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MOJEJIOBAHHSA JOBI'OCTPOKOBUX PAJIOJOI'TYHUX I TOKCHUKOJIOI'TYHUX BIIJINBIB
BIJ1 YPAHOBOT'O XBOCTOCXOBUIIA HA NIJI3EMHI I TIOBEPXHEBI BOIN

[IpencraBmeHo pe3yapTaTH MPOTHO3ZHOTO MOJETIOBAHHSA TEOMITpAIlifHAX MPOIECiB Y 30HI BIUIMBY ypPaHOBOTO
XBOCTOCXOBHINA «3axiTHe», Mo Halexutb 1o [lpuaninpoBckkoro ximiynoro 3aBoay (I1X3), m. Kam’suceke. Ilpu
napaMmeTpu3ailii reoMirpamiiHoi Mojesal BHKOPUCTaHO YTOYHEHI MapaMeTpH BOJOOOMIHY B 30HI XBOCTOCXOBHINA,
OTpUMaHI Ha OCHOBI IIOJBOBHX JOCTI[DKEHb 1 MOJETIOBaHHS reodinpTpamiiHux mnporneciB. KamiOpysaHHsS
reomirpaniiHoi moneni Ha ocHoBi mnporpamu NORMALYSA 3 BUKOpPHCTaHHSIM JaHHX CIIOCTEPEXEHb 32
panioakTUBHUM 3a0pyTHEHHSM HinzeMHuX Box 'y 2005 - 2021 p. mano 3mory ouinut copOuiitamii koedinient (Kd) ms
HalOinbI Hebesneunux 3abpyauIoBayis — izotomis 23234 (Kd = 8 + 2 j/kr) i CIIPOrHO3yBaTH IIBUAKICTH HEPEHOCY
ypaHy B MiA3€MHHX BOJAaX. 3rimHO 3 MojaenroBaHHAM y HaiOmmwkui 800 - 1100 pokiB KOHIIEHTpaIlisi ypaHy Y
CBEpUIOBMHAX Y 30HI BIUIMBY XBOcTocxoBHIna (Ha Bincrani 500 - 800 M) Oyme BH3HAYaTHCS TOJOBHUM YHHOM
ocepenkoM 3a0pyIHEHHS B aJOBIaJILHOMY BOJOHOCHOMY TOPH30HTi, m0 copMyBaBcs B Tepio] eKCIUTyaTarlil
XBOCTOCXOBHUINA. BiAmoBigHO, BWIy4eHHS XBOCTIB 13 XBOCTOCXOBHINA, IIEPE3aXOPOHEHHS iX Ha IHIMHNA IyHKT
30epiranas He Oyne eheKTHBHHM 3aXOJ0OM 3 TOUYKH 30pY MiHIMi3allii palioaKTHBHOTO 3a0pyTHEHHS IMig3€MHHX BOJI.
3rifHO 3 TPOrHO3aMHU CIIOKMBAHHS MiJ3eMHHX BOJ (YaCTKOBE NHTHE CIIOXKHMBAaHHS, 3pOIICHHA) 3a MeKaMu
npoMmMaiinanunky [1X3 Huwkye 3a TNOTOKOM BiJi XBOCTOCXOBHIIA IPH3BEJE /0 TEPEBHIICHHS BiAMOBITHOTO
pedepenTHoro piBHs (n03a ornpomineHHs >1 M3B/pik) uepe3 380 - 440 pokiB, a TOKCHKOJOTIYHHH BIUIUB Bifl ypaHy
MpU3BeAe [0 MEPEBHUIICHHS MPUITYCTUMOro iHmekcy Hebesmeku s ypamy (HI>1) — uepe3 200 - 260 pokis.
PesynbraTi MozieIIOBaHHS CBiIYaTh PO HEOOXiTHICTH OOMEKEHb Ha BUKOPHCTAHHS ITiJI3eMHUX BOJ| HIDKYE 32 IIOTOKOM
BiJl XBOCTOCXOBHINA B MEXax IMPOMHCIOBOTr0O MainaHuuky [1X3, a B JOBrocTpOKOBIif IEpCeKTHBI — 1 32 HOr0 MeXaMH.
[pn upomy 3abpymHeHHs p. KoHOMmNMHKA 3a paxyHOK Mirpamii pagiOHYKIIOiB 13 XBOCTOCXOBHWINA HE SBIISE
HENPUHHATHAX PATIONOTIYHUX 1 TOKCHKOJOTIYHHX PH3UKIB IS PO3TIIIHYTOTO CIICHApir0 (3pOIICHHS, CIOXXWBAHHS
pubn) BHACTIIOK po30aBiIeHHS 3a0pyTHCHD Y TOBEPXHEBUX BOJIAX.

Knitouosi cnosa: migzeMHi BOIH, TiAPOTEOJOTidHE MOJEMIOBaHHS, [IpMAHIIPOBCHKWI XiMIYHHHA 3aBOJ, OLIHKU

PH3HKY, ypaH.
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MODELING OF LONG-TERM RADIOLOGICAL AND TOXICOLOGICAL IMPACTS
OF THE URANIUM MILL TAILINGS ON GROUNDWATER AND SURFACE WATER

Modeling predictions are presented of radionuclide transport processes in the zone of influence of the Zahidne
uranium mill tailings situated at the Prydniprovsky Chemical Plant (PChP), Kamianske. The groundwater transport
model was developed using the NORMALYSA software. Refined estimates of parameters of water exchange in the
zone of uranium mill tailing (obtained from field studies and modeling of groundwater flow processes) were used to
parameterize the model for radionuclide transport in groundwater. Calibration of the radionuclide transport model using
monitoring data on radioactive contamination of groundwater in 2005 - 2021 allowed to estimate the sorption
distribution coefficient (Kd) for the most hazardous contaminants 2%82%U isotopes (Kd = 8 & 2 I/kg) and estimate the
rate of uranium migration in groundwater. According to modeling, during the next 800 to 1100 years, uranium
concentration in wells in the zone of influence of uranium mill tailing (at 500 - 800 m distance) will be determined
mainly by the contamination of the alluvial aquifer, which was formed during the operation period of the uranium mill
tailing. According to modeling predictions, usage of groundwater (partial drinking water consumption, irrigation)
outside the PChP site downstream of the uranium mill tailing will result in doses exceeding the relevant reference level
(annual effective dose > 1 mSv/year) in 380 - 440 years, while the toxicological impact will result in the exceeding of
the acceptable hazard index for uranium (HI >1) in 200 - 260 years. Modeling results indicate the importance of
restricting the use of groundwater downstream of the uranium mill tailing within the PChP industrial site and, in the
longer term, beyond its boundary. At the same time, contamination of the Konoplyanka River due to the migration of
radionuclides from the uranium mill tailing does not pose unacceptable radiological and toxicological risks for the
considered scenario (irrigation, fish consumption) due to the dilution of contaminants in surface waters.
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