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KOMILIEKCHUM PAIIALINMHO-TITIEHITYHUIT MOHITOPUHT
OKPEMMUX HACEJTEHUX IIYHKTIB KUTBCHKOI OBJIACTI
Y 2019 POILII

MeTa: BM3HAYEHHS OCHOBHMX YMHHUKIB Ta OLiHKA iX BNAWBY HA GOPMYBAHHA 03 ONPOMiHEHHA HAaCeNeHHs pajioak-
TUBHO 3a0pyaHeHUx TepuTopiit KniBcbkoi 061acTi Ha NOTOYHOMY eTani aBapii Ha OCHOBi NPOBEEHHSA KOMMIEKCHOTO
pafialifHO-ririeHiYHOro MOHITOPUHIY B penepHux HaceneHux nyHkrax (HM)y 2019 p.
Marepianu i metoau. [poBeaeHO KOMNIEKCHWIA pagiaLliiHo-ririeHi4HmMit MOHiTOpUHT y BocbMu HIT KuiBcbkoi obnac-
Ti — cc. Parieka, JlyroBuku, Map’aHiska, 3eneHa lMonsaHa Monicbkoro paioHy Ta cc. fopHocTannine, Autatku, Micku,
KapnuniBka IBaHKiBCbkOro panoHy. byno npoBefeHo BM3HAYeHHA BMicTy iHKopnopoBaHoro “'Cs wnsxom npsmoro
BUMipIOBAHHA Ha NiYMNbHUKAX BUNPOMiHIOBaHHA NtoguHu (JIBJ1), 3i6paHo npobu OCHOBHMX MPOAYKTIB XapyyBaHHS
AN BU3HAYEHHSA BMiCTy B HMX pafioHyknigiB *°Sr 1a *’Cs, onMTaHO MeWKaHLUiB Wof0 PiBHIB CMOXMBAHHA LMX NpPO-
AVKTiB Ta NpoBeAeH0 pob0oTH 3 OLiHKM 03 30BHiLIHBOrO ONPOMiHEHHSA. B pob0Ti BUKOPUCTAHO MaTeMATUYHi, [O3UMET-
PUYHi, pafioximiuHi MeToau.
Pesynbratu. 3apeecTpoBaHO nofanblue 3HUKEHHA PiYHUX 403 BHYTPIlHbOTrO ONpoMiHeHHs B obcTexeHnx HMy 1,3
pasa, Ak B [Tonicbkomy paitoHi (0,041 m38 - pik™y 2016 p.; 0,030 m3B - pik™y 2019 p.), Tak i B IBaHKiBCbKOMY paioHi
(0,023 m3B - pik'y 2016 p.; 0,018 M3B - pik™* y 2019 p.). MoxHa KOHCTATyBaTW YNOBiNbHEHHSA 3HUXEHHA [03
OMNPOMiHEHHS y NOPiBHAHHI 3 nonepeaHiMu pokamu: 3 2010 no 2013 piyHi 403U BHYTPilHBOTO ONPOMiHEHH: Y 06CTEXE-
Hux HM 3Hu3unmuch y 1,8-2,4 pasa, 3 2013 no 2016 — y 2,3-3,6 pa3sa. Bmict *’Cs 1a *°Sr y monoui Ta kapTonni B 06cTexe-
Hux HI Huxymin Big gonyctumoro piBHs [irieHiyHoro HopmaTtuBy IH 6.6.1.1-130-2006 i BXXWBAHHA LUX NPOAYKTIB
XapyyBaHHA HE MOXeE CYTTEBO BMAMBATU Ha POPMYBAHHA [03M BHYTPilWHLOTO ONpPoMiHeHHsA. Bmict *°Sr y npobax mMo-
noka B HIN IBaHKiBCbKOro panoHy nexuTb B iHTepBani 2,1-9,9 bk - n* (y 2016 poui: 1,3-7,4 bk - n™"), Wwo He nepesuiLye
ponyctumuii piBeHb 20 bk - i, ane, 3Baxaloun Ha AMHaMiKy, noTpe6ye NofanbWoro MOHiTopuHry. Bmict *’Cs y npo-
6ax rpubiB cyweHux, 3ibpaHnx y mewkarLis Kuiscbkoi obnacti'y 2019 poui, sk i B nonepegHi poku, 3HayHo (go 100
pa3iB) nepeBuLLye AONYCTUMUIA PiBEHb, i MAE BENMKY HEBU3HAYeHicTb — Bif 1,4 Kbk - kr* go 223,7 Kbk - kr.
BucHOBKU. BcTaHOBNEHO, WO piuHi eheKTUBHI fO3M ONPOMiHEHHS HAceNeHHs B 06cTexyBaHux HI B noTouHoMy poui
(hopMyIOTbCA 33 PaxXyHOK 403 BHYTPILHLOTO ONPOMiHEHHS, sIKi He nepeBuiLyoTh 0,46 M3B - pik™ y IBaHKiBCbKOMY pailo-
HiTa 0,51 mM3B - pik™ y MonicbkoMy paioHi, WO HUKYE KPUTEPiO paflioaKTUBHO 3abpyaHeHMX TepuTtopiin 1 M3B - pik™.
OcHOBHMM (haKTOPOM, KNI hOpMYE [03Y BHYTPiLIHLOTO ONPOMiHEHHSA MellKaHLiB ob6cTexxeHux HI Kniscbkoi obnaci,
€ HapxomxeHHs *'Cs B opraHiam 3 NicOBUMU NPOAYKTaMu, Hacamnepep, rpuéamu.
KniouoBi cnoBa: fo3a BHYTPilWHLOrO ONPOMiHEHHS, 103@ 30BHiWHLOrO onpomiHeHHs, JIBJ1-moHiTopuHr, *¥’Cs, *°Sr.
Tpobnemu pagiavivinoi meguumam 1a pagiobionorii, 2020 Bun. 25. C. 188—203. doi: 10.33145/2304-8336-2020-25-188-203
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COMPREHENSIVE RADIOLOGICAL AND HYGIENIC MONITORING
OF PARTICULAR SETTLEMENTS OF KYIV REGION IN 2019

Objective. to identificate the main factors and assess their impact on the formation of radiation doses to the po-
pulation of radioactively contaminated areas of Kyiv region at the current stage of the accident based on complex
radiation and hygienic monitoring in the reference settlements in 2019.
Materials and methods. Comprehensive radiological and hygienic monitoring was carried out in eight settlements
of Kyiv region — villages of Ragivka, Lygovyky, Mar'yanivka, Zelena Poliana of Polis'kyi district and villages of
Hornostaipil, Dytiatky , Pisky, Karpylivka of Ivankiv district. The content of incorporated *’Cs was determined with
direct measurement on whole body counters (WBC) samples of basic foodstuffs were collected to determine the con-
tent of radionuclides **Sr and *’Cs, residents were interviewed about the levels of consumption of these products,
and work was performed to estimate external radiation doses. Mathematical, dosimetric, radiochemical methods are
used in the work.
Results. There was a further decrease in annual doses of internal radiation in the surveyed settlements in 1.3 times, both
in Polis’kyi district (0.041 mSv - year®in 2016, 0.030 mSv - year™ in 2019) and in Ivankiv district (0.023 mSv - year?
in 2016, 0.018 mSv - year™in 2019). It is possible to state a slowdown in the reduction of radiation doses compared
to previous years: from 2010 to 2013, the annual doses of internal radiation in the surveyed settlements decreased
by 1.8-2.4 times, from 2013 to 2016 — by 2.3-3.6 times. The content of *’Cs and *Sr in milk and potatoes in the
inspected settlements is lower than the permissible level of the Hygienic Standard HS 6.6.1.1-130-2006 and the use
of these foods can not significantly affect the formation of the internal radiation dose. The content of *°Sr in milk
samples in the settlements of Ivankiv district is in the range of 2.1-9.9 Bq - kg™ (in 2016: 1.3-7.4 Bq - kg™), which
does not exceed the permissible level of 20 Bq - kg?, but due to the dynamics needs further monitoring. The con-
tent of »*’Cs in samples of dried mushrooms collected from residents of Kyiv region in 2019, as in previous years, is
significantly (up to 100 times) higher than permissible level, and has a high uncertainty — from 1.4 kBq - kg™ to
223.7 kBq - kg™.
Conclusions. It is established that the annual effective radiation doses of the population in the surveyed settle-
ments in the current year are formed due to internal radiation doses that do not exceed 0.46 mSv - year™ in Ivankiv
district and 0.51 mSv - year™ in Polis’kyi district, which below the RCT criterion 1 mSv - year™. The main factor that
forms the dose of internal radiation of the residents of the surveyed state of emergency of Kyiv region is the intake
of *¥Cs in the body with forest products, primarily mushrooms.
Key words: internal dose, external irradiation; WBC-monitoring, **’Cs, *Sr.
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BCTYII

OpaHi€o 3 HaWOIAbLI TMOCTpaXkAaauX ITicas aBapii Ha
YAEC e KuiBcbka 001acTb — 5K 3a IDIOIICIO TEPUTOPIIA,
3a0pyIHEHUX paJioHYKJIigaMM, TaK i 32 o0csiraMM Hace-
JIEHHsI, K€ 3a3HajJo pPalioaKTUBHOIO OMNpPOMiHEHHS
BHACJIiAOK BUKUIY PadiOHYKJIiiB Y HABKOJUIIHE Cepe-
mosumie [1, 2]. 3rigHo i3 3akoHoM Ykpainu «IIpo mpa-
BOBUI pexXuM TepUTOpii, 110 3a3Hajla paJioaKTUBHOIO
3a0pyaHEeHHS BHACHiT0K YopHOOUIBCHKOI KaTacTpohu»
Ta «IIpo craTyc i cowiaqbHMUIA 3aXUCT TPOMAISH, SIKi
nocTpaxjiaayu BHacHigok YopHOOMILCHKOI KaTacTpo-
dwu» [3, 4] nimprgranu MenudHoMy |5, 6] Ta pamiojio-

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

INTRODUCTION

One of the most affected after the Chornobyl
Nuclear Power Plant (ChNPP) accident is the
Kyiv region — both in terms of the area contami-
nated with radionuclides and the volume of the
population that has been exposed to radiation due
to the release of radionuclides into the environ-
ment [1, 2]. According to the Law of Ukraine “On
the Legal Regime of the Territory Contained by
the Chornobyl Accident” and «On the Status and
Social Protection of the Affected Citizens as a
result of the Chornobyl disaster» [3, 4], residents
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TiYHOMY KOHTPOJIIO MeIIKaHIIi 667 HaceJIeHUX MyHKTiB
(HIT) y 21 paiioni KuiBcbkoi obmnacti [7]. 3 1986 p.
daxiBuamu epxxaBHoi ycTaHOBU «HamionansHmit Hay-
KOBUI LIEHTP pafiauifiHoi MenuuuHu HalioHaabHOI
akajeMii MeguyHuX HayK Ykpainu» (HHIIPM) Ta
perioHaJJbHUMM YCTaHOBaMM, 3alisTHUMU y IPOBEACHHI
IHAMBiTYaJIbHOTO JO3UMETPUYHOTO KOHTPOJIIO HACEJIEH-
Hs pamioakTuBHO 3a0pynHeHux Tepurtopiit (P3T), mpo-
BOJIUTHCS ITOCTIMHUIT MOHITOPUHT 103 OIPOMIiHEHHS Ha-
ceneHHs P3T KuiBcbkoi 001acTi, y TOMY YMCJIi BUMIPIO-
BaHHS Ha JIYWILHUKY BUIIPOMIHIOBAaHHS JIIOOWHU
(JIBJI) 3 Bu3HAUeHHSI BMICTy iHKOPIOpPOBAaHUX paiio-
HYKJIiiB.

3a pesyabraTaMy LUX JOCHIIKEHb BiI3HAYaETHCS
HecTifika nTuHaMika 103 onpoMiHeHHsT HaceiaeHHS P3T
KwuiBcbkoi o6macTi, 0co0IMBO Y MiBHIYHUX pailoHaxX —
Bumropoacrkomy, IBankiBchbkoMmy, Ilomicbkomy, e
yacTKa BHYTPIlIHbOTO OIPOMIHEHHSI € OiJblll 3HAuy-
woro. Ilicasa 3HUXKEeHHST piuyHUX 103 BHYTPIlIHBOTO OII-
poMmiHeHHs y 1986—1991 pp. criocrepirangocs mocriliHe
(3 1992 poky i go kiHug 90-X poKiB) 3pOCTaHHS 103
BHYTPIIIHBOTO OIIPOMIHEHHSI CiJIbChKOI'O HaCEJICHHS
BHACJIiIOK BXKMBAHHSI MiCLIEBUX TIPOAYKTIiB B pe3yJibTaTi
3ropTaHHs NpodiJTaKTUYHUX 3aX0/iB 3 pagialliiiHOro 3a-
xucty. B okpemux HIT KuiBchkoi obJtacti cepenti 1031
BHYTPIIIHBOI'O OIIPOMiHEHHS Y Lei IIePio I ITepeBUILIIIIN
J1030BUIi piBeHb 1 M3B - pik’', a iHAMBIAYyaabHI caranm
20 M3B - pik’'. B ocTaHHi poKM 1031 BHYTPIILIHBOTO OII-
POMiHEHHS 3HU3WIMCH i cTabinmizyBanuch [§—10]. On-
Hak, K i B MHUHYJI POKU, J03M BHYTPIllIHBOIO OII-
pOMIHEHHS HaceJleHHS TNepeBakHOo TiBHiYHUX P3T
KuiBcbkoi obGnacTti 3aauilaloThbesl HeCTaOUIbHUMMU, 11O
noTpedy€e KOHTPOJIIO Ta BUBYEHHSI YNHHUKIB TaKOl HeC-
Ta0iTBbHOCTI.

Jlo3u 30BHIITHLOTO OmNpoMiHeHHST HaceneHHsT P3T
KwuiBcbkoi 061acTi TAKOX MOTPEOYIOTh OLIIHKM, OCKITbKM
pO3paxyHKHU 1X 3aCHOBaHi Ha JaHWX IIUILHOCTI 3a0py-
HeHHs TpyHTIB 'Cs, *Sr, orpuManux y 1991—1992 pp.

META JOCIIJIZKEHHA

MeTo10 IOCHiIKEHHSI € BU3HAYE€HHSI OCHOBHUX YMWH-
HUKIB Ta OL[iHKA IX BILUIMBY Ha (hOpMyBaHHS 03 OMNpPO-
mineHHs1 HacesleHHsT P3T KuiBchkoi 06j1acTi Ha MOTOY-
HOMY eTarli aBapii Ha OCHOBI TIPOBEACHHS KOMITJIEKCHO-
ro pamialliifHO-TIriEHIYHOTO MOHITOPUHIY B pENEepPHUX
HITy 2019 p.

MATEPIAJIN 1 METOAN JOCJIII2KEHH S

VY 2019 poui 6yno mpoBeaeHo BuizHuil JIBJI-MoHiTO-
punr Bocemu HIT KuiBchkoi obisacti y o06c¢s3i, m0-
CTaTHBLOMY [IJIs1 TIPOBEIEHHS CTATUCTUYHOTO aHai3y —
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of 667 settlements in 21 districts of Kyiv region
were subject to medical [5, 6] and radiological
control [7]. Since 1986, specialists of the State
Institution «National Research Center for
Radiation Medicine of the National Academy of
Medical Sciences of Ukraine» (NRCRM) and
regional institutions involved in individual dosi-
metric control of the population of radioactively
contaminated territories (RCT) have been con-
stantly monitoring radiation doses of RCT in Kyiv
region, including measurements on a whole body
counter (WBC) to determine the content of incor-
porated radionuclides.

According to the results of these studies, there is
an unstable dynamics of radiation doses of the
population of RCT of Kyiv region, especially in
the northern districts — Vyshhorod, Ivankiv,
Polis’kyi, where the share of internal radiation is
more significant. After the reduction of annual
internal radiation doses in 1986—1991, there was a
constant (from 1992 to the end of the 1990s)
increase in internal radiation doses of the rural pop-
ulation due to the consumption of local products
due to the curtailment of preventive measures for
radiation protection. In some settlements of Kyiv
region, the average doses of internal radiation in this
period exceeded the dose level of 1 mSyv - year', and
individual reached two dozen mSv - year'. In recent
years, internal radiation doses have decreased and
stabilized [8—10]. However, as in previous years,
the doses of internal radiation of the population of
mostly northern RCTs of Kyiv region remain
unstable, which requires control and study of the
factors of such instability.

Doses of external irradiation of the population of
RCT of Kyiv region also need to be estimated, as
their calculations are based on the data of soil pol-
lution density '¥’Cs, *Sr, obtained in 1991—1992.

OBJECTIVE

The aim of this study is to determine the main fac-
tors and assess their impact on the formation of
radiation doses to the population of RCT Kyiv
region at the current stage of the accident on the
basis of comprehensive radiation and hygienic
monitoring in the reference settlements in 2019.

MATERIALS AND METHODS

In 2019, on-site WBC-monitoring of eight settle-
ments of Kyiv region was conducted in the amount
sufficient for statistical analysis — villages of




ISSN 2304-8336. pobnemu paniauiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2020. Bun. 25.

EPIDEMIOLOGY

AND DOSIMETRY

cc. PariBka, JlyroBuku, Map’axiBka, 3eneHa IlonsgHa
ITonicekoro paiioHy Ta cc. ITopHocTaiminb, AUTATKH,
ITicku, KapnuniBka IBaHKiBCbKOTro paifoHyY. Yci BOHU —
CIJTbCHKOTO THUITY i PO3TalllOBaHi MOOJM3Y JiCOBUX Ma-
cUBIB, a cenia Kapnimniska, ITicku, JAUTATKY 3HAXOASATh-
cs1 6e3rnocepeaHbO Ois Jiicy. BumiproBaHHS mpoBeAeHi
Ha JIBJI «Cxkpunanep-3M» (Bupoonuurso IHEKO,
M. KuiB) MoGinbHOTO TUITY (METPOJIOTiUHE CBiZOLTBO ITPO
nepxaBHy mmoBipky Ne 26—01/0176 Bim 15.03.2019 p.,
BugaHe JIT «YkpmerprecTctaHmapt») 0e3rnocepeaHbo
3a MicLIeM MPOXXMBaHHS 00cTexyBaHuX y Ilomicbkomy
Ta IBaHKiBChbKOMY paiioHax. KamiOpyBaHHS mpuiamis,
BUMIpIOBaHHSI Ta PO3paXyHKM Pe3yJIBTaTiB BAKOHAHO 3a
€IUHOI B YKpaiHi METOAMKOM, PO3POOJECHOI0 B
HHLPM [11-13]. Ycworo 6yio nociaimkeHo 560 ocio
(227 — nopocmni, 333 — nmitu).

OkpiMm Toro Oysio 3i0paHO MPOOU OCHOBHUX ITPO-
IYKTIiB XapuyBaHHS Ta IIPOBEACHO iX BUMipIOBaHHS Ha
BMicT pamionykitigiB '’Cs ta *Sr. Bcyoro 6ysio 3ibpaHo
29 npo6 mosoka, 39 npod oBouiB Ta 24 mpodu mpo-
TYKTIB JTiCY.

BumipioBanust Bmicty 'YCs y mpobax MpOIYKTiB
npoBoAMAM Ha Tamma-crnekTpomeTpi SILENA
(MeTpoJioTidyHEe CBiZOLITBO MpPO AepKaBHY IOBipKY
Ne 4786 Bim 18.07.2018, Bumane HHILI[ «IHcTUTyT
MeTpoJiorii», M. XapkiB). /sl BU3HAYEHHSI BMIiCTy
pagioHyKJiga y mpobdax MoOJioKa Ta KapTOIUli BUKO-
PUCTOBYBaJIM TOCYyIUHY MapiHei eMHicTio 1 miTp.
s BU3HAYEHHS BMICTY palioHyKJiga y TIpobdax
rpu6iB BukopuctoByBaiu 100 r mpoayKTy Ta poOBO-
IV BUMipioBaHHS y TeoMeTpii deHra. OcobauBy
yBary OyJ0 NpUAiIEHO BU3HAYEHHIO BMicTy »Sr y
MPOJAYKTaX XapuyBaHHs, yepes Te, 110 3 4acOM BHe-
COK BiJl pafiOCTPOHILIiI0 Y CYMapHy 403y BHYTPilllHb-
Oro OIIPOMiHEHHsI 3pocTae. BumiproBaHHSI BMICTy
Sr B MPOAYKTaxX XapyyBaHHS IPOBOIMJIM Ha OeTa-
cnektpomeTpi CObB-01 IHcTUTyTY paniailiiiHoro 3a-
XUCTY AKaneMii TeXHoIoriyHuX HayK Ykpainu (IP3)
(MeTpoJIoTidYHEe CBiZOITBO MpPO AEpKaBHY ITOBipKY
Ne IT 20 IR 058033 19 Bix 06.06.2019, Bunmane AI1
«KuiBobacranmapTMerposiorisi», M. bima Ilepksa).
[IpoGomniaroroBka mjisd BUMipioBaHb BMicTy *°Sr Ha
oera-cnexkTpoMmeTpi COb-01 mpoBogmmach cmiBpo-
OiTHUKamMu JabopaTopii paniauiiiHOi TirieHM Ta
MOHITOpUHTY [HCTUTYTY pamialliiiHOI TiTiEHU Ta €Ili-
nemionorii (IPTE) HactynmHuM ynHOM [14]: MOJIOKO
yHaproBajiu 0 CYXOro 3ajIMIIKY, i ITOTiM IIPOXKapro-
Baiu npu TeMmnepatypi 600 °C; poCIMHHI TTPOLYKTH
3HEBOIHIOBAIN Y CYIIUIBHIN 1madi mpu TeMmepaTypi
120 °C i gani npoxapiosaiu npu teMmiepatypi 600 °C.
Hani nmpobu 30711 epeHOCUIN Y ClielialbHy KIOBETY

Ragivka, Lygovyky, Mar’yanivka, Zelena Poliana of
Polis’kyi district and villages of Hornostaipil,
Dytiatky , Pisky, Karpylivka of Ivankiv district. All of
them are of the rural type and are located near forests,
and the villages of Karpylivka, Pisky, and Dytiatky are
located right next to the forest. Measurements were
performed at WBC «Screenner-3M» (manufactured
by INECO, Kyiv) of mobile type (metrological cer-
tificate of state verification Ne 26-01 / 0176 dated
15.03.2019, issued by SE «Ukrmetrteststandard»)
directly at the place of residence of the surveyed in
Polis’kyi and Ivankiv districts. Calibration of instru-
ments, measurement and calculation of results were
performed according to the only in Ukraine method
developed in NRCRM [11—13]. A total of 560 people
were studied (227 — adults, 333 — children).

In addition, samples of basic foodstuffs were col-
lected and measured for "’Cs and *’Sr radionu-
clides. A total of 29 samples of milk, 39 samples of
vegetables and 24 samples of forest products were
taken.

Measurements of '*’Cs content in product samples
were performed on a SILENA gamma spectrometer
(metrological certificate of state verification Ne 4786
dated July 18, 2018, issued by NSC «Institute of
Metrology», Kharkiv). To determine the radionu-
clide content in milk and potato samples, a 1 liter
Marinelli vessel was used. To determine the radionu-
clide content in fungal samples, 100 g of product
were used and measurements were made in the
«Denta» geometry. Particular attention has been
paid to the determination of **Sr in food, due to the
fact that over time the contribution of radiostron-
tium to the total dose of internal radiation increases.
Measurement of **Sr content in food was performed
on a beta spectrometer SEB-01 of the Institute of
Radiation Protection of the Academy of Techno-
logical Sciences of Ukraine (IRP) (metrological cer-
tificate of state verification Ne P 20 IR 058033 19
dated 06.06.2019, issued by SE «Kyivoblst-
andartmetrologiya», Bila Tserkva). Sample prepa-
ration for measurements of *°Sr content on the beta
spectrometer SEB-01 was performed by the staff of
the Laboratory of Radiation Hygiene and
Monitoring of the Institute of Radiation Hygiene
and Epidemiology (IRHE) as follows [14]: milk
was evaporated to dryness and then calcined at 600
°C; plant products were dehydrated in an oven at a
temperature of 120 °C and then calcined at a tem-
perature of 600 °C. Next, the ash samples were
transferred to a special cuvette and transferred to

191 &




ENIAEMIONIOrNIA

TA AOSUMETPIA

ISSN 2304-8336. [Npobnemu pagiaiiiHol meauunHn Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2020. Bun. 25.

i mepenaBanu B IP3 a1 BuMiproBaHHsI Ha OeTa-CIeKT-
poMmetpi COB-01.

Jlnsi BU3HAYEHHSI OCOOJMBOCTE TOCHOAaplOBaHHS,
XapuyBaHHSI Ta PiBHIB CITOXKMBaHHS XapyOBUX MPONYKTiB
oysno onutaHo 170 oci6 (125 — mopocii, 45 — giTu) Ha
OCHOBI CKJIaJIcHUX HaMU (hOpMali3oBaHUX aHKET.

BuzHaueHHsI 103U 30BHILIHBOTO ONPOMiHEHHSI BU-
KOHAHO Ha OCHOBi pe3yJjbTaTiB MPSMUX BUMiplOBaHb
MOTYXHOCTi J03M 30BHIlIHHLOTO OIPOMiHEHHS B
nogitpi (ITEJl). BumiptoBaHHSI NMpOBOAWIM BiAIlO-
BiIHO OO BMMOT iHCTPYKTMBHO-METOAUYHMUX ITOKY-
MeHTiB [15, 16] MeTonoM mimoxigHoi y-3iiomku. st
JIOCIIKeHb BUKOPUCTOBYBAIN HO3UMETP-PagioMeTp
MKC-05 «TEPPA». [liamazoH BumipoBaHb ITE]JL
Big 0,1-10000 Mx3B - rox' (cBiZOLTBO MPO MOBIPKY
Ne 26-01/0552 Bupane Il «YkpmeTpTecTcTaHmapT»
02.08.2018 p).

PE3VYJIBTATU TA OBI'OBOPEHHS

Pe3ynbrati MOHITOPUHTY BMIiCTY iHKOpPIIOpPOBAaHOIO
¥Cs y mopocaux cc. PariBka, JlyroBuku, Map’sHiBKa,
3enena Ilonsgna Ilomickkoro paiioHy Ta cc. ITopHo-
crainiib, dutsatku, ITicku, KapnuniBka IBaHKiBCbKO-
ro paitony y TpaBHi 2019 p. nmpuBeneHi B Ta0auii 1.

SK BUIHO 3 TIpeACcTaBICHUX BUILE Pe3yJIbTaTiB, Cce-
penHiii BMicT iHKoprmopoBaHoro 'Cs y mgopociux
mewukaHLiB ITojicbKoro pailoHy Bapilo€e y Mexax Bif
0,9 xbk y c. JlyroBuku mo 1,7 xbk y cc. PariBka,
Map’saHiBKa, i BiAMOBiAHO cepeaHi 403U BHYTPILLIHbO-
ro onpomineHHs Big 0,25 M3B - pik!' y ¢. JlyroBuku 10

Ta6nuusa 1

the IRP for measurement on a beta spectrometer
SEB-01.

To determine the characteristics of farming,
nutrition and levels of food consumption, 170 peo-
ple were interviewed (125 — adults, 45 — children)
on the basis of our formalized questionnaires.

The determination of the external radiation dose
was performed on the basis of the results of direct
measurements of the external radiation dose rate in
the air (DER). Measurements were performed
according to the requirements of instructional and
methodological documents [15, 16] by the method
of pedestrian 7y-survey. The TERRA ISS-05
dosimeter-radiometer was used for research. DER
measurement range from 0.1—10000 uSv - year
(verification certificate Ne 26-01/0552 issued by
Ukrmetrteststandart on August 2, 2018).

RESULTS AND DISCUSSIONS
The results of monitoring the content of incorpora-
ted '¥’Cs of adult in the villages of Ragivka, Lygovyky,
Mar’yanivka, Zelena Poliana of Polis’kyi district and
villages of Hornostaipil, Dytiatky , Pisky, Karpylivka
of Ivankiv district in May 2019 are given in table 1.
As can be seen from the above results, the average
content of incorporated *’Cs in adult residents of Po-
lis’kyi district varies from 0.9 kBq in the Lygovyky vil-
lage up to 1.7 kBq in Ragivka, Mar’yanivka villages,
and accordingly the average doses of internal irradia-
tion from 0.25 mSyv - year! in the Lygovyky village up

Pe3ynbTat MOHITOPUHTY BMicTy iHKOpnopoBaHoro *’Cs y ,0POCNOro HaceNeHHA 06CTeXKeHUX HaceNeHUX NYHKTIB

Kuiscbkoi o6nacti y TpaBHi 2019 poui
Table 1

The results of monitoring the content of incorporated **’Cs in the adult population of the surveyed settlements

of Kyiv region in May 2019

Hacenenwii nyHkr K-cmb

BmicT inkopnoposaHoro '*’Cs, KBk

Do3a*, M3B - pik’’

o0cTexeHux cepepHe 3HauyeHHs MepiaHa 90 % KBaHTWIb  MaKC.  CepefHe 3HaYeHHs  Makc.

Settlement Examined Incorporated '*’Cs, kBq Dose*, mSv - year”
people mean median 90 % quantile max. mean max.

Parieka / Ragivka 37 1,7+3,0 0,6 50 12,9 0,055 0,456
Jlyrosuku / Lygovyky 14 09+05 0,7 1,9 1,84 0,025 0,049
3enena lMonsHa / Zelena Poliana 25 1,623 0,9 3,6 11,9 0,044 0,293
Map'sHiBka / Mar’yanivka 30 1,7+£22 0,5 3,0 10,6 0,046 0,285
Micku / Pisky 19 0,708 0,5 1,9 3.1 0,024 0,111
Kapnuniska / Karpylivka 17 2,0£32 1,2 45 14,6 0,069 0,510
Opate / Orane 6 1,304 1,2 2,1 1,9 0,038 0,067
[urartku / Dytiatky 26 04+04 0,2 1,3 1,3 0,012 0,039
lopHocTaininb / Hornostaipil 42 05+0.6 0,2 1,3 3,3 0,013 0,076
MpuMiTka. * — piyHa [103a BHYTPILLHLOTO OMPOMIHEHHSI po3paxoBaHa 3a peaysbtatamu JIBJ1-BumiptoBaHb [11-13].
Note. * — internal radiation dose calculated based on the all WBC measurements [11-13].
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0,55 M3B - pik' y c. PariBka. CepenHiii BMiCT iHKOpPITO-
poBaHoro “Cs y MelKaHLiB IBaHKiBCLKOIro paiioHy
MeHIIMM, Hix y MewkaHLiB Ilonickkoro paiiony i
Bapitoe y mexxax Bim 0,4 kbk y c. Autatku g0 2,0 kbk y
c. KapnimniBka, i BilMOBiIHO cepeaHi 1031 BHYTPIillIHb-
oro omnpomineHHs Bixg 0,12 M3B - pik' y ¢. IUTITKYU Ta
0,13 M3B - pik'y c. TopHocTaiiniab 10 0,69 M3B * pik'y
c. Kaprniuniska.

Posnonin iHAWBIMyaJbHUX PiBHIB IHKOPHOPOBAHOTO
panionesito MemkaHiliB oocrexxenux HIT (puc. 1) cBin-
YUTH IIPO Te, 110 TMepeBakHa OiIbIIICTh MEIIKAHIIIB Ma-
IOTh HEBEJIMKHUI BMICT 1IILOTO pamioHYyKJigy. MemiaHa
craHoButh 0,5—0,9 xbk y HII Ilomnicekoro paiiony i
0,2—1,2 xbk y HIT IBankiBchKkoro paiiony, a 90 % kpaH-
TWIb He nepeBuinye 5 Kbk i 4,5 kbk y c¢. PariBka Ilo-
JicbKkoro paitony i y c. KapnuniBka IBaHKiBCBKOTO
paiioHy, BiIMOBiAHO.

PiuHi edeKTuBHiI 1031 BHYTPIlLIHLOIO OIPOMiHEHHS
HaceJIeHHs B 00CTEXXYBaHUX HaceJleHNX ImyHKTax y 2019
poui He nepesuuan 0,46 M3B - pik!' y IBaHKiBCbKOMY
paiioni ta 0,51 M3B - pik' y [lomicbkkoMy paiioHi, 110
Hmk4ae kputepito P3T 1 M3B - pik’'. OgHak, 3Baxarouu
Ha Te, IO MEIIKaHIi Heoxoue adilIyloThb CBOI JIiCOBI
MPOAYKTH, a Ti, XTO XOOUTH 10 JIicy BCyneped 3a00poHi,
KaTeropuyHo BiIMOBJISIIOThCS Tipoiitu JIBJI-nocimimkeH-
H$I, CKOPIIII 32 BCE MU HE MaJIM MOXJIMBOCTI 3apEECTPY-
BaTU BUMAJKW HAXOUIbIIMX iIHKOPIIOPALIiiA.

Jlo31 BHYTpIillIHHOTO OITPOMiHEHHS MEIIKAaHII[iB 00CcTe-
>keHux HIT KwuiBcbkoi 00yacTi Ha TOTOYHOMY e€Tarli
aBapii 3 poKy B piK 3HMXKyBajucs. Ha puc. 2 npencras-
JIEHO JMHaMIiKy J03 BHYTPILLIHLOI'O OIPOMIHEHHS Mell-

t0 0.55 mSv - year' in the Ragivka village. The average
content of '’Cs incorporated in the residents of Ivan-
kiv district is lower than in the residents of Polis’kyi
district varying from 0.4 kBq in Dytiatky village up to
2.0 kBq in Karpylivka village, and accordingly the ave-
rage doses of internal radiation from 0.12 mSyv - year
in Dytiatky village and 0.13 mSv - year™' in Hornostai-
pil village up to 0.69 mSy - year' in Karpylivka village.

The distribution of individual content of incorpo-
rated radiocesium (fig. 1) indicates that the vast ma-
jority of inhabitants of the surveyed settlements have
low content of it. The median is 0.5—0.9 kBq in the
settlement of Polis’kyi district and from 0.2—1.2 kBq
in the settlement of Ivankiv district, and 90 % of the
quantiles do not exceed 5 kBq and 4.5 kBq in the vil-
lage of Ragivka of Polis’kyi district and in the village
of Karpylivka, Ivankiv district, respectively.

Annual effective doses of internal exposure of the
population in the surveyed settlements in 2019 did
not exceed 0.46 mSyv - year' in Ivankiv district and
0.51 mSv - year! in Polis’kyi district, which is
below the criterion of RCT 1 mSv - year'. How-
ever, as residents are reluctant to advertise their
forest products, and those who go to the forest in
violation of the ban, flatly refuse to undergo WBC-
research, most likely we were not able to register
the cases of the largest incorporations.

Doses of internal radiation of the residents of the sur-
veyed state of emergency of Kyiv region at the current
stage of the accident were reduced from year to year.
Fig. 2 presents the dynamics of internal radiation doses

KinbkicTb oci6 / Amount of people

5 KinbkicTb 0ci6 / Amount of people

c. 3enena Monaxa .
TpaseHb 2019 p., o6cTexeHo 25 ocib | |

Zelena Polyana village
May 2019, 25 people examined

Mepiana 0,9 Kbk
Median 0.9 kBq

CepepHe 3HaueHHs 1,6 Kbk
Average 1.6 kBq

90% kBaHTUNb 3,6 KBK
90% quantile 1.6 kBq

Makc. 3HaueHHs 1,6 kbk
Max. value 11.9 kBq

2 3 4 5 6
BwmicT, KBK / Content, kBq

c. Kapnuniska .
TpaseHb 2019 p., obcTexeHo 17 ocib | 7

Karpylivka village .
May 2019, 17 people examined

Mepijana 1,2 Kbk
Median 1.2 kBq

Cepente 3HaueHHs 2,0 Kbk
Average 2.0 kBq

90% kBaHTMNb 4,5 KBK
0 ;
90% quantile 4.5 kBq Makc. 3HauyeHHs 14,6 Kbk

Max. value 14.6 kBq

2 3 7 5 6
BwicT, KBK / Content, kBq

PucyHoOK 1. CratuctmyHuit po3nogin Bmicty iHkopnopoBaHoro **’Cs y gopocnux mewkaHuie c. 3eneHa Nonaxa
Nonicbkoro paitoHy Ta c. KapnuniBka IBaHKiBCbKOro pamony y 2019 poui

Figure 1. Statistical distribution of *’Cs incorporated content in adult residents of Zelena Poliana of Polis'kyi

district and Karpylivka of Ivankiv district in 2019
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PUCYHOK 2. luHamika cepeHix piBHiB BHYTPilUHbOr0 ONPOMiHEHHA MeLKaHLiB OKPEeMMUX HaceNleHUX NYHKTIB

KuiscbKoi o6nacti Bnpoposx 2010-2019 pp.

Figure 2. Dynamics of average levels of internal exposure of residents of individual settlements of Kyiv

region during 2010-2019

kaHLiB Tpbox HII — c. 3enena IlonsgHa Ta c. PariBka
IMonicekoro paitony i c. KapnuiaiBka IBaHKiBCbKOTIo pa-
oHy, oOpaxoBaHi 3a pesynabratamu JIBJI-BuMipioBaHb,
BUKOHAHMX Y Pi3Hi ITepioau POKY.

SK BUOHO 3 PUCYHKA, OO3W BHYTPIIIHBOTO OIIPO-
MiHEHHS B YyCix TIpeacTaBiaeHux Ha pucyHky HIT 3 2010
poky 1o 2016 pik cTpiMKO 3HMXKYBaIUCh: B 1,8—2,4 pa-
3a Bim 2010 mo 2013; B 2,3—3,6 pa3za — Bix 2013 o 2016
pik. 3 2016 poky no 2019 pik y cenax Ilojickkoro paiio-
Hy — PariBka ta 3enena IlonsgHa piBHI OIMpOMiHEHHS
3aMiHmIncsa Mano. A B c¢. KaprnuiiBka IBaHKiBChKOTO
paitoHy 30iablmancs y 1,8 pasa, 1o MoxXHa MOSICHUTHU
TUM, 11O CEJIO po3TallloBaHe Oe3rocepeaHbo OiIs Jticy i
oro MelikKaHLi O0e3yMOBHO CIIOXWBAIOTh MHPOAYKTU
JIicy, IKi MUHYJIOTO POKY TYT BPOAWJIU, 1O JO3BOJIUIO
3pOoOMTH 3amac Ha 3WMY i aKTMBHO iX CITOXWBaTH. 3
iHIIOro OOKY, MEIIKaHIIi cela BiAMidyaloTh MOTipILIEHHS
KYITiBEJIbHOI CIIPOMOXHOCTI, 110 TAKOX CIIPpUSIE 301/1b-
IIEHHIO YaCTKU MPOAYKTIB IUKOi MPUPOIU B palioHi
XapyyBaHHSI.

Ha xanb, yepe3 ¢iHaHCOBY HEMOXJIMBICTb OpraHi-
3alIil Apyroi eKcreaunirii (OCiHHbO1) He BAAJIOCS OLiHUTH
CEe30HHUI YMHHUK (POPMYBaHHSI AO3U BHYTPIILTHHOTO
OIPOMiHEHHSI, KW € Haa3BWYalfHO BAXKJIMBUM IIpU
pO3paxyHKy 103u. ¥ MUHYJII pOKM, OaraTi Ha Bpoxai
JIICOBUX MPOAYKTiB, OCOOJMBO IrpubiB, cepeaHiil BMicT
iHKOPIIOPOBAHOTI'O Paaiolle3ilo Bil TpaBHs IO >KOBTEHb
MiaBUIIYBaBCs 10 2 pasiB.

JuHamika 103 BHYTPIiLIHBOIO orpoMiHeHHs 3 2016 po-
Ky 1o 2019 pik y Bcix Bocbmu obcrexkenux HII mmo paiio-
Hax Ta 3a BIKOBUMU I'pylaMH, TIpeicTaBieHa B TaOIulLli 2,
CBIIUNTH TIPO TOJAJIbIIE 3HVKCHHSI PIYHUX 103 BHYT-
PILLIHBOTO OINpoMiHeHHs B oocTexkeHux HIT —y 1,3 pa3a,
gk B [Tomicekomy paiioni (0,041 m3B - pik' y 2016 p.,

(1) 194

of residents of three settlements — Zelena Poliana,
Ragivka of Polis’kyi district and Karpylivka of Ivankiv
district, calculated based on the results of WBC-meas-
urements performed at different times of the year.

As can be seen from the figure, the doses of inter-
nal radiation in all presented in the figure settle-
ments from 2010 to 2016 decreased rapidly:
1.8—2.4 times from 2010 to 2013; 2.3—3.6 times —
from 2013 to 2016. From 2016 to 2019 in the vil-
lages of Polis’kyi district — Ragivka and Zelena
Poliana radiation levels changed little. And, in
Karpylivka of Ivankiv district, increased 1.8 times,
which can be explained by the fact that the village
is located right next to the forest and its inhabitants
definitely consume forest products that were grown
here last year, which allowed them to stock up for
the winter and actively consume them. On the
other hand, the villagers note a deterioration in
purchasing power, which also contributes to an
increase in the share of wildlife in the diet.

Unfortunately, due to the financial impossibility of
organizing the second expedition (autumn), it was not
possible to estimate the seasonal factor in the forma-
tion of the internal radiation dose, which is extremely
important when calculating the dose. In recent years,
rich in the harvest of forest products, especially mush-
rooms, the average content of incorporated radioce-
sium from May to October increased to 2 times.

The dynamics of internal radiation doses from
2016 to 2019 in all eight surveyed settlements by
districts and age groups presented in Table 2 indi-
cate a further decrease in annual internal radiation
doses in the surveyed settlements — 1.3 times, both
in Polis’kyi district (0.041 mSv - year' in 2016,
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0,030 M3B - pik'y 2019 p.), TaK i B IBaHKiBCbKOMY paiio-
Hi (0,023 M3B - pik'y 2016 p., 0,018 M3B - pik' y 2019 p.).
ITpuuomy y IMonicbkomy paitoHi 1ie 3HUXKEHHS Bi0y-
JIOCh 32 PaXyHOK AUTSYOr0 KOHTUHIEHTY, Y SIKOTO 103U
3HU3WIVCH Y 2 pa3u, Ha BIIMiHY Bill TOPOCIHUX, y SIKUX
BOHU 3pociu B 1,2 pa3a. Y IBaHKiBCbKOMY pailoHi 103U
OTTPOMIiHEHHS 3HU3WJINCH i Y mopocnux —y 1,2 paza, iy
giteit — y 1,3 pasza. 3arajoM MoOXHa KOHCTaTyBaTU
YIOBUIbHEHHST 3HWXKEHHSI 103 OMPOMiHEHHSI, MOPiBHSI-
Ho 3 nonepeaHiMu pokamu: 3 2010 o 2013 piuHi 1031
BHYTPILIHBOIO OIpoMiHeHHSs B oocTexkeHux HIT 3Hu3u-
ek y 1,8—2,4 paza, 32013 mo 2016 — y 2,3—3,6 pa3za.

BusHaueHHS OCHOBHUX YMHHUKIB (DOPMYBaHHS 103
BHYTPIiLIHbOTO ONpoMiHeHHs y HaceJieHHs1 P3T Oyiio 6
HEMOBHUM 0e3 I'PYHTOBHOTO aHali3y 3a0pyIHEHOCTI
OCHOBHUX TIPOAYKTiB XapuyyBaHHS pamiOHYKJIizaMu
B¥7Cs ta *Sr. OcobauBy yBary 0yJjio NpUIijeHO BU3HA-
YeHHIO BMicTy *Sr y IpoIyKTax XapuyBaHHs, 4epe3 Te,
1110 3 YaCOM BHECOK BiJl paiOCTPOHLIiI0 Y cyMapHY A0-
3y BHYTPIllIHBOT'O OMTPOMiHEHHS 3POCTAE.

Bumict ¥’Cs y mpobax MoJioKa, 3i0paHMX B 00CTeXe-
Hux HII, 3HaYHO HMXYMH Bil AOMYCTMMOIO PiBHS
(AP) 100 Bk - a' 3rinHo 3 TirieHiYHUM HOPMAaTUBOM
I'H 6.6.1.1-130-2006 [17] i Bapiroe y Mexax 1,4—
13,8 bk - r'. Bmict *Sr Bapitoe y mexax 2,1-9,9 bk - 1!
y npobax MoJioka, 3ibpaHux y oocrexenux HIT IBaH-
KiBchKoro paitony, 1,1—1,8 Bk - 1! — y nmpobax Mosioka,
3iopanux y ooctexenux HII Ilomickkoro paitoHy mpu

Ta6auuya 2

0.030 mSv - year! in 2019), and in Ivankiv district
(0.023 mSv - year' in 2016, 0.018 mSv - year' in 2019).

Moreover, in Polis’kyi district this decrease was
due to the children's contingent, whose doses were
reduced by 2 times, in contrast to adults, in whom
they increased by 1.2 times. In Ivankiv district,
radiation doses decreased in adults — 1.2 times, and
in children — 1.3 times. In general, it is possible to
state a slowdown in the reduction of radiation doses
compared to previous years: from 2010 to 2013, the
annual doses of internal radiation in the surveyed
settlements decreased by 1.8—2.4 times, from 2013
to 2016 — by 2.3—3.6 times.

Determining the main factors in the formation of
doses of internal radiation in the population of RCT
would be incomplete without a thorough analysis of
contamination of basic foods with radionuclides
¥Cs and *°Sr. Particular attention has been paid to
the determination of *°Sr in food, due to the fact that
over time the contribution of radiostrontium to the
total dose of internal radiation increases.

The content of '¥'Cs in milk samples collected in the
surveyed HS is significantly lower than the permissible
level (PL) of 100 Bq - I"" in accordance with the Hygie-
nic Standard 6.6.1.1-130-2006 [17] and varies between
1.4—13.8 Bq: I'". The content of *’Sr varies in the range
of 2.1-9.9 Bq - I'" in milk samples collected in the sur-
veyed HSs of Ivankiv district, 1.1—1.8 Bg- I'' — in milk

IuHamiKa cepepHix 03 BHYTPilUHbOrO ONpPOMiHEHHA MewKaHLiB o6cTexeHux HM KuiBcbkoi o6nactiy 2016-

2019 pp.
Table 2

Dynamics of average doses of internal radiation of residents of the surveyed state of emergency of Kyiv region

in 2016-2019

[Jo3a BHYTPIlLHBOrO ONPOMiHEHHs, M3B - pik™’

PaiioH Pik lpyna K-cTb 0ci0 g
cepepdHe 3HaYeHHs  MefiaHa 90 % KBaHTUNb MaKC. 3HAYEHHS
- - . PO -1
District Year Group Examined Dose of mterr.lal irradiation, mSv Year
persons average value median 90 % quantile max. value
Monicbkuin 2016 Bci / Al 533 0,041 0,034 0,084 0,219
Polis’kyi [Jopocni / Adults 256 0,039 0,030 0,083 0,219
Jitv / Children 217 0,043 0,038 0,085 0,204
2019 Bci / Al 273 0,030 0,015 0,068 0,456
[Jopocni / Adults 106 0,046 0,018 0,107 0,456
[t / Children 167 0,021 0,020 0,051 0,146
IBaHkiBCbkMiA 2016 Bci / Al 355 0,023 0,023 0,046 0,094
Ivankiv Jopocni / Adults 207 0,028 0,027 0,051 0,082
Jiv / Children 148 0,016 0,015 0,037 0,094
2019 Bci / Al 232 0,018 0,007 0,033 0,510
JOopocni / Adults 104 0,024 0,012 0,052 0,510
[Jitn / Children 128 0,014 0,004 0,017 0,047
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JP 20 bk - ' [17]. Binbin BUCOKi piBHI 3a0pyIHEHHS Y
IBaHKiBCbKOMY pailoHi MOSICHIOIOThCS, OYEBUIHO, BU-
MIAMU IIUTBHOCTAMU BUNAMIHHSA *°Sr Ha TepuUTOpii
IBaHKiBCHKOTO paiioHy.

HuHamika 3a0pyTHEHHS MOJIOKA pajiole3ieM B 00-
CTeXeHUX HacejeHux nyHkrax y 2010-2019 pp.,
MpeacTaBieHa Ha pUCYHKY 3.

HpyruM BaxkJIMBUM OCHOBHHUM IIPOAYKTOM Xapuy-
BaHHs MetnKaH1IiB [Tomicest € kaprormist. Bmict YCsiy
3i0paHMX HAMU MPoOax KapToIlli 3HaYHO HuxK4uii 1P,
aKuii ctaHoBuTh 60 bk - xr' 3rigno 3 'H 6.6.1.1-130-
2006 [17]. BmicT *Sr y Bcix mpoGax KapTOILIi TaKOX
Hkue nornyctuMoro piBHg < 20 Bk - kr'. OgHak, ciin
3ayBaXXUTH, IO SIK 1 y ITpobax MojioKa, BMicT *Sry npo-
0ax kaproruii, 3i6paHux y obcrexkeHux HIT IBaHKiBCh-
Koro paiiony (2,1-5,4 bk - 17'), BULIIMIA, HiX Y ITpo0ax,
3iopanux y [lomicekomy paiioni (1,3—3,2 bk - '), mo
noTpedy€e MoAAAbIIOr0 MOHITOPUHIY MPOO MPOAYKTIB
Ha BMICT pamiocTpoHIito. Ha prcyHKy 4 mpeacraBicHO
nrHaMiky BmicTy '’Cs y mpo6ax KapToIuti, 3i0paHux B
00CcTeXXeHMX HaceleHUX MmyHKTax KniBchKoi 001acTi y
2010—-2019 pp.

Haii6inbmmii iHTepec BUKJIUKAIO JOCTiIXKEHHS Mpo-
JYKTiB IPUPOIHOTO MOXOMKEHHS — IPUOiB, SITi/I, OCKiJIb-
KM Li OPOAYKTU TPaAULIiiHO € OJAHIE€I0 3 OCHOBHUX
CKJIagoBUX pauioHy xutesiB [Tomxiccs i 3a pe3yabrara-
MM OCTaHHIX JOCJiIXKeHb HaNMOIIbII, MOMIX IHIINX
MpOAYKTiB, 3a0pydHEHi pagioue3ieM. Ycboro 0yio
3ibopaHo 21 mpoby rpubiB cymeHux (6 — y [Nomicbkkomy
paiioHi Ta 15 y IBaHKiBCbKOMY) Ta ogHa mpoda rpubiB
KoHcepBoBaHUX y ¢. KaprmniBka. Y tabnmii 3 rmpuBe-
JIeHi pesyabraté 3 BusHadeHHs 'Cs i *Sr y mpobax

samples collected in the surveyed settlements of Po-
lis’kyi district, area at PL 20 Bq - 1! [17]. Higher levels
of pollution in Ivankiv district are explained, appa-
rently, by higher densities of *Sr in the Ivankiv district.

Dynamics of milk contamination by radiocesium
in the surveyed settlements in 2010—2019, presented
in Figure 3.

Another important staple food of Polis’kyi’s resi-
dents is potatoes. The content of '’Cs in the samples
of potatoes collected by us is much lower than the
PL, which is 60 Bq- kg' in accordance with Hygienic
Standard 6.6.1.1-130-2006 [17]. The content of *Sr
in all potato samples is also below the permissible
level < 20 Bq- kg™'. However, it should be noted that
as in milk samples, the content of *Sr in potato sam-
ples collected in the surveyed settlements of Ivankiv
district (2.1-5.4 Bq- I'"), higher than in the samples
collected in Polis’kyi district (1.3—3.2 Bqg- I''), which
requires further monitoring of product samples for
radiostrontium content. Figure 4 shows the dynam-
ics of ¥7Cs content in potato samples collected in the
surveyed settlements of Kyiv region in 2010—2019.

The study of products of natural origin — mush-
rooms, berries — aroused the greatest interest, as these
products are traditionally one of the main compo-
nents of the diet of Polis’kyi residents and according
to recent studies, among other products, most con-
taminated with radiocesium. A total of 21 samples of
dried mushrooms were collected (6 in Polis’kyi dis-
trict and 15 in Ivankiv district) and one sample of
canned mushrooms in Karpylivka village. Table 3
shows the results of the determination of *’Cs and *Sr
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Figure 3. Dynamics of 37Cs content in milk samples collected in the surveyed settlements of Kyiv region in

2010-2019
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Figure 4. Dynamics of *’Cs content in potato samples collected in the surveyed settlements of Kyiv region
in 2010-2019

Ta6nuusa 3
Bmict ¥*’Cs i °°Sr y npo6ax nicoBux npoAyKTiB — rpubiB, arig, 3i6paHux y AeAKUX rocnofapcTeax 06CcTexxeHux
HN KuiBcbkoi o6nacti y TpaBHi 2019 poky

Table 3
The content of **’Cs and °°Sr in samples of forest products — mushrooms, berries, collected in some farms of the
surveyed state of emergency of Kyiv region in May 2019

BmicT papionykninjs, KBk * kr'

HaceneHwuii nyHKT Mpo6a, sibpaHa y rocnogapctei  MpoaykT i BUA, nepepolku _ Radionuclide content kBg: kg
Human settlement Sample collected on the farm Product and type of processing 0g* Ty
Parieka / Ragivka P1/R1 pubwm cyuieni / dried mushrooms 1,4 +0,07 < 0,004
Parieka / Ragivka P2 / R2 prbm cyweni / dried mushrooms 223,7 0,1 <0,003
Parieka / Ragivka P5/R5 pubw cywieni / dried mushrooms 7,3%0,2 <0,003
Parieka / Ragivka P6 / R6 YopHuuj CyLueHi 36,9 0,2 <0,003
Parieka / Ragivka P7/R7 prbm cyweni / dried mushrooms 87,7+0,7 <0,003
MakcumoBuyi / Maxymovychi 37/ ZP7 prbm cyweni / dried mushrooms 5,0+0,2 <0,003
3eneHa MonsHa / Zelena Poliana 3n8 / ZP8 YopHruui mopoxeHi / frozen blueberries 0,05+ 0,03 <0,003
3enexa lMongHa / Zelena Poliana 3M9/zP9 prbm cyweni / dried mushrooms 80,5+ 0,5 <0,003
lopHocraininb / Hornostaipil /G prbm cyweri / dried mushrooms 1,8 £ 0,07 <0,003
lopHocraininb / Hornostaipil r2/G2 prbm cyweni / dried mushrooms 0,8 0,04 <0,003
lopHocraininb / Hornostaipil r3/G3 prbm cyweri / dried mushrooms 8,7+0,2 <0,003
lopHocraininb / Hornostaipil M4/G4 prbm cyweni / dried mushrooms 8,5+0,2 <0,003
lopHocraininb / Hornostaipil [5/G5 prbm cyweni / dried mushrooms 15,9+0,3 <0,003
lopHocTaininb / Hornostaipil 6 /G6 prbm cyweni / dried mushrooms 6,3+0,2 <0,003
lopHocTaininb / Hornostaipil I7/G7 prbm cyweni / dried mushrooms 3,1 £0,1 <0,003
Duratku / Dytiatky 2 /D2 pubwm cywieni / dried mushrooms 2,0 +0,07 < 0,006
Duratku / Dytiatky D4 /D4 pubwm cywieni / dried mushrooms 1,8 £0,06 <0,003
[urarkw / Dytiatky [5 /D5 prbm cyweni / dried mushrooms 5,7+0,1 <0,003
Duratku / Dytiatky [6 / D6 pubw cywieni / dried mushrooms 8,0+0,1 <0,003
MNickw / Pisky N6 / P6 prbm cywei / dried mushrooms 7,2+0,2 <0,003
Kapnunieka / Karpylivka K1 /K1 prbm cyweni / dried mushrooms 3,8 +0,1 <0,004
Kapnunieka / Karpylivka K2 / K2 prbm cyweri / dried mushrooms 2,4+0,09 <0,003
Kapnunieka / Karpylivka K4 / K3 prbm cyweni / dried mushrooms 4,0+0,1 <0,003
Kapnunieka / Karpylivka K4 / K4 prbu koHcepBoBaHi / canned mushrooms 0,1 +0,6 <0,006

Mpumitku. * — [P smicty 37Cs craHosuTb 2,5 KBK * Kr-! mis cyweHux rpubis Ta arig, i 0,5 kBk « kr-! mng koHcepsosanmx; ** — [IP smicty 90Sr craHosutb 0,25 KBk + kr-! ana
cyweHux rpudis Ta qrig, i 0,05 KBk + kr-! ana KOHCEPBOBAHMX.

Notes. * — PL content of 137Cs is 2.5 kBqg- kg-! for dried mushrooms and berries, i 0.5 kBg- kg-! for canned; ** — PL content of 90Sr is 0.25 kBq - kg for dried mushrooms and
berries, and 0.05 kBq - kg-! for canned.
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JIiICOBMX MPOAYKTIB, 3i0paHux y MelKaH1iB [Tojicbko-
ro Ta IBaHKiBCbKOTO paiioHiB y TpaBHi 2019 p.

I3 mpuBeneHNX maHWX BUIHO, IO Yy IT’ITH Ipodax 3
1ecTu, 3iopaHux y memkaHuiB ITomicbkoro paiiony,
Bmict "'Cs nepesuniye AP 2,5 xbk - kr!. Makcu-
MaJIbHi 3apeecTpoBaHi nmokasHuku Bmicty *’Cs y mpo-
0ax cymeHux rpuoiB, 3i0paHux y IlojicbkoMy paiioHi,
cTaHoBUTEL: 223,7 kbK - k1! (c. PariBka), 87,7 KbK - kr’!
(c. PariBka), 80,5 kbk - kr!' (c. 3eneHna IloysgHa), 1o B
JIeCsITKM pasiB MepeBUILYE AOMYCTUMiI HOPMU. 3po-
3yMiJIO, 1110 BXXMBaHHS TaKUX NPOAYKTIB HABIiTh y HE3-
HayHil KiJIbKOCTi 00YMOBUTH (DOPMYBAHHSI CYTTEBUX
JI03 BHYTPIillIHLOTO OMPOMiHEHHSI.

Bwmict ¥’Cs y mpobax rpu6iB, 3i0paHUX Y MELIKAHIIIB
IBaHKiBChKOTO paitoHy, Ieio HK4Yrii — 33 % npoo 3a-
n0oBoIbHA0TH JIP INirieniynoro Hopmatusy 'H 6.6.1.1-
130-2006. MakcuMalbHUII 3apeeECTPOBAaHUI BMICT
Cs y mpobax cylieHnx rpubiB, 3i0paHuX y MeIIKaH-
uiB IBaHKiBCbKOro paiioHy, craHOBUTh 15,9 KBK - k!
(c. TopHOCTAMITiND).

Bwmict ’Cs y mpo6ax rpubiB cylieHux, 3i0paHux y
melnkaHUiB KuiBcbkoi oonactiy 2019 potii, K i y riorne-
penni poku gociimkeHHs — 2010, 2013, 2016 (puc. 5),
3HauHo (mo 100 paziB) nepeBuiye P, i Mae Benuky He-
BU3HauYeHicTh — Big 1,4 kbk - kr! no 223,7 kbk - kr'.
Bwmict ’Cs y ipo6i KOHCepBOBaHUX rpubiB, HamaHii
JUISL aHaJli3y MeliKaHLsiMu ¢. KapniuiiBka (rocnogap-
ctBo K4) cranosuts 0,1 KBK * Kr!, 1110 CBiZ4uTh PO
OCBIUEHICTh TOCIIOAAapiB IIOAO KYyJiHAPHOI OOpPOOKMU
LBOTO MPOAYKTY 3 METOIO BMIAJICHHSI 3 HHOTO pamio-
1esito.

Ciin Bin3HayuTH, 110 kutesi oocrexxenux HIT He-
oxo4Ye 3[al0Th JIICOBI MPOAYKTU IJsI NOCIiIAXeHb,

in samples of forest products collected from residents
of Polis’kyi and Ivankiv districts in May 2019.

The above data show that in five samples out of six
collected from the residents of Polis’kyi district, the
content of '"Cs exceeds the PL of 2.5 kBq- kg'. The
maximum recorded values of '*’Cs content in samples
of dried mushrooms collected in Polis’Kkyi district are:
223.7 kBq - kg' (village Ragivka), 87.7 kBq- kg (vil-
lage Ragivka), 80.5 kBq - kg' (village of Zelena
Poliana), which is ten times higher than the permis-
sible norms. It is clear that the use of such products,
even in small quantities, will lead to the formation of
significant doses of internal radiation.

The content of '’Cs in the samples of fungi col-
lected from the residents of Ivankiv district is slight-
ly lower — 33% of the samples meet the PL of the
Hygienic Standard HS 6.6.1.1-130-2006. The maxi-
mum recorded content of '’Cs in samples of dried
mushrooms collected from residents of Ivankiv dis-
trict is 15.9 kBq - kg!' (Hornostaipil village).

The content of "Cs in samples of dried mush-
rooms collected from residents of Kyiv region in
2019, as in previous years of research — 2010, 2013,
2016 (Fig. 5), is significantly (up to 100 times) high-
er than PL, and has a large uncertainty — from
1.4 kBq- kg' to 223.7 kBg- kg'. The content of *’Cs
in the sample of canned mushrooms provided for ana-
lysis by the inhabitants of Karpylivka village (farm
K4) is 0.1 kBq- kg™', which indicates the education of
the owners regarding the culinary processing of this
product in order to remove radiocesium from it.

It should be noted that the residents of the surveyed
settlements are reluctant to hand over forest products
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Figure 5. Dynamics of 137Cs content in samples of dried mushrooms collected from residents of Kyiv region
in 2010-2019
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MOTUBYIOUM 1€ MaJuMHU oOcsramu 3i0paHuUX Tpo-
OykTiB. fAKio rpubiB Baanocs 3iopatu 20 mpoo, To
ATiJT YyChOTO 2 TTpOOM — YOPHUILI MOPOXKEHi 3 BMicC-
toM 7Cs 0,05 xbk - kr'! mpu AP 0,5 kBbk - kr'!, 9op-
HuLi cymeni 3 Bmictom Cs 36,9 xbk - kr'!, mo
3Ha4YHO, y 15 pa3siB, nepeBulye AP aJist cyleHuX sirif
2,5 xbk - kr'.

Bwmict *°Sr y nmpo6ax JicoBUX MPOAYKTiB — rpubiB Ta
srig, 3i0paHux y KwuiBcbKilt obyiacti, MeHIe piBHS
YYTJIMBOCTi BUMipIOBaHHSI.

Takum 4yuMHOM, HalbGiabll 3a0pyaIHEHUMM palio-
HyKJigaMu npoayktamu B oocrexkennx HIT KuiBcbkoi
objacTi € cyuweHi rpubm Tta groau. I BenuumHa
iHAMBiAYyaJIbHOI 03U BHYTPILLIHBOTO OIPOMiHEHHS
melukaHuiB uux HIT cyTreBo 3ajieXXuTh Bin KiabKOCTi
rpu0iB B pallioHi. BincyTHiCTb MpoayKTiB JIiCOBOTO MO-
xomkeHHs y 2019 poui, a Takox oOMekeHa iX KiJIbKiCTh
BIIPOAOBXK OCTaHHIX M’SITA POKiB, MOSICHIOE 3arajbHe
3HMKEHHS PiBHIB BHYTPILLIHHOIO OMPOMiHEHHSI Hace-
JIEHHS JOCJiIKyBaHUX TEPUTOPii B OCTaHHI POKU.
BoaHouac 3po3yMiJio, 1110 y 6araTuii Ha Bpoxaii rpubiB
piK, iCHy€ BeJIMKa MMOBIpHiCTb 3HAYHOTO IMiABUILIEHHS
PiBHIB BHYTPILLIHBOTO OIPOMiHEHHSI 3a PaxyHOK Haj-
XOJKEHHSI pafiolle3ito mpy BXXKUBaHHI TMPOAYKTIB JIiCO-
BOTO TTOXOIIKEHHSI, HacamIiepea, TpuoiB.

AHaJti3 CTPYKTypy CHOXKMBAHHSI XapuyOBUX MPOAYKTIB
HacesneHHsM pocnimkysanux HIT y 2013—2019 pp. Bus-
BUB, 1110 HAMOUIBII BXKUBAaHUMU TTPOLYKTAMU Y 0OCTEKe-
Hux HIT y 2019 pori € KapToruisi Ta OBOYEBi KYJIBTYpHy
(627 r - no6a'), MostoKo Ta MOJIOUHi ITpoaykTu (318 T - mo-
6a') 3 TOMAILIHLOrO TOCMOAAPCTBA, XJ1I000YIOUHI Ta 00-
polIHsAHI (MakapoHHi) BUupoou (189 r - noba™), KyruieHi y
TOProBiii Mepexi. 3HaYHO MEHIIEe MiClIeBi MeIIKaHII
BXKUBAIOTh M’sica Ta M’SICHUX IpoayKTiB (134 1 - nobGa™'),
dpykTiB i srig (121 r- 1ob6a™'), pubu Ta pUOHMX MPOAYKTIB
(41 - g06a!). AHaJIi3 CTPYKTYPH i TMHAMIKM CIIOKUBAHHS
XapyoBUX MPOIYKTIB HaceaeHHsIM nocmimkyBaHux HIT y
2013—2019 pp. BUSIBUB 3MEHILIEHHS CITOXWBAaHHS TPO-
JIYKTIB, SIK MIpUAOAHUX Y TOProBeJIbHilA Mepexi, 1110 00y-
MOBJICHO 3HIVKEHHSIM JOCTYITHOCTI XapyoBUX MPOIYKTiB
yepe3 3MEHILEeHHsI KYITiBeJIbHOI CIIPOMOXHOCTI HacesIeH-
H$I, TaK i OPOAYKTIB 3 AOMAILIHLOTO TOCIOAAPCTBA, 10
30ira€Thcs 3 JaHUMU JlepKaBHOI CITy>KOM CTATUCTUKU YK-
painu [18] Ta pe3yasraraMu 10CTiKeHb [19].

OKpeMo NoCTiIKEeHO piBHI BXXUBaHHS MPOIYKTIB M-
KO1 IpUPOJU, OCKIJIbKM caMe 11i MPOAYKTU € HaMOiIbII
CYTTEBUMU MpU (POPMYBAHHI 03U BHYTPiLLIHBOTO
OMpOMiHEHHST HacelleHHs. Pe3yiabratm omnmuTyBaHHS
IIOJO CITOKMBAaHHSI LIMX IIPOAYKTIB IOKa3aju, IO
MemkaHui oocrexeHux HIT KuiBcbkoi ob6acTi BxKu-
BalOTh 3HAYHY KiUJIbKICTb MPOAYKTIB NPUPOAHOIO MO-

for research, citing the small amount of products col-
lected. If you managed to collect 20 samples of mush-
rooms, then the berries of only 2 samples — blueber-
ries frozen with a content of '¥’Cs 0.05 kBq - kg™! with
PL 0.5 kBq - kg™, dried blueberries with a content of
¥Cs 36.9 kBq - kg', which is significantly 15 times
higher than the PL for dried berries 2.5 kBq - kg'.

The content of *Sr in samples of forest products —
mushrooms and berries, collected in Kyiv region, is
less than the level of measurement sensitivity.

Thus, the most contaminated with radionuclide
products in the surveyed state of emergency of Kyiv
region are dried mushrooms and berries. And the
size of an individual dose of internal irradiation of
the inhabitant of these settlements essentially
depends on quantity of mushrooms in a diet. The
lack of forest products in 2019, as well as their limi-
ted number over the last five years, explains the gen-
eral decline in the levels of internal exposure of the
population of the study areas in recent years. At the
same time, it is clear that in a year rich in mushroom
harvest, there is a high probability of a significant
increase in internal radiation levels due to the influx
of radiocesium in the consumption of forest prod-
ucts, especially mushrooms.

Analysis of the structure of food consumption by
the population of the studied settlements in
2013—2019 revealed that the most used products in
the surveyed settlements in 2019 are potatoes and
vegetables (627 g - day'), milk and dairy products
(318 g - day') from the household, bakery and
flour (pasta) products (189 g - day™'), purchased in
the trade network. Much less locals eat meat and
meat products (134 g - day"'), fruits and berries
(121 g - day™"), fish and fish products (41 g - day™).
Analysis of the structure and dynamics of food con-
sumption by the population of the studied settle-
ments in 2013—2019 revealed decrease in consump-
tion of products purchased in TM, due to reduced
availability of food products because of reduced pur-
chasing power of the population and household
products (HP), which coincides with the results of
State Statistics Service of Ukraine [18] and research
results [19].

The levels of consumption of wildlife products
have been studied separately, as exactly these pro-
ducts are the most important in the formation of the
dose of internal exposure of the population. The
results of a survey on the consumption of these pro-
ducts showed that residents of the surveyed state of
emergency in Kyiv region consume a significant
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XoIKeHHsl. HaiOinpll BXWBaAaHUMU € SITOOM JIICOBI
KOHCepBOBaHi Ta cUpi, rpUOU CBiXi, KOHCEPBOBaHi Ta
cylleHi. MeHIle BXMBalOTh STOAM CYIIEHi, puoy, i
MPaKTUYHO HE BXXMBAIOTh M’SICO TMKUX TBapUH.

Pesynbraty 1ociimkKeHHST 30BHIIITHBOTO OMPOMiHEHHS
noKas3ajiu, 1o pagialiiitHuil GoH B 00CTeKEeHUX Hacese-
nux nyHkrax (0,10—0,12 Mk3B - roa') 3piBHsBCS 3 ce-
penHIMU MOKa3HUKaMU IIPUPOTHOTO pajiialliitHoro (poHy
Ha Bciii Tepuropii Ykpaiau (0,1—0,2 Mx3B - rox™) [20].
Po3paxoBaHi 3HaueHHs1 pPiYHUX €(PEKTUBHUX O03
30BHILIHBOTO ONpPOMiHEHHsI HacejieHHsl B Lux HII B
MOTOYHOMY polli cTaHOBIATh 242—307 MK3B * pik™' i He
MEePEBUILYIOTh CEpeHi MOKA3HUKM 1€l BEIUYMHU 15T
HaceneHHss CPCP ngoaBapiliHoro nepioay, OoTpuMaHux
3a paxyHOK IIpUPOJHOrOo padiamiifHoro gony [21—24].
Ha xaunb, iHdopMallist 111070 103 30BHITHBOTO OMPO-
MiHEHHSI MeIIKaHLiB caMe LMX TepUTopiil y JdoaBa-
pilfiHUI TIepiof BiCYTHSI.

BUCHOBKU
BcraHoBneHo, 1110 piuHi eDeKTUBHI 103U ONMPOMiHEHHS
HaceJIeHHsI B OOCTEeXXyBaHUX HaceJIeHUX IMyHKTax y Io-
TOYHOMY PO (POPMYIOTECS 33 PaXyHOK 103 BHYTPIIITHBO-
IO ONPOMIHEHHS], sIKi He nepeBuILyoTh 0,46 M3B - pik'y
IBankiBchbkOMy paiioni Ta 0,51 M3B - pik! y [Tosicbkomy
paiioHi, mo Hrzkue kputepito P3T 1 M3B - pik™.
OcHOBHUM (PAKTOpOM, KU (POpMye 03y BHYT-
PILIHBOTO OMPOMIHEHHST MeIIKaHLiB obcTexeHux HII
KuiBcbkoi o6aacti € HagxomkeHHs1 Y'Cs B opraHisMm 3
JICOBUMM TPOAYKTaMHU, Hacammepen, rpubaMu, sKi B
IMonicbkoMy perioHi TpaauliliHO 3aliMalOThb CYTTEBY
YaCcTUHY XapyoBOTO pallioHy. BincyTHicTh TMpOAyKTiB
JTICOBOTO TTOXO/IKEHHS Y IIbOMY POIli, 8 TAKOX BITPOIOBXK
OCTaHHIX POKiB, MOSICHIOE 3HUXXEHHS PiBHIB BHYT-
PILLIHBOTO OMPOMiHEHHSI HACEJIEHHSI TOCIIiIXKYBAHUX Te-
puropiii. BomHouac 3po3ymisio, 110 y 6aratuii Ha BpoO-
Kaii JTiCOBMX MPOAYKTIB piK, iCHYE BeJIMKa MMOBIPHICTb
MiIBUILIEHHS PiBHIB BHYTPILLIHLOTO OMPOMiHEHHSI.
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amount of products of natural origin. The most
commonly used berries are canned and raw, fresh
mushrooms, canned and dried. They eat less dried
berries and fish, and eat almost no wild animal meat.
The results of the study of external irradiation
showed that the radiation background in the surveyed
settlements (0.10—0.12 mSy - year') was equal to the
average indicators of the natural radiation back-
ground in the whole territory of Ukraine (0.1-0.2
mSv - year') [20]. The calculated values of annual
effective doses of external radiation of the population
in these settlements in the current year are 242—307
mSy - year' and do not exceed the average values of
this value for the population of the USSR in the pre-
accident period, obtained from natural radiation
background [21—24]. Unfortunately, there is no
information on the external radiation doses of the
residents of these areas in the pre-accident period.

CONCLUSIONS
It is established that the annual effective radiation
doses of the population in the surveyed settlements
in the current year are formed due to internal radia-
tion doses that do not exceed 0.46 mSv - year' in
Ivankiv district and 0.51 mSv - year in Polis’kyi dis-
trict, which below the CRT criterion 1 mSv - year.
The main factor that forms the dose of internal
radiation of the residents of the surveyed state of
emergency of Kyiv region is the intake of '¥’Cs in the
body with forest products, primarily mushrooms,
which in the Polis’kyi region traditionally occupy a
significant part of the diet. The lack of forest prod-
ucts this year, as well as in recent years, explains the
decrease in the levels of internal exposure of the
population of the studied areas. At the same time, it
is clear that in a year rich in forest products, there is
a high probability of increasing levels of internal
exposure.
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