (0,078 M3B - pik™')
ta neHcionepin (0,051 mM3B - pik"). Huzkui 3HaueHHS
y TIpaliBHUKIB JricoBoro rocrnomapctaa (0,043 m3B -
pik') ta cayx6osuiB JCHC (0,044 m3B - pik').
Haitnmkui — y po6GitHukiB (0,032 M3B - pik') Ta
cayx06oBLiB (0,030 M3B - pik') Ta BiiiCbKOBOCITYX-
ooB11iB 3CY, Ki BUKOHYIOTh CBiil BiliChKOBHII 000-
B’sa30Kk y uux HII. To6To, HaliHMX4Yi I1O3U BHYT-
PILIHBOTO ONIPOMiHEHHS Ma€ IMpaIllolye HaCeIeHHS,
OYEBUAHO Yyepe3 Oiblly KyMiBeIbHY CIIPOMOXKHICTh
i, BiAMOBiIHO, MOXJUBICTb 320€3MEYUTU Y CBOEMY
pallioHi OUJIBIITY YaCTKY «9YUCTUX» MPOJAYKTIB — 3 TOP-
TroBOI MepexKi.

B pesyasrati nposeaeHoro JIBJI-mMoHiTOpuHTY y
2024 poui 3apeecTpoBaHO 3HAYHE 3HIDKEHHS PiBHIB
BHYTPIiIlIHBOTO OIPOMiHEHHSI B YyCiX OOCTEeXEHUX
HII, B 1,3—2,4 pa3za, mopiBHSIHO 3 pe3yJbTaTaMu
JIBJI-moHiTopunry 2021 poui (puc. 2), 1o miaTBe-
PIXY€E MOIEepeaHI0 TMHAMIKY 3HUXKEHHS PiBHIB OIl-
pOMiHEHHsS Ha MOTOYHOMY eTari. OmHak, Ciifg
BiI3HAUMTHU Oijbll CcTpiMKe 3HMKeHHs Bim 2021 o
2024 poky, Hixk y riepiog Big 2018 go 2021 poky, koau
Take 3HIKEHHS BapitoBaio B Mexax 1,03—1,1 pa3a.
MoxHa KoHcTaHTyBaTH, 1o y 2024 poli nosepra-
IOTbCSl TEMITU 3HUKEHHSI PiBHIB ONMPOMiHEHHS, Xa-
pakTtepHi a5 2012—2018 pokiB, KoM KOXHi 3 poKM1
BOHM 3HMXyBanuchy 1,4—2,1 paza. Buasatkom € HIT
¢. XpUCTHHIBKa, 031 BHYTPIllIHLOTO OIMPOMiHEHHS
B sikomy y 2024 poui 3pocau y 1,7 pa3a.

OkpiM TOTO, CJTiJ BiA3HAYUTU HECTaOUIbHY CE30H-
Hy AWHaMiKy BOPOJOBX POKY B mepioid coocTepe-
KeHHs1 y 2012—2018 pokax. Y 2012 poiii y Bcix 006c-
texxeHux HII cmocTepiraeTbes MiABUIIEHHS iHKOp-
nopatuii *’Cs Big TpaBHsI 10 XX0BTeHb y 1,7—2,1 pa3a,
y 2015 poni, HaBmaku, 3HMKeHHA y 1,4—2,0 pa3a, ay
2018 — BMicT iHKOpropoBaHoro '’Cs Bim TpaBHS 11O
>KOBTEHb 3aJIUIIAETLCS MPAKTUYHO HE3MiHHUM. 3a
HalllUMU CIOCTEPEXEHHSIMU CE30HHUI XapaKTep
¢opMyBaHHS PiBHIB BHYTPIIITHHOTO OMPOMiHEHHS Y
MelKaHLiB Hapoauiibkoi rpoMany HampsiMy TTOB’sI-
3aHUI 3 00CsITaMU «BpOXkKalo» JIiCOBUX MPOIYKTIB.

Ha xanb, He BOagocs OOCTiAUTU CE30HHUI (ak-
TOop (popMyBaHHS 103 BHYTPIIIHHOTO OTPOMiHEHHSI.

stricter attention to the nutritional quality of chil-
dren’s diets.

The average annual internal radiation doses in men
were 1.8 times higher than in women (0.056 mSyv -
year! for men vs. 0.032 mSv - year! for women). This
difference can be attributed to the higher proportion
of muscle tissue in men and differences in dietary
habits.

The highest levels of radiation exposure among sur-
veyed residents of the Narodychi TC were recorded in
the non-working population (0.078 mSv - year') and
retirees (0.051 mSv - year'). Lower values were ob-
served in: Forestry workers (0.043 mSy - year™'), State
Emergency Service employees (0.044 mSv - year™).
The lowest values were recorded among: Laborers
(0.032 mSyv - year!), Office workers (0.030 mSv - year!),
Military personnel of the Armed Forces of Ukraine
serving in these settlements. This indicates that work-
ing individuals generally have the lowest internal radi-
ation doses, likely due to their greater purchasing
power and, consequently, the ability to include a larg-
er proportion of «clean» food products—purchased
from commercial outlets—in their diets.

The WBC monitoring conducted in 2024 revealed a
significant decrease in internal radiation levels across
all surveyed settlements, ranging from 1.3 to 2.4 times
compared to the results of the 2021 monitoring (Fig. 2).
This confirms the ongoing trend of declining radiation
exposure levels. However, the decrease from 2021 to
2024 was more pronounced than during the period
2018 to 2021, when reductions varied within 1.03 to
1.1 times. This suggests that in 2024, the rate of
decline in radiation exposure levels returned to the
trend observed between 2012 and 2018, when levels
dropped by 1.4 to 2.1 times every three years. An ex-
ception is the village of Khrystynivka, where internal
radiation doses increased by 1.7 times in 2024.

It is also important to note the unstable seasonal
dynamics observed throughout the year during the
monitoring period from 2012 to 2018. In 2012, all sur-
veyed settlements experienced an increase in 'Y'Cs
incorporation from May to October by 1.7—2.1 times.
In 2015, the trend reversed, with a decrease of 1.4—2.0
times during the same period. In 2018, the incorporat-
ed ""Cs content from May to October remained
almost unchanged. According to our observations, the
seasonal nature of internal radiation levels among the
residents of the Narodychi community is directly
linked to the harvest volumes of forest products.

Unfortunately, it was not possible to study the sea-
sonal factor influencing the formation of internal radi-
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PucyHoK 2. [luHamika piBHiB BHYTpillHbOro onpomiHeHHA MewkaHuis okpemux HM Hapoauubkoi CTT

¥utomupcbkoi o6nacri Bnpoaosk 2012-2024 pokie

Figure 2. Dynamics of Internal Radiation Levels among Residents of Selected Settlements in the Narodychi TC,

Zhytomyr Region, during 2012-2024

Opraxizaliist 1pyroi, OCiHHbOI, €KCHeaUIlii HEMOX-
JIMBA 4yepe3 BiACYTHICTh (DiHAHCYBaHHS POOIT.

Oxpim JIBJI-MOHITOpUHTY Y paMKaX KOMIIJIEKCHO-
ro palialiifHO-TiriEHiIYHOTO MOHITOPUHTY OYJI0 TTPO-
BelIeHO 30ip Mpo0 OCHOBHUX ITPOAYKTIB XapuyBaHHSI
JUTS X aHaJIi3y Ha BMicT pagioHykiiniB ¥'Cs Ta »Sr.

JocmimkeHHs IToKa3aiu, 1o BMicT '¥’Cs y 3i0paHux
npobax mosioka (39 mpo0) y Bcix ooctexxeHux HIT, He
MEePeBUIIYE TOMYCTUMUIA piBeHb [irieHiYyHOro HOp-
matuBy ['H 6.6.1.1-130-2006 (AP) — 100 bx - ' [18].
3HayeHHs BMiCTy Bapiloe B Mexax Big 1,6 bk - 1! 1o
40,4 bk - 1'. B cmT Haponudi 3HaueHHS BMICTY J1e-
KUTB Yy Mexkax Bix 2,4 bk - 1! 1o 19,2 bk - !, 1o He
nepepuiye JIP, Ha BiAMiHY BiJl MHOMNEpeaHiX HO-
ciimkens 2021 poky. ¥V 2021 porti 42 % 1ipo6 MoIoKa
maiu BmicT ¥'Cs, mo nepesuinye AP, Lle mosicHIoeThb-
Csl 3MEHILIEHHSIM MOTroJIiB’s1 KOPiB caMe B TUX T'OCITO-
JapcTBax, Je Mpodu MmokazyBasiv nepeBuileHHs JIP.

3HayeHHsI BMicTy St j1eXkuTh y Mexax Bix 1,1 Bk -1
' 10 2,4 bk - !, o Huxue P 20 Bk - 17'. Y npo-
6ax kaprori (61 mpo6a) BMmicT *’Cs Bapiloe y Mexkax
Big 0,1 mo 10 Bk - xr'!, i € 3HauHO HUXuMM JIP —
60 Bbx - xr'. Bmict *Sr y mpo6ax KapTOIUIi JEXUTh ¥
mexax Bix 1,1 Bk - xr'! 1o 2,4 bk - xr'!, i He TIepeBH-
mye AP, axuit cranoButh 20 bk - k1!,

3i6paHo 57 mpoO® MpOAYKTIiB AUKOI MPUPOIH, 3
HUX JIICOBUX TpubiB cymeHnx — 48 mpob. Bwict

ation doses. The organization of a second, autumn
expedition was not feasible due to a lack of funding for
the research activities.

In addition to WBC monitoring, the comprehensive
radiological-hygienic monitoring included the collec-
tion of samples of key food products for analysis of
their 'Cs and *’Sr radionuclide content.

The research revealed that the ’Cs content in col-
lected milk samples (39 samples) from all surveyed set-
tlements does not exceed the permissible level defined
by Hygienic Regulation HN 6.6.1.1-130-2006 permis-
sible level (PL) — 100 Bq - L' [18]. The values range
from 1.6 Bq- L't040.4 Bq- L. In Narodychi, the '¥'Cs
content varies between 2.4 Bq - L' and 19.2 Bq - L,
staying below the PL, unlike the findings from 2021,
when 42% of milk samples contained '"Cs levels
exceeding the PL. This improvement is attributed to a
reduction in cattle numbers in households where pre-
vious samples had shown levels above the permissible
threshold.

The *°Sr content in milk samples ranges from
1.1 Bq - L' to 2.4 Bq - L', which is well below the
(PL) of 20 Bq - L. In potato samples (61 samples), the
¥Cs content varies from 0.1 Bq - kg to 10 Bq - kg™,
significantly lower than the PL of 60 Bq - kg™'. The *Sr
content in potato samples ranges from 1.1 Bq - kg’ to
2.4 Bq - kg', also below the PL of 20 Bq - kg™
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7Cs y rpubax jexuTh y Mexax Big 0,4 kb - kr! no
572,1 kbk - kr'. Maiixxe 81 % (39 mpo6) nmepeBuILy-
1o1b AP — 2,5 kbk - kr'. Ilpobu srin MOpoXeHuXx,
CYIIEHUX, CUpUX MaloTh BMicT 7Cs y Mexax BiI
1,2 kbk - kr! g0 4,1 xbk - xr'!'. Bmict *Sr y npo6ax
MPOAYKTIB AUKOI MIPUPOAU HA PiBHiI UyTIMBOCTI BU-
MiproBaHHs i He nepeBuiye I P.

3a pesysibTaTaMu ONUTYBaHHS (omuTaHo 194 oco-
0M) MEIIKaHILIiB 111010 00CSTiB BXXMBAaHHS OCHOBHUX
MPOAYKTIB XapuyBaHHS SIK MiCLIEBUX i3 BAACHOIO J0-
MOrocnojapcTBa, Tak i NpUaOaHUX Yy TOProBiid me-
peXi BCTAaHOBJIEHO, 1110 HANOIIbII BXXMBAHUMU TTPO-
JTyKTaMU XapuyyBaHHS MelKaHIIiB oocTexxeHux HII e
MOJIOYHI Ta OBOYEBI IPOIYKTH 3 JOMAIITHLOTO TOCITO-
JapcTBa Ta XJ1iOOOYJO4YHI i OOpPOIIHSIHI BUPOOU 3
TOproBoi Mepexi. B MolouHOMY pallioHi MellIKaHIIiB
ooctexennx HII mepeBaxkaloTh MicLEBi MPOIYKTU
(82 %), nomst MPOAYKTIB i3 AEPKTOPTiBJIi 30BCIM HE3-
HauHa. [Hlogo npoaykKTiB AUKOI NPpUPOAU, HANOLIbII
BXMBAaHUMM MICLEBUMU MELIKAHISIMU € puba i3
MICLIEBUX BOJZOWM Ta KOMITIOTH i3 JTicOBUX ATia. Cimig
3a3HAYMTHU, 11O HE NUBJISYKUCH HA HEBEJIMKi 3HAYCH-
HsI CepeIHbOA0OOBOI0 CIIOXKMBAHHS JIiICOBUX I'pUOiB
(2,3 r - no6a™) i grig cymenux (0,3 r - goda™'), came
BOHU MOXYTb OyTM HaWOLIbII 3HAUMMUMU MPOTYK-
TaMu y (GOpMyBaHHiI J03UM BHYTPIillIHLOTO OIPOMi-
HEHHS$I, OCKIJIbKY € HalO1IbI 3a0pyTHEHUMU padio-
HYKJIigaMu.

TakuM YMHOM, MOXKHA BIIEBHEHO CTBEpKYBaTH,
II0 OCHOBHUM YMHHHUKOM, SIKUUA (POpMye 03y
BHYTPIIIHbOIO OMNPOMiHEHHSI MelIKaHILiB 2KuTo-
MHUPCHKOI 00J1acTi Ha MOTOYHOMY eTalli aBapii €
iHkopropoBaHuii *’Cs, 1110 HaAXOIUTh B OpraHi3M 3
TaKMMHA OCHOBHMMM MPOAYKTaMHU XapuyBaHHS, SIK
OpOAYKTU JIMKOI MPUPOAU, HacaMmIleped, rpudu
JicoBi, sKi B IlojicbkkoMy perioHi TpaguuiiiHO 3aii-
MaloTh CYTTEBY YaCTUHY Xap4yoBOTo palioHy. Jpyruii
MPOAYKT 32 BEJIMYMHOIO BHECKY Y 103y BHYTPilIHBO-
ro OMNpPOMiIHEHHS € MOJIOKO 3 AOMAIIHIiX Ta/abo
MiCLIEBHX JOMOI'OCIIOAAPCTB.

IIpaBwibHa KyniHapHa 0OpoOKa IIMX TPOMYKTiB
XapyyBaHHSI MOXKE iCTOTHO 3HM3UTU BMICT y HHUX
pamioHykIigiB. TiIbK1 000B’SI3KOBO Tpeba mam’siTa-
TH, 110 3alIPOTIOHOBAHI METOIM MTOBUHHI 3aCTOCOBY-
BaTUCS B THUX BMIIaJKaX, KOJIW BMIiCT paJiOHYKJIiiB
MnepeBuILyeE NPUMYCTUMI PiBHi B KiJIbKa pasiB. AKIo
K 3a0pyaHEeHHsI MPOAYKTY B JECITKM 1 COTHi pasiB
MepeBUIILye MPUITYCTUMI PiBHi, TO Hisika 00poOKa He
3MOKe JOBECTU MOT0 10 CTaHy MPUIATHOCTI.

ITepepoOka MoJ0Ka B JOMAILIHIX YMOBax MpPUBO-
IUTh 0 3HAYHOT'O 3HUKEHHS BMiCTY pagioaKTUBHUX

A total of 57 samples of wild forest products were
collected, including 48 dried mushroom samples. The
¥7Cs content in mushrooms ranges from 0.4 kBq - kg™
to 572.1 kBq - kg, with nearly 81% (39 samples)
exceeding the PL of 2.5 kBq - kg!'. Berry samples
(frozen, dried, and raw) have "’Cs levels between
1.2 kBq - kg!'and 4.1 kBq - kg'. The *°Sr content in all
wild forest product samples was at the measurement
sensitivity level and did not exceed the PL.

Based on a survey of 194 residents, assessing the
consumption of both locally produced and store-
bought food products, the following trends were iden-
tified. The most consumed food products among resi-
dents of the surveyed settlements include dairy and
vegetable products from local households and bread
and bakery products from the retail network. The milk-
based diet of residents predominantly consists of local
products (82%), with a negligible share from retail
sources. Regarding wild forest products, the most con-
sumed are fish from local water bodies and compotes
made from forest berries. It is noteworthy that despite
the low average daily consumption of wild mushrooms
(2.3 g - day') and dried berries (0.3 g - day'), these
products can contribute significantly to the formation
of internal radiation doses, as they are among the most
contaminated with radionuclides.

Thus, it can be confidently stated that the main fac-
tor contributing to the internal radiation dose for resi-
dents of the Zhytomyr region at the current stage of
the aftermath of the accident is the incorporated *’Cs,
which enters the body through key food products. The
most significant of these are wild forest products, par-
ticularly forest mushrooms, which traditionally occu-
py a substantial portion of the diet in the Polissia
region. The second most significant contributor to
internal radiation dose is milk from local and/or
household sources.

Proper culinary processing of these food products
can lead to a significant reduction in the content of
radionuclides. However, it is crucial to remember that
the proposed methods should only be applied when
the radionuclide content exceeds acceptable levels by
several times. If the contaminated product has levels of
radionuclides that are dozens or hundreds of times
higher than the permissible limits, no treatment will be
able to make it safe for consumption.

Processing milk at home leads to a significant reduc-
tion in the content of radioactive substances in the
resulting products. It is important to note that by-
products of processing, such as whey and wash water,
should not be consumed. When milk is processed into
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pPEUOBMH B OlepXyBaHMX Ipoaykrax. Ilpu nbomy
000B’s13KOBO BapTO 3HATH, 1110 MOOIYHI MPOAYKTH Ie-
pepoOKM (CHpOBaTKy, TPOMUBHY BOAY) BXWBATHU B
XXy He MoxxHa. [Ipu mepepoO1i MoJI0Ka Ha BEPIIKU
BMICT paJlioHYKJIiJIiB B OJ€pKYyBaHUX BepIIKaxX 3HU-
KXY€EThcd B 4—6 pasiB, Ha CUp i CMETaHy — TaKOX Y
4—6 pasiB, Ha TBepAuii cup — y 8—10 pasiB, Ha Bepll-
koBe Macjio — y 90—100 pagiB, TOOTO TOIJIEeHE MacjIo
MPaKTUYHO HE MICTUTh palioHYKIimiB [19].

ITpu mMutTi cymieHux rpubiB piBeHb pajiallii B HUX
3HMKYETHCS y 3—4 pa3u, TIpU KUIT ATiHHI TTPOTATOM
15 XBUJWH — MPAKTUYHO Yy 5 pa3iB, IpU BUMOYYBaHHi
CYXMX I'pMOiB MPOTSATOM 2 TOIWH Y IMiIACOJEHIN BOdi —
y 25 pagiB, nipotsrom 10 ronuH — y 200 pasis [19].

Otxe, BUKOHAHHSI 3aIllpOINIOHOBAHUX METOIiB 00-
POOKU MPOIYKTiB JO3BOJISIE 3HAYHOIO MipOIO 3HU3UTHU
BMICT pafiOHYKJTiZiB y 1Xi i Oyme cripyusiTh 3MEHILIEeH -
HIO 1031 BHYTPILLIHBOTO OMPOMiIHEHHS OpraHi3my.

3apeectpoBati B obcrexkennx HII 3nauenns TTE]]
cta”oBATh 0,10—0,16 MX3B - rox™! i He IEPEBUIILYIOTh
CEpeIHi MMOKa3HUKAMMU 1Ii€1 BEIMYMHU Ha BCili TEpUTOPil
Vkpainu (0,1-0,2 mx3B - rox™') [20]. 1031 30BHILITHBO-
ro OMpPOMiHEHHSI HACEJIEHHSI, PO3paxOBaHi HA OCHOBI
LIMX JaHUX, JIeXaTh Yy Mexax 261—397 Mx3B - rox'. Ox-
Hak, CJIif BiI3HAUYMTU HE3HAUHE IiJBUILEHHS po3pa-
XOBaHMUX 3HAYEHb PiYHUX €(EKTUBHUX 103 30BHIll-
HbOro onpoMiHeHHs y 2024 p. y xxuteniB cc. bazap i
Pynust bazapcbka poui — Ha 6 %, i OiIbII CyTTEBE —
Ha 16 %, y xuteniB c¢. CeJelib, y MOPIiBHSAHHI 3 pe-
gyasratamu 2021 poky. Ile Moxe OyTu moB’si3aHe 3
iHTEHCUBHUMU POCIMCHKUMM OOCTpiiaMU i CIIpUYM-
HEHUMM 1M CYTTEBUMU PYMHYBAaHHSIMMU y 3a3Haye-
Hux HII.

BUCHOBKU
PesynsraTi, orpuMaHi mpu MpoBeneHHi KOMITJIEKCHO-
To pamialliifHO-TiriEHIYHOTO MOHITOPUHTY PENEPHUX
HIT Hapoaguubkoro CTT mokaszanu, 1110 piuHi edek-
TUBHI 1034 OIIPOMiHEHHSI HACEeJIEHHS B 00CTEKyBaHUX
HacesieHux IyHkTax y 2024 poiui (opMyroThes B OC-
HOBHOMY 3a PaxyHOK [103 BHYTPIillIHbOTO OIPOMiHEH-
HS i He nepeBUINyIOTh 1,04 M3B - pik’' y gopociaux Ta
0,15 M3B - pik' y aireit mpu kputepito P3T 1 M3B - pik'.
AHaJi3 IUHAMiKM piBHIB BHYTPIlIIHBOTO OIPOMi-
HEHHsI CBiIUWUTH TIPO MOIAJIbIIIe 3HIKEHHS PIiYHUX
no3 B obctexxeHux HII, B 1,3—2,4 paza nopiBHSHO 3
pesynbsratamu, orpuMaHuMu y 2021 porri. OmHax crif
BiI3HAUMTH OiNbII CcTpiMKe 3HMXKeHHs Bim 2021 mgo
2024 poky, Hixk y iepion Big 2018 mo 2021 poky, Koau
Take 3HMKEHHS BapitoBayno y Mexax 1,03—1,1 paza.
MoxHa KOHCTaHTyBaTH, 1110 y 2024 poili mosepTa-

cream, the radionuclide content in the cream
decreases by 4—6 times; in cheese and sour cream, it
also decreases by 4—6 times; in hard cheese, by 8—10
times; and in butter, by 90—100 times. Thus, clarified
butter (ghee) practically does not contain radionu-
clides [19]

Washing dried mushrooms reduces their radiation
levels by 3—4 times, while boiling them for 15 minutes
reduces the level by almost 5 times. Soaking dried
mushrooms in salted water for 2 hours reduces the
radiation level by 25 times and soaking them for 10
hours can reduce it by up to 200 times [19].

Indeed, implementing the proposed methods of
food processing can significantly reduce the content
of radionuclides in food, thereby contributing to a
decrease in the internal radiation dose to the body.
This approach can help mitigate the health risks asso-
ciated with the consumption of contaminated food
products.

The registered values of the EDR in the surveyed
settlements range from 0.10 to 0.16 uSv - hour’,
which do not exceed the average values for the entire
territory of Ukraine (0.10—0.20 pSv - hour™) [20]. The
external radiation doses calculated based on these
data range from 261 to 397 uSv - hour'. However, it is
important to note a slight increase in the calculated
annual effective doses of external radiation in 2024 in
the residents of Bazar and Rudnya Bazar settlements —
an increase of 6%, and a more significant increase of
16% in the residents of Selets, compared to the results
of 2021. This increase could be associated with inten-
sive russian shelling and the substantial damage
caused in these settlements.

CONCLUSIONS

The results obtained from the comprehensive radiation
and hygienic monitoring of the reference settlements
in the Narodychi TC showed that the annual effective
radiation doses for the population in the surveyed set-
tlements in 2024 are primarily formed by internal radi-
ation doses and do not exceed 1.04 mSyv - year' for
adults and 0.15 mSv - year' for children, with the
RCT criterion being 1 mSv - year'.

The analysis of the dynamics of internal radiation
levels indicates a further decrease in annual doses in
the surveyed settlements, ranging from 1.3 to 2.4
times compared to the results obtained in 2021.
However, it is important to note that the decline from
2021 to 2024 has been steeper than the period from
2018 to 2021, where the decrease varied from 1.03 to
1.1 times. It can be concluded that in 2024, the rate of
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IOThCS TEMITA 3HWXKEHHSI PiBHIB OMPOMiHEHHS, Xapak-
tepHi st 2012—2018 pokiB, KOJIU KOXHi 3 POKHA BOHU
3HMKYBanuch y 1,4—2,1 pa3a.

3a pesyjbTaTaMM OINMUTYBaHHS BCTAHOBJEHO, IO
HaAMOIIBII BXXMBAaHUMHU IPOIYKTAMU XapyyBaHHS MEII-
KaHLiB oocTexkeHnx HIT € MoIouHi Ta OBOYEBi MPOaYK-
TU 3 JOMAIHbOI'O FOCHOAAPCTBA Ta XJIIOOOYJIOUHI i1 6O-
POILIHSIHI BUPOOY 3 TOPTOBOI MEpeXi.

HocnimkeHHs: ¢hopMyBaHHS T03W BHYTPIlIHLOTO OTI-
POMiHEHHS ITOKAa3ajI0, 110 OCHOBHUM YMHHMKOM, SIKUI1
¢dopMye 103y BHYTPIIITHLOTO OIIPOMiIHEHHST MEIIKaHIIiB
oocrexxennx HIT XKutomupcbKkoi 001acTi, 3aIUIIAETHCS
HagxomxkeHHs ’Cs B opraHisM 3 MpOayKTaMU JiCOBOTO
TOXO/I>KEHHS Ta MOJIOKOM.

CNMUCOK BUKOPUCTAHUX AMEPEN

1. 3aranbHon03MMETpUYHA nacnopTu3alis Ta pesynbtati JIBJT mMo-
HITOPUHIY B HACENEHNX NyHKTax YKpaiHu, ki 3a3Hann pajjakTUBHO-
ro 3abpyn, HeHHs nicns YopHobunbebkoi asapii. [lawi 3a 2011 pik. /
I. A. Jlixrapbos, JI. M. KosraH, I'. B.®enoceHko [1a iH.] ; MHC Yk-
paitm ; [y «HHLIPM HAMH Ykpaitu» ; IP3 ATH Ykpainu. 30ipka 14.
Kuxs, 2012. 99 c.

2. [osumeTpuyeckast nacnopTu3aums HaCeNeHHbIX MyHKTOB YKpauHbI,

MOBEPTLLMXCS PAAMOAKTUBHOMY 3arpa3HEHMIO NocNe YepHoObINbCKO 2.

aBapuu. CBoaHble AaHHble, MioHb 1991-mapt 1995 1. / W. A. JluxTa-
pés, W. M. Jlocb, B. C. PenuH u ap.; Kues : MunuctepcTso 3apa-
BooxpaHeHus Ykpautbl, 1995. C6. 5. 312 c.

3. [do3u onpomitenHs / |. A. Jlixtapbos, B. B. Bacunenko, M. 9. Lin-
raHKoB Ta iH. MeguyHi Hacnigkv YopHOOWIbCHKOI KatacTpogu:
1986-2011 : moHorpadis / 3a pen. A. M. Cepatoka, B. I'. bebelw-

ka, [. A. Baauku. Teproninb : TAMY, 2011. C. 35-64. 4.

4. Mpo NpaBOBMIN PEXM TEPUTOPIT, LLIO 3a3HaNa PafioakTUBHOO 3a0-
PYAHEHHS BHACNAOK YopHOOMIBCHKOT KaTacTPodM : 3akoH YkpaiHu.
Binomocti BepxosHoi Pagn YPCP (BBP). 1991. Ne 16, cr. 198.
URL: https://zakon.rada.gov.ua/laws/show/791%D0%B0-12 (pata

3BepHeHHs: 16.09.2021). 5.

5. Tpo cTatyc i couianbHMin 3aXMCT rPOMAsH, AKi MOCTPaXAANM BHA-
cninok YopHobunbebkoi katactpodu: 3akoH Ykpainu. Bigomocti
BepxosHoi Pagn YPCP (BBP). 1991. Ne 16. c1. 200. URL: https://

zakon.rada.gov.ua/laws/show/796- 12 (nata 3sepHeHHs: 16.09.2021). 6.

6. BuByeHHst 0c06/MBOCTEl DOPMYBAHHS 103 BHYTPILUIHLOIO OMPOMi-
HeHHs HaceneHHs P3T y BipnaneHuii nepiopn aapii Ha YAEC Ha oc-
HOBI BMPOBAKEHHS OMTUMI30BAHOI CUCTEMW KOHTPOMIO 103 BHYT-
PILIHBOrO OMPOMIHEHHS!, 0BYMOBNEHIUX HAIXOMKEHHaM *'Cs, *Sr :
3BiT npo HAP (3akn.) 484 / 1Y «HHLIPM HAMH Ykpainu» ; kep : He-

yaes C. 10. ; Kui, 2012. 91 ¢. Ne nepxpeectpauii 0110U000172. 7.

7. BuBueHHst ocobnmBocTeii GpopmyBaHHs 03 BHYTPILUHLOMO OMPOMi-
HEHHS HaCeNeHHs PaflioakTUBHO 3a0pYAHEHUX TEPUTOPIiA, 0OYMOB-
nexux HapxomkenHam '¥'Cs, ®Sr, Ha OCHOBI KOMMNEKCHOO
pafiaLiiHOr0 MOHITOPUHIY HA MOTOYHOMY eTani aBapii Ha YAEC :
3giT npo HAP (3akn.) 533 / AY «HHLUPM HAMH Ykpaitu»; kep. :

decline in radiation levels is returning to the pace
observed from 2012 to 2018, when the levels
decreased by a factor of 1.4 to 2.1 every three years.

According to the survey results, the most con-
sumed food products among the residents of the
surveyed settlements are dairy and vegetable prod-
ucts from household farms, as well as bakery and
flour products from the commercial network.

The study on the formation of internal radiation
doses showed that the primary factor contributing
to the internal radiation dose in the residents of the
surveyed settlements in the Zhytomyr region
remains the intake of *’Cs into the body from for-
est-derived products and milk.

REFERENCES
1. Likhtarev IA, Kovgan LM, Fedosenko GV, et al. [General Dosimetric

Certification and Results of WBC Monitoring in the Settlements of
Ukraine Affected by Radiation Contamination after the Chornobyl
Accident. Data for 2011.] Ministry of Emergencies of Ukraine; State
Institution «<NRCRM of the National Academy of Medical Sciences of
Ukraine»; RPI of the Academy of Sciences of Ukraine. Collection 14.
Kyiv, 2012. 99 p. Ukrainian.

Likhtarev 1A, Los IP, Repin VS, et al. [Dosimetric passportization of the
settlements of Ukraine, which were exposed to radioactive contamina-
tion after the Chornobyl accident. Summary data, June 1991 - March
1995]. Kyiv: Ministry of Health of Ukraine; 1995. Coll. 5. 312 p. Russian.

3. Serdyuk A, Bebeshko V, Bazyka D, editors. [Health consequences of

the Chornobyl catastrophe: 1986—2011]. Ternopil: TDMU, 2011.
p. 35. Ukrainian.

Law of Ukraine «On the legal regime of the territory subject to radio-
active contamination as a result of the Chornobyl disaster». Bulletin
of the Verkhovna Rada of the Ukraininan SSR (BVR). 1991;16:198.
URL: https://zakon.rada.gov.ua/laws/show/791% D0%B0q12 (ac-
cessed: 16.09.2021). Ukrainian.

Law of Ukraine «On the status and social protection of citizens affect-
ed by the Chornobyl accident». Bulletin of the Verkhovna Rada of the
Ukraininan SSR (BVR). 1991;16:200. URL: https:// zakon.rada.gov.
ua/laws/show/796q12 (accessed: 16.09.2021). Ukrainian.

NRCRM NAMS of Ukraine; head of research Nechaev SYu. [Study of
peculiarities of the formation of doses of internal radiation in popula-
tion of RCT in remote period of the Chornobyl accident on the basis
of introduction of optimized system for controlling of doses of inter-
nal radiation due to '¥Cs, *Sr incorporation] [Research & Develop-
ment Report (final) #484]. Kyiv; 2012. 91 p. Ukrainian.

NRCRM NAMS of Ukraine; head of research Vasilenko W, Nechaev
SYu. [Study of formation peculiarities of internal radiation doses in
population of radiologically contaminated territories caused by the
"¥1Cs, ®Sr incorporation on a basis of integrated radiation monitoring
at current stage of the Chernobyl accident] [Research Report (final)
#533]. Kyiv, 2015. 137 p. Ukrainian.

89 @



ENIAEMIONIOrNIA

TA AO3SUMETPIA

ISSN 2304-8336. [pobnemu pagiauiiHoi meguuynxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2024. Bun. 29.

B. B. Bacunetko, C. 0. Hevaes. Kui, 2015. 137 ¢. Ne nepxpeectpa-
wii 0113U002324.

8. KomnnekcHuii pagiauiiiHO-ririeHi4HNA MOHITOPUHI OKPEMMX Hacene-
HUX NYHKTIB PalioakTMBHO 3abPYAHEHNX TePUTOPIN YKpaiHi BNPOAOBX
2016-2018 pp. Ans OLHKY i YTOYHEHHS! 103 ONPOMIHEHHS HACENEHHS!
(octatounuit) 572 / 1Y «<HHLPM HAMH Ykpaitu» ; kep. : B. B. Bacu-
neHko, C. 0. Heuaes. Kuie, 2018. 232 c. Ne pepxpeectpauii
0116U002477.

9. OueHka 103 BHYTPEHHETO 0BNYYEHNS] HAaCENEHNs 3a CYeT paamoLesms
C VCMOMb30BAHUEM CHETYMKOB M3NY4EHNS YENOBEKA | METOAUYECKNE
pekomengaumn. HUPM AMH Ykpaunbl. Kues, 1994. 19 c.

10. MpoBeneHne U3MepPEHNii C UCNOAb30BAHUEM CYETYMKOB W3NYYEHUS
yesnoBeka npy JO3MMETPUYECKON NACMOPTU3ALMM HACENEHHBIX MYHK-
T0B YKpaumHbl : MeToauyeckue pekomeHpaumn. MunHepHobbinb Yk-
paunbl. HUPM AMH Ykpaunsl. Kuig, 1996. 73 c.

11. MOHITOPUHT 403 BHYTPILLHLOrO ONPOMIHEHHS! HACENEHHS Ha Mi3HbO-
My eTani aapii Ha YAEC 3 BUKOPUCTaHHSIM JTiYMbHUKIB BUNPOMIHIO-
BaHHs moaunnkm / C. 10. Hevaes, B. B. Bacunenko, B. O. Mikta T1a iH.
Kui : 1Y «<HLIPM AMH Ykpainu», 2010. 24 c.

12. Xomenko 1. M., Moniwyk C. B. OuiHka BNAMBY COXWBaHHS NPOAYKTIB
XapyyBaHHsl MIiCLIEBOrO BMPOOHMLITBA HA (HOPMYBAHHS 03U BHYT-
PiLLHBOrO ONPOMIHEHHS Y BinAaneHuii nepiog, nicns YopHoOUNLCLKOT
katactpodu. Joskinns 1a 3q0pos’s. 2014. Ne 2. C. 57-61.

13. OujHKa CMOXWBAHHS OCHOBHMX Xap4yOBMX MPOAYKTIB MELLKaHLAMM
OKPEeMMX HaceNeHnx NyHKTIB PaioakTMBHO 3a0pyAHEHNUX TEPUTOPIA
Ykpaitn / B. B. Bacunetko, I'. M. 3anopoxHa, M. C.Kypsra, J1. O.
JiutBuHeup, [. B. Hosak. [pobnemu pagiaviivinoi meaummn. 2019.
Bun. 24. C 93-108. doi: 10.33145/2304-8336-2019-24-93-108.

14. Babetko B. B., Kazummpos O. C., Pyauk O. ®. AktuHOCTb 6eTa-13-
NyYaloLLMX PaAMOHYKIMEOB B CYETHbIX 0OpasLiax. MeToauka npose-
[EHUs U3MEPEHUIA C UCTONb30BAHUEM CLMHTUANSLMOHHBIX CEKTPO-
METPOB 1 NPOrpaMMHOr0 00ECTeYeHmsI.

15. CaHiTapHWii KOHTPOSb 3@ BMICTOM pajiOakTMBHWUX PEYOBMH B
00’eKTax HaBKOMMLLHBOIO CEPENOBMLLA : METOAMYHI pekoMeHaauii /
nig peq. A. H. Mapes, A. C. 3ukosoi. M., 1980. 335 c.

16. PykoBOACTBO MO METOAAM KOHTPOAS PaAMOaKTMBHOCTY OKPYXaIOLLEn
cpensbl / nop pen. W. A. Cobonesa, E. H. bensesa. M. : MeauuuHa,
2002. 432 c.

17. U3paanb 0. A. MHCTpykums no oT6opy npob noys Npy paguaLmoH-
HOM 00Ce10BaHNUM 3arpsi3HeHns MectTHoCTU. M. : MexBefOMCTBEH-
Has kommcens, 1987. 7 c.

18. onyctimi pisi BMicTY pagionyknigis "*'Cs, *°Sr y npoaykTax xapuy-
BaHHS : [irieHiyHuii Hopmatme MH 6.6.1.1-130-2006. Kvis : MO3 Yk-
paibm, 2006. 22 c.

19. KopayH B. H., Jlocb 1. 1., Yectos O. M. YopHoOunb: papiauisi i xap-
yyBaHHs. Kuis, 1994. 64 c.

20. MpakTyeckoe Nocobue CaHUTApHOrO Bpaya No paavaLMoHHON rurm-
eHe / nom ped. M. W. Kocteukoro. 3anopoxbe : MuHUCTEPCTBO
30paBoOXpaHeHns YkpamHbl, 3amnopoxckas obnacHasi CaHUTapHO-
anupemmonoruyeckas craHums, 2002. 79 c.

8. SI <\NRCRM NAMS of Ukraine»; head of research Vasylenko W,
Nechaev SYu. [Comprehensive radiological and hygienic monitor-
ing of human settlements of radioactively contaminated territories
of Ukraine during 2016 to assess and clarify the radiation doses of
the population] [Final report 572] / Kyiv, 2018. 232 p. Ne State
registration 0116U002477. Ukrainian.

9. NRCRM of the Academy of Medical Sciences of Ukraine. [Esti-
mation of internal radiation doses from radioactive cesium in pop-
ulation using whole body counters]: methodical recommenda-
tions. Kiev; 1994. 19 p. Russian.

10. Ministry of Chernobyl of Ukraine; NRCRM AMS of Ukraine. [Mea-
surements using human radiation meters during dosimetric cer-
tification of settlements in Ukraine]: guidelines. Kiev, 1996. 73 p.
Russian.

11. Nechaev SYu, Vasylenko W, Pikta VO, et al.; Ministry of Health
of Ukraine, Academy of Medical Sciences of Ukraine. [Monitoring
of internal radiation doses of the population at the late stage of
the Chernobyl accident with the use of human radiation meters]:
methodical recommendation. Kyiv; 2010. 24 p. Ukrainian.

12. Homenko IM, Polischuk SV. [Assessment of impact of local food
consumption on formation of internal radiation doses in the late
period after the Chornobyl disaster]. Environment Health. 2014;
(2):57-61. Ukrainian.

13. Vasylenko W, Zadorozhna GM, Kuriata MS, Lytvynets LO, Novak
DV, Mishchenko LP. Evaluation of main foodstuffs consumption
by residents of particular settlements on radiologically contami-
nated territories of Ukraine. Probl Radiac Med Radiobiol. 2019;
24:93-108. doi: 10.33145/2304-8336-2019-24-93-108.

14. Babenko W, Kazimirov OS, Rudik OF. [Activity of beta emitting
radionuclides in counting samples. Measurement technique
using scintillation spectrometers and software.] Russian.

15. Marey AN, Zykova AS, editors. [Sanitary control of content of
radioactive substances in the environment: guidelines]. Moscow;
1980. 335 p. Russian.

16. Sobolev IA, Belyaev EN, editors. [Manual on methods for control-
ling of environmental radioactivity]. Moscow: Medicine, 2002.
432 p. Russian.

17. Izrael Yuh; Interdepartmental Commission. [Instruction for soil
sampling in radiation survey of terrain contamination]. Moscow;
1987. 7 p. Russian.

18. [Permissible levels of *"Cs, ®Sr radionuclide content in food: Hy-
gienic Standard GN 6.6.1.1-130-2006. Kyiv: Ministry of Health
of Ukraine, 2006. 22 p. Ukrainian.

19. Korzun VN, Los IP, Chestov OP. [Chornobyl: radiation and nutri-
tion]. Kyiv, 1994. 64 p. Ukrainian.

20. Kostetsky MI, editor. [The practical guide to a sanitary doctor on
radiation hygiene]. Zaporozhye: Ministry of Health of Ukraine;
Zaporozhye Regional Sanitary and Epidemiological Station;
2002.79 p. Russian.

) 90



ISSN 2304-8336. pobnemu paniauiiiHoi Meguunkm Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2024. Iss. 29.

EPIDEMIOLOGY

AND DOSIMETRY

IHOOPMALIA NPO ABTOPIB

BacuneHko BaneHTuHa BonoaumMupiBHa, KaHANAAT TEXHIUHUX
HayK, 3aBifyBady nabopatopii NiYMAbHMKIB BUNPOMiHIOBaHHS
NOAWHK BiAAiny no3umeTpii i pagiauinHoi ririenun, IHcTuTyT pa-
niauiiHoi ririedn Ta enigemionorii HHLUPMIO, m. Kuis

ORCID ID: https://orcid.org/0000-0003-0270-2738

Kypata Mukona CepriitoBuy, HayKoBMii cniBpobiTHUK nabo-
paTopii NiYnNbHUKIB BUNPOMiHIOBAHHA NOAUHM BigAiny fo3u-
MeTpii i pagiauiitHoi ririeHu, IHcTUTYT papgiauiiHoi ririen Ta
enigemionorii HHLUPMTO, m. Kuis

ORCID ID: https://orcid.org/0000-0001-5435-4291

Mopo3sos Biktop BitaninoBuy, monofwuit HayKoBMii cniBpo-
OiTHUK nabopatopii NiYMNbHUKIB BUMPOMIHIOBAHHA NIOAUHU
BinAiny po3umetpii i pagialuinHoi ririeHun, IHcTUTYT pagiauinHoi
riricin Ta enigemionorii HHLUPMTO, m. Kuis

ORCID ID: https://orcid.org/0009-0006-3665-0947
JlntBuHeub JleoHin OneKcaHapoOBMY, KaHANAAT TEXHIYHNX Ha-
VK, HayKOBMii cniBpo6iTHWMK nabopatopii NiYnAbHUKIB BUNPOMI-
HIOBaHHS NIOAMHK BigAiny Ao3umetpii i pagiauiiHoi ririeHu, In-
CTUTYT pagiauinHoi ririenun Ta enigemionorii HHLUPMIO, m. Knis
ORCID ID: https://orcid.org/0000-0002-1852-908X
KpamapeHnko Mapia CtenaHiBHa, iHxeHep BifaineHHs [o3u-
meTpii knitikn HHLPMTO, m. Kuis

MiweHko Jlina MetpiBHa, 3aBigyBay BiggineHHs po3umetpii
kniHiku HHUPMTO, m. Kuis

binoHuk Anapiii borpaHoBuY, 3aBigyBady nabopatopii pagia-
LiAHOT ririeHM Ta MOHITOPUHIY BigAiny Ao3umetpii i pagiaLiii-
HOi ririeHn, IHcTMTYT papgiauiiHoi ririeHn Ta enigemionorii
HHLIPMIO, m. Kuis

Maub 3iHaipa CepriiBHa, iHxeHep nabopatopii pagiauiiiHoi ri-
riEHU Ta MOHITOPUHTY BifAiINY fo3UMeTpii i pafialinHoi ririenn,
IHcTuTyT pagiauinHoi ririenn Ta enigemionorii HHLPMIO, m. Kuis
NiBeHb Hartania BacuniHa, biopo BOO3 B YkpaiHi, m. Kuis

INFORMATION ABOUT AUTHORS

Valentyna V. Vasylenko, Candidate of Science
(Engineering), Head of the Whole Body Counter Labo-
ratory, Institute of Radiation Hygiene and Epide-
miology, NNCRMHO, Kyiv, Ukraine

ORCID ID: https://orcid.org/0000-0003-0270-2738
Mykola S. Kuriata, Research Fellow of the Whole Body
Counter Laboratory, Institute of Radiation Hygiene and
Epidemiology, NNCRMHO, Kyiv, Ukraine

ORCID ID: https://orcid.org/0000-0001-5435-4291
Viktor V. Morozov, Junior Research Associate of the
Body Counter Laboratory, Institute of Radiation Hy-
giene and Epidemiology, NNCRMHO, Kyiv, Ukraine
ORCID ID: https://orcid.org/0009-0006-3665-0947
Leonid 0. Lytvynets, Candidate of Science, Research
Fellow of the Whole Body Counter Laboratory, Institute
of Radiation Hygiene and Epidemiology, NNCRMHO,
Kyiv, Ukraine

ORCID ID: https://orcid.org/0000-0002-1852-908X
Marija S. Kramarenko, Engineer of the Dosimetry
Branch of Clinics, NNCRM, Kyiv, Ukraine

Lina P. Mischenko, Head of the Dosimetry Branch of
Clinics, NNCRMHO, Kyiv, Ukraine

Andrii B. Bilonyk, Head of the laboratory of radiation
hygiene and monitoring, Institute of Radiation
Hygiene and Epidemiology, NNCRMHO, Kyiv, Ukraine
Zinaida S. Man, Engineer of the laboratory of radiation
hygiene and monitoring, Institute of Radiation Hygi-
ene and Epidemiology, NNCRMHO, Kyiv, Ukraine
Natalia V. Piven, WHO Office in Ukraine

Cmamms Haditiwna 0o pedakuii 29.08.2024

Received: 29.08.2024

91 @



