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BILIVB AIAJIbHOCTI PIBHEHCBKOI AEC HA IIPUPOJTHE TA
COHUIAJIBHE CEPEAJOBHUIIE 30HU CIIOCTEPEXEHHA

Merta: ouinka BnamBy AianbHocTi PiBHeHCbKOi atomMHOT enektpocTtaHuii (PAEC) Ha HaBKOMMWHE cepefoBULLE 30HU
cnoctepexeHHs (3C) 3a nokasHWKaMM €KONOFiYHOro Ta pagiauiiiHoro MOHITOPMHIiB B guHamiyi 2011-2017 pp. sk
CKNafoBoi cuCTeMM pafiaLiitHoT 6e3neku.
Marepianu i metogu. [1ns ouiHku HaBKoauwHboOro cepeaosuita 3C Bupo6GHUYoro nignpuemctea «PiBHeHcbka AECy
papaiauiiHoi cutyauii 3C npoBefeHa 3a faHMMmM cucteM MOHiTOpuHriB «PAECY i paay nepixaBHMX ycTaHOB PiBHEHCbKOT
obnacti B anHamiyi 2011-2017 pp.. BuByeHa aymka HaceneHHs 3C wono Bnausy PAEC Ha HaBKONWWHE CEpeaoBULLE.
B16ipKoBY CYKYMHiCTb ONMUTaHUX PO3PaxoBaHO, BUXOAAYM i3 3arafnbHOT YMCENbHOCTI HaceneHHs, ske mewkae B 3C, no-
xn6ka BUbipkn He nepesuwysana 7,0 %. [aHi couionoriyHoro onutyBaHHA HaceneHHs Byno obymncneHo 3a fonomo-
ot CTaTUCTUYHUX NPOrpam.
PesynbraTtu. PapgiauiitHunii Bnane PAEC Ha AOBKiNAA nos'a3aHni 3 BUKMAAMM Ta CKMLAMU PAZi0aKTUBHUX PEYOBUH, YT-
BOPEHUX Yy BUPOOHMYOMY LMKNi. B auHamiLi cymapHuit iHgekc ckuay pagioHyknigis fo p. Ctup, nounHatoum 3 2011
POKY, Ma€ BUPAXeEHY TEHAEHLI [0 3HMKEHHA 3 2,11 % po0 0,18 %. MakcumanbHi KoHLeHTpauii pagioHyknigis (*°Co,
7Cs) B TpbOX TOYKax Bifbopy npob no Teyii piukn Ctup B AnHamiui 2011-2016 pp. cknapalTb 6AU3bKO TUCAYHUX
BifCOTKa, @ ™'l — coTux BiAcOTKa Bif AOMYCTUMOro 3HayeHHs 3a Hopmamu papialiiiHoi 6e3neku Ykpainu. Bukuam
iHepTHMX pafioaKTUBHUX ra3is, AOBrOXMUBYYMX HYKNiAiB B aTMOC(epPHe NOBITPA A0 NiMiTy BUKMAIB CKNAAAIOTh MeHLWe
0,2 %, Bukngw nogy — 0,01 %. CepefHi KOHUEHTPaLii pagioHyknigis B aTMochepHOMY NOBITPi HaceneHux nyHkTis 3C
PAEC He nepeBuLLyOTb TPaHUYHO gonycTuMmx koHueHTpauii (TAK). KoHueHTpauii XiMiyHMX 3a6pYLHI00YMX PEYOBUH
y ckunpax PAEC go p. Ctup B auHamiyi 2012—-2017 pp. He NepeBuLLyBanmu rpaHNYHO JONYCTUMUX KOHUEHTPALii. CymicHi
ckuan komyHanbHux nignpuemcts 3C ta PAEC o6ymoBntotoTh B p. CTUp MiABMILEHNI BMiCT nokasHMKa 6ioxiMiyHoro
CMOXMBAHHA KUCHIO, aMOHil0 CONbOBOTO, 3HAYEHHs AKUX nepesullyBanu Hopmatueu [[IK ans Bogoitm puborocno-
Japcbkoro BuKopucTtaHHs. MNepesueHHs INK wkignmeux peyoBuH B aTMocthepHOMy NOBITPi MoceNeHb 3a AOCHiaKY-
BaHMMMW 3a0pyLHIOYMMU PEYOBMHAMU He CMOCTepiranock. 3a JaHUMKU ONUTYBAHHA HACENEHHS TON0BHUMU (akTopa-
MM, WO BM3HAYAIOTb €KONOTiYHY CUTYaLilo 3a MiCLLeM NPOXWBaHHSA, € paaiauiiiHe 3a0pyaHeHHs TepUTOpii BHAaCNifoK
aBapii Ha YAEC Ta pisnbHictb PAEC, w0 06yMOBNIOE BigYyTTs TPUBOXKHOCTI. BCcTaHOBNEHT KoedilieHTU kKopenauii Mix
MOKa3HMKOM TPUBOXHOCTI Ta OLiHKaMM €KOIOTiYHOT CUTYaLLii HaceneHHsaM.
BucHOBKMW. BMicT pafiioHyKNiAiB y BUKMAAX i CKMAAX, yTBOpPEHUX y BUPOOHMYOMY Umkni PAEC B yMOBax NoBCAKAEHHS,
He nepeBuLYE AonycTUMKUX BennymH HPBY-97. OcHoBHUMMK [xepenamn 3a06pyAHeHHs XiMiYHUMU peyoBUHAMM NoBe-
pxHesux Bogoim B 3C € cymicHi ckupu KonektusHux rocnopapcte i PAEC. binbl BUCOKMIT KoediLieHT Kopenauii mix
MoKa3HMKaMW TPMBOTM i cOMaTM3allii Ta NOKa3HUKOM cchepu AOBKiANA Y CilbCbKOTO HAaceNeHHs MOPiBHAHO 3 MiCbKUM.
Kom6iHOBaHa fis €KONOriyHux, pagiauitHux i NCUxonoriyHmx 4nHHWKiB Ha HacenenHs 3C PAEC obymoBntoe He-
00XifIHiICTb BMBYEHHSA CTaHy 340POB’S OCTAHHLOTO.
KniouoBi cnoBa: HaBKoONUWHE cepefoBulLe, 30Ha cnoctepexxeHHs AEC, eKonoriYHuit MOHITOPUHT, FPOMAACHKA AyMKa.
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IMPACT OF THE RIVNE NPP ACTIVITY ON NATURAL
AND SOCIAL ENVIRONMENT OF THE CONTROL AREA

Objective. To assess an impact of the Rivne Nuclear Power Plant (RNPP) activity on the control area (CA) environ-
ment according to environmental and radiation monitoring data over time of 2011-2017 as a component of the
radiation safety system.
Materials and methods. Review of geographical and natural features of the territory of the «Rivne NPP» manufac-
turing facility was carried out to assess its CA environment. Assessment of environmental and radiation situation of
the CA was carried out according to the data of RNPP monitoring systems and a number of state institutions of Rivne
oblast over time of 2011-2017. Opinion of the CA population about the RNPP environmental impact was studied.
The sampled population of respondents was calculated based on the total population living in CA. The sampling
error no more that 7.0%. Data from sociological survey of population were calculated using the statistical programs.
Results. The radiation impact of RNPP on environment is related to emissions and discharges of radioactive sub-
stances generated in the production cycle. Over time the total index of radionuclide discharge to the Styr River
since 2011 is of a marked downward trend from 2.11 % to 0.18 %. The maximum concentrations of ®Co and *'Cs
radionuclides at the three sampling points along the Styr River over time of 2011-2016 were about one thousandth
of a percent, and of “'I — one hundredth of a permissible value according to the Radiation Safety Standards of
Ukraine (RSSU). Emissions of inert radioactive gases and long-lived nuclides into the atmosphere were less than
0.2 % and iodine emissions were 0.01 % to the emission limit. Average radionuclide concentrations in the natural
air of the RNPP CA settlements did not exceed the admissible concentration limit (ACL). Concentrations of chem-
ical pollutants in discharges of the RNPP to the Styr River over time of 2012-2017 did not exceed the ACL. Integral
wastewaters of municipal enterprises of the CA and RNPP result in an increased index of biochemical oxygen uti-
lization and ammonium salt content in the Styr River, exceeding the ACL in fishery reservoir water. No exceedance
of ACL of repugnant substances in the open air of settlements was observed regarding the pollutants under study.
According to population survey the radiation contamination of territories as a result of the ChNPP accident and
RNPP activities, which cause anxiety, are the key factors determining an environmental situation at the place of
residence. The correlation coefficients between anxiety index and public estimates of environmental situation are
established.
Conclusions. Content of radionuclides in emissions and discharges generated in the RNPP production cycle under
everyday conditions does not exceed the allowed RSSU-97 values. The combined discharges of collective enterpri-
ses and RNPP are the main sources of chemical pollution of surface waters in CA. There is a higher correlation coef-
ficient between the anxiety and somatization rates and environmental sphere parameter in rural population com-
pared to urban one. The combined effect of environmental, radiation and psychological factors on the RNPP CA pop-
ulation makes the health studies necessary in the latter.
Key words: environment, RNPP control area, environmental monitoring, public opinion.
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BCTYII INTRODUCTION

Mo aBapii Ha YAEC ekonoriuHi npooiemu atoMHoi eHep-  Prior to ChNPP accident, the environmental prob-
TeTUKM 3HAXOOWJIMCh Ha JpyromMy IjlaHi mopiBHsSHO 3 ii  lems of nuclear power were in a background com-
nepesaraMu. [IpupomHo, 110 Tmicag aBoX MacmTabHmx  pared to its benefits. Naturally, after two major acci-
aBapiit (HAEC i ®ykycima) exosoriuni npoosemu arom-  dents (ChNPP and Fukushima NPP) the environ-
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HOI EHEepreTUKM MEePEMiCTIIIMCS Ha TIEPILi MiCIIs B peii-
TUHTY TIATaHb PO3BUTKY CBITOBOTO €HEPreTUYHOIO
KoMmIuieKcy. BupillleHHs1 eKoIoriyHuX Ipo0ieM aTOMHOI
€HEePreTUKU SIK B YMOBAX MOBCSKISHHOI JisSTbHOCTI, TaK
i Ha Bumnagok HanazBuyaiiHoi curtyauii (HC) nHa AEC €
JKUTTEBOIO HeoOXigHicTI0. B YKkpaiHi Ta €Bponi BuBYa-
IOTbCSI TIMTaHHSI PO3POOKU HAyKOBO-METOIOJOTTUHUX
OCHOB pamnioekosoriunoro Monitopunry AEC [1, 2],
NpU3HaYeHHSI caHiTapHO-3axucHuX 30H AEC [3], 3axB0-
pIoBaHOCTI HacesleHHs, 1110 Metukae ropsia 3 AEC [4—6].
JocmimKyoTbcs TTMTaHHS, TIOB’SI3aHi 3 SIepHUMHU Ta
panmianiinumu pusukamu AEC [7, 8], cTaBieHHSIM I'po-
manacekocTi 1o gistmbHocTi AEC [9, 10]. Teorpadiune
poamitieHHs1 AEC i npuponHi yMOBY MalOTh BaxkKJIMBe
3HAUYCHHS 1711 (DOpPMYBaHHSI €KOJIOTIYHOI CUTYyallil B
30Hi crioctepexeHHs (3C) mitounx AEC 9K y TTOBCSIK-
JIeHHi, TaK i 32 yMOBM Haa3BuuaitHux cutyauiit (HC).

META

MeToro moCHimXKeHHsS cTaja OLiHKA BIUIMBY dislJib-
HocTi PiBHeHCchK0i AEC Ha HaBKOJIUIIIHE CEpeOBUILIE
3C 3a moka3HMKaMM €KOJIOTIYHOTO Ta palialiiiHOro
MoOHiTOpUHTIB B quHamini 2011-2017 pp. 9K ckiaago-
BOI CUCTEMU pajialliiiHO1 Oe3meKu.

MATEPIAJIN 1 METOJIN

Mg ouinky HaBkoymimHboro cepemopuiiia 3C PAEC
OyJI0 MPOBENEHO aHali3 JAaHUX IOAO0 reorpadiuHux i
MPUPOAHUX OCOOIMBOCTEN ii Tepuropii. IS oLiHKU
CTaHy aTMOC(EepHOro MOBITPs, BiAKpUTUX Bogoim 3C
PAEC, rpyHTY BUKOPHCTOBYBAJIM CUCTEMU MOHITOPUH-
Ty 3a JKepelaMy BIUIMBY Ta iHTpeli€HTHUIA MOHITOPUHT
(oxkpeMux 3a0pyIHIOIUYNX PEYOBUH, PadiOaKTUBHMX
BUIIPOMiHIOBaHb i T. iH.). B miporeci nocinkeHHs BUKO-
pUCTAHO CTAaTUCTUYHI JaHi psioy AepXKaBHUX YCTAaHOB
(1Y) PiBHeHcbKO1 obOnacti: PiBHeHchkuii dimian Y
«JlepxrpyntoxopoHa», 1Y «PiBHEHChKUIT OOnMacHUM
JlabopaTopHUii LIeHTp MiHicTepcTBa OXOPOHU 310POB’sI
VYKpaiHu»; AepKaBHOI €KOJOTriYyHOI iHCHeKIil; Mia-
MPUEMCTB: BHUPOOHMYE TMiIANPUEMCTBO «PiBHeHCBHKaA
AEC», BUpoOHUYE KOMYyHaJIbHE TocTionapcTBo «PiBHe-
o0sBogoKaHad», PiBHEHCbKa TiIporeosoro-meliopa-
TUBHA eKcrieaulliss PiBHEHCHKOro 001aCHOTO yIpaBiliH-
HSl BOAHUX pecypciB. JlaHi €KOJOTiYHMX MOHITOPUHIIB
YCTaHOB Pi3HOTO MiATIOPSAKYBAHHS HE 00 €THAHI B €1 -
Hy 0a3y, 10 YCKJIAIHIOE OLIIHKY BIUIMBY Ha HABKOJIMIITHE
cepenopuiie. OLiHKY SKOCTI TTOBepxHEBUX BOJ p. CTHp,
3Binku 3abupaethest Boaa st PAEC i Kynu ckuiaroThest
TMIPOMMCJTOBI BOAM, MPOBEACHO 3a MTOKa3HUKaMU 3a0py/I-
HIOIOUMX PeYOBUH: 3aBUCI peuoBUHU, pH, po3unHeHui
KUCEHb, CyabdaTu, XJIOPUAU, Kalblliiii, Mardiii, TBep-

mental problems of nuclear energy acquired a top pri-
ority spot in the ranking of issues of the world energy
complex development. Solution to the environmental
problems of nuclear power, either in an ordinary
course of activities or in an event of NPP emergency
is a basic necessity. Issues of the development of sci-
entific and methodological bases of NPP radioeco-
logical monitoring [1, 2], designation of NPP sanitary
protection zones [3], and public morbidity near the
NPPs are studied in Ukraine and Europe [4—6].
Issues related to nuclear and radiation risks of NPPs
[7, 8], public attitudes to NPP activities are investi-
gated too [9, 10]. Geographical location of the NPP
and respective natural conditions there are important
for the formation of environmental situation in the
control area (CA) of operating NPP both in everyday
and in case of emergency situation (ES).

OBJECTIVE

The study was aimed at evaluation of the impact of
Rivne NPP (RNPP) activity on the environment of
CA according to indicators of environmental and
radiation monitoring over time of 2011-2017 as a
component of radiation safety system.

MATERIALS AND METHODS

Data on geographical and natural features of the
RNPP CA territory were reviewed to assay its envi-
ronment. Monitoring systems for the sources of
exposure and ingredient monitoring (specific pollu-
tants, ionizing radiation, etc.) were applied to assess
the state of open air, open waters and soil of the
RNPP CA. Statistical data from the state institutions
(SIs) of the Rivne oblast were used, namely from the
Rivne Branch of the SI «State Soil Protection
Agency», SI «Rivne Regional Laboratory Center of
the Ministry of Health of Ukraine», State Environ-
mental Inspection, manufacturing facilities «Rivne
NPP», public service manufacturing facility «Rivne
Water Services Company», Rivne Hydrogeological
and Reclamation Expedition of the Rivne Regional
Water Resources Administration. Environmental
monitoring data from institutions of different subor-
dination are not integrated into a single database,
which complicates the environmental impact assess-
ment. Surface water quality in the Styr River where
the water is received from the RNPP and where
industrial water is discharged was tested with assay of
pollutants, namely the suspended matters, pH, dis-
solved oxygen, sulfates, chlorides, calcium, magne-
sium, hardness, dry residual, chemical oxygen de-
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JiCTh, CYyXWI 3aJIMIIOK, XiMiYHE CITOXMBAHHSI KUCHIO
(XCK), BCK, amoHiii, aMOHii1 cOIbOBUI1, aHIOHU, CUH-
TEeTUYHI TToBepxHeBi akTnBHI peyoBuHu (CITAP), HiTpn-
T, HiTpaTH, HaGTONMPOAYKTH, docdaTu, 3ai30, Milb,
IUHK. JlaHi BUKWIIB 3a0pyIHIOIOUMX PEYOBUH (ITHLTY,
JTIOKCUIY CipKM, TIOKCUAY a30Ty, OKCHAY BYIJICLIO) B aT-
MocdepHe TTOBITPST CTAL[IOHAPHUMU i TIepECYBHUMH JIKE-
penamu 3a0pynHeHHsT B 3C OLHIOBaIM 3a 0OCATOM i
IIITbHICTIO BUKUIIB Ta 3 PO3PAaXyHKY Ha AYITy HaceJIeHHS.

JIU1st OLiHKM pafiallifHOro CTaHy HaBKOJIMILIHBOTO Ce-
penouma 3C OyJ0 BUKOPHMCTAHO JaHi MOHITOPUHTY
JTabopaTopii 30BHIIIHBOIO palialliifHOTO KOHTPOJIIO 1ie-
Xy pagiawiiiHoi 6e3neku PAEC. KoHTposb npo0 y HaB-
KOJIMIITHBOMY CE€pPeIOBUIIIi BiIOYBAETHCS 32 KOHKPETHU-
MU MapaMeTpaMi: 00’€MHA aKTUBHICTb PagiOHYKIIidiB y
MOBEPXHEBUX BOJOMMAX; CymMapHa piyHa aKTUBHICTb
ckumiB B p. CTup; 00’eMHa aKTUBHICTb PaIiOHYKIIi/IiB B
aTMoc(epHOMY IOBITpi; MUTOMA AKTUBHICTb pamio-
HYKJIiJIiB B aTMOC(epHUX Omaaax; MATOMa aKTUBHICTb
PagioHYKIIiAIiB Yy TTOBEPXHEBOMY IlIapi IPYHTY; MUTOMA
AKTUBHICTb PaliOHYKJIiliB B POCIMHHOCTI; MUTOMa aK-
TMBHICTb PaJiOHYKJIiiB B MOJIOLi Ta CUTbCHKOTOCMO-
nmapcewkiin mpoaykuii. Jani monitopuary PAEC Tta mani
€KOJIOTIYHUX BiJOMUYMX MOHITOPUHTIB HEe 00’ €IHaHi MixX
00010 B €EAMHY CUCTEMY, 11O T103BOJIMUJIO O OiJibII TOBHO
XapaKTepU3yBaT CTaH HaBKOJMIIHLOIO CEPEeIOBUIIA B
3C PAEC.

Hna BuBueHHs aymku HaceneHHs 3C PAEC mono
OLIiHKY eKoJoriyHoi cutyaii i BrmuBy PAEC Ha HaBKo-
JIMILTHE cepenoBUILE OYJI0 po3po0JIeHO aHKETY i MpoBee-
HO ONUTYBaHHSI. J1s1 OLIIHKY MNOKA3HUKIB €KOJIOTIYHOI CH-
Tyallil 3aCTOCOBaHO 5-0ajbHY IIKaly BUMipIOBaHHSI.
CKJ1aIoBUM €JIEMEHTOM COLIIOJIOTIYHOI aHKETH CTaB OMU-
tyBasibHUK General Health Questionnaire GHQ 28 [11],
JIaHi SIKOTO TO3BOJISIIOTh OLIIHATY ITCUXIYHWIA CTaH JOCIi-
JKyBaHMX TPYIT HACEJIEHHS TIPU €ITiIeMioOTiYHUX JOCITi/-
KeHHsX. BiH 3acTocoByBaBcs ISl OLIHKU TICUXOJIOTiYHO-
ro JUCTPECY i BUSIBIIEHHS MaJIMX IICUXIYHUX PO3JIaiB y Ha-
ceJieHHsl B micisiaBapiiiHomy rniepioai. Ilpu omwutyBaHHI
HaceJIeHHs OyB 3aCTOCOBaHMIT Oe3MOBTOPHUI HMOBIp-
HicHUI BinOip. BUOIpKOBY CYKYITHICTb pO3paXOBaHO, BU-
XOJISIYH i3 3arajIbHOI YMCEIbHOCTI HACEICHHSI, SIKE MEIITKA€E
B 3C PAEC, ne noxubka Bubipku He nepesuinye 7,0 %.
OnuTyBaHHS TIPOBEICHO HA BUPOOHUYMX TTiATTPUEMCTBAX
MPUBATHOI Ta JepXaBHOI (DOPM BJIAaCHOCTI y MicTi Baparin
ta 17 cemuuax Bonoaumupeupkoro paitony 3C PAEC.
ITpu onuTyBaHHI mpale3aaTHOrO HaCeAEHHSI OyJIU Bpaxo-
BaHi yci BiKOBi rpynu HaceieHHsI Bin 20 1o 65 pokis. JlaHi
COILIOJTOTIYHOTO OMUTYBAHHSI Ta TECTYBAaHHSI HACEJICHHS
OyJ10 3aKOI0BaHO, BBEACHO Y IIepCOHAIBHIIL KOMIT I0TED i
OOYMCIIEHO 3a JOTIOMOTOIO CTATUCTUYHUX Tporpam [12].

(1) 134

mand (COD), biochemical oxygen demand
(BOD), ammonium, saline ammonium, anions,
synthetic surface active substances (SSAS), nitrites,
nitrates, petroleum products, phosphates, iron,
copper, and zinc. Emissions of pollutants (dust, sul-
fur dioxide, nitrogen dioxide, carbon monoxide)
into the open air from stationary and mobile sources
of pollution in the CA were estimated by volume
and density of emissions and calculated per capita.

Monitoring data from the Laboratory of External
Radiation Control of the RNPP Radiation Safety
Division were used to assess the environmental
radiation status of CA. Environmental samples
were monitored according to the specific parame-
ters, namely the bulk activity of radionuclides in
surface watercourses, total annual activity of dis-
charges into the Styr River, volumetric activity of
radionuclides in free air, specific activity of
radionuclides in atmospheric precipitation, specif-
ic activity of radionuclides in the surface layer of
soil, specific activity of radionuclides in vegetation,
and specific activity of radionuclides in milk and
agricultural products. The RNPP monitoring data
and data of environmental institutional monitoring
are not integrated into a single system, which
otherwise could allow a more complete characteri-
zation of the RNPP CA environment.

A questionnaire was developed and a survey was
conducted to study the opinion of RNPP CA popu-
lation on the assessment of environmental situation
and RNPP environmental impact. A 5-point scale
was used to assess the environmental situation. The
General Health Questionnaire GHQ-28 [11] was
applied as an integral element of the sociological
questionnaire. The GHQ-28 data allow assessing the
mental state of studied population in epidemiologi-
cal studies. It was used to estimate a psychological
distress and identify any minor psychiatric disorders
in the post-accident period. A repeated probability
sampling was applied in the population survey. The
sample population was calculated based on the total
size of population living in RNPP CA, where the
sampling error does not exceed 7.0%. The survey
was conducted at the private and state-owned ma-
nufacturing facilities in Varash City and 17 settle-
ments of Volodymyretsky district of the RNPP CA.
All age groups from 20 to 65 were taken into account
when interviewing the able-bodied population. Data
from the sociological survey and population testing
were coded, entered into a personal computer and
calculated using the statistical software [12].
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PE3VIJIBTATU

PAEC 3HaxoauTbCsd B MiBHIYHO-3axXiAHili YacTUHi
PiBHeHCBKOI 00JacTi y Boonumupelribkomy pailoHi Ha
6epesi piuku Ctup. [pyrrosuit nokpus 3C PAEC noc-
TaTHbO Pi3HOMAHITHUI, TYT: IEPHOBO-MiA30JMUCTi, Aep-
HOBi, aJlOBiajbHi, JYroBi, JYroBO-OOJOTSIHi, TOPd’s-
HUCTO- i TOp(d’ THO-00JIOTSIHI TPYHTU, TOPD SHUKU. Tut
MiCLIeBOCTi, Tigporpadis Ta TUII POCIMHHOIO IOKPHUBY
00YMOBUJIY HACTYITHUU pO3IOAiT KOedilliEHTIB Mepexo-
Iy 1e3i10 3 TpyHTY B pocianHu: Ha 60,0 % Teputopii arpo-
JaHma@TiB POCINHHICTL Ma€ KOe(IlliEHT Mepexomy B
Mexax 1-5 (bk/kr)/(kbk/m?), Ha 20,0 % Teputopii —
5-20 (Bx/xr)/ (xbx/m?), Ha 9,0 % Teputopii — 20—
40 (bx/xr)/(xbkx/M?) i Ha 12,0 % Tepurtopii — 40—
190 (bx/xr)/ (xkbx/m?) [13].

B mexax 3C crnocTepiraloTbesl TaKi HECIIPUSTINBI €K-
30T€HHI IeoJIOTiYHI MPOLECH: KapCTOYTBOPEHHS, SIPYXK-
Ha epo3isl, IUIOLIMHHA epo3isi, 3a00JI04yBaHHS Miclie-
BOCTI (migTorieHHsT). B Mexkax mpoMuCcIIOBOTO MaimaH-
yuky PAEC i M. Bapaiir ocHOBHUM He0Oe3neuyHNUM eK30-
TEHHUM IMPOLECOM € pO3BUTOK KapcTy. CelicMiuHi pu3u-
ku Ha teputopii PAEC BM3HA4alOThCsd CEMCMIUHICTIO
YKPaTHChKOI'O LIUTA.

Krimar paitony posmimenHss PAEC moMipHO-KOHTH-
HEHTAJIBHUI 3 TIO3UTUBHUM OaJIaHCOM BOJIOTH, 3 TIOPiBHSI-
HO BHCOKMMHM TeMIlepaTypaMM i HEBEJIMKOIO BiTHOCHOIO
BOJIOTICTIO MOBITPSI BJIITKY Ta HU3LKUMU TeMIlepaTypamu,
BHCOKOIO BOJIOTICTIO i HASIBHICTIO CHIKHOTO TTOKPHUBY
B3UMKY. B Mexxax rpomucioBoro maiinanunka PAEC i m.
Bapai nepeBaxatoTb BiTpM 3axiZHOro HarpsiMy. B 30Hi
CITOCTEPEKEHHS MaJli IIBUAKOCTI BiTpy (10 3 M/C) € Haii-
TPUBAJIIIMMH, iX TTOBTOPIOBaHICTh cKiiagae 68,0—78,0 %.

PAEC — Haii6inbliuii B 00JIaCTi CMOXKWBAY BOAM 3
npuponHux axepen [14]. Pamiauiiitnuii Bnaus AEC
Ha JOBKULIS MOB’SI3aHUM 3 BUKMIAMU Ta CKUIAMU
panioakKTUBHMUX PEYOBUH, YTBOPEHUX Y BUPOOHUYOMY
uukiai AEC. Brus pinkux ckuniB PAEC Ha noBepx-
HeBi Boau p. CTUp BU3HAYAETHCS 00’€EMOM CKMAHUX
BOJ Ta aKTHMBHICTIO cKuAay, o Ha 96,0—98,0 % dop-
MYETBCSI CHUCTEMOIO IIPOMMCIOBO-3JIMBHOI Ka-
Hanizauii (I13K). Pe3yibTati KOHTPOIIO Ta 3HAYEHHS
pornyctumoro BogHoro ckuay (ABC-11) 132-2011-
AC-LUPB, moromxeHoro 3 MiHiCTEpCTBOM OXOpPOHU
3gopoB’s (MO3) Vkpainu, akuii gie 3 01.04.2012 po-
Ky, HaBedeHi B TabJ. 1. B nuHaMilli 3a pokaMu cyMap-
HUM iHAeKC ckuay, moynHarouu 3 2011 poky, Mmae Bu-
paxkeHy TeHAeHLito 10 3HMXeHHs 3 2,11 % 1o 0,18 %,
110 MOXe OyTu 00yMOBJIeHO peanizalieio Kommiaekc-
HOl (3BedeHOI) MmporpaMu MiABUINEHHS Oe3MeKU
eHepro6yiokiB AEC VYkpaiHu, sgka moyaja miITu 3
2011 p.

RESULTS

The NPP is located on the bank of Styr River in
Volodymyretsky district, northwestern part of
Rivne oblast. The soil cover of the RNPP CA is
quite diverse, as there are sod-podzolic, sod, allu-
vial, meadow, meadow-marsh, peat and peat-bog
soils, and peatlands. The terrain type, hydrogra-
phy, and vegetation type determined the following
distribution of cesium transition coefficients from
soil to plants: on 60.0 % of cultivated land area a
transition coefficient for vegetation is within 1-5
(Bg/kg)/(kBg/m?), on 20.0 % of territory it is
5—-20 (Bg/kg)/(kBg/m?), on 9.0 % of territory it is
20—40 (Bg/kg)/(kBg/m?), and on 12.0% of terri-
tory it is 40—190 (Bg/kg)/(kBg/m?) [13].

Such unfavorable exogenous geological process-
es as karstification, gully erosion, sheet erosion
(rainsheet), waterlogging of the terrain (flooding)
are present in the RNPP CA. The development of
karst is a major hazardous exogenous process with-
in the industrial site of RNPP and Varash City.
Seismic risks on the NPP territory are determined
by the seismic rating of Ukrainian shield.

The climate of RNPP location is moderate con-
tinental with a positive moisture balance, relative-
ly high temperatures and low relative humidity in
summer and low temperatures, high humidity and
snow cover in winter. Within industrial site of
RNPP and Varash City the winds are westerly.
The low wind speeds (up to 3 m/s) are the longest
in observation area with a recurrence rate of
68.0—78.0 %.

RNPP is the largest water consumer from natu-
ral sources in the oblast [14]. The radiation impact
of NPP on environment is related to the emissions
and discharges of radioactive substances generated
in the NPP production cycle. Effect of RNPP lig-
uid discharges on the surface waters of Stir River
depends on the volume of wastewater and dis-
charge activity, formed by the industrial drainage
system (IDR) for 96.0—98.0 %. Results of the con-
trol and value of the allowable water discharge
(AWD-11) 132-2011-DS-TsRB brought into
accord with the Ministry of Health (MOH) of
Ukraine and being in force since 01.04.2012 are
given in Table 1. There is a pronounced tendency
to decrease of the total discharge index from 2.11%
t0 0.18% since 2011, which may be conditioned by
implementation of the Integrated (consolidated)
Program of Safety Improving of the Ukrainian
NPP power units, launched in 2011.
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Kontponb Boau p. Ctup Ha PAEC 3niiicHI0€ThCS Control of the water from Styr River is carried out at
BimnosigHo mo «Pernmamenty pamianifiHoro KonTtpo- the RNPP in accordance with the «Regulations of
mo PiBHencwkoi AEC» 132-1-P-LIPB Ta mpoBo-  Radiation Control at the Rivne NPP» 132-1-R-TsRB

Ta6nuua 1
CymapHa piuHa aKTMBHiCTb CKUAiB papioHyknigis B p. Ctup, (MBK)
Table 1
Total annual activity of radionuclide discharges to the Styr River (MBq)
Hyknig / Nuclide ABC-11/AWD-11 2010 2011 2012 2013 2014 2015
S1Cr 5,30E+07 < 1,48E+03 < 3,10E+02 < 2,70E+02 < 2,00E+02 < 2,10E+02 < 2,80E+01
%Mn 4,90E+05 < 1,01E+02 < 1,80E+01 < 1,50E+01 < 1,00E+01 < 1,80E+01 < 3,20E+00
%Co 4,50E+05 < 1,01E+02 < 1,90E+01 < 1,70E+01 < 1,30E+01 < 1,80E+01 < 3,20E+00
SFe 2,90E+05 < 1,71E+02 < 3,70E+01 < 2,80E+01 < 2,00E+01 < 3,30E+01 < 4,80E+00
80Co 5,20E+04 1,01E+02 1,90E+01 < 1,40E+01 < 1,00E+01 < 1,50E+01 < 2,80E+00
8Zn 2,70E+05 < 1,90E+02 < 3,60E+01 < 2,60E+01 < 2,00E+01 < 3,30E+01 < 4,80E+00
%Nb 2,60E+06 < 1,90E+02 < 2,60E+01 < 2,00E+01 < 3,30E+01 < 2,40E+01 < 2,90E+00
%zr 2,00E+05 < 1,07E+02 < 3,60E+01 < 3,00E+01 < 2,50E+01 < 3,30E+01 < 4,60E+00
106Ry 8,40E+05 < 1,03E+03 < 1,90E+02 < 1,60E+02 < 1,40E+02 < 1,70E+02 < 2,30E+01
11ompg 2,90E+06 < 1,27E+02 2,50E+01 < 2,10E+01 < 1,90E+01 < 2,50E+01 < 3,10E+00
131 1,20E+06 < 2,08E+02 < 9,30E+01 < 7,90E+01 < 5,40E+01 < 5,40E+01 < 6,60E+00
134Cs 5,70E+04 1,38E+02 3,94E+01 5,55E+01 < 1,80E+01 < 2,50E+01 4,99E+00
137Cs 8,30E+04 3,45E+02 3,31E+02 3,71E+02 1,66E+02 1,43E+02 2,59E+01
144Ce 3,10E+05 < 1,76E+03 < 2,00E+02 < 2,00E+02 < 1,90E+02 < 1,40E+02 < 2,10E+01
05y 1,30E+05 1,81E+02 1,24E+02 4,53E+01 4,28E+01 3,85E+01 1,52E+01
°H 2,40E+09 2,66E+06 3,07E+06 5,67E+06 5,25E+06 6,47E+06 2,54E+06
Total discharge index, % 2,11 0,98 0,98 0,62 0,66 0,18

Total discharge index, %

Ta6auusa 2
KoHueHTpauisa papioHykniaie y sogi p. Crup (bk/m3)

Table 2
Radionuclide concentration in the Styr River (Bq/m?)

Makc. koHUeHTpaujs pagioHyknigie  [lonyctuma koHu-ia (HPBY-97) % mo monyctumoro 3HayeHHs HPBY
Max. radionuclide concentration  Acceptable concn. (RSSU-97) % of acceptable value (RSSU-97)

Co-60 1-131  Cs-137 Co-60 1-131 Cs-137 Co-60 1-131  Cs-137

Pik Touka KoHTpOIO
Year Control point

2011 c. Maonmdi / Maiunychi vig. 5,00E+00 4,00E+00  7,80E+00 8,00E+04 2,00E+04 1,00E+05 6,25E-03  2,00E-02  7,80E-03

Hxye ckupy M3K : : ]
downstream DS discharge 590E+00 4,10E+00 9,50E+00  8,00E+04 2,00E+04 1,00E+05 7,38E-03  2,05E-02  9,50E-03

¢. Conauia / Sopachiv vig. 8,10E+00 7,90E+00  8,90E+00  8,00E+04 2,00E+04 1,00E+05 1,01E-02  3,95E-02  8,90E-03
2012  c. MaioHwii / Maiunychivig. ~ 3,30E+00 5,90E+00 3,70E+00  8,00E+04 2,00E+04 1,00E+05 4,13E-03  2,95E-02  3,70E-03
Huxye ckuay M3K : ; i
downstream DS discharge 510E+00 6,00E+00 6,00E+00  8,00E+04 2,00E+04 1,00E+05 6,38E-03  3,00E-02  6,00E-03
¢. Conauia / Sopachiv vig. 500E+00 6,10E+00 8,60E+00 8,00E+04 2,00E+04 1,00E+05 6,25E-03  3,05E-02  8,60E-03
2013 c. MaioHuui / Maiunychi vig.  6,40E+00  7,00E+00  9,00E+00  8,00E+04 2,00E+04 1,00E+05 8,00E-03  3,50E-02  9,00E-03
Hinue ckugy M3K 500E+00 9,50E+00  9,00E+00 8,00E+04 2,00E+04 1,00E+05 6,25E-03  4,75E-02  9,00E-03
downstream IDS discharge
¢. Conauia / Sopachiv vig. 8,00E+00 8,10E+00 8,40E+00 8,00E+04 2,00E+04 1,00E+05 1,00E-02  4,05E-02  8,40E-03
2014 ¢. MaioHuui / Maiunychi vig. 75E+00  8,1E+00  8,2E+00  8,00E+04 2,00E+04 1,00E+05 9,38E-03  4,05E-02  8,20E-03
Hixye ckuay M3K : : g
downstream IDS discharge 6,4E+00 95E+00  8,6E+00  8,00E+04 2,00E+04 1,00E+05 8,00E-03  4,75E-02  8,60E-03
¢. Conavig / Sopachiv vg. 4,8E+00 9,1E+00  8,2E+00  8,00E+04 2,00E+04 1,00E+05 6,00E-03  4,55E-02  8,20E-03
2015  c. MaioHuui / Maiunychivig. ~ 2,00E+00  5,3E+00  3,1E+00  8,00E+04 2,00E+04 1,00E+05 2,50E-03  2,65E-02  3,10E-03
Hixye ckuay M3K : : i
downsiream IDS discharge 2,8E+00 6,3E+00  4,2E+00  8,00E+04 2,00E+04 1,00E+05 3,50E-03  3,15E-02  4,20E-03
¢. Conavig / Sopachiv vg. 28E+00  7,8E+00  4,3E+00  8,00E+04 2,00E+04 1,00E+05 3,50E-03  3,90E-02  4,30E-03
2016 c. MaioHmsi / Maiunychi vig. 25E+00 4,83E+00  3,9E+00  8,00E+04 2,00E+04 1,00E+05 3,13E-03  2,42E-02  3,90E-03
Huxye ckupy M3K ] ] :
downstream IDS discharge 27E+00  4,2E+00  3,8E+00  8,00E+04 2,00E+04 1,00E+05 3,38E-03  2,10E-02  3,80E-03
¢. Conavig / Sopachiv vg. 1,75E+00 3,2E+00  2,7E+00  8,00E+04 2,00E+04 1,00E+05 2,19E-03  1,60E-02  2,70E-03
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JUTBCS B TPHOX TOUKax: ¢c. MatoHuyi - 10 KM BBepx
no tedii p. Ctup; Huxxue ckuay 13K - 1000 meTpiB;
c¢. ComauiB - 10 kM BHU3 1o Tedii p. Ctup. Makcu-
MaJjibHi KOHLeHTpauii pamionykiuigis (*Co, ',
1¥7Cs) B TouKax Bimbopy 1po6 1o tedii p. CTup B au-
Hamiwi 20112016 pp. HaBeneHi B TaGmuii 2.
MakcumanbHi KoHLeHTpaii pagionykiiais *“Co i
1¥7Cs ck1aaoTh OJIM3bKO TUCAYHUX BincoTka, a *'1 —
COTHX BiJCOTKa OO AOITyCTUMOTro 3HaueHHs1 Hopwm
paniauiitHoi 6e3neku Ykpainu (HPBY-97).
BusnayeHHST BMICTY pagioOHYKITiiB B aTMOC(EpHO-
My noBiTpi HaceneHux nyHKTiB 3C PAEC 3nificHio-
€ThC 3rigHoO 3 «PernameHTOM pagialiiiHOro KOHTPO-
mo PiBHeHcbkoi AEC» 132-1-P-LIPB. Benuuuna
pamioaKTUBHUX BUKHIIB B aTMOC(hEpy KOHTPOTIOETh-
cs B IpyIax panioHyKJIiiB: iHEPTHI pamioaKTUBHI ra-
3u (IPT'), noroxxusydi nHykmigu (JI2KH) i fion. HaHi
BUMipIOBaHb OCTAHHIX HaBeJECHi B Ta0I. 3—5.

Ta6auuya 3

and is executed at three points: in Maiunychi village 10
km upstream the Styr River, 1000 meters downstream the
IDS discharge, in Sopachiv village 10 km downstream
the Styr River. The maximum radionuclide (*Co, "I,
1¥7Cs) concentrations at sampling points along the Styr
River in the 2011—2016 runtime are shown in Table 2.

The maximum concentrations of “Co and '"Cs
radionuclides are about one thousandth of a percent,
and "'l - one hundredth of a percent of the permissible
value in the RSSU-97.

The content of radionuclides in an open air of the
RNPP CA settlements is determined in accordance
with the «Regulations of Radiation Control at the
Rivne NPP» 132-1-R-TsRB. Magnitude of radioactive
emissions to the atmosphere is controlled for the groups
of radionuclides, namely inert radioactive gases (IRG),
long-lived nuclides (LLR), and iodine. Measurement
data of the latter are given in tables 3—35.

Bukunpu IPT, IXH, nopy eHepro6nokamu PAEC (F'Bk)

Table 3
IRG, LLR, and iodine emissions from the RNPP power units (GBq)

Pik IPT JIB®" Inpekc JIB®, %  OXKH JIBAH [upekc JIBAH, %  Hop JIB™A  |ypekc JIB7OA, %
Year IRG ELR¢  EL'¢ index, % LLR EL''*® EL"“Rindex, % lodine EL'ODINE  E] '0DINEjndex, %
2010 474E+04  3,03E+07 0,16 1,09e-01  1,06E+02 0,10 1,61E-01 1,53E+03 1,05E-02
2011 453E+04  3,03E+07 0,15 1,46E-01  1,06E+02 0,14 1,80E-01 1,53E+03 1,18E-02
2012 4,36E+04  2,45E+07 0,18 2,26E-01  1,35E+02 0,17 3,47E-01 2,01E+03 1,72E-02
2013 475E+04  2,45E+07 0,19 1,96E-01  1,35E+02 0,15 8,51E-02 2,01E+03 4,12E-03
2014 497E+04  2,45E+07 0,20 1,70E-01  1,35E+02 0,13 2,62E-01 2,01E+03 1,30E-02
2015 1,63E+04  1,01E+07 0,16 9,45E-02  5,59E+01 0,17 2,02E-01 8,31E+02 2,42E-02
2016 1,21E+04  2,45E+07 0,05 0,88E-01  1,35E+02 0,07 0,51E-02 2,01E+03 2,54E-04
2017 1,41E+04  2,45E+07 0,06 0,63E-01  1,35E+02 0,05 0,10E-02 2,01E+03 4,98E-05

Mpumitka. JIB — nimiT BUKnay.

Note. EL — emission limit.

Ta6nuus 4

lasoaepo3onbHUit BUKUA HYKNiAiB eHepro6nokamu PAEC (2011, 2015 pp.) (Tbk)
Table 4

Gas-aerosol emissions from RNPP power units in 2011 and 2015 (GBq)

Hyknig 2011 2015

Nuclide AKTUBHICTb Jlimit BUKnAy Iupekc JIB, % AKTUBHICTb JlimiT BUKMAY Iupekc JIB, %
Activity Emission limit EL index, % Activity Emission limit EL index, %

S1Cr 3,03E-03 1,86E+05 1,63E-06 8,35E-03 1,05E+05 7,97E-06
%Mn 7,96E-04 9,12E+02 8,72E-05 2,81E-03 5,07E+02 5,55E-04
%Co 6,71E-04 2,85E+03 2,36E-05 2,26E-03 1,59E+03 1,42E-04
Fe 5,04E-04 2,96E+03 1,70E-05 5,96E-04 1,67E+03 3,56E-05
80Co 6,31E-03 4,75E+01 1,33E-02 1,58E-02 2,87E+01 5,51E-02
%Nb 1,90E-03 7,30E+03 2,60E-05 6,02E-03 4,22E+03 1,42E-04
957r 8,79E-04 3,65E+03 2,41E-05 1,42E-03 2,20E+03 6,48E-05
110mpg 1,41E-02 1,50E+02 9,41E-03 8,13E-03 8,28E+01 9,82E-03
134Cs 3,55E-03 1,20E+02 2,95E-03 1,47E-03 6,76E+01 2,18E-03
137Cs 1,38E-02 1,06E+02 1,30E-02 6,40E-03 5,92E+01 1,08E-02
90Gy 1,01E-03 1,46E+02 6,92E-04 2,49E-04 7,25E+01 3,43E-04
H 5,90E+02 3,07E+05 1,93E-01 5,85E+02 1,57E+05 3,72E-01

137 =&
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Ta6nuusa 5
CepeaHsa KoHUeHTpauia paaioHykniaie B atmocepHomy noeiTpi Hacenenmx nyHkriB 3C PAEC, 2015 p. (Bk/m?)
Table 5
Average radionuclide concentration in an open air of RNPP CA settlements in 2015 (Bq/m?)
Hacenenuii nyHkT / Settlement %Co %Co 110mAg | 134Cs 137Cs
binbcbka Bons / Bilska Volia < 1,2E-06 < 8,8E-07 < 1,5E-06 < 4,4E-06 < 1,4E-06 1,5E-05
Benukuii Xenyncek / Velykyj Zholudsk < 1,1E-06 < 8,7E-07 < 1,6E-06 < 4,6E-06 < 1,2E-06 6,8E-06
Benuka Beamexka / Velyka Vedmezhka < 9,4E-07 < 7,2E-07 < 1,4E-06 < 3,8E-06 < 9,0E-07 8,5E-06
3abonotTa / Zabolottia < 1,3E-06 < 9,0E-07 < 1,4E-06 < 3,3E-06 < 1,3E-06 5,0E-06
M. Bapauu / Varash City < 8,8E-07 < 6,0E-07 < 8,6E-07 < 2,1E-06 < 9,4E-07 7,3E-06
KoctioxHiBka / Kostukhnivka < 1,6E-06 < 1,0E-06 < 1,8E-06 < 4,8E-06 < 1,6E-06 2,5E-05
Jitobaxy / Lubakhi < 9,6E-07 < 7,0E-07 < 1,4E-06 < 3,9E-06 < 9,6E-07 7,07E-06
MaHeBwuyi / Manevychi < 1,3E-06 < 1,0E-06 < 1,7E-06 < 5,2E-06 < 1,3E-06 1,1E-05
Monuui / Polytsi < 1,1E-06 < 7,6E-07 < 1,5E-06 < 4,5E-06 < 1,0E-06 6,1E-06
Cyxosong / Sukhovolia < 6,7E-07 < 5,3E-07 < 9,5E-07 < 3,0E-06 < 7,2E-07 4,9E-06
Conavis / Sopachiv < 1,6E-06 < 1,1E-06 < 1,7E-06 < 4,4E-06 < 1,6E-06 1,9E-05
Crapwit Yaptopuiicbk / Staryj Chartoryjsk < 1,3E-06 < 1,1E-06 < 1,9E-06 < 5,4E-06 < 1,3E-06 5,8E-06
Aeponopr / Airport <37E-07 <27E-07 <4907 < 14E-06  <4,0E-07 7,2E-06
[JlonycTvMa KOHLLEHTpaLs B MOBITPI 15 HaceneHHs, bk/m® 10 1 2 4 1 0,8

Acceptable air concentration for population, Bg/m®

Buxwunu IPT, JI2KH B armocdepHe MoBiTps 10 JTiMiTy
BUKHUIIB cKiIagaioTh MeHIe 0,2 %, 3a ocTaHHI 2 poKU
(2016—2017) croctepira€Tbcsl 3MEHIIEHHSI BUKUAIB Y
3 pa3u. Bukunm itomy B atMmocdepHe TTOBITPS A0 JIIMITy
Bukuay y 2010—2015 pokax cknagaayd COTY 4YacTKy
Bincotka, a y 2016—2017 pokax OyiIM Ha MOPSIIKHA
MeH1i. [HaeKcu JiMiTy BUKUIIB HYKIiliB CKJIanaloTh
3aJIeXKHO BiJl HYKJIiJa: BiJl COTOI YaCTKM BiAcOTKa ISt
‘H mo 7,97E-06 mnst *'Cr. CepeaHi KOHLIeHTpalii
PamioOHYKJIiIIB B aTMOC(EpHOMY IIOBITpi HaceJeHUX
MNYyHKTIB 30HU crniocTepexxeHHss PAEC He nmepeBuliy-
FOTh TpaHMYHO JonyctTnMux KoHueHTpaiin (IJ1K).

[inbHicTh 3a0pyaAHEHHS MOBEPXHEBOTO IIapy TPYH-
Ty LIe3iEM Ha IocTax palialliiHOro KOHTPOJIO Ha
pi3Hiit BiactaHi Bin PAEC ckianae: caHiTapHO-3axyMcHa
30Ha (2,5 km) — 2250 bk/M?%, 2,5—10 km — 5340 Bk/M?,
10—20 kM — 6340 bx/m?, Ginbiie 20 km — 5090 bk/m?
(«"ynboBUit pon» 444—5070 bx/Mm?).

CymapHa edeKkTrBHA piuHa J03a HA KPUTUUYHY TpyIy
HaceJIeHHS Bim BUKMiB Ta ckuaiB PiBHeHchk0i AEC B
JUHaMILi gecsaTr pokiB ckianana Big 0,59 mo 0,25 Mmx3B
(puc. 1).

TakuMm 4ymMHOM, padialliiHWI BIUIMB Ha JOBKIJJIS,
MOB’SI3aHUI 3 BUKUIAMM Ta CKUIAaMM PagioaKTHB-
HUX PEYOBUH, YTBOPEHUX y BUPOOHUYOMY IIMKIIi
PAEC B ymMOBax MOBCSIKIEHHS, HUXKUMIA 32 BCTAHOB-
JICHi JIiIMiTUM BUKU/iB Ta JOMYCTMMi KOHLIEHTpalii 3a
HPBY-97.

3a HopManbHUX yMOB ekcrutyaTallii PAEC 3xilicHioe
XiMiYHUH i (i3MYHUI BIJIUB Ha aTMocdepy, Boay Ta
IpyHTU. XiMiYHUMI1 BIUIMB Ha aTMocdepy € pe3yabTa-
TOM BUITIAPOBYBAaHHSI XiMiYHUX pEUOBUH, BUKU/IIB ra3inB
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The IRG the LLR air emissions amounted to less
than 0.2% to the emission limits in the last 2 years
(2016—2017) featuring a 3-fold reduction. Atmo-
spheric iodine emissions accounted to one hun-
dredth of a percent to the emission limit in 2010—
2015, and in 2016—2017 they were an order of mag-
nitude lower. Nuclide emission limits are established
depending on a nuclide, namely from one hun-
dredth of a percent for *H to 7,97E-06 for *'Cr. The
average radionuclide concentrations in an open air
of the RNPP CA settlements do not exceed the
admissible concentration limit (ACL).

Cesium contamination density of soil surface layer at
the posts of radiation control at different distances from
the RNPP is 2250 Bq/m? in the NPP buffer area
(2.5 km), 5340 Bq/m? in 2.5—10 km distance,
6340 Bg/m?*in 10—20 km distance, and 5090 Bqg/m?in
>20 km. «Zero background» is at that 444—5070 Bq/m>.

The total effective annual dose to the critical pop-
ulation group from Rivne NPP emissions and dis-
charges was 0.59—0.25 uSv at a runtime of ten years
(Fig. 1).

Consequently, the radiation impact on environ-
ment associated with the emissions and discharges of
radioactive substances appeared in the RNPP pro-
duction cycle under everyday conditions is lower
than the established emission limits and admissible
concentration limits according to the of RSSU-97.

Under normal operating conditions the RNPP is a
source of chemical and physical impact on the open
air, water and soils. Chemical impact on the open air is
a result of evaporation of chemicals, emission of gases
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PucyHok 1. CymapHa epeKTUBHA 032 HA KPUTUYHY Fpyny HaceneHHA Big BUKUAIB Ta ckupie PiBHeHcbkoi AEC

Figure 1. Total effective dose from the Rivne NPP emissions and discharges to the critical population group

Bil MAapHUKOBUX KOTJiB, BUKUMIIB XiMiUYHUX pPEUYOBUH
MpU poOOTi CUCTeM BEHTWJISILLi/3pOIIEHHS, BUKUIIB BiJ
JIU3eJbHUX reHepaTopiB. OcTaHHI B Mpoueci poOOTH BU-
KWJA0Th JIOKCUJ a30Ty, JIOKCUJ CipKU Ta TBEpAi yac-
TUHKU. XiMiYHUI BIJIMB Ha ITiJI3¢MHi Ta TOBEPXHEBi BO-
I € pe3yJbTaTOM CKUAIB OUMIICHUX CTIYHUX BOJ, BU-
naakoBux BuaKBiB. BB AEC Ha HaBKOJMIIHE MpU-
pPOIHE CepeloBUIIe TAKOX OB’ I3aHUI 3 BUKIAAMHU TEII-
Jla, 30KpeMa, 3i CKuaaMu Teruioi Boau a0 p. Ctup.

3a manumu PAEC, koH1IeHTpallii 3a0pyTHIOI0UMX pe-
yoBuH y ckugax PAEC B nunamiui 2012—2017 pp. He ne-
pesuiyBanu [JIK (ta6:. 6).

KonHueHTtpanuii 3a0pyIHIOIOYNX XiMiYHUX PEUYOBUH B
p. Ctup Hukve ckuaiB PAEC Takox He mepeBUIYIOTh
I'’IK (tabi. 7). B 30Hi ciocTepexkeHHS 0€3MT0CepeIHBO B
p. Ctup 3mificHIOIOTh CKUIM CTiYHUX BoJ, KpiMm PAEC,
MichbKe KomyHabHe mignpuemctBo (MKIT) m. Bapaii ta
komyHasibHe minnmpuemctBo (KIT) «<AKBA» cmT Bouto-
auMupelb (Tad. 8).

IMopiBHstiHO 3 2012 pokom, y 2016 criocrepiraerbest
3MEHIIIeHHST 00’eMy cKMaaHHS A0 piuku CTup 3BOPOT-
Hux Bog MKII m. Bapamn Ha 673 MutH M3, ajie 301TbIIMB-
ca 00’eM ckumanHg KIT «<AKBA» cMmTt. Bomogumupenn
Ha 34,6 MaH M. BinmoBigHO 3MEHINYEThCSI OOCAT 3a-

Ta6nuusa 6

from greenhouse boilers, emissions of chemicals dur-
ing the operation of ventilation/irrigation systems,
emissions from diesel generators. The latter emit nit-
rogen dioxide, sulfur dioxide and particulate matter
in operation. Chemical effects on groundwater and
surface water are the result of discharges of treated se-
wage and accidental spills. Environmental impact of
NPP is also linked to the heat emissions, in particu-
lar the discharge of warm water into the Styr River.
According to the RNPP data the concentrations
of pollutants in RNPP discharges at a runtime of
2012—2017 did not exceed the ACL (Table 6).
Concentrations of pollutants in the Styr River
downstream from NPP discharges also do not
exceed the ACL (Table 7). Alongside RNPP the
city municipal enterprise (CME) of Varash City
and the municipal enterprise (ME) «<AKVA» of the
town settlement of Volodymyrets also discharge the
sewage directly to the Styr River in CA (Table 8).
Volume of wastewater discharge from the CME of
Varash City to the Styr River decreases by 673 mil-
lion m3 in 2016 down from 2012, whereas in contrast
the volume of discharge from ME «AKVA» at the
town settlement of Volodymyrets increased by

KoHueHTpauii 3a6pyaHiolounx peyoBuH y ckupax PAEC B auHamiui wectu pokis (mr/am?)

Table 6

Concentrations of pollutants in RNPP discharges over a six-year period (mg/dm?)

[lonycTumi KOHUEHTpaLil

Mokasuuku / Parameters 2012 2013 2014 2015 2016 2017 Acceptable concentrations
Minepanizauia / Mineralization 700,7 651,44 63595 677,89 677,81 676,81 < 1000,0

3aswcni peyosuHm / Suspended matter 8,82 8,98 8,97 10,75 10,73 9,125 < 15,00

pH, oa. pH / Hydrogen Index (pH), units pH 8,63 8,66 8,63 8,73 8,7 8,62 6,5-9,0
HadronponykTu / Petroleum products 0,115 0,117 0,141 0,089 0,067 0,054 <0,32

Kucenb posunnennii (Oz) / Dissolved oxygen (Oz) 10,93 8,79 8,31 8,46 8,35 8,63 >4,0
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Ta6nuusa 7
IvHamika 3miHun cTaHy noBepxHeBux Bog p. CTup HuKue ckuaie PAEC 32 noKa3HUKaMu 3a6pyaHIOI0YUX pedo-
BUH, (Mr/pm?)

Table 7
Pattern of changes in surface water status in Styr River downstream from RNPP discharges by pollutants (mg/dm?)

Moka3Huku 3a0PyAHIOIOYMX XiMIYHMX PEYOBUH r'AK B noBepxHeBux sBogax Bmict peyoBunu / Content of substances

Parameters of pollution ACL in surface waters 2016 2015 2014 2013 2012
Minepanizauisi / Mineralization < 1000(1500%) 414,50 393,90 339,32 4112 351,9
Cynbdatm / Sulphates C < 250 (500%) 35,90 24,52 23,79 28,711 30,093
Xnopuau / Chlorides < 250 350%) 17,75 15,19 13,93 12,97 16,49
Kanbujit, mr-exs/am? / Calcium, mEq/dm® <100 91,18 4,27 473 4,45 89,58
Marii, mr-exs/om® / Magnesium, mEqg/dm?3 10-80* 14,59 1,34 1,07 1,03 22,62
A30T amoHiliHuiA / Ammonia nitrogen 1,0-2,0* 0,46 0,442 0,391 0,487 0,45
Hitputut / Nitrites 3,3 0,103 0,086 0,107 0,069 0,079
Hitpatn / Nitrates <450 6,63 5,74 6,96 5,35 4,652
®ocdatu / Phosphates 3,5 0,49 0,296 0,284 0,223 0,29
3anizo / Iron 0,3 0,269 0,394 0,400 0,422 0,512
Migp / Copper 1,0 0,006 0,008 0,004 0,002 0,013
UnHk / Zinc 1,0 0,008 0,006 0,011 0,015 0,017
PosunHenuit kucetb / Dissolved oxygen 10,37 10,65 9,84 9,54 10,10
3aeucni peyosuHu / Suspended matter < 15,00 9,76 9,11 7,69 6,99 6,69
HadronpopnykTu / Petroleum products <0,32 0,05 0,044 0,084 0,069 0,10
CNAP / SSAS 0,013 0,018 0,016 0,01 0,025
BCKI 5/ BOD 5 day test 3,0 2,84 2,82 1,91 1,500  2,3550
XCK / COD 50,0 39,66 54,63 45,62 4244 41,16
pH, oa. / Hydrogen Index (pH), units pH 6,5-9,0 8,35 8,35 8,20 8,04 8,140
Temneparypa, °C / Temperature, °C 10,08 11,91 12,14 13,0 12,48

Ta6nuusa 8
OcHoBHi nignpuemcra-3aépyaHioBayi p. CTp Ta 06'eMmn ckuaaHHA 380poTHUX Bop nianpuemctamm 3C PAEC, (MnH m?)

Table 8
Major pollutants of the Styr River and volumes of wastewater discharge by RNPP CA enterprises (million m3)

006’em ckupanHs 3eopoTHUX Bog, / Volume of wastewater discharge

MipnpuemcTBa / Enterprise

2012 2015 2016
MK m. Bapaw (p. Ctup) / CME of Varash City (Styr River) 3521,8 2510,0 2848,1
K «AKBA» cmT. Bonogummpeus / ME «AKVA», town of Volodymyrets 93,7 - 128,1

OpYIHIOIOUMX PEYOBUH, IO CKHUmae m0 piuku Crtup,
MKII M. Bapam (ta6a. 9). ¥ npolieHTHOMY BiZHO-
meHHi B 2016 poli 3MeHIIMINUCS 00CSITH 3a0pyaHIO-
04X pevyoBUH opiBHsAHO 3 2014 p.: CITAP na 22,0 %,
docdariB Ha 20,0 %, azory aMmoniiiHoro Ha 17,0 %,
xyopuniB Ha 13,0 %, 3aBucnux pedoBuH Ha 12,0 %,
cynbdariB Ha 11,0 %. OOGcsru BUKUIIB 3a0pynHIO-
ouux peyoBuH KII «AKBA» cMmT. Bomomumupelsb
MeH1i nopiBHsiHO 3 MKIT M. Bapaii.

IMIporsirom 2016 poky, 3a maHuMu PiBHeHCBHKOI
TiIpoMeiopaTUBHOI €KCMEAuIIil, B TTOBEPXHEBI BOMIi
(p. Ctup, cmT 3apiune 3C) Biamivaau MigBUILIECHUI
Bmict BCK-5 (1,4 T'IK), amoniio compoBoro (1,3
I'1K), 3aniza 3aranbpHoro (2,1 I'IK), 3HaueHHS SIKMX
nepeBuiyBaiu HopMatuu 'K mis BomoitM pubo-
rocnoaapchbkKoro BuUKopucTaHHsg. Y 2017 poui B p.
Crup y yHKTi Buiie M. Bapam (6insg Bogo3abopy PA-

34.6 million m3. Accordingly, the volume of pollutants
discharged to the Styr River by the CME of Varash City
(Table 9) is reduced. Percentage of pollutants de-
creased in 2016 compared to 2014, namely the SSAS
by 22.0 %, phosphates by 20.0 %, ammonium nitrogen
by 17.0 %, chlorides by 13.0 %, suspended matter by
12.0 %, sulfates by 11.0 %. Discharge of pollutants
from ME «AKVA» at the town settlement of Volody-
myrets are lower than from the CME of Varash City.
According to the data of Rivne irrigation expedi-
tion in 2016 there was an increased content of BOD-
5 (1.4 ACL), ammonium saline (1.3 ALC), and total
iron (2.1 ALC) in the surface waters of Styr River
exceeding the ACL standards for fishery farm basins.
In 2017 such parameters were found exceeding such
ACL values as BOD-5 (1.4 ACL), ammonium saline
(2.4 ACL), and total iron (4.2 ACL) upstream the

(1) 140
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06caru ckmpaHHa 3a6pyaHioouMX peyoBuH y p. CTup B AuHaMiLi (TOHHK)

Table 9

Discharge amounts of pollutants to the Styr River overtime (tons)

00car 3abpyaHiotounx peyosuH / Amounts of pollutants

3abpyaHioioui pe4oBUHM 2014

2016

Pollutants MK m. Bapaw KM «AKBA» cmT Bonogumupeub 2 MK m. Bapaw KM «AKBA» cmT Bonogumupeup 2
CME of ME «AKVA», town CME of ME «AKVA», town

Varash City of Volodymyrets 2 Varash City of Volodymyrets 2

BCK* nos. / BOD surf. 56,8 - BCK5 -35,6 BCK5 -3,1

3asucni peyosuHu / Suspended matter 419 - 34,5 1,6

Cynbdatm / Sulphates 157,4 - 139,8 6,5

Xnopuay / Chlorides 354,7 - 307,6 1,7

A30T amoHiiHKiA / Ammonia nitrogen 27,5 - 22,7 0,7

3anizo / Iron 1,3735 - 1,2532 0,0897

®ocdatu / Phosphates 32,0132 - 25,7753 0,7045

Hitpatu / Nitrates 10,7 - 8,6 0,9

Hirputn / Nitrites - - 1,5 -

CNAP / SSAS 0,7396 - 0,5696 -

EC) nepeBuinyBanu I'IK mokasnuku: bCK-5 (1,4
I'’/IK), amonito compoBoro (2,4 I'JIK), 3amiza 3arajb-
Horo (4,2 I'/IK), y myHkTi B Mmexxax ¢. ConauiB (HIX-
ye PAEC) nokasznuku BCK-5 (2,1 T'/IK), amoHito
conboBoro (2,6 1K), 3aniza 3araasHoro (4,15 TIK)
(tabn. 10).

Jlep>kaBHOIO €KOJIOTIYHOW iHCHEeKIier 00JacTi y
2016 p. 3adpikcoBaHo nepepuieHHs [J1K m1s1 Bomoiim
KYJBTYpHO-100yTOBOTO BUKOpUcTaHHS 3a XCK y 1,1
pasa B Mexax c. IlomonHe Bomogumuperbkoro paiio-
ny Hmkue ckuny 3 [13K PAEC. 3a mikpoGioioriunm-
MM TToKazHuKaMu y 2016 poli He BiamoBigaiy HopMa-
TUBHUM BuUMoraMm 12,4 % nipo6 (PiBHeHCBHKMIT 0bj1ac-
Hult madopatopuuii meHTp MO3 Ykpainm). Takum un-
HOM, CKUJ HEAOCTaTHBHO OUYMUILEHUX CTIYHUX BOJ 3 Ie-
pEBaHTAXXEHUX OYMCHUX criopyl M. Bapaiil i Heounte-
anx crivanx Box KIT «<AKBA» HeratmBHO BimoOpa-
JKAETHCS HA SIKOCTI BOAM PiuKU. AHAJIi3 OTPUMAHUX Ja-
HMX TaKOX CBiJUMTb, 1110 OJHI ¥ Ti 3K ITOKa3HUKU 3a0-

Ta6nuusa 10

City of Varash (near the RNPP water catchment
area), whilst at the point within Sopachiv village
downstream to RNPP the following parameters
were found exceeding the ACL values as BOD-5 (2.1
ACL), ammonium saline (2.6 ALC), and total iron
(4.15 ACL) concentrations (Table 10).

The State Ecological Inspectorate of the oblast
recorded in 2016 an excess of the ALC for reservoirs
and basins of cultural and household use by the
COD by 1.1 times within borders of the village
Pollonae of Volodymyretskyi district downstream
the discharge from the RNPP IDR. The 12.4 % of
samples in 2016 did not meet the regulatory require-
ments by the microbiological parameters (Rivne
Regional Laboratory Center of the Ministry of
Health of Ukraine). Thus, the discharge of insuffi-
ciently treated sewage from overloaded wastewater
treatment plants in Varash Coty and the untreated
sewage of ME «<AKVA» negatively affects the water

CtaH noBepxHeBux BOA p. CTUp 3a NOKa3HMKaMM 3a6pyAHIoOYMX peyoBuH B 2017 p., (Mr/am3)

Table 10

Surface water status for pollutants of the Styr River in 2017 (mg/dm?)

Moka3Huku 3a0pPyAHIOIOYUX PEYOBUH

Buwe Bogo3abopy (M. Bapauu)
Upstream water catchment area

Huxuye Bogo3abopy (c. ConauiB)
Downstream water catchment area

Pollutants (Varash city) (Sopachiv village)
3anizo / Iron 1,26 1,24

BCK-5 / BOD-5 435 6,34
Mixepanizauis / Mineralization 420,24 460,12
3asucni peyosuHn / Suspended matter 8,23 9,12

pH, oa. / Hydrogen Index (pH), units pH 8,63 8,80

A30T amoHiltHuiA / Ammonia nitrogen 4,80 5,20
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PYJIHIOBaYiB B OMHUX i TUX XK€ MiCIsIX BimOopy mpob
BiIpi3HSIIOTBHCS 3a YMCIOBUMU 3HAYSHHSIMM 3aJICKHO
Bim KoHTporoogoro BigoMcTBa. Monitopuar PAEC i
MOHITOPUHT iHIINX cy0'e€KTiB cTaHy p. CTUP HE CKOOP-
nuHoBaHi. KoXeH 3 HMX NPOBOIMTBCS OKPEMO, IO
YCKJIQJHIOE OLIiHKY.

AHTpoIIoTeHHE 3a0pyIHEHHST aTMOC(EpPHOTO MOBIT-
psI LIKiJTMBUMU PEYOBUHAMU CIIPUYMHSIETHCS CTaLlio-
HapHUMM JKepeslaMu Ta IepecyBHUMU 3acobamu 3C.
OO0csaru BUKKIIB 3a0pyIHIOIOUMX PEYOBUH B aTMOC-
¢epHe moBiTps cramioHapHumu mxeperamu PAEC B
JuHamini 3a pokamu 2012—2016 pp. IMpakKTUYHO He
3MIiHWJIMCSI, 32 BUHSATKOM MeETaliB Ta IXHiX CIOJYK,
¢gTopy Ta oro CHoayK i CIOJIYK a30Ty, SIKi MalOTb TEH-
JeHIIiTo 10 30inbiIeHHs (Tadm. 11).

HaHi BUKUiB 3a0pyIHIOIOUNX PEYOBUH B aTMOChep-
He TIOBITPSI CTallioOHApHUMU JKepeiaMU 3a0pyaTHEeHHS
B 3C (BononumMmupenbkuii pailoH, M. Bapaiir) HaBeaeHi
B Tabmmusx 12, 13. [Iporsarom asox pokis (2015—2016)
CIIOCTEPIira€ThCsl 3MEHILIEHHSI BUKUAIB B aTMOc(epHe
MOBITps 3a0pYAHIOYUX PEYOBUH HPOMHUCIOBUMU
00’exTtamu M. Bapaun ta BojiognuMUpeLibKOro paiioHy.

3a maHuMM AermapTaMeHTy €KOJIOTil Ta MPUPOTHUX
pecypciB PiBHeHCBbKOI obaepkaagMiHicTpallii, repe-
puieHHs [IK mKigiMByux pedyoBUH B aTMOC(HEPHOMY
MOBITPi MiCBKMX MOCEIeHb 3a JOCHIIKYBaHUMU 3a0-
PYIHIOIOUMMHU PEYOBMHAMU HE CIIOCTEPIraaoch.

B mporeci couiaabHO-TIri€HIYHOTO AOCIiIXKEHHS
SIKOCTi XUTTS1 HacejieHHs1 3C Oyjo 3’cOBaHO, IO
OibIIicTh HaceeHHs (64,4 %) 30HM CITOCTEPEXKEHHS
OLIiHIOE €KOJIOTIYHY CUTYaLil0 SIK «BiAHOCHO 0J1aroro-
JIy4HYy», pa3oM 3 TUM 29,2 % HacelleHHs BBaXaloThb ii
«HeOJIaroImoyqHoI0» i 2,3 % — «BKpaii HebJaronoryd-
HO10». OLIIHKM €KOJIOTIYHO1 CUTYyallil 3Hauylle Biapi3-
HSIOThCS ¥ MicbKoro (M. Bapam) i cinbcbKoro Hace-

quality of the river. Review of data obtained also
shows that the same pollutant indices at the same
sampling points differ in numerical values depend-
ing on a controlling authority. The RNPP monitor-
ing and monitoring from other agents and entities
over the Styr River are not coordinated. Each is con-
ducted separately which complicates the assessment.

Anthropogenic pollution of atmospheric air by
harmful substances is caused by stationary sources
and mobile means of the CA. Amounts of emissions
of pollutants into the atmosphere by stationary
sources of RNPP overtime of 2012—2016 remained
virtually unchanged, except for metals and their com-
pounds, fluorine and its compounds, and compounds
of nitrogen, which tend to increase (Table 11).

Emissions of pollutants into the atmosphere from
stationary sources of pollution in the CA (Volody-
myretskyi district, Varash City) are shown in Tables
12, 13. For the two years (2015—2016) emissions of
pollutants into the atmospheric air by industrial sites
of Varash City and Volodymyretsky district have
been observed.

According to the data from Department of
Ecology and Natural Resources of the Rivne Oblast
State Administration, no excess of assayed harmful
substances over the ACL was found in atmospheric
air of urban settlements under study.

In the process of social and hygienic study of qual-
ity of life of the AC population it was found that the
majority of population (64.4 %) in observation area
assesses the environmental situation as a «relatively
favorable», while 29.2 % of population consider it
«unfavorable», and 2.3 % — as «extremely unfavor-
able». Estimates of the environmental situation differ
significantly between urban (Varash City) and rural

Ta6nuusa 11

06cArn BUKUAIB 3a0pYAHIOIYUX PEYOBUH B aTMOChepHe noBiTpa cTayioHapHumu gxkepenamu PAEC (TOHHM)
Table 11

Emissions of pollutants into atmospheric air by stationary sources of RNPP (tons)

3abpyaHioioui peyoeunu / Pollutants 2012 2013 2014 2015 2016
Metanu Ta ixHi cnonyku / Metals and metal compounds 0,111 0,099 0,332 0,146 0,308
CycnenpoBaHi TBepai YacTuHku / Suspended solid particles 3,074 2,697 2,425 1,768 1,380
Cnonyku asoty / Nitrogen compounds 6,387 5,668 5,690 6,698 6,574
[Liokewmp Ta iHwi cnonyku cipku / Sulfur dioxide and other sulfur compounds 1,485 2,652 1,819 1,744 1,417
Oxeup Byrnewo / Carbon monoxide 2,608 2,649 2,365 2,723 2,560
HemeTaHoBi nerki opraniuxi cnonyku / Non-methane light organic compounds 25,515 23,428 25,037 22,551 21,463
Xnop / Chlorine 0,008 0,012 0,005 0,006 0,003
MertaH / Methane 0,012 0,011 0,012 0,012 0,0120
®rop Ta itoro cnonyku / Fluorine and its compounds 0,050 0,034 0,067 0,043 0,076
®peotn / Freons 0,034 0,026 0,044 0,039 0,0342
Bcboro / Total 39,287 37,283 37,799 35,730 33,827
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Ta6nuua 12

Bukuau 3a6pyaHIOOYMX pedoBUH B aTMOCtepHe NoBiTpA cTauioHapHUMKM Axkepenamu 3a6pyaHeHHa B 3C PAEC
(B po3pi3i apgmiHicTpaTUBHMX OAUHMLb)

Table 12

Atmospheric emissions of pollutants by stationary sources of pollution in the RNPP CA (by administrative
units)

AIMiHICTpPaTUBHa OAMHMLS 0Gcsirn Bukugjie, Bcboro, T LLlinbHicTb BUKMAIB, kr/km? Ha gywy HaceneHHs, Kr

Administrative unit Total emissions, tons Emission density, kg/km? Per capita, kg
2015 2016 2015 2016 2015 2016

M. Bapaw / Varash City 36,5 34,6 3320,3 31471 0,9 0,8

Bonoaumupevskuin paiioH / Volodymyretskyi district 120,1 98,2 61,9 50,5 1,9 1,5

Ta6auusa 13
NlmHamika BUKUAiB B aTMOC(epHe NoBiTpA 3a6pyAHIOYMX pe4OBUH cTauioHapHuMu skepenamu B 3C PAEC (TUC. TOHH)

Table 13
Atmospheric pollutant emissions overtime from stationary sources in the RNPP CA (thousand tons)

3a6pyAHIOIONi PEYOBMHM 2015 2016 (+x2016 p. po/to 2015 p.)
M. Bapaw Bonogumupeubkuii p-H M. Bapaw Bonoaumupeubkuit p-i M. Bapaw Bonogumumpeubkuii p-H
Pollutants Varash City Volodymyretskyi distr. Varash City Volodymyretskyi distr. Varash City Volodymyretskyi distr.
CrayioHapHi pxepena / Stationary sources
Mun / Dust 0,002 0,04 0,002 0,04 - -
Jiokeup, cipkv / Sulfur dioxide 0,002 0,053 0,001 0,004 -0,001 -0,013
Diokeup, a3oty / Nitrogen dioxide 0,007 0,002 0,007 0,001 - -0,001
Oxewp, syrnewo / Carbon monoxide 0,003 0,004 0,003 0,003 - -0,001

JneHHs (ta6n. 14). 76,0 % micbkoro HacesjeHHsS BBaxa-  populations (Table 14). The 76.0 % of urban popu-
10Th ii Omarorosmyuynoro. Cepen ciTbChbKOTO HacedeHHS  lation consider it safe. Among the rural population
e 51,5 % BBaxaloTh ii OyiarornonydyHoro. Ingeke 6i1a-  only 51.5 % consider it safe. The index of welfare of
TOIOJIYYHOCTI €KOJIOTIYHOI CUTYallil cepel Micbkoro Ha-  ecological situation among the urban population is
ceneHHs1 ckaagae 0,7 mpotu 0,14 y cinbebkoro HaceneH- 0.7 versus 0.14 in rural one, provided that rank «I»
HSI, 32 YMOBH, 10 1 — IIiJIKOM OJlaromoyiydHa cuTyalisi,  corresponds to a completely prosperous situation,

0 — BKpaii HeOJaronoayJyHa. and «0» means an extremely unfavorable situation.

TonoBHMMU (haKTOpaMu, 110 BU3HAYAIOTH €KOJIOTIYHY Radiological contamination of territories as a
CUTYyallilo 3a MiclleM TIpOXMBAHHS, € pamiamiiiHe 3a0-  result of the ChNPP accident and the RNPP activi-
Ta6nuua 14

OuiHKa HaceneHHs 30HM cnocTepexxeHHa PAEC cTaHy fOBKinA 3anexHo Bif Micus npoxuBaHHa, Mxm (wkana
BMMiploBaHHA BiA 1 Ao 5 6aniB)

Table 14
Estimation of environment by the RNPP CA population depending on the place of residence, M+m

Moka3HuKKu eKonoriYHoi cuTyauii Micbke HaceneHHs  Cinbcbke HaceneHHs
Indicators of environmental situation Urban population Rural population
CraH nogiTpsa / Air condition 3,57 = 0,07** 2,73 +0,11

CraH pivok Ta Bogoiim / River and water reservoir condition 2,75 £ 0,07* 2,43 0,12

CraH BOAM 3 fieLieHTpaniaoBaHux mxepen (kpunuui) / Water status in decentralized sources (wells) 3,65 £ 0,07** 3,01 0,10

CraH rpynTie / Soil condition 3,25 £ 0,07** 2,69 0,09

CraH pocnmnHocTi, nicie / Condition of vegetation, of forests 3,39 £ 0,07 2,85 0,11
ExonoriuHuit ctaH, 0bymoBnenmii isnbricTio PAEC / Environmental status due to the RNPP activity 3,40 = 0,08** 2,61+0,12
ExonoriyHnit cTaH ik Hacnigok asapii Ha YAEC / Environmental status as a result of the ChNPP accident 2,68 = 0,08** 2,24 +0,11
VIMOBIpHICTb MONINLUEHHS 3aranbHOi eKONOTiYHOI CUTYaLi B HABMXYMIA Yac 2,77 £ 0,08* 2,45+ 0,10

Likelihood of improvement in the overall environmental situation in the near future

MpuMitka. * — cTaTMCTU4HO 3HauyLa pisHuus (p < 0,05); ** — cTatucTuyHO 3Hauywa pisHnus (p < 0,01).
Note. * — statistically significant difference (p < 0.05); ** — statistically significant difference (p < 0.01).
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pyoIHEHHs TepuTopiii BHaciaimok aBapii Ha YAEC Ta
nisgnpHicTh PAEC. Tepuropiss 3C PAEC Hanexutb 1o
30HM TapaHTOBAHOTO AOOPOBIJILHOTO BiJCEICHHS i
noBibHMI po3mnan *’Cs i ’Sr 4opHOOUIBCHKOTO ITOXO/I-
>K€HHSI Ha ChOTOIHI € TEXHOTEHHUM JIKEPEJIOM paioak-
TMBHOCTI B PEriOHi, 1110 MPOAOBXYE BUKJIMKATHU CTypOO-
BaHICTh HaceJIeHHS II0A0 CBOTO 310poB’sa. I1pu mpomy
PAEC € oCHOBHUM NpPOMUCIOBUM O0’€EKTOM PETiOHY,
110 BIUIMBA€ Ha MOBKIAAS i, BiIMOBIAHO, BUKJIMKAE
CTypOOBaHICTh HacCeJeHHs SK 1I0JA0 BIJIMBY Ha
TOBKIJIJII B yMOBaX MOBCSIKIEHHS, TaK i 00 MOXJIW-
BocTi aBapii Ha AEC.

Ha nymky nHacenenns 3C, mistibHicTh PAEC BrutuBae
Ha atMocdepHe MmoBiTps (63,9 % pecroHeHTIB), TOBEPX-
HeBi i rpyHTOBi Boau (49,8 %), Ha ekocucTeMy B3araii
(43,8 %). Sk Hacnigok mistibHOCTi PAEC — pecnionneH-
TH BiIMiYaloTh 3MiHM Y BOIOMMAaX, 30KpeMa 3MEHIIICHHS
npo3sopocTi Boau (57,7 %), 3a6o10ueHHs1 Bogoiim (57,3
%), 30iNIbILIEHHS] KiJIbKOCTI CUHBO-3€JICHUX BOIOPOCTEIA
(32,3 %), HabyTTS HENPUEMHOIO 3aIraxy Ta IPUCMaKy
(29,1 %). Pa3zom 3 TUM, 3MiHM y BOIOMMAaX MOXYTb OyTH
00YMOBJIEHI CKMAaMU BUPOOHUYMX 00’ €KTIB, pO3TaLIO-
Banux B 3C, B Tomy uucii it AEC.

Bnacainok aBapii Ha YAEC B 30Hi ciocTtepexkeHHs
PAEC yTBOpUOCH CTiliKe 3a0pyaHEHHS 00’ €KTiB HaB-
KOJIMIIIHBOT'O CepeloBUILIa paJdioHyKIigaMu. 3a JaHU-
MU JTO3UMETPUYHOI MACIOpPTU3allil HACEJIeHUX MyHK-
TiB YKpainu (30ipHUK 5), ycepenHeHi piBHi *’Cs B rpyH-
Ti HaceneHux nyHKTiB 3C ckinananu Bin 28 kbk/mM? 1o
75 kbx/m2, B Mosoni — Big 50,4 bx/n mo 583,0 bx/n1y
nuHaMini 1991—-1994 pp. HaceneHHst 30HM criocTepe-
xkeHHs1 PAEC y 1991—1994 pokax majio cepenHbOpiuHi
MMacIOPTHI 1031 30BHIIIHBOTO onpoMiHeHHsT Bix 0,06 1o
0,27 m3B, BHyTpiluHbOro — Bix 0,43 mo 4,75 M3B i nac-
nopTHy no3y — Bim 0,52 mo 4,81m3B [15]. PeBizoBani ce-
penHi 103M BHYTPILIHLOTO OMpoMiHeHHsS B 1986 p. y
PiBHeHCBKIlT obnacTi ckiaganu y gopociaux 0,96 M3B, a
y miteit — 2,08 M3B [16]. 3a manumu 36ipHuKa 7 «Pet-
POCIIEKTUBHO-IIPOTHO3HI 103U ONPOMiHEHHSI HaceJeH-
Hs1», y HacedeHHs 3C 3a nepiox 1986—2013 pp. Hakomnu-
YeHi JO3M ONPOMiHEHHS CKJIagaloTh Binx 5,36 1o 20,4 M3B
(taba. 15) [17]. 3a naHUMU pSAy AOCTiIKEHb, TTPOBEAL-
HuX HaMmu B auHamini 2013—2018 pp., OCHOBHMIT BHe-
COK, Ha AYMKY HaceJieHHs, B CTaH HaBKOJIMIIHbBOIO Ce-
penoBulla i hopMyBaHHS 310POB’S CKJIaJal0Th HACTiAKI
aBapii Ha HAEC Ta gistibHicth PAEC. 3a Takux yMoB
30€epira€TbCsl BigUyTTSI TPUBOXKHOCTI, sSIK€ BILJIMBA€ Ha
¢dopmyBanHs 3mopoB’s HaceneHHs1 3C AEC.

3a gaHuMu ONUTYBaJIbHMKA 3arajlbHOTrO 3[0POB’S, ce-
penHiit 3aranpHuii nokasHUuK GHQ 28, skuii xapakrepu-
3y€ TJIMOMHY MaJIuX NCUXIYHUX PO3JIafiB, Y MiCbKOIO Ha-

ties are the main factors determining an environ-
mental situation at a place of residence. The RNPP
CA territory belongs to the area of guaranteed volun-
tary resettlement. The slow decay of '*’Cs and *°Sr of
Chernobyl origin is today a man-made source of
radioactivity in the region, which continues to cause
a concern for the population about their health. At
the same time, RNPP is the main industrial site of
the region, which has an environmental impact and,
accordingly, causes concern for the population both
in terms of environmental impact in everyday condi-
tions and in the event of a nuclear accident.

According to the public opinion of CA the RNPP
activity affects open air (63.9 % of respondents), sur-
face and groundwater (49.8 %), and ecosystem in
general (43.8%). As a result of RAES activity the
respondents noted some changes in water bodies,
including a decrease in water transparency (57.7 %),
waterlogging of reservoirs (57.3 %), increase in the
amount of blue-green algae (32.3%), and emerging of
a bad odor and taste (29.1 %). However, changes in
reservoirs may be caused by the discharges from man-
ufacturing facility located in CA, including the NPP.

Permanent environmental contamination with
radionuclides has occurred in the RNPP CA as a
result of the ChNPP accident. According to the dosi-
metric certification of the settlements of Ukraine
(Collection Book #5) the average '’Cs content in the
soil of CA settlements was 28—75 kBk/m2, in milk
ranged from 50.4 Bq/L to 583.0 Bq/L at a runtime of
1991—1994. Population of the RNPP CA has had in
1991—1994 the average annual passport doses of
external exposure from 0.06 to 0.27 mSy, of internal
exposure from 0.43 to 4.75 mSy, and passport doses
from 0.52 to 4.81 mSv [15]. The revised average doses
of internal radiation in 1986 in Rivne oblast were
0.96 mSv in adults and 2.08 mSv in children [16].
According to the Collection Book # 7 «Retrospective
and Predictive Doses of Population Exposure» the
radiation doses accumulated since 1986 till 2013 in
the CA population are from 5.36 to 20.4 mSv
(Table 15) [17]. According to a number of studies
conducted by us at a runtime of 2013—2018 the main
contribution to the state of the environment and
health in public opinion is the ChNPP accident con-
sequences and the RNPP activities. A sense of anxi-
ety is maintained under these conditions that affects
the health of RNPP CA population.

According to the General Health Questionnaire,
an average overall GHQ-28 index which charac-
terizes the depth of minor mental disorders is not
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Ta6nuua 15
HakonuuyeHi Ta nporHo3oBaHi go3u onpomiHeHHA HaceneHHA 3C 3a nicnaasapiiHui nepiog

Table 15
Accumulated and predicted radiation doses in the CA population for the post-accident period

HakonuyeHi po3u onpomiHeHHs, M3B
Accumulated radiation doses, mSv

MporHo3oBaHxi fo3u MacnoptHa no3sa, M3B, pik

Hacenenuit nynkr 3a 70 pokis, M3 Passport dose, mSv, year

Settlement Predicted doses

1986—-1997 1998-2003 2004-2013 for 70 years, mSv 1997 1986-2013
M. Bapauu / Varash City 4,2 0,57 0,59 6,0 0,13 5,36
Qcrpig / Ostriv village 10,0 1,1 0,91 13,0 1,0 12,01
Conauis / Sopachiv village 17,0 1,8 1,6 23,0 1,1 20,4
Monuui / Polytsi village 15,0 1,5 1,3 19,0 0,83 17,8
Crapa Padanigka / Stara Rafalivka village 15,0 1,5 1,3 19,0 0,69 17,8

CeJIeHHSI JOCTOBIPHO HE BiAPi3HSIETHCS Bill aHAJIOTTYHOIO
MOKa3HMKAa y CiTbCHKOTO HaceJIeHHs, IIPOTE Y CLIbCHKOTO
HaceJIeHHS e MOKA3HUK AELI0 BUILMA (Tab. 16).

CepeaHi MOKa3HUKHU LKA COLiaabHOI AUCGHYHKIII i
JleTipecii y MiCbKOTO HaceJIeHHSI JOCTOBIpHO He Bipi3-
HSIIOTHCS BiJl aHAJIOTIYHUX MTOKA3HUKIB Y CUILCHbKOIO Ha-
ceneHHs. CepeHi MOKa3HWKM IIKaJ coMaTU3allii i Tpu-
BOXKHOCTI OyJIM JOCTOBIpHO BUILIi Y CiJIbCHKOTO HaceJIeH-
HsI TIOPiBHSIHO 3 MiCbKMM. AHaJli3 JaHUX 3a CTaTTIO CBif-
YUTh, IO BCi cepelHi MOKa3HUKU B 000X Ipyrax J0c-
TOBIpHO BUIII Y XiHOK MOpPiBHSAHO 3 4YojioBikamu. Ce-
peIHill MOKa3HMK IIKaad coMaTu3alii TOCTOBIpHO BU-
LM y YOJIOBIKiB CiJIbCHKOTO HACEJIeHHSI MOPIBHSHO 3
YOJI0BiKAMM MiChbKOTo HacejieHHs. s KiHOK Xapak-
TePHi TaKi X MOKa3HUKHMU.

BukopucraHHs MeTOmy KOPENISIIHOTO aHaJi3y J03-
BOJIMJIO BCTAHOBUTHU 3B’SI30K MiX cepeIHIiMU MOKAa3HU-
KaMmu 1mKaja coMmatusailii, TpuBoru GHQ 28 i cepentim
MOKA3HWKOM OLIHKM HaceJdeHHSIM cdepu IOBKIiLIs
(Tabn. 17).

Binpm Bucoki KoeillieHTH KOpemsiiil MixK TTOKa3H1-
KaMJ TPUBOXKHOCTI, cOMaTH3allii Ta CTAaHOM AOBKIiJIJISI

Ta6auusa 16

significantly different in urban population from
the similar indicator in rural one, but in rural pop-
ulation this indicator is slightly higher (Table 16).

The average rates of social dysfunction and
depression in urban population are not significant-
ly different from similar rates in population of rural
areas. The mean scores of somatization and anxi-
ety scales were significantly higher in rural popula-
tion compared to the urban one. Review of the
gender data shows that all mean values in both
groups are significantly higher in females than in
males. The average score of somatization scale is
significantly higher in rural population than in
urban one. Females are characterized by the same
indicators.

Application of the correlation analysis method
made it possible to establish a correlation between
the average scores of somatization scales, GHQ-28
anxiety, and average estimate of environment by
the population (Table 17).

Higher correlation coefficients between the anxi-
ety, somatization, and environmental condition

CepepHi noka3Huku wkan GHQ 28 y micbKoro Ta cinbcbkoro HaceneHHsa 3C

Table 16

Average scores by the GHQ 28 scales in CA urban and rural population

Mokasuuku / Indices

Micbke HaceneHHs / Urban population

Cinbcbke HaceneHHs / Rural population

yonosiku/males xiHku/females total yonosiku/males xiHku/females total
ComarwaaLi / Somatization 13,38+0,48* 16,45+0,39 15,33+0,32 14,89+0,52 17,47+0,62 16,22+0,44
Tpueory / Anxiety 12,89+0,49 14,32+0,40**  13,80+0,32*** 12,71+0,60 16,47+0,70 14,66+0,21
CoujanbHoi aucoyHkuii / Social dysfunction 14,24+0,33 15,31+0,26 14,92+0,21 13,89+0,41 15,97+0,83 14,97+0,49
[enpecii / Depression 7,95+0,22 8,72+0,26 8,44+0,18 8,89+0,71 8,73+0,45 8,81£1,20
3aranbHuit / Integral 48,46+1,14 54,80+1,04 52,48+0,81 50,39+1,25 58,63+1,72 54,66+1,20

IMpumMiTka. * — cTaTMCTUYHO 3HauyLLa pisHMLS (p < 0,05) Mix noka3HUKaMM Y HONOBIKIB MICbKOI Ta CilbCbKOI MICLIEBOCTI; ** — CTATMCTUYHO 3Hauywwa pisHuus (p < 0,05) Mix
MOKa3HMKaMM Y XIiHOK MICbKOT Ta CifIbCbKOI MICLLEBOCTi; *** — cTaTMCTUYHO 3HauyLa pisHuus (p < 0,05) Mix noka3HMKaMy MiCbKOTO Ta CinbCbKOr0 HAaCENEHHSI.

Note. * — statistically significant difference (p < 0.05) in males from urban and rural areas; ** — statistically significant difference (p < 0.05) in females from urban and rural areas;
*** — statistically significant difference (p < 0.05) between urban and rural population.
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Ta6nauua 17

KopensauiiHa 3anexHicTb cepefHix NOKa3HUKIB WKaN NCUXIYHOro CTaHY HaceneHHs 30Hu cnoctepexeHHsa PAEC

Ta cepeAHiM NOKa3HMKOM OUiHKM chepu fOBKinNs
Table 17

Correlation of mean scores of mental state scales in population of the RNPP CA and average score of the

environmental sphere assessment

HaceneHus Comatu3auis Tpusora CouianbHa gucdyHkuisa Oenpecis GHQ-28
Population Somatization Anxiety Social dysfunction Depression

Miceke / Urban 0,270** 0,285** 0,201 0,081 0,285**
Cinbcbke / Rural 0,300** 0,399** 0,079 0,077 0,300*

Mpumitka. * — cTaTMCTUYHO 3HauyLa pisHMUs (p < 0,05) MiX nokasHUKaMM LLKan Ta NOKA3HUKOM OLHKM JOBKIANS; ** — cTatucTyHo 3Havywa pistuus (p < 0,01) mix

MOKa3HUKaMM LLKaJI Ta MOKA3HUKOM OLLIHKM [OBKINS.

Note. * — statistically significant difference (p < 0.05) between the scale scores and environmental estimation score; ** — statistically significant difference (p < 0.01) between the

scale scores and environmental estimation score.

BiIMiY€HO y CiIbCbKOTO HaCEeJIECHHS TMOPiBHSHO 3 MiCh-
KHUM. Y CiJIbCbKOT'O HAaCEeJIEHHS KOpesLiiHUI 3B’ 130K
MiX 3arajJbHUM ITOKa3HUKOM IICUXiYHOTO 3I0pPOB’S Ta
IHTeTpaJIbHUM MOKA3HUKOM SIKOCTi >KUTTS 32 OCHOBHU-
MU chepaMu, MOPiBHSIHO 3 MiCbKUM, BULIuUi (r = 0,514;
p<0,0lir=0,320; p <0,01, BiamoBigHO).

BHUCHOBKU

1. Ouinka exkoJjoriyHoi cutyalii HaceaeHHsIM 3C PA-
EC, B nepiiy uepry, ooymoBiieHa aBapieto Ha YAEC, 1i
Haciigkamu. Ha mpyromy micii — misisHicTs PAEC,
sIKa COpUMAETHCS Yepe3 iMOBIpHY MOXKJIUBICTh aBapii
Ha Hili. MacoBa 3aHEMOKOEHICTh pamiallifHUM BILIN-
BOM HE JO3BOJISIE aJeKBaTHO OIIHIOBAaTU €KOJIOTiUHY
CUTYyallil0 i BpaXOBYBaTH iHILi YUHHUKHU BIUIUBY, KpiM
pamianiitHoro. CTypO0oBaHiCTb CIJIbCHKOTO HaceJIeHHS
BUILIA TIOPiBHSIHO 3 MiCBKUM.

2. PagianiiiHuii BIUIMB Ha JOBKIJIJIS, OB’ I3aHUM 3 BU-
KAJAMU Ta CKUIAMU PagioaKTUBHUX PEUYOBUH, YTBO-
peHnx y BupooHmuomy 1unkini PAEC B yMmoBax IOBCSK-
JeHHs, MiHiManbHuit. CepelHs KOHIEHTpallisl paaio-
HYKJIiiB B aTMOC(hepHOMY MOBITPi HACEJIEHUX MYHKTIB
3C Ha gekisbKa MopsaKiB BeJIMUYMH MEHIA, HixXK BCTa-
HoBJjieHa HopMaTuBHUMU gokyMeHTamu I'JIK. TTokas-
HUKU panioHykiiaiB y ckuaax PAEC no p. Ctup, 30K-
peMa MakcuMalibHi KoHueHTpaii *’Cs i “Co ckiaga-
I0Th OJIM3LKO TUCSYHUX BimcoTka, a "'l — coTux
BimcoTka Bim momyctumoro 3HadeHHs HPBY-97. B 3C
CIIOCTEPIira€Thcsl HepiBHOMIpHE 3a0pyIHEHHS MTOBEPX-
HeBoro mapy rpyHTy *’Cs «40pHOOMIBCHKOT0» TTOXOI-
JKeHHSI.

3. OCHOBHUMH IXepeJlaMy 3a0pyaTHeHHS XiMiYHUMU
pEeYOBMHAMU ITOBEPXHEBUX BOIOWM, aTMOCKHEpPHOIo
TIOBITPSI € TPOMUCIIOBI 00’ €KTH, KOJEKTUBHI rocroaap-
ctBa i PAEC. KoHueHTpallii 3a0pyIHIOI0UMX PeYOBUH
y ckugax PAEC go p. Ctup Ta y TTOBepXHEBUX BOJAX

scores were observed in rural population compared to
urban one. Correlation between the overall mental
health index and integral quality of life index by the
main assessed areas in rural population is higher
compared to the urban one (r = 0.514; p < 0.01 and
r=0.320; p £0.01, respectively).

CONCLUSIONS

1. Assessment of environmental situation by the RNPP
CA population is primarily shaped by the ChNPP acci-
dent and its consequences. Activity of the RNPP goes
second, being perceived because of a probable possibil-
ity of an accident at it. The widespread concern about
radiation exposure does not allow adequately assessing
the environmental situation and taking into account
any factors other than radiation. Concern of the rural
population is higher than that of the urban one.

2. Radiation impact on environment associated with
the emissions and discharges of radioactive sub-
stances generated in the RNPP production cycle is
minimal. Average concentration of radionuclides in
the open air of the CA settlements is by several
orders of magnitude lower than ACL established by
the regulatory documents. The radionuclide indices
in discharges of the RNPP to the Styr River, in par-
ticular the maximum concentrations of *’Cs and
“Co, are about one thousandth of a percent, and of
BT is one hundredth of the permissible value of
RSSU-97. There is an uneven contamination of the
surface soil layer by '¥’Cs of the «Chornobyl» origin
in the CA.

3. Industrial sites, collective enterprises and RNPP
are the main sources of chemical contamination of
surface water and open air. Concentrations of pollu-
tants in the RNPP discharges to the Styr River and
in surface waters downstream the discharges do not
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HIDX4Ye CKUAiB He mepeBuinytoTh [JIK B auHamii
2012—-2016 pp., 3a manumu PAEC. IlepeBuieHHs
I'TK moka3uukiB bCK, 3amiza 3arajbHOro Ta aMOHIIO
COJIbOBOTO criocTepiraetbes B 2016—2017 pp. y 1mo-
BEpPXHEBUX BoAax piuku Bulle Bompo3zabopy PAEC Tta
Huxye PAEC 3a gaHMMM iHIIMX CYO’€KTiB MOHITO-
punry. B atmocdepromy mositpi 3C, 30KkpeMa y M.
Bapar i cinbchbKMX HaceJIeHUX MyHKTaX, TepeBUILIeH-
Hs [JIK XiMiyHMX pe4OBUH B AMHAMIilli He criocTepira-
JIOCh.

4. CepenHi MOKa3HUKHW IIIKaJI COMAaTHU3allii i TPUBOTH
orutyBanbHuKa GHQ 28 mocToBipHO BUILIi Y CiTbCHKO-
ro HacesieHHs1 3C MopiBHSHO 3 MicbKUM. BcTaHOBIEHO
KOpeJSILUiiHUMA 3B’430K MiX MOKa3HMKaMu TPUBOTM i
comaru3allii Ta y3araJbHEHMM IOKA3HUKOM OLIiHKU
chepu noskinnasg. KombiHoBaHa [isd €KOJIOTIYHUX,
pagialiiHuX i TcuxojoriyHuX YuHHUKIB B 3C PAEC
BUMara€ BUBYCHHS CTaHY 300POB’sI HACEJICHHSI.
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pres-d-une-centrale-nucleaire-favoriserait-la-leucemie-chez-I-
enfant_1070801.html. (Last accessed: 10.10.2017).

exceed the ACL values at a runtime of 2012—2016
according to RNPP data. According to other moni-
toring bodies the exceedance of the BOD, total iron
and ammonium salts content over the ACL values
was observed in 2016—2017 in surface waters of the
river upstream the RNPP water catchment area and
downstream the RNPP. No excess of the ACL of
chemicals was observed over time in the open air of
the CA, in particular in the City of Varash and in
rural settlements,

4. Mean scores of the GHQ-28 somatization and
anxiety scales are significantly higher in rural popu-
lation of CA compared to urban one. A correlation
was established between the anxiety and somatiza-
tion rates and a generalized environmental score.
The combined effect of environmental, radiation
and psychological factors in the RNPP CA requires
studying of the population health.
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