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PE3YJBTATU KOMILIEKCHOTI'O PATIAIIIMHO-TITIEHIYHOIO
MOHITOPUHI'Y OKPEMUX HACEJIEHUX ITYHKTIB
PAJIIOAKTUBHO 3ABPYIHEHUX TEPUTOPIN PIBHEHCBKOI
OBJIACTI Y 2017 p.

Meta. BusHayeHHs OCHOBHMX (DaKTOpPiB (OPMyBAaHHSA OMPOMiHEHHA MELWKaHLiB OOCTEXEHUX HACeNeHUX MYHKTIB
pafioaKTMBHO 3abpynHeHMX TepuTopiit PiBHEHCbKOT 06NacTi Ta OLiHKA 03 ONPOMiHEHHS HACENEHHS Ha NOTOYHOMY
eTani aBapii.
Martepian i meToau. [poBefieHO KOMNNEKCHWIT pafiaLiiHO-TirEHIYHMIA MOHITOPUHT Y CEMU HaceneHux nyHkTax Po-
KWTHIBCbKOTO paitoHy PiBHeHCbKoT obnacti — cc. Ctape Ceno, Bexuus, Mepexopuyi, lpo3auHe, bepesose, 3a6onoTrs,
MpabyHb. [1Biui Ha piK, y TPaBHi Ta }OBTHi, y MelIKaHLiB LMX HACENEHUX NMYHKTIB OyN0 NPOBEAEHO BU3HAYEHHS BMiCTY
iHKopnopoBaHoro *’Cs WnfxoM NpsAMOro BUMipIOBAHHA Ha NiYMNbHUKAX BUNPOMiHIOBaHHA noguHu (J1BJ1), 3ibpaHo
npobyu OCHOBHMX MPOAYKTIB XapuyyBaHHA LA BM3HAYEHHS BMicTy B HUX pagioHyknigis *°Sr ta '*Cs, onuTaHo Melw-
KaHLiB W0A0 PiBHIB CMOXWBAHHA LUX NPOAYKTIB Ta NPOBeAeHO PoboTH 3 OLiHKM 403 30BHIUIHBOTO OMPOMiHEHHS.
B po6oTi BMKOPUCTaHO MaTeMaTUyHi, 4O3UMEeTPUYHI, pafliioxXiMiuHi MeToau.
Pe3ynbTat Ta BUCHOBKMU. PiyHi eeKTUBHI 403U ONpPOMiHEHHA HACeNeHHs B 0OCTEXYBaHUX HACENEHMX MYHKTax
PiBHEHCbKOT 06/1aCTi B NOTOYHOMY poLli hOPMYIOTHCA 33 PaxyHOK 03 BHYTPilUIHbOrO ONPOMiHEHHS, K BapiloloTbCs B
Mexax Bif 0,13 m3B - pik™ go 0,32 M3B - piK™, WO HMXKYE KpUTEPit0 pafioaKTUBHO 3abpynHEHUX TepuTopiii. BctaHoB-
NIeHO, L0 OCHOBHUM (haKTOpOM, IKMiA POpMYE A03Y BHYTPiLUHLOrO ONPOMiHEHHS, € HaaxomKeHHsa *’Cs B opraHi3m meLl-
KaHLiB 3 TaKWMU OCHOBHWMU NMPOAYKTAMU XapyyBaHHA, K MONOKO Ta NiCOBi NPOAYKTU, Hacamnepen, rpubu, ski B
MonicbkoMy perioHi TpaguuiitHO 3aiiMaloTb CYTTEBY YAaCTUHY XapyoBOro pauioHy. Bmict ™Cs y nepeBaHiit YacTuHi
npo6 monoka i rpu6is 3HayHO nepesuiye gonyctumi pisHi (P). MakcumanbHuii 3apeectpoBaHmii BmicT *’Cs y 3i6pa-
HUX Npobax MojioKa CTaHOBUTL 384,7 bk - n, wo y 4 pa3u suule [P, y cyweHnx rpubax — 36,9 kbk - kr* —y 15 pasis
Buie [P.
BucHoBKM. IcHyloya pafialliiHO-eKoNoriyHa CUTyauis B MicLeBoCTAX, fAKi Nigaanuca pagioakTMBHOMY 3a6pyAHEHH!O
BHacNifoK YopHobUbCbKOT KaTacTpodu, NoTpebye NPOAOBKEHHA MOHITOPUHTY 33 PiBHAMMW pafioakTUBHOIO 3abpya-
HEHHS NPOAYKTIB XapyyBaHHsA, 0c06MBO 3i6paHuMx y Nicax, Ta 103 ONPOMiHEHHSs HaceneHHs.
Knio4oBi cnioBa: BHYTPilIHE ONPOMiHEHHS, 30BHIlLHE ONPOMIHEHHS, KOMMNEKCHUI paaialifnHo-ririeHiyHnin MoHiTo-
PVHT, NYUNbHUK BUNPOMiHIOBAHHA NtoauHu, BMicT ’Cs, °Sr, NpoAyKTU XapyyBaHHA, 4033 ONPOMiHEHHS.
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RESULTS OF COMPREHENSIVE RADIOLOGICAL & HYGIENIC
MONITORING IN SOME SETTLEMENTS OF RADIOLOGICALLY
CONTAMINATED AREAS IN RIVNE REGION IN 2017

Objective. Identification of the main factors of radiation exposure formation in the residents of surveyed settle-
ments of radiologically contaminated territories in Rivne region and estimation of radiation doses in population at
a current stage of the accident.
Materials and methods. Comprehensive radiological and hygienic monitoring was conducted within 7 settlements
of the Rokytnivsky district of Rivne region, namely in the Stare Selo, Vezhytsya, Perehodychi, Drozdyn', Berezove,
Zabolottya, and Hrabun' villages. Assay of the incorporated *’Cs was held using a whole-body counter in residents
of the villages twice a year, i.e. in May and October. Basic foodstuffs were sampled for the assay of **Sr and *Cs along
with interview of residents about the foodstuff consumption. External radiation doses were estimated. Mathe-
matical, dosimetric, and radiochemical methods were applied.
Results and conclusions. The annual effective exposure doses of population in the surveyed settlements of Rivne
region in the year of study were formed at the expense of internal exposure doses ranging from 0.13 mSv - year™ to
0.32 mSv - year?, which is below the criterion for radiologically contaminated territories. It has been established
that the incorporation of *’Cs by the inhabitants is a principal factor of the internal radiation dose formation. The
(s incorporation occurs through the consumption of such basic foodstuffs as milk and forest products, primarily
mushrooms, which traditionally occupy a significant part of the diet in the Polissya area. The **’Cs content in the
vast majority of milk and mushroom samples significantly exceeded the permissible levels (PL). The maximum con-
tent of ’Cs in the collected milk samples was 384.7 Bq - L7, which is 4 times higher than PL, and 36.9 kBq - kg™ in
dried mushrooms being 15 times higher than PL.
Conclusions. The existing radiation and ecological situation in the areas that were exposed to radioactive contam-
ination as a result of the Chornobyl disaster requires the continuation of monitoring of levels of radioactive con-
tamination of foodstuffs, especially collected in forests, and doses of radiation exposure of the population.
Key words: internal irradiation, external irradiation, comprehensive radiation and hygienic monitoring, whole-body
counter, *’Cs and *Sr content, foodstuffs, radiation dose.
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BCTYII
PiBHeHCBhKa 00J1aCTh € OJHI€I0 3 HAMOLIbILI MOCTpaX-
Janux rmicag aBapii Ha YopHOOUIBCHKIM aTOMHIiN
enextpocTtanii (YAEC) g9k 3a mioeio pagioaKTUBHO
3a0pynHeHux Tteputopiit (P3T), Tak i 3a KiJIbKiCTIO
nocTtpaxaaiux HacejeHux nyHkTiB (HII) [1—4].
PagionykiinamMu 3abpyaHeHO TepuTopii bepe3HiBCh-
koro, Bomommmupeunkoro, yopoBuiibkoro, 3apidu-
HeHCcbKOoTo, PokutHiBCcbKOr0 i CapHEHCHKOTO pailoHiB
3arajibHolo 1romiero 1,2 MitH ra, B Tomy uncii 290 Tuc.
ra ciJibCbKorocrnoaapcbkux yriab, 500 TucC. ra JicoBux
MacuBiB [5—7].

VY nicnsiaBapifinuit nepioa cUIaMM BiIgiay J03UMETpii
i pagianiitHoi ririeHn HalioHaJIbHOro HayKOBOTO 1IEHT-
py pamiauiiHoi MeauuuHun (HHIIPM) mpoBoauTbes
NOCTIAHUKM MOHITOPUHI 103 ONPOMiHEHHSI HaceJIeHHS

INTRODUCTION

Rivne region is one of the worst affected after the
Chornobyl Nuclear Power Plant (ChNPP) acci-
dent regarding both the area size of radiologically
contaminated territories (RCT) and amount of
affected settlements [1—4]. Territory of the
Bereznivskyi, Volodymyrets, Dubrovytsky, Zarich-
nensky, Rokytnivsky, and Sarnensky districts with
the total area of 1.2 million hectares, including
290,000 hectares of agricultural land, 500 thou-
sand hectares of forest areas are contaminated with
radionuclides [5—7].

In the post-accident period, the radiation doses
in population of Ukraine affected by the ChNPP
accident have been monitored by the staff of the
Department of Dosimetry and Radiation Hygiene
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TEepUTOpii YKpaiHu, SKi mocTpaXkaajiv BHACTIIOK aBapii
Ha YAEC [8, 9]. B nepeBaxHiii 6inbiocti HIT ocHoBHA
yacTUHA 03U (DOPMYETHCS 3a PaxyHOK BHYTPIIITHHOTO
onpomiHeHHs1. BripomoBX aBapii cuTyaniss cTpiMKO
MiHsi1acs. JIluHaMika 103 BHYTPIIIHBOTO OMPOMiHEHHS
BKpaii HecTiiika. Tak, micis 3HmkeHHsS B 1986—1991 pp.
crocTepirajnocs mocriiiHe (3 1992 poky) 3pocTaHHs 103
BHYTPIiIlIHBOTO OMNPOMiHEHHS CiJIbCbKOIO HacCeJeHHS
BHACJIIIOK BXXMBAHHS MiCIIEBUX MPOIYKTIB, SIK Pe3yJib-
TaT 3ropTaHHs NMPOoPiTaKTUUHUX 3aX0AiB 3 padialliiiHOro
3axucry [9—11].

Hosruii yac (mo 2004—2006 pp.) BuHsTKOoM Oy HIT
PiBHeHCBHKO1 00J1acTi, y SIKMX BIPOJOBXK BCHOTO ITiCJISI-
aBapiiHOro Tepioay PpeeECTpPyBaJIMCS HE3MiHHO BMCOKIi
piBHI BHYTPIlITHROTO onpoMiHeHHs. Lle moB’sg3aHo 3i crie-
mudiyHuMu popmamu Bumagidb *’Cs i 0COOIMBOCTIMU
KUCJIUX OOJOTUCTUX TPYHTIB 3 BUCOKHUM KOe(dilliEHTOM
nepexoy i30TOMiB 11e3it0 3 IPYHTY B POCIMHHICTb (Y TOMY
YUCJIi B MIPOAYKTU IIPUPOIHOTO ITOXOMKEHHS), a TaKOX
TpyIHOILIIAMU TIPOBEACHHS MNPOQiIaKTUUHUX 3aXOMIiB,
CITPSIMOBAHMX Ha OOMEXKEHHSI CITIOKMBAHHST HAaCeJIEHHSIM
MPOIYKTIB XapuyBaHHsI, y IIEPIIy Yepry MOJIOKA Miclle-
BOr0 BUPOOHUIITBA i JICOBUX MPOAYKTiB — I'PUOIB I SITiA.
V psani HaceneHUx MyHKTIiB Bonoaumupenskoro, J1yopo-
BUILIBKOTO, 3apiyHeHcbKoro, CapHEeHChKOT0, a 0COOJIMBO
PoxuTHiBCbKOro paiioHiB BIpogoBxk 1986—2000 pp.
3HayHa (mo 50 %) yacTMHA MEIIKAHIIB MaJli DPiBHi
BHYTPILIIHBOTO OMTPOMIHEHHSI, SIKi CSTallM i IepeBUIIyBa-
au po3y 1 M3B - pik!. B octaHHi pokH, SIK ITOKa3ylOTh
JocimkeHHs1 [9—11], piBHiI BHYTPiLLIHBOIO OMPOMiHEHHS
HaCeJICHHS 3HM3WINCH i B IIUX palioHaXx.

HaiiBumii piBHi BHYTpPIIIHBOTO OMPOMiHEHHS MEIII-
KaHIiB PiBHEHCBHKOI 00yacTi, SIK i B MOMEepeaHi pOKHU
[10, 11], peecTpytoTbes B HIT POKUTHIBCHKOTO paiioHy.
VY cenax Bexuusi, JIpo3auHb cepeIHbOPiYHI JO3U BHYT-
pimHbOro omnpomiHeHHs y 2012 poui nepeBUITyBaIn
0,5M3B - pik!, y cenax INepexoauui, Crape Ceno 0113bKi
1o 0,5 m3B - pix’'. Bin 4,8 % (c. Ilepexomauui) no 11,5 %
(c. Bexwuiisg) MeIIKaHIIIB Y IIMX HACEJIEHUX MYHKTaX, OT-
pUMaIy piuHy 103y BHYTPIIlTHHOTO ONPOMiHEHHS BUIILY
Bim 1 M3B - pik™.

3 iH1I0rO GOKY, 103U 30BHIILIHHOTO OMPOMiHEHHS Ha-
cemenHs P3T PiBHeHCBKOI 00JIacTi JaBHO He TIEPETIIs-
Jajmcs i TakoxK MoTpeOyIoTh ouiHKuU. Clin Big3HAYUTH,
110 TTic/sd Mpu3ynuHeHHs1 JlepxkaBHoi Iporpamu «3a-
TaJIbHOJIO3UMETPUYHA MACIIOPTU3aLlisl HAaCeJEHUX MyHK-
TiB YKkpainn» y 2013 p. pamiolori9yHnii MOHITOPUHT Ha
P3T VYkpainu, B Tomy uucii i y PiBHeHCBKill oOmacTi,
MPaKTUYHO HE TTPOBOAUTHCS. E€AMHOI0 YCTAaHOBOIO, SIKa
OPOBOJAUTL POOOTHU 3 padialliiHO-Tiri€EHIYHOTO MOHITO-
puHry 3anuiiaetbcst HHIIPM.

of the National Research Center for Radiation
Medicine (NRCRM) [8, 9]. In the vast majority of
settlements the bulk of the dose is formed due to
internal radiation. Situation had changed rapidly
during the accident. The time pattern of dose va-
lues of internal irradiation is extremely unstable.
Notably, after a decrease in 1986—1991 there was a
constant (since 1992) increase in the internal expo-
sure doses in rural population due to consumption
of local foodstuffs as a result of curtailment of pre-
ventive measures on radiation protection [9—11].

For a long time (until 2004—2006), the Rivne
region settlements were an exception, where the
invariably high levels of internal exposure were
recorded within an entire post-accident period. It
was associated with the specific forms of '¥Cs fall-
out and peculiarities of acidic marshy soils, featu-
ring a high transfer coefficient of cesium isotopes
from soil to vegetation (including products of natu-
ral origin), as well as with difficulties of carrying out
the preventive measures on limiting the food con-
sumption by population, first of all of milk of local
production and forest products, i.e. mushrooms and
berries. In a number of villages of the Volodymyrets,
Dubrovytsky, Zarichnensky, Sarnensky, and espe-
cially Rokytnivsky districts during 1986—2000 a sig-
nificant part (up to 50%) of inhabitants had internal
exposure levels that reached and exceeded the dose
of 1 mSv - year'. In recent years, as shown by the
studies [9—11], the levels of internal exposure in
population have decreased in these areas.

The highest levels of internal exposure are regis-
tered as in previous years in the inhabitants of Rivne
region [10, 11] in the settlements of Rokytnivsky dis-
trict. In the villages of Vezhytsya and Drozdyn’, the
average annual doses of internal exposure in 2012
exceeded 0.5 mSy - year”, in the villages of Pereho-
dychi and Stare Selo were close to 0.5 mSv - year.
From 4.8% (Perchodychi village) to 11.5% (Vezhy-
tsya village) of residents in these settlements received
an annual dose of internal exposure > 1 mSv - year.

On the other hand, the doses of external exposure
of RCT population of Rivne region have not been
reviewed for a long time and also need to be evalu-
ated. It should be noted that after the suspension in
2013 of the State Program «General Dosimetric
Passportization of Settlements in Ukraine» there is
almost no radiological monitoring on RCT in
Ukraine, including the Rivne region. The
NRCRM remains the only institution that con-
ducts work on radiation-hygienic monitoring.
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META JOCJIIJIZKEHHA

MeTo10 TOCHiIXEHHS € BU3HAYEHHSI OCHOBHUX (haK-
TOpiB pOPMYBaHHS ONMPOMIHEHHS MEIIKaHIIiB 00CTe-
xkeHux HIT P3T PiBHeHCBKOI 00J1acTi Ta OlLliHKA 103
ONMpPOMiHEHHS HaceJleHHs Ha IOTOYHOMY eTaIlli
aBapii.

MATEPIAJIA 1 METOAU JOCJITI2KEHHS

Y 2017 p. 6yno npoBeneHo BuizHuit JIBJIV-MoHiTO-
puHr y cemu HIT PiBHeHCHKOI 00J1acTi B 06Cs3i, noc-
TaTHbOMY [IJISI IPOBEACHHS CTATUCTUYHOTO aHaJi3y —
cc. Crape Ceno, Bexuus, Ilepexonuui, dpo3auHb,
bepesose, 3abonorTs, I[pabyHb POKUTHIBCHKOTO
palioHy. Yci BOHU — CUJILCHKOTO THUITY, i po3TalloBaHi
noOJIM3y JiCOBMX MacHBiB, a cc. 3abomorTd Ta Ipa-
OyHb 3HAXOAAThCs Oe3mocepeaHbo 0ing yicy. Bei HIT
MaloTh IIKOJU, B SKuX HaBualoThcs Big 80 (ITepexo-
audi) go 800 miteit (Crape Ceno). itu HIT I'pabyHb
Ta 3a00JOTTS HaBYAlOThCSI Y bepe3oBChHKiil MIKOTI.
JIBJI-BuMipioBaHHs OyJIu MpOBEIeHi ABiYi — HaBeCHi
y TpaBHi o6cTexeHo 1211 oci6 (609 — nopocii, 602 —
IiTH); BOCEHU Yy XOBTHi — 1143 ocobu (429 — no-
pocii, 714 — gitu). Bu3HadeHHS BMiCTy iHKOPITOPO-
BAaHOTO pajiolle3ilo B opraHizMi o0CTexkeHuX ocid O0y-
JIO TIPpOBEAEHO Ha JIiYMJbHMKAX BUIIPOMiHIOBAaHHS
moauHu «CkpuHHep-3M» MoOiIbHOrO TUNy (BUPOO-
aunteo IHEKO, m. KuiB; MeTposoriude ¢BimonTBO
npo AepxKaBHY MoBipkKy Ne26-04/0778 Bim 15.08.2013,
BuaaHe IIT «YkpMmeTpTecTcTaHmapT») 6e3mocepeaHbo
3a MicleM TMpoXuBaHHI o60cTexXyBaHUX y Po-
KUTHiIBCbKOMY pailoHi PiBHeHCcBhKO1 obiacTi. ITpoBe-
JeHHs KaliOpyBaHHSI KOMILIEKCY, BUMipIOBaHHSI Ta
pO3paxyHKHU pPe3yJIbTaTiB 3MiiCHIOIOTHCS 32 ENIMHOIO B
VYkpaini Metoaukolo, po3pobieHoro B HHIIPM
[12—14].

OIHUM 3 OCHOBHUX ITiIXO/iB, 11O J1a€ MOKJIMBICTh
JOCHIIUTA YNHHUKKA (POPMYBAaHHS 003 BHYTPIIIHHOTO
onpoMiHeHHs1 Yy HaceiaeHHs1 P3T, € BusHaueHHs i
aHaJli3 3a0pyJIHEHOCTI OCHOBHMX MPOAYKTIB Xapuy-
BaHHs pagioHyKJIizaMu |5, 6], a TaKoXX piBHIB iX cIo-
KWBaHHs. [ BUpilleHHS UMX 3aBIaHb ABiYi — Ha-
BECHi y TpaBHi i BOCEHM Yy >KOBTHi, OyJ0 MpPOBEIECHO
BiZIOip OCHOBHUX IIPOAYKTIB XapuyyBaHHS (MOJIOKO,
KapToIuisd, MPOAYKTU AUKOI mpupoau) y cc. Crape
Ceno, Bexwuus, Ilepexoanyi Ta onmMTyBaHHS MeEII-
KaHLiB LMX CUI LIOA0 OCOOJMBOCTE XapuyyBaHHS i
pPiBHIB CIIOXMBaHHSI OCHOBHUX NOpoAyKTiB. Bchoro
Oyno BimiopaHo 73 mpobu Moyoka, 72 IpoOu OBOYIB
Ta 43 npoOu MpoAYKTiB Jicy. s mpoBeaeHHS OMUTY-

DJIBJI — miYMaIbHUK BUTPOMIHIOBAHHS JIIOIWHHA.
DWBC — whole-body counter.

OBJECTIVE

Identification of the main factors of radiation
exposure formation in the residents of surveyed set-
tlements of radiologically contaminated territories
in Rivne region and estimation of radiation doses
in population at a current stage of the accident.

MATERIALS AND METHODS
An on-site monitoring using the WBC" was conduct-
ed in 2017 in a scope sufficient for a statistical analy-
sis in the 7 settlements of Rivne region, namely in the
Stare Selo, Vezhytsya, Perehodychi, Drozdyn’,
Berezove, Zabolottya, and Hrabun’ villages of Rokit-
nivsky district. All the settlements are of rural type
located near the forests, and the Zabolottya and
Hrabun’ villages are located next to a forest. There are
schools in all the settlements with from 80 children
(Perehodychi) to 800 children (Stare Selo) studying
there. Children from the Hrabun’ and Zabolottya vil-
lages study at Berezove school. The WBC measure-
ments were carried out twice: in spring, namely the
1211 persons were surveyed in May (609 adults, 602
children), and the 1143 ones (429 adults, 714 — chil-
dren) were examined in autumn (in October). Assay
of the incorporated '¥"Cs in the body of the examined
persons was carried out on mobile radiation meter
«Screener-3M» (production of INECO, Kyiv;
metrological certificate of state verification # 26-04 /
0778 dated August 15, 2013, issued by the State
Enterprise «Ukrmetrteststandart») directly at the
place of residence of the study subjects in Rokytnivsky
district of the Rivne region. Calibration of the testing
complex, measurements and calculations of results
were carried out according to the unique methodolo-
gy in Ukraine developed at the NRCRM [12—14].
Estimation and analysis of radionuclide contami-
nation of the main food products [5, 6] and respective
levels of consumption is one of principal approaches
that makes it possible to investigate the factors of
internal radiation dose formation in the population of
RCT. Sampling of the principal foodstuffs (milk,
potatoes, wildlife products) was carried out at the
Stare Selo, Vezhytsya, and Perehodychi villages both
with questioning of residents of these villages on food
characteristics and consumption levels of the main
products. Study procedures were applied twice,
namely — in spring (in May) and autumn (in October)
to accomplish the set tasks. In total, the 73 milk sam-
ples, 72 samples of vegetables, and 43 samples of for-
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BaHHSI Oyjao ckJiageHo ¢opMallizoBaHi aHKeTU s
Jopocaux i agiteil. 3a UMM aHKETaMU MOPOBEAEHO
onutyBaHHsg 167 oci6 i3 36 cimeii. BumiproBaHHs
BMmicTy Cs y mpo6ax IMpOAYKTiB IPOBOIMIN Ha TaM-
ma-crekTpomeTpi SILENA (MeTpoJioriuyHe CBiTOLITBO
npo nepxaBHy nmoBipky Ne 4786 Bix 18.07.2017, Buza-
He HHII «Inctutyr Metposorii», M. XapkiB). s
BU3HAUEHHS BMICTy pamioHyKJiga y mpobax MoJjoKa
Ta KapTOIJi BUKOPUCTOBYBAIM NOCYAUHY MapiHeuti
eMHicTiO 1 JiTp. Ias BU3HAYEHHS BMIiCTy paJiOHYK-
JIiga y mpo6ax rpu6iB BukopuctoByBanu 100 T mpo-
JYKTY Ta TIPOBOAMIMN BUMipIOBaHHS y reoMeTpii JleH-
Ta. OcobsuBy yBary OyJio MNPpUAiIJIEHO BU3HAYEHHIO
BMicTy St y IpoayKTax xapuyBaHHS, yepes3 Te, 110 3
yacoM BHECOK Bif padiOCTPOHLII0 Yy CyMapHYy A03Yy
BHYTPIIIIHHOI'O OTIPOMiHEHHS 3pocTae. BumiproBaHHS
BMicTy *Sr B MpoAyKTax xapyyBaHHS NPOBOIWIN Ha
oeta-crnekTpomeTpi CHOb-01 (MeTposoriuHe cBigoOLT-
BO IIpo AepxaBHY moBipky Ne 9674 Bim 20.06.2017,
pugane HHII «Inctutyt meTposorii», M. XapkiB).
[IpoGorminroroBka mjisi BUMiplOBaHb BMicTy °Sr Ha
oera-cnekTpoMmeTpi COb-01 npoBoauaack HACTYITHUM
yuHOM [15]: MOJIOKO ynapioBaau A0 CYXOro 3aJlUIIKY, i
MoTiM mpoxkapioBaiau npu temmneparypi 600 °C; poc-
JIMHHI TPONYKTU 3HEBOIHIOBAIM y CYIIUIbHIN mradi
npu temnepatypi 120 °C i gani mpoxapioBaiu Npu
temnepatypi 600 °C. ITicag uporo npodu 30Jiu Iepe-
HOCWJIU Y CIielliaJibHy KIOBETY i BUMiproBaJIu Ha OeTa-
crektpometpi COB-01 [16].

BumiploBaHHSI MOTY>XHOCTi A03M 30BHILLIHBOTO OIl-
POMiHEHHSI MPOBOAMJIM Y BiANOBIZHOCTI OO BUMOT
iHCTPYKTUBHO-METOAWYHUX TOKYMeHTIB [17, 18] MeTO-
JIOM TIIIOXiIHOI Y-3OoMKHU. TSI TOCTiIKEeHb BUKOPHC-
ToBYyBaBcs no3umerp-pangiomerp MKC-05 «TEPPA»
Ne1300357. Hianmazon BumiptoBanb I[IE/ 0,1—10000
MK3B * ron’', OCHOBHa BiIIHOCHA ITOXMOKa BMMipIOBaHb
He niepeBuiye £ 20 %, P =0,95 (cBizouTBO po MoBipKy
po6oyoro 3acoby BUMipIoBaabHOI TexHiK1 Ne 3642 ynH-
He 10 20.06.2018 p.).

PE3VYJIBTATU TA OBTOBOPEHHS

Pe3yabraTi MOHITOPUMHIY BMIiCTy iHKOPHIOPOBAHOI'O
¥Cs y mopocaux menikaHiiB cc. Crape Ceno, Bexus,
INepexonnui, Ipo3nuub, bepe3one, 3adonorTts, [padyHb
PoxuTHiBCbKOTO paiioHy y TpaBHi Ta oBTHi 2017 p.
npuBeAeHi B Tabauui 1.

Cepenniit BMicT ’Cs y 1opocinx MeIIKaHIliB o0cTe-
xkeHux HIT y TpaBHi nexxuth y mexxax Bin 3,0 Kbk y c. be-
pe3ose 1o 10,8 kbk y c. Ipadbyns. Ili HIT po3raioBaHi
HeJaJIeKo OAMH Bia ogHOro (8 KM) i BiIHOCSTBHCS 10
ofHi€l cinbebKol pagu. OgHak c. [pabyHb 3 ycix OOKiB

est products were selected. The formalized question-
naires for adults and children were compiled for the
survey. The 167 people from 36 families were inter-
viewed using these questionnaires. Measurements of
the ’Cs content in product samples were carried out
on a SILENA gamma-spectrometer (metrological
certificate of state verification # 4786 dated
07/18/2017 issued by the NSC «Institute of
Metrology», Kharkiv). Marinelly vessel of a 1 liter
capacity was used to assay the radionuclide content in
milk and potato samples. 100 g product portions were
used to assay the radionuclide content in the mush-
room samples. Measurements were made in the
«Denta» geometry. Particular attention was paid to
the *Sr assay in food due to the fact of increasing con-
tribution by the radionuclide to the total dose of inter-
nal radiation over time. Measurements of the *Sr
content in food were carried out on the SEB-01 beta-
spectrometer (metrological certificate of state verifi-
cation # 9674 dated June 20, 2017 issued by the NSC
«Institute of Metrology», Kharkiv). Sample prepara-
tion for the *’Sr content measuring on SEB-01 beta
spectrometer was carried out as follows [15]: milk was
evaporated down to a dry residue, and then calcined
at 600 °C; vegetable products were desalinated in a
drying cabinet at a temperature of 120 °C and then
heated thoroughly at 600 °C. Samples of ash were
onward transferred to a special cuvette and measured
on the SEB-01 beta-spectrometer [16].

The external irradiation dose rate assay was carried
out in accordance with guidelines and procedures
[17, 18] through the method of a pedestrian y-map-
ping/plotting. The MKS-05 «TERRA» dosimeter-
radiometer #1300357 was used in the study. The
range of EDR measurements was 0.1—10000 uSv - h'!
with principal relative error of measurements not
exceeding £ 20%, P = 0.95. There was a verification
certificate of working device of measuring equip-
ment # 3642 valid until June 20, 2018.

RESULTS AND DISCUSSION

Results of monitoring of the incorporated '¥’Cs con-
tents in adult residents of the Stare Selo, Vezhytsya,
Perehodychi, Drozdyn’, Berezove, Zabolottya, and
Hrabun’ villages of Rokytnivsky district in May and
October 2017 are shown in Table 1.

The average content of *’Cs in adult residents of the
settlements studied in May varied from 3.0 kBq in
Berezove village to 10.8 kBq in Hrabun’ village. These
settlements are located not far from each other (8 km)
and belong to the same village council. Though,
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Ta6nauusa 1

Pe3ynbTatn MOHiTOpUHry BMicTy iHKOpnopoBaHoro *’Cs y gopocsioro HaceneHHa obcrexxeHux HIM PiBHeHCbKoOT

obnacriy 2017 p.
Table 1

Monitoring results of incorporated **’Cs in adult population of the Rivne region settlements in 2017

Hacenenwii MNepiog, KinbkicTb Bmict '¥’Cs, kBk / '¥’Cs content in Bq Dosa*, m3s - pik’
NYHKT BMMip|o§aHb 06cTe)|_(eHV|x cepepHii  mepiaHa 90 % KB. MaKCHM. Dose*, mSv - year'
Settlement Assay time Examined mean median 90 % quan. max. cepenHs MaKCUM.
persons mean max.
Cr. Ceno / Stare Selo TpaseHb / May 116 47+34 3,6 9,8 18,7 0,19 1,22
XOBTEHb 7 90+7,.2 6,8 18,8 37,2
Bexwus / Vezhytsya TpaseHb / May 134 74+56 57 14,7 31,5 0,29 1,50
XoBTeHb / October 111 125+9,0 9,8 25,3 50,0
Mepexopuyi / Perehodychi TpaBeHb / May 131 54+37 45 10,2 25,2 0,21 1,04
XoBTeHb / October 111 8,8+6,3 71 16,9 37,3
[po3puHb / Drozdyn' TpaBeHb / May 89 6,1 +5,0 45 12,9 32,3 0,23 1,60
X0BTeHb / October 62 98+91 7,0 214 56,3
bepe3sose / Berezove TpaseHb / May 100 30+23 2,4 6,1 16,1 0,13 0,84
X0BTeHb / October 58 59£55 4,5 12,2 38,7
3abonotta / Zabolottya TpaseHb / May 21 45+3,.2 3,4 10,5 11,5 0,20 0,74
X0BTeHb / October 9 10,5+6,9 1,7 31,7 20,8
IpabyHb / Hrabun' TpaseHb / May 18 10,8 £9,0 79 25,4 35,1 0,32 1,01
x0BTeHb / October 1 - - - -

IMpumitka. *[103a BHYTPILLHBOTO OMPOMIHEHHSI PO3paxoBaHa 3a peaynbTatamut Beix JIBJI-BuMIpIOBaHb, NPOBEAEHNX Y TPaBHi i X0BTHI 2017 p. [12—14].
Note. *Internal radiation dose calculated based on the all WBC measurements held in May and October, 2017 [12—14].

OTOYEHE JIICOBUM MACHUBOM, SIKWI MPAKTUUHO BIIPUTY
HaOJMKEeHUI 10 ceya, MEILIKaHIIi foro, 3a iX cBigUeH-
HSIMU, aKTUBHO KOPUCTYIOTHCSI «JIapaMu JIicy» — JIicO-
BUMM sirogamu Ta rpudbamu. Ceno bepe3oBe posraliio-
BaHe mopaJi Bif Jiicy, e gocuthb Beaukuii HIT, 6araTo
loro MellIKaHIiB MpaLo0Th y palloHHOMY LIeHTpi Po-
KUTHO i CXWUJIBHI, 3a 1X CBIIUEHHSIMU, A0 MiCbKOI'O TUITY
BeJEHHS TOCIoJapcTBa. Y KOBTHi PiBHi ONpOMiHEHHS
migBuIInch y 1,6—2,3 pasa i BapitoBanu Bix 5,9 Kbk y
c. bepeszose no 12,5 xkbk y c¢. Bexuus, mo Hailimo-
BipHillle TOB’sI3aHO 3 OaraTUM «BPOXKAEM» JIiCOBUX TIPO-
IyKTiB, Hacammnepend, rpu6iB. Ciin 3a3HaYUTH, 110 IIPO-
MOPLiAHO 30UIBIIMINCH i MediaHHI 3HaYeHHs, i 90 %
KBaHTWJIb, IO CBiIUYMTh MNPO T€, 11O BiaOYJIOCS MiaBU-
IIEeHHS 1HAMBIAYaJIbHOTO BMICTYy iHKOPIIOPOBAHOTO
7Cs He B okpemux MeinkaHuiB HII, a y mepeBaxHoi
OinpirocTi. IckpaBo BUpakeHWI CE30HHUI XapakTep
¢opMyBaHHS PiBHIB BHYTPIilIHHLOTO OMNPOMiHEHHS
OiATBEPIXYE I XapaKTep CTAaTUCTUYHOTO PO3IMOALLY
iHAMBiAyaJbHUX PiBHIB BHYTPIilIHHOTO OMPOMiIHEHHS Y
nux HIT (puc. 1).

«BecHstHMIA po3MOAia» OLbII BY3bKMIA, HI3K «OCIHHil».
OcTaHHii1 XXe Ma€ 3MIIeHN BIIPaBO MAKCUMYM i OiJTbII
BUTSITHYTUM MpaBUMl <«XBiCT», IO CBiIYUTbH, SIK IPO
30UIbLIEHHS] 3HAaYeHb iHAMBigyanbHOro BMmicty 'Y'Cs y
nepeBaKHOi OiAbIIOCTI 0OCTEXKEHMX MOPOCIMX MELIl-
KaHIIiB, TaK i Ipo 301JIbILIEHHSI MAKCUMAaIbHUX 3HAY€Hb.

b 144

Hrabun’ village is surrounded by a woodland that is
practically close to the village, while its inhabitants,
according to their testimony, actively use the «gifts of
the forest» i.e. forest berries and mushrooms. The vil-
lage of Berezove is located far from a forest being a
rather large settlement. Many of its inhabitants work
in the district center of Rokytne and are prone, accor-
ding to their testimony, to the urban type of house-
keeping. The irradiation levels had increased in Oc-
tober by a factor of 1.6—2.3 and ranged from 5.9 kBq
in Berezove village to 12.5 kBq in Hrabun’ village that
is most likely associated with a rich «harvest» of the
forest products, primarily mushrooms. It should be
noted that both median values and 90% quantile have
increased proportionally, which indicates that there
was an increase of individual content of ’Cs not in
some residents of settlements, but in the vast majority
of them. A pronounced seasonal nature of the forma-
tion of internal radiation levels is confirmed by a pat-
tern of statistical distribution of individual levels of
internal exposure in these settlements (Fig. 1).

A «spring distribution» is narrower than an
«autumn» one. The latter has a maximum shift to
the right and a more elongated right «tail», indi-
cating both an increase of individual content of
¥7Cs in the vast majority of surveyed adult resi-
dents and an increase in the maximum values.
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PucyHoOK 1. CratuctuyHmnin po3nogin Bmicty iHkopnopoBaHoro **’Cs y gopocnux mewkaHuyie c. Crape Ceno y

TpaBHi Ta »0BTHi 2017 p.

Figure 1. Statistical distribution of incorporated **’Cs content in the adult resident of Stare Selo village in

May and October, 2017

MaxkcuManbHe 3apeecTpoBaHe B obcTexeHux HII
3HAYeHHS BMicTy iHKoprmopoBaHoro *'Cs y mopoc-
JIMX HaBecHi ctraHoBUTH 35,1 Kbk (c. [pabyHb), 110
¢opmye piyHY M03Y BHYTPIIIHHLOTO OMPOMiHEHHS
1,01 mM3B - pix'; Bocenu — 56,3 kbk (c. [lepexommui),
1o (GopMye piuyHYy H03y BHYTPILIHBOTO OMPOMiHEHHS
1,6 M3B - pik’'.

Tinbku omHa ocoba 3a pe3yJbTaTaMy TPaBHEBUX JOCITiA-
>KE€Hb MaJia pidyHy 103y BHYTPIillIHBOTO OMIPOMiHEHHS, sIKa
nepesunia 1 M3B - pik! , mo cranoBuTh 0,1 % Bin ycix
00CTEeXKeHUX HaBeCHi, i y 27 0cib 3apeecTpoBaHO TepeBH-
1IeHHs1 Jo30Boro piBHg 0,5 M3B - pik' — 2,2 % Bin ycix
obcrexxeHnx. OOpaxoBaHi 3a pe3yjbraTaMy >KOBTHEBUX
JIBJI-BuMipIoBaHb piuHi 103U BHYTPILIHHOTO OMPOMiHEH-
HSI TIEPEBULLIMIN 1030BUiA piBeHb | M3B * pik' y 1ectu
oci6, 1o ctaHoButb 0,6 % Bin ycix 0OCTEXKEHMX BOCEHH, 1
y 73 oci6 mepeBUILIIN J030BUiA piBeHb 0,5 M3B - pik' —
6,6 % Bin ycix obcTexeHux. Lle 3HaUHO MeHIIe, HiX OY-
JIO 3apeeCcTpoBaHO IIpu IpoBeneHHiI nonepenHix JIBJI-
npocnigkeHb y 2014 poui [11]. TobTo, MOXHa KOHCTATY-
BaTW 3arajibHE 3HVDKEHHSI PiBHIB BHYTPIIIHBOIO OII-
POMiHEHHS Y MOPiBHSIHHI 3 TONEPeAHIMU JOCTiIKEHHSI-
mu, npoBeneHnMu y 2011, 2014 pokax. OgHak, Ha T
LIbOTO 3HUKEHHS BiIOYBAETHCS CYTTEBE CE30HHE ITiNBU-
LeHHs, y 1,6—2,3 pasa Bix TpaBHs 10 KOBT€Hb, PiBHIB
BHYTPIiLIHbOTO OMPOMiHEHHS (puUc. 2).

VY pesynbraTi NpoBeAeHOro aHajli3y BCTAaHOBJIEHO, 11O
piBHi BHYTPILIIHHOTO OMPOMiHEHHS JOPOCIUX BUII, HixK
niteir — y 1,4 paza HaBecHi, i geio Ginbine —y 1,6 pasa
BoceHU. HanzBuuaiitHO BaXJIMBO, 110 CE30HHE TiBU-
LIEHHS [TUTOMOTO BMIiCTy iHKOopmoposaHoro '¥Cs B op-

The maximum registered content of *’Cs incorpo-
rated in adults in the examined settlements in spring
was 35.1 kBq (Hrabun’ village) forming an annual
dose of internal irradiation of 1.01 mSv - year”,
whereas in autumn it was 56.3 kBq (Perehodychi vil-
lage) forming the annual dose of internal irradiation
of 1.6 mSv - year'.

An annual dose of internal radiation exceeding 1
mSv - year' was registered only in one person in
May representing the 0.1% of all the surveyed in
spring. Dose level exceeding 0.5 mSv - year' was
registered in 27 persons amounting 2.2% of all sur-
veyed. The annual doses of internal exposure cal-
culated on the results of WBC measurements in
October exceeded the level of 1 mSv - year! in 6
people amounting 0.6% of all surveyed in the fall
and exceeded the level of 0.5 mSv - year' in 73
people, i.e. in 6.6% of all surveyed. This is consid-
erably less than it was recorded during the previous
WBC studies in 2014 [11]. So, we can state the
general decrease in the levels of internal exposure
compared with previous studies conducted in 2011
and 2014. However, against this background there
is a significant seasonal increase of internal radia-
tion doses by a factor of 1.6—2.3 from May to
October (Figure 2).

It was found that the levels of internal exposure in
adults are higher than that in children, namely by a
factor of 1.4 in spring, and somewhat more, i.e. by a
factor of 1.6 in autumn. It is extremely important that
the seasonal increase in a specific content of incorpo-

145 &



EPIDEMIOLOGY

AND DOSIMETRY

ISSN 2304-8336. INpobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

=

B TpaseHb / May
I xoBTeHb / October

8
<

2011
2014
2017
2011
2014
2017

—_
o
o

Il

|

|

|

|

Bmict>'Cs, Bk-kr* / **’Cs content in Bq-kg™
S
o

Crape Ceno / Stare Selo

Bexwuus / Vezhytsya

Mepexoawui / Perehodichi

0,5 M38 - piK
PucyHoK 2. [lunamika piBHiB BHYT-
s ~ pillHbOrO0 ONPOMiHEHHA MeLKaHUiB
& TI|& | | okpemux HM PiBHeHcbKoi o6nacri

Bnpoaosx 2011-2017 pp.

Figure 2. Time pattern of internal
irradiation levels in residents of
some settlements in Rivne region
within 2011-2017

ratiami fopociux ctaHoBuTh 80 %, a B opraHisaMi aiTeit —
50 %, Mo cBiTUUTH NMPO OiLIbII BUOATIMBUIA IMiAXiA 10
JTUTSYOTO pauiony [19].

Oxpemo ciin BigdHauuTu pesyasratu JIBJI-mMoHiTO-
PUHTY [iTeii BiKoM OAUH pPiK. byJlo 00CTeXXEeHO TpOoE
niteit 2016 poky HapomkeHHs. [Tpy 1OCUTh HEBUCOKHX
BMicTax papniouesito B opraHi3mi (3,7—3,8 kbk), 3Ba-
JKalouu Ha HeBeJIMKY Bary (Big 9 kr no 12 Kr), piuyHi 10-
31 BHYTPIiLLIHBOTO OIIPOMiIHEHHS JIeXaTh Y MeXax Bill
0,84 m3B - pik™!' 10 0,95 M3B - pik’'. [1pu onutyBaHHi Oy-
JIO 3'ICOBAHO, 1110 [iTH 3HAXOISATHCS YACTKOBO Ha TPY/I-
HOMY BUTOIOBYBaHHi, 9aCTKOBO BXXMBAalOTh MOJIOKO
BJIACHOI'O TOCIIOAAPCTBA.

Jlo3n BHYTPIllTHBLOTO OMNPOMiHEHHS, pO3paxoBaHi 3a
pesyabsratamu JIBJI-BuMiproBaHb, TPOBEAECHUX Y TPaBHi
i )KOBTHIi, CYTTEBO Bipi3HSAIOTHCS, OCOOJIMBO 151 JOPOC-
mmx (y 1,8 paza). Lle cBimunTh IIpo HEOOXiAHICTH TPOBO-
autr JIBJI-MOHITOpUHT ABiUi Ha piK — HABECHI i BOCEHH,
IO CIPUITHME aleKBaTHOMY DPe3yJbTaTy OOYMCIICHHS
JI03U BHYTPILLIHBOTO OIPOMiHEHHSI.

3a pe3yjabTaTaMU IIPOBEISHOTO OIMMTYBaHHS BCTAHOB-
JIEHO, 110 HaWOIiIbII BXMBAHUMU TIPOAYKTAMU Y MEIII-
KaH1iB ooctexxeHnx HIT € MoioKo i MOJIOKOPOIYKTH,
KapToIisd Ta iHIi OBOYi, XJIi0 i OOpPOLIHSIHI BUpOOM, a
TaKOX JIiCOBI MPOAYKTH (TpUOM, ITOIN).

Bcranosneno, 1o BMicT ’Cs y mepeBaxkHiil GiUIbIIO-
CTi Mpo0 MOJIOKa, 3i0paHUX B 0COOMCTUX TOCHOAAPCTBAX
oocrexeHnux HIT (puc. 3), y nexinbka paziB (10 4 pasiB)
TMepeBUIIy€E NOMycTUMU piBeHb ([ P), akuit cTaHOBUTH
100 Bk - x' srigHo 3 Tlirieniynum HopmaTuBoM I'H
6.6.1.1-130-2006 [20].

Bwmict Cs y mpobax MoJjioka B obctexxenux HIT 3
2011 p. mo 2017 p. 3MeHIIyeThC (TabA. 2) HA TIi YiT-

rated "’Cs in adult population was for 80 %, and in
children for 50%, which suggests a more particular
and critical approach to the diet of children [19].

Results of a WBC monitoring for the one-year-
old children should be noted separately. There
were examined 3 children born in 2016. At a rela-
tively low concentrations of radioactive cesium in
the body (3.7—3.8 kBq), due to the low weight
(from 9 kg to 12 kg), the annual dose of internal
irradiation was in the range from 0.84 mSv - year™
to 0.95 mSyv - year'. The questioning had revealed
that children were partially breastfed, partly
receiving milk from their parental household.

Doses of internal radiation calculated on the
results of WBC measurements conducted in May
and October differ significantly, especially for the
adults (by a factor of 1.8). This indicates to a need to
carry out the WBC monitoring twice a year, i.e. in
spring and autumn, which will promote an adequate
result of calculation of the of internal radiation dose.

According to the results of survey, it was established
that the milk and dairy products, potatoes and other
vegetables, bread and flour products, both with forest
products (mushrooms, berries) are the most used
foodstuffs by the residents of surveyed settlements.

It has been established that the content of *’Cs in
the vast majority of milk samples collected in the
private farms (Figure 2) had exceeded the permissi-
ble level (PL) by several times (up to 4-fold), which
is 100 Bq - L' in accordance with the Hygienic
Standard of the GN 6.6.1.1-130-2006 [20].

Content of '¥’Cs in milk samples from the surveyed
settlements had decreases since 2011 till 2017 (Table
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Figure 3. “*’Cs content in milk samples received from residents of some settlements in Rokytnivsky district

of Rivne region in 2017

KO BUpPaXeHOI CEe30HHOI 3aJIeXKHOCTi 3a0pyAHEHOCTI
MoJIoKa paniouesieM. 3 TpaBHs 10 KOoBTeHb 2017 po-
Ky 3HaueHHs cepenHboro Bmicty ’Cs y BimiGpaHux
npobax MoOJIoOKa y 0O0CTeXeHUX cejaaxX 3HU3UIOChH Y
1,3—1,7 pasa. MmoBipHO, 11e 06YMOBIEHO 0COG6-
JIUBICTIO CiHOKOCIB i KOHLIeHTpYBaHHSAM 'YCs y ciHi.
Taka cama ce30HHa AMHaAMiKa OTpUMaHa B pe3yabTaTi
aHaJOTiYHUX IOCIiIXeHb, mpoBeaeHuX HamMu y 2011
Tta 2014 poxkax. OmHak, y nonepeaHi poku BoHa Oyia
OisIbLI sSiIcKpaBoO BUpakeHa. PiBHi 3a0pyaHEeHHS MOJIO-
Ka pajiole3ieM 3HU3UIUCS 3 TpaBHS MO XXOBTEHb
2011 poky y 2,7—3,0 pa3a, y Toit ke mpomixok 2014
poky —y 1,5—2 pa3za.

Bwmict *Sr y mpo6ax MoJioKa, 3i0paHuX HaBECHI, HIX-
ye yymiuBocTi Mmetoay (< 1,0 Bk - '), BoceHu — y 1ie-
peBaxKHOiI KiJIbKOCTi Tpo0 3HAXOAUTHLCS HUXKYE PiBHS
YYTJIMBOCTI MeTony, i TUTbKU ¥ 30 % mpob 3apeecTpoBaHO

Ta6nauusa 2

2) against a background of the clear seasonal depend-
ence of milk contamination by radioactive cesium.
From May to October 2017 the average content of
¥7Cs in milk from the surveyed villages decreased by
a factor of 1.3—1.7. Probably this was due to the fea-
tures of hay harvesting and *’Cs concentration in hay.
The same seasonal pattern was registered as a result
of the similar studies that we had conducted in 2011
and 2014. However, it was more pronounced in the
previous years. Levels of milk contamination with
1¥Cs had decreased by a factor of 2.7—3.0 since May
till October 2011, while in the same period of 2014
the decrease was by a factor of 1.5—2.

Content of *Srin milk samples collected in spring was
below the method sensitivity threshold (<1.0 Bq - I'"), at
that in autumn along with content below the method
sensitivity level in majority of samples, just in 30% of

QmHamika cepepHboro Bmicty »*’Cs y npo6ax MosoKa B 06CTeXKEHMX HAceNeHUX MYHKTax HaBeCHi Ta BOCEHU Y

2011-2017 pp.
Table 2

Time pattern of average **’Cs content in milk samples from surveyed settlements in spring and autumn in

2011-2017

Cepepnne 3HaueHHs BmicTy '*’Cs, Bk - n”' / average content of '*’Cs, Bq - L™

HaceneHnuii nyHKT 2011 p./ 2011

2014 p. /2014

2017 p. / 2017

Settlement TpaBeHb BepeceHb TpaBeHb )XOBTEHb TpaBeHb XOBTEHb
May September May October May October
Crape Ceno / Stare Selo 496 = 145 187 £ 63 280 = 81 193 £ 63 205 = 107 121 £75
Bexwuug / Vezhytsya 458 £ 157 155 £ 76 337+ 83 165 = 60 188 + 44 124 72
Mepexopuyi / Perehodychi - - 219+ 101 140 = 30 121 £ 51 90 =65
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He3HaYHUII BMicT. MakcuMalibHE 3apeecTpoBaHe 3Ha-
yeHHs BMicTy *Sr craHoBuTh 2,2 bk - 17!, mo y 9 pasis
HIKYE JOIMYCTUMOTO PiBHS.

JpyruM BaXXKJIMBUM OCHOBHHUM TIPOAYKTOM Xap4uy-
BaHHg MemKkaHLiB [Tomiccsa € kapromisa. Bmict *'Cs 'y
npobax KapTOIUIi He TTepeBUIIY€E TONYCTUMUIA piBEHb,
akuii ctaHoBuTh 60 Bk - xr! 3srimHo 3 [irieHiYyHUM
HopmatuBoM I'H 6.6.1.1-130-2006 [20] (puc. 4). Mak-
cUMaJibHE 3apeecTpoBaHe 3HaueHHs BMicty “'Cs y
npobax kaptorii ctaHoBuThb 40,2 Bk - xr'. I1po0Oy 3i-
OpaHo y rocnojgapcTtsi c¢. Bexuus y tpaBHi. Bmict
Sty BCix IMpo6ax KapTOILTi HUXKYe YyTIIMBOCTI METOMY
(< 1,0 Bk - k).

cases an insignificant content was however recorded.
The maximum registered *’Sr content was 2.2 Bq - I,
being by a factor of 9 lower than a permissible level.

Potato is an another important principal foodstuff
for the inhabitants of Polissya area. The content of
¥Cs in potato samples did not exceed the permissi-
ble level of 60 Bq - kg' in accordance with the
Hygienic Standard of GN 6.6.1.1-130-2006 [20]
(Figure 4). The maximum recorded content of *’Cs
in potato samples was 40.2 Bq - kg'. Sample was
collected at the farm in Vezhytsya village in May.
Content of *Sr in all potato samples was below the
method sensitivity threshold (<1 Bq - kg).
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Figure 4. “’Cs content in potato samples received from residents of some settlements in Rokytnivsky dis-

trict of Rivne region in 2017

Haii6inpminii iHTepec BUKIMKAIO TOCIiIXKEHHS
MPOAYKTiB MPUPOJTHOrO TMOXOJXEHHS — TrpubiB Ta
SITif, OCKUIBKM Ii TPOAYKTU TPAAMIIAHO € OMHIE0 3
OCHOBHUX CKJIaJ0BUX palioHy xxuteniB Ilomiccs i 3a
pe3yiabraTaMM OCTaHHIiX pocmimkensb [10, 11, 21] €
HaMOiAbII, MOMIX iHIIMX TPOAYKTIB, 3a0pyIHEHUMU
pagione3iem.

Bci 3i6paHi HaMu MpoOuM CylLIeHUX IpubiB, OKpiM
onHiei, 3maHoi rocrmogapssmu ¢. Crape Ceno, TiepeBu-
IIYIOTh TONyCTUMUI piBeHb 2,5 Kbk - kr' (puc. 5)
[20]. MakcuManbpHuil 3apeecTpoBanuii BmicT “’Cs y
npobax cyumeHux rpubiB, 3i0paHUX y rocrogapcTBax
c. Crape Ceno, ctraHoBuTb 36,9 KBk - kr”', ¢c. Bexuis
— 23,0 kbk - kr', c. [lepexomunui - 23,0 xbk - kr', mo
B 10—15 pasiB mepeBUllye MOMYyCTUMI HOPMU. 3pO-
3yMij10, 110 BXXMBAHHS TaKUX MPOAYKTiB HABiTh Y HE3-
HayHill KiJIbKOCTi 00OyMOBUTbH (POPMYBAHHS CYTTEBUX
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The study of natural products, i.e. mushrooms
and berries was of an outstanding interest, since
these products have traditionally been among the
principal components of the Polissya inhabitants'
diet and, according to the results of recent studies
[10, 11, 21], are most contaminated with radioac-
tive cesium among other foodstuffs.

Radioactivity of all the collected samples of dried
mushrooms except one delivered by the owners in
Stare Selo village exceeded a permissible level of
2.5kBq - kg (Figure 5) [20]. The maximum content
of ¥Cs was registered in samples, collected at the
farms of villages Stare Selo (36.9 kBq - kg!), Vezhytsya
(23.0 kBq - kg), and Perehodychi (23.0 kBq - kg™)
exceeding the permissible level by a factor of 10—15.
It is clear that the consumption of such products even
in a small amount will result in formation of the sig-
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Figure 5. *'Cs content in dried mushroom samples collected from residents of some settlements in Rokyt-

nivsky district of Rivne region in 2017

103 BHYTPIllIHBOTO oOIpoMiHeHHs. Bwmict *Sr y Bi-
niopaHux mnpobax rpubiB MeHIle piBHS YYTJIMBOCTI
BUMIipIOBaHHSI.

I[IpoOu 3aMOpOXEHUX JIICOBUX ATim — XXypaBJIMHMU,
OXXWHHU Ta OUIBIIICTh MPOO YOPHUIIL, HE MAIOTh ITEPEBU-
menb Hag AP — 0,5 kbk - kr'. Tiabku ogHa mmpoba yop-
Humi Mae BMict ’Cs 0,6 kbk - kr!. Bmict ¥'Cs B ycix
npobax XypaBJIWHH, 3i0paHUX SIK BOCEHM, TaK i Ha-
BecHi, He nepeBulyBaB JIP. MakcuManbHe 3apeecTpo-
BaHe 3HadyeHHs BMicTy ''Cs cranoButhb 0,1 KBK - KI'!,
110 Maitke y 5 pasiB Huxkue [P mist cupux i 3amopoxe-
Hux JicoBux srin. Y 60 % npo0 cylieHUX YOPHUILb BUSB-
JieHo nepeBuieHHs BMicTy ¥'Cs Hag JIP — 2,5 kbxk - k1.
3HadyeHHs BMICTy BapiloeTbcsd y Mexax Bifg 1,3 Kbk - kr!
1o 6,3 kbk - xr'. Bmicr *Sr y Bimi6GpaHux mpo6ax Ji-
COBMX IIPOAYKTiB MEHIIE PiBHSI YYTJIMBOCTI BUMiplO-
BaHHS.

3 MeTO10 OLIHKM paaialiliHO-TirieHiYHUX (aKTOPiB,
IKi GOpMYIOTh CyMapHi J031 OTPOMiHEHHS HACeJICHHS,
1110 MPOXMBAE HAa MOCTPAXKIAINX B pe3yabTaTi aBapii Ha
YAEC Ttepuropisix, OyJu npoBeaeHi NpsiMi BUMiprOBaH-
HSI TIOTY>KHOCTi /034 30BHIillIHLOIO OIPOMiHEHHSI B
nositpi (ITEJl) B HacemeHux ImmyHKTaXx POKMTHIBCEKOTO
paitoHy PiBHeHCBHKOI 001acTi.

Po3paxoBaHi 3HaueHHsI pPiYHUX €(GEKTUBHUX 103
30BHIIITHBOTO OIPOMIHEHHS HaceJICHHS B 00CTEXXYBaHUX
HacejieHux nyHkTax y 2017 poui (262—323 Mk3B * pik™)
3HAXOASIThCS Ha PiBHi cepelHiX 3HaueHb 103 30BHIIIHb-
Oro OMNpPOMIHEHHSI HAcCeJeHHsI oaBapiiHOIro mMepiomny,
OTPUMAHMX 32 PaXyHOK MPUPOMHOTO pamialliiitHoro ¢o-
Hy (300—650 MK3B - pik™).

nificant internal radiation doses. Content of *Sr in
selected samples of mushrooms was under the sensi-
tivity threshold of the measurement method.

The PL of samples of frozen forest berries, i.e. cran-
berries, blackberries, and most of blueberry ones did
not exceed of 0.5 kBq - kg''. Only one blueberry sam-
ple had a content of '’Cs of 0.6 kBq - kg™'. Content of
¥Cs in all samples of cranberries collected both in
autumn and spring was not exceeding the PL. The ma-
ximum registered content of '¥’Cs was 0.1 kBq - kg
being almost 5-fold lower than PL for the raw and
frozen forest berries. In 60% of samples of dried blue-
berries an excessive content (2.5 kBq - kg') of ¥'Cs
over the PL was detected. Values varied from
1.3 kBq - kg' to 6.3 kBq - kg"'. Content of *Sr in the
selected samples of forest products was less than the
threshold sensitivity level of the measurement method.

The direct measurements of dose rate of external
exposure in the air (EDR) in the settlements in
Rokytnivsky district of Rivne region were per-
formed to assess the radiation-hygienic factors
that form the total radiation dose in population
living in areas contaminated as a result of the
Chornobyl Nuclear Power Plant accident.

The calculated values of annual effective doses of
external exposure of population in the surveyed
settlements in 2017 (262—323 uSv - year') were at
the level of average values of external exposure
doses in population before the accident. The latter
doses were received due to a natural radiation
background (300—650 uSv - year™).
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Pesynsratu HatypHux gociaimkeHb ITEJL cBiguath npo
BIICYTHICTb KOPEJISLil 3i LIIbHICTIO paliOaKTUBHUX BU-
magige ¥’Cs, 110 ITO3BOJISIE 3pOOMTH BUCHOBKH IIPO He-
OOXiTHICTh BUKOPUCTAHHS JUISI JI030BUX OLIIHOK PE3YJib-
TaTiB HATYpHUX AociimkeHb TTE/l Ta mpoBeaeHHST HayKO-
BUX JOCJ/DKEHDb 100 HATYpHOTO BU3HAYEHHS aKTyaslb-
HUX, (paKTUUYHUX 3HAYEHb LILIBHOCTI paliOaKTUBHUX BU-
ManiHb i mapaMeTpiB BepTUKAILHOI Mirparlil pagioHyKJIiIiB.

BUCHOBKU

IMposenmenuit y 2017 p. KOMIUIEKCHUI pamialliifHO-
ririeHiyauii MmoHiTopuHr y cemu HIT PokutHiBCchbKOTO
paitony PiBHeHCBKO1 obsacTi — cc. Crape Ceno, Bexu-
g, Ilepexonuui, JIpo3nuHsb, bepe3oe, 3adonorrs, Ipa-
OyHb OKa3aB, 110 piuHi e(eKTUBHI 031 OMPOMiHEHHS
HaceJIeHHS Bill «4OPHOOMJIBCHKOI KOMITIOHEHTH» B 00C-
TeXXyBaHUX HaceJeHMX IMyHKTax PiBHEHCHKOI 00JacTi B
MNOTOYHOMY poOLi (POpMYyIOTbCI 3a paxyHOK 103
BHYTPIiLIHbOTO OIMPOMIHEHHS, SIKi BapilOIOThCS Y MexKax
Bix 0,13 M3B - pix! 10 0,32 M3B - pik’!, 110 HIKYE KPU-
tepito P3T.

B pesynbrati npoBeaeHoro JIBJI-MOHITOpUHIY Ha-
BecHi 2017 p. 3apeecTpoBaHO 3HWXEHHS pIiBHIB
BHYTPILIHBOTO OINPOMiHEHHS B ycix ooctexxeHux HII B
1,2—1,7 pa3a mnopiBHsiHO 3 2014 p. OagHak, ce30HHE
MiIBUILIEHHS BiJ TpaBHS IO XOBTEHb, Vv 1,6—2,3 pasa,
00yMOBJIEHE CHOXMBAHHSIM HACEJIEHHSIM JIiCOBUX IPO-
IYKTiB, HacamIiepen, Tpu6iB, ki 2017 poky Bponuin y
BEJIUKIil KiJIbKOCTi, MPU3BEIO 0 3POCTAHHS 103 10
piBHs 2014 p.

BcranoBneHo, 110 OCHOBHUM (DaKTOpOM, SIKUiL op-
MYE 103y BHYTPIIlIHHOTO OMPOMIHEHHSI € HaIAXOIKEHHS
1¥7Cs B opraHi3M MeIIKaHIIiB 3 TAKUMHA OCHOBHUMH TTPO-
IYKTaMU XapuyyBaHHsI, SIK MOJIOKO Ta JIiICOBI MPOIYKTH,
Hacammepen, rpubu, siki B IlojicbKoMy perioHi Tpa-
JUIIAHO 3aliMalTh CYTTEBY 4YacCTUHY XapyoBOTO
pautiony. Bmict '’Cs y nmepeBakHiii YacTUHi poO MOJIO-
Ka Ta rpu0biB 3HAYHO MEepeBUILYE TonycTUMi piBHi (I P).
MakcnManbHUi 3apeecTpoBadii BMicT ¥7Cs y 3i0paHux
npobax MoJioka ctraHoBuTb 384,7 Bk - ', 10 y 4 pa3u
puiite JIP, cymenux rpu6iB — 36,9 Kbk - k1! — y 15 pa3ziB
puie [P.

IcHyroua pagialiliHO-eKoJoriyHa CUTyallisl B Miclie-
BOCTAX, SKi 3a3HallM PagioaKTUBHOTO 3a0pyaHEHHS
BHacaigok YopHOOMUIbCHKOI KaTtacTpodu, moTpedye
MIPOIOBXKEHHSI MOHITOPUHTY 3a PiBHSIMU padioaKTUBHO-
ro 3a0pyAdHEHHs IPOAYKTIiB XapuyyBaHHS, OCOOJMBO
3i0paHuX B jicax, i 403 OIPOMiHEHHS HAaCEJICHHS.

Po6ota BukoHaHa 3a ¢diHaHcoBoi miaTpuMku Harrio-
HaJIbHOI aKaaeMii MeAMYHUX HayK YKpaiHu, Tep>KaBHUMI
peectpauiiinuii Ne HAP 0116U002477.
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Results of the field studies of EDR reveal no cor-
relation with the intensity of '*’Cs fallout, which
allows us to conclude the necessity to apply the
results of EDR field research and conduct a
research on the actual determination of essential
and virtual values of radioactive fallout intensity
and parameters of vertical migration of radionu-
clides for dose assessments.

CONCLUSIONS

The comprehensive radiation-hygienic monito-
ring carried out in 2017 in the 7 settlements in
Rokytnivsky district of Rivne region, namely in
the villages of Stare Selo, Vezhytsya, Perehodychi,
Drozdyn’, Berezove, Zabolottya, and Hrabun’ had
showed a formation of annual effective doses from
the «Chornobyl component» in population of the
surveyed settlements that year due to the doses of
internal irradiation ranging from 0.13 mSv - year'
to 0.32 mSyv - year just being under the RCT cri-
terion.

Decrease in levels of internal exposure in all the
surveyed settlements by a factor of 1.2—1.7 vs. that
in 2014 was registered as a result of the conducted
WBC monitoring in spring of 2017. However, a
seasonal increase from May to October by a factor
of 1.6—2.3 due to consumption by population of
the forest products and first of all mushrooms
grown that year in large amounts led to an increase
in doses up to the level of 2014.

It has been established that '¥’Cs incorporation
by the inhabitants with such principal foodstuffs as
milk and forest products, to begin with mush-
rooms that traditionally occupy a significant part
of the diet in Polissya area, are the main driver of
internal radiation dose formation. The content of
B7Cs in the vast majority of samples of milk and
mushrooms exceeded the PL significantly. The
maximum content of ’Cs in the collected milk
samples was 384.7 Bq - L' being 4-fold higher than
the PL, and 36.9 kBq - kg in the samples of dried
fungi exceeding the PL by a factor of 15.

The existing radioecological situation in the areas
that were exposed to radioactive contamination as a
result of the Chornobyl catastrophe requires requires
to continue the monitoring of radioactive contamina-
tion levels of foodstuffs, especially collected in forests,
and doses of radiation exposure in population.

The work was implemented with the financial sup-
port of the National Academy of Medical Sciences
of Ukraine, State Registration # SRV 0116U002477.
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