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VY nucepraniiiHiii poOOTi, 10 € 3aBEPIIEHOI0 HAYKOBOK POOOTOIO, MOAAHO
BUPIIICHHS aKTyaJbHOTO HAayKOBO-TIPHKJIAIHOTO 3aBAaHHS, IO IOJATAE B PO3poOIIi
TCOPETUYHUX 3acajl, MCTOJAMYHUX ITOJIOKEHb Ta TMPAKTHYHUX PEKOMEHJAIIN II0J10
OI[IHKA  €KOJOTr0-€KOHOMIUHHMX HACHIIJIKIB 3aXOPOHEHHsS BIJIXOAIB YpPaHOBOTO
BUPOOHUIITBA Ha ypOaHI30BAaHMX TEPUTOPIAX Ta TMOJAIBIIOIO IOBOKCHHS 3
HAasIBHUMH CXOBHUIIAMH [IUX HEOE3MEUHUX BIAXO/IB.

BukonaHo aHaii3 BIUIMBY pajlialliiHO-HEOE3MEUHNX PEYOBHUH, K1 30€piraroThes
B CXOBHUIIaX BIJIXOJIIB YpPaHOBOT'O BHUPOOHMIITBA, HA HACEJNEHHS Ta JOBKULIS.
Bcranomneno, mo 1ied BIIMB Ha ypOaHI30BaHMX TEPUTOPISIX 31 3HAYHHUM
AHTPONOTEHHUM HaBaHTA)XCHHSIM, Ha HACEJICHHSA Ta JOBKULIS JOHWHI HEAOCTATHHO
nocmipkenuit. [lokazaHo, 1o Ui paiOHY Je PO3MIIIEHI CXOBHINA YPaHOBOI'O
BupoOHunTea BO «IIpugninpoBcrkuii ximiyauit 3aBoa» (BO «I1X3»), xapaktepHa
HAsIBHICTh HE JIMIIE PaJiOAKTHBHOIO a 1 3HAYHOT'0 XIMIYHOTO 3a0pYIHEHHS JOBKLIISA
TOMY OJIHO3HaYHO OIIIHUTA HACTIAKKA BIUIMBY CXOBHUI HA 3J0pOB'S JOJEH
HEMOKITUBO.

Buxonano anami3 poOIT BITYM3HSIHUX BYEHUX, SIKI TMPUCBSIYCHI TMUTAHHSM,
MOB’SI3aHUM 3 EKOJIOTIYHUMHU Ta EKOHOMIYHUMHU TIpoOJIeMaMHu paji0OaKTUBHOTO
3a0pyIHEHHS NOBKULIA. BcTaHOBIEHO, M0 I1i pOOOTH B OCHOBHOMY 3BOJSITHCS [0
JOCTI/DKCHHS] HACHIAKIB BIUIMBY Ha JOBKUUIA Ta HaceleHHS YopHOOMIBCHKOT
KaTacTpo(du, sKi CYTTEBO BIAPIZHSIOTHCS BiJl HACHIAKIB BIJIMBY HA HACEJCHHS Ta
TEPUTOPIi CXOBUIN 3 PANIOAKTUBHUMHU BIAXOAAaMU YpPaHOBOTO BUPOOHUIITBA, TOMY

Marepialid UUX JOCTIKEHb HE JO3BOJISIOTH B MOBHIA Mipi iX BUKOPUCTOBYBATH IPU



OI[HI[I MOJIMBUX EKOJOTIYHUX Ta €KOHOMIYHUX HACIHIJIKIB 30€piraHHs BiIXO1B
YPaHOBOT'O BUPOOHMIITBA Ha YPOAHI30BAHUX TEPUTOPISAX.

BceraHoBneHo, 110 Bcl HasBHI BHUBEAEHI 3 €KCIUIyaTalii 1 3aKOHCEpBOBaHI
CXOBHIIA MPOAYKTIB nepepoOku ypanoBux pyn BO «I1X3» y moBHOomy 00cs31 He
BIIMOBIIAIOTh BUMOTraM YHHHOTO 3aKOHOJABCTBA JIO CXOBUI PaJi0aKTUBHUX
BIIXOMIB, $IKI TPOWIIIM CTaJll0 «3aKPUTTS», IO OOYMOBIIOE TepeOyBaHHS IHX
CXOBHII[ y 30HI CYBOPOrO PEKUMY KOHTPOJIIO 3a iX CTaHOM. BHWKOHaHO aHaji3
paxiaimiifHol cuTyalii Ha XBOCTOCXOBHIIAX Ta MPUJIEMNIUX J0 HUX ypOaHI30BaHUX
TEPUTOPIAX Ta JOCIIIHKCHI IIIAXU PO3IMOBCIOHKCHHS PaioaKTUBHUX PEYOBHH Ha
MPWIETII1 O CXOBHUIIl TEPUTOPIi.

[TokazaHo, 110 3axXOpOHEHHS BIAXOJIB ypaHOBOrO BUPOOHHIITBA Ha
ypOaHI30BaHUX TEPUTOPISIX CIOPUUYMHUIIO TOSBY PI3HOMAHITHUX COIlaJIbHO-
€KOHOMIYHMX HACIIAKIB, $KI OOYMOBJIEHI IIKIJUIMBUM BIUTMBOM paJiaiiiiHo-
HEOC3MEeYHNX PEYOBMH HAa HACCIICHHS Ta JOBKUUIA, Ta HAsSBHOK pajialliiHOIO
CUTYalli€l0 Ha XBOCTOCXOBHMILAX Ta MPWJIETIIN MO HUX MICIEBOCTI. 3ampONnOHOBAHO
METOAWYHI MIAXOOW JO0  OIIHIOBAaHHA  COILAJbHO-€KOHOMIYHUX  HACIIIKIB
3aXOpPOHEHHS BiAXO0MIB ypaHoBoro BupoOHuNTBA BO «I1X3», ski 06a3yroThcs Ha
BCTAHOBJICHHI Ta BpaxyBaHHI BCI€i CYKYIHOCTI COIIaJIbHO-TICHXOJIOTIYHUX, MEINKO-
0I0JIOTYHUX Ta COIIaJbHO-EKOJOrYHUX KOMIIOHEHT, Ta BCTAHOBJICHO OCHOBHI
YUHHUKH, K1 00yMOBIIIOIOTh 3HAUUMICTh IIUX KOMIIOHEHT.

BukonaHna oIfiHKa €KOHOMIYHHMX HACIIAKIB 3aXOPOHEHHsI BIAXOJIIB YPaHOBOTO
BUPOOHHUIITBA HA YpPOaHI30BaHUX TEPUTOPIAX Ta AWMHAMIKA 3MIH BHUTpAT Ta BTpAT,
0OyMOBJICHMX HAsBHICTIO CXOBHWIIl IIMX BIJXOAiB, Ha MaWOyTHI MepioAW dYacy, sika
MoKasala, 10 cepell PI3HUX TPyH BUTPAT Ta BTPAT JOMIHYIOUMMH € BUTPATH Ha
3aX0JI1 3 OXOPOHHU Ta HAIJISy 32 CTAHOM CXOBHIII BITXO/TIB.

3anmponoHOBaHUA HAYKOBO-METOJUYHHUIN 1HCTPYMEHTApid JJIsi MPOTHO3YBAaHHS
EKOJIOTIYHUX HACIIIKIB Ta MarepialbHOTO 30WTKY TpPH BUHUKHEHHI MOKJIHUBUX
aBapiiHUX CUTyaIlii Ha CXOBHUIIAX paiiariiHo-HeOe3neyHnx BimxomiB. [lokazaHo,
1[0 3BaXKalOUM Ha Maje 3HAYEHHs WMOBIPHOCTI aBapiii, MPOrHO30BaHUN 30UTOK Bij
HUX € CYTTEBO MEHIIUM BiJ TOTOYHUX BHUTPAT, TOB’SI3aHUX 3 EKCIUTyaTaIli€lo

cxouil. IIpore momiOHa cwHTyaliss € THUIIOBOK JIMIIE 3a YMOBH HasBHOCTI



HAJIaro/KEHO1 CHCTEMHU OXOPOHH Ta HArJsAy 3a CTAHOM CXOBHIIL, a 3a 1X BIICYTHOCTI
BIPOT1IHICTh aBapiiiHOr0 BUKUAY Pall0aKTUBHUX BIIXO/IB 32 MEX1 CXOBHILl MOXE Ha
KUIbKa MOPSIKIB 3pOCTH, a BIATNOBIIHO MOXE CYTTEBO 3pPOCTH 1 MPOTHO30BAaHUMN
30UTOK BIiJ] IIUX MOJIM.

Po3pobiiena crpateris MNONanblIOTO TMOBOKEHHS 3 BIIXOJaMU YPaHOBOTO
BupoOHunTBa BO «JIX3», sxka 3BoAMTHCS A0 3IIMCHEHHS KOMIUIEKCY 3aXOJIB 3
pemenianii Ha 3a0pyJHEHUX TEPUTOPIAX, IO JIO3BOJSAIOTH BHUBECTH iX 3
OOCITyrOBYBaHHSI W PETYJIIOIOUOTO KOHTPOIIO Ta IMOBEPHEHHS [HMX TEPHUTOPIA 10
BUTPHOTO, HEOOMEXKEHOTO a00 MpUHANMHI KOPHUCHOTO BUKOPHCTAHHS MICIIEBUMHU
rpomaamMu  ab0 HOBMMH  BJIACHUKaMH. 3alpONOHOBAHHWHA  OprasizaiiifHo-
€KOHOMIUYHMM MeXaHI3M peajizailii cTparerii MoJajdbIIOr0 TMOBOJKECHHS 31
CXOBMIIIAMHU BinXoAiB ypaHoBoro BupoOHunTBa BO «IIX3» Ta 00rpyHTOBaHI
HANPSIMKA MOJKJIMBOTO BHUKOPUCTaHHS TEPUTOPil CXOBHII 3 BIIXOJaMH YPaHOBOIO
BUPOOHUIITBA B MalWOYTHbOMY, $IKI CHpPSMOBaHI Ha MIHIMI3allll0 BHUTpAT Ha
00CITyroByBaHHS CXOBHIII. 3alPOTIOHOBAHO AJITOPUTM IPOIIECY BUBEACHHS TEPUTOPIH
CXOBHUII[ 13 PEryJIOIYOro KOHTPOJIO Ta IMepeAadi TepUTOpPii CXOBUIL HOBUM
KOpHCTYyBayaMm.

[TokazaHo, o s yMOB YKpaiHU aJIbTEPHATUB MOBEPXHEBOMY 3aXOPOHEHHIO
BIZIXO/IB YPAHOBOTO BUPOOHUIITBA HEMAE, TOMY JJIs TIOTIEPE/HKEHHS 3HAYHUX BUTPAT
1 BTpaT CyCHiIbCTBAa B MailOyTHbOMY, HEOOXigHa po3poOKa HOPMATHBHO-TIPABOBOT
0a3u, ska 6 3abe3reuyBana MPUBEJCHHS TEPUTOPIM CXOBHIN B OE3MEUYHHH CTaH I
i 9ac poOOTH 13a pPaxXyHOK MiAMPUEMCTB YPAHOBOT'O BUPOOHUIITBA.

HaykoBa HOBU3HA 0JIep)KaHUX PE3YNIHTATIB MOJISTA€ Y HACTYITHOMY:

VOOCKOHANEHO!

— METOAWYHI ITAXOMH OO0 OIIHIOBAHHSA COLIAJIbHO-€KOHOMIYHMX HACIIIKIB
3aXOpOHEHHS BIIXO/IIB ypPaHOBOTO BHPOOHUIITBA HAa ypOaHI30BaHUX TEPUTOPISX, SKI
0a3yrlOThCS Ha BCTAHOBIICGHHI Ta BpaxyBaHHI BCi€l CYKYMHOCTI COIliajJbHO-
IICUXOJIOTTYHUX, MEIUKO-OI0JOTIYHUX Ta COIIAJIbHO-€KOJOIIYHMUX KOMIIOHEHT, IO
J03BOJIMJIO BHUSIBUTH BHUTPATH Ta BTPATH, OOYMOBJICHI HASBHICTIO CXOBHII ITHX

B1IXO/1B Ta CIIPOTHO3YBAaTH iX AUHAMIKY Ha MailOyTHI EP1OAM Yacy;



— HAYKOBO-METOJMYHUWA IHCTPYMEHTApIM IJIs NPOrHO3YBAHHS EKOJOTTYHHUX
HACJHIIKIB Ta MarepiajbHOro 30UTKY IpU BUHUKHEHHI MOXIIMBHX aBapiMHHUX
CUTyallll Ha CXOBHIIAX pajialiifHO-HEOE3NEeYHUX BIIXO/IIB, IO JTO3BOJMIO OLIHUTH
MPOrHO30BaHUM 30MTOK BiJl HUX 3a YMOBU HAsIBHOCTI HAJaropKeHOi CUCTEMHU
OXOPOHHM Ta HATJIAY 32 CTAHOM CXOBHIIIL, a 3a iX BICYTHOCTI;

— KOHIIENTYaJIbH1 MIJX0/IA 10 CTpaTerii MOAANbIIOr0 MOBOKEHHS 3 BIAX0JaMHU
ypanoBoro BupoOHunTBa BO «IIX3», sika 3BoauTHCS 10 3A1MCHEHHS KOMILUIEKCY
3aX0JiB 3 pemenialii Ha 3a0pyJIHEHHX TEPUTOPIAX, IO JIO3BOJSIOTH BUBECTH iX 3
o0CITyroByBaHHS W PEryJIIOIOYOTO KOHTPOJIK Ta TMOBEPHEHHS IHMX TEPUTOPIA 10
BUILHOTO, HEOOMEXeHOro abo NpHHAWMHI KOPHUCHOTO BHUKOPUCTAHHS MiCIICBUMH
rpoMajaMu;

— OprasizaniiHO-eKOHOMIYHMI MeXaHI3M peaji3alii cTpaTerii Mmojanbliioro
MOBOJIKEHHS 31 CXOBHIIIAMHU BiIX0AiB ypaHoBoro BupoOHHMITBAa BO «I1X3», sxwmii
BKJIFOYAE €Tamu IATOTOBYMM, BUOIPKOBHM, TMPOEKTHUN, TEXHOJOTIYHUM Ta
MOHITOPHHTOBHUI €Talu 1 J03BOJISE€ MIHIMI3yBaTH BHTPATH Ta BTpATH, IOB’s3aHi 3
HAsSIBHICTIO yCiX CXOBWII, SIK HUHI Tak 1 B MaOyTHI TIepioau Yacy, mpu 30epeKeHH1
NPUIHIATHOTO PiBHS O€3MEKHU sl HACEJIICHHS Ta MEepCOoHAaY;

HAOY10 NOOAILULO2O POZBUMK):

— ximacudikamis  COIlaJbHO-CKOHOMIYHUX HACHIJIKIB, sIKI OOYMOBJICHI
IIKIJJIMBUM BIUTMBOM paJiiariiHO-HEOE3NMeYHUX PEYOBUH HA HACEJICHHS Ta JOBKIJIA,
Ta HAsSBHOKIO PAaJiallifHOI0 CHUTYaIll€l0 Ha XBOCTOCXOBHIIAX 1 TMPHJICTIIA 0 HHX
MICIIEBOCTI;

— METOIWYHI MIAXOAW 10 BHUOOPY MOPSAKY MPOIECY BUBEIACHHS TEPHUTOPIi
CXOBHUII[ 13 PETryJTIOIYOro KOHTPOJIO Ta IMepefadi TePUTOPi CXOBUIN HOBUM
KOPHUCTYBadaM Ta HAMpsiMiB MaiiOyTHLOTO BUKOPUCTAHHS.

IIpakTuyHe 3HAYEHHN OJCPKAHUX PE3YNbTATIB OHUCEPTAIIHHOT POOOTH
MOJIATA€E B TOMY, IO 1l TEOPETHYHI i METOJUYHI TIOJIOKEHHS JTO3BOJWIH PO3POOUTH
QITOPUTM TIPOIECY BUBEICHHS TEPUTOPIN CXOBHII 13 PETYIIOIOYOTO KOHTPOJIO Ta
nepejayl TEpUTOPIA CXOBHUIL HOBUM KOpPHCTYBadaM, SIKMU MOJIATae y MPOBEJCHHI
MEBHOI 3alpONOHOBAHOI MOCIIIOBHOCTI JId Ta po3poOIl AETaIbHOTO IUIaHY

pemMenialiii, Ta, BIAMOBIAHO 10 MPHUHIUNY ONTHUMI3AIlli, OOIPYHTOBAHUN MOPSAIOK



Mpollecy TUIAaHYBaHHS Ta TMPOBEJCHHS 3aXOAiB 3 pemesiallii, KEepyr4uCh SKUMHU
3apONOHOBAaHI HAaMOUIBII JOLIbHI BapiaHTH BUKOPUCTAaHHS TEPUTOPIA CXOBMIILL
BiIXxoAiB ypaHoBoro BupoOHunTBa BO «IIX3» micias mpoBeAeHHs 3aXOiB 3 iX
peMeiatii.

KamouoBi ciaoBa: eKOHOMIYHA OIIHKA, COIlaJbHI HACIIAKH, CKOJIOT1YHI
HACIIJKU, BUTpPATH, BTpaTH, BIAXOJM, CXOBHUINA, padialliiHO-HeOe3MeyHl PEUOBUHH,

aBapiiiHi BUTOKH, EKOHOMIYHE OOIPYHTYBaHHs, 3a0pyAHEHHS TEPUTOPIM.



ANNOTATION

Arzhevichev D.V. Ecological and economic analysis of the consequences of
the uranium waste dumping in urbanized areas. — Qualifying scientific work on the
rights of a manuscript.

Thesis for a scientific degree of PhD in specialty 051 - economics (05 - social
and behavioral sciences) — Dnipro University of Technology, Dnipro, 2020.

The dissertation, which is a completed scientific work, provides the solution of
a topical scientific and applied problem related to the development of theoretical
principles, methodological provisions and practical recommendations for the
assessment of the ecological and economic consequences resulting from dumping of
uranium waste in urbanized areas and subsequent handling of the existing storages of
such hazardous waste.

The influence of radiation hazardous substances, that are stored in the uranium
production waste storage, on the population and the environment is analyzed. It has
been established that this influence is still insufficiently studied in the context of
urbanized territories with a significant anthropogenic load on the population and the
environment. It is shown that the area where uranium storage facilities of the
Prydniprovsky Chemical Plant (PCP) are located, is characterized by the presence of
not only radioactive but also a significant chemical pollution of the environment,
therefore it is impossible to unequivocally estimate the consequences of the storage
facilities impact on human health.

The domestic scientists’ works devoted to issues related to environmental and
economic problems of the environment radioactive contamination are reviewed. It
has been established that these works are basically focused on the research into the
consequences of the Chernobyl catastrophe impact on the environment and the
population, which significantly differ from the consequences of the impact produced
by the storage facilities with radioactive waste of uranium production on the
population and the territory. Therefore, the materials of these studies cannot be fully
used in assessing possible environmental and economic effects of storing uranium

waste in urbanized areas.



It was established that all available decommissioned and mothballed storage
facilities for uranium ore processing products in the PCP do not fully comply with the
current legal requirements set for the radioactive waste storage facilities that have
undergone the "closure™ stage, which necessitates location of these facilities in the
zone of strict control regime to monitor their condition. An analysis of the radiation
situation at tailings storages and the adjacent urban areas has been carried out, and the
ways of radioactive substances spreading over the territory adjacent to the repository
have been investigated.

It has been shown that dumping of uranium waste in urban areas has led to the
emergence of various socio-economic effects caused by the harmful impact of
radiation hazardous substances on the population and the environment, and on the
existing radiation situation at tailings and the adjacent areas. The methodical
approaches to the assessment of socio-economic consequences of dumping uranium
waste at PCP are proposed, based on the establishment and consideration of the entire
set of socio-psychological, medical, biological and socio-ecological components. The
main factors determining the significance of these components are identified.

The prognosed economic consequences of uranium waste dumping in urban
areas and the dynamics of change in costs and losses due to the availability of the
waste repositories have been estimated, which has shown that the costs of measures
to protect and supervise the waste storage facilities state are dominant among
different groups of costs and losses.

The scientific and methodological toolkit for forecasting ecological
consequences and material damage caused by possible emergency situations at
storages of radiation hazardous wastes is proposed. It is shown that given the low
probability of accidents, the predicted damage from them is significantly lower than
the current costs associated with the operation of storage facilities. However, this
situation is typical only if there is a well-established system of protection and
supervision of the storage facilities state, and in the absence of such system, the
probability of emergency discharge of radioactive waste outside the storage facilities
may increase by several orders of magnitude, and consequently, the expected loss

from these events may significantly grow.



The strategy for further management of uranium waste at PCP is developed,
which consists in the implementation of a set of remediation measures in
contaminated areas. These measures allow to withdraw the territories from
maintenance and regulatory control, and to return them to free, unrestricted or at least
practical use by local communities or new owners. The organizational and economic
mechanism for the implementation of the strategy for further management of uranium
waste storage facilities at PCP is proposed. With a view to minimizing the cost of
storage facilities maintenance, substantiation is provided for the ways of possible
future use of the territory where repositories with uranium production waste are
located. An algorithm for the process of removing storage areas from regulatory
control and their transfer to new users is proposed.

It is shown that for Ukraine there are no alternatives to surface dumping of
uranium waste. Therefore, in order to prevent significant costs and losses to be
inflicted on society in the future, it is necessary to develop a regulatory and legal
framework that would ensure that the storage areas are brought to a safe state even
during their operation and at the expense of uranium production enterprises.

Scientific novelty of the obtained results lies in the following aspects that have
been

improved:

- methodological approaches to the assessment of the socio-economic
consequences of uranium waste dumping in urban areas based on the establishment
and consideration of the entire set of socio-psychological, medical and biological and
socio-ecological components, which allowed to identify costs and losses arising from
the existing storage facilities for these wastes and predict their dynamics for the
future;

- scientific and methodological tools for predicting ecological consequences
and material damage associated with possible emergency situations at the storages of
radiation hazardous wastes, which allowed to estimate the predicted damage from
them, provided there is a well-established system of protection and supervision of the
repositories state, and, in their absence;

- conceptual approaches to the strategy of further management of uranium



waste at PCP, which consists in implementing a set of remediation measures in
contaminated areas, allowing to withdraw them from maintenance and regulatory
control and return of these territories to free, unlimited or at least practical use by
local communities;

- organizational and economic mechanism for implementing the strategy of
further handling uranium waste storage facilities at PCP, which includes preparatory,
sampling, design, technological and monitoring stages and allows to minimize costs
and losses associated with the availability of all storage facilities, at present and in the
future, while maintaining the acceptable level of safety for the population and the
personnel;

further developed:

- classification of socio-economic consequences caused by the harmful
influence of radiation hazardous substances on population and the environment, as
well as on the existing radiation situation at tailings and the adjacent areas;

- methodological approaches to choosing the procedure for exempting storage
areas from regulatory control and transferring storage areas to new users and
directions for future use.

Practical significance of the dissertation work results is associated with its
theoretical and methodological provisions which allowed to develop an algorithm for
the process of exempting storage areas from regulatory control and their transfer to
new users, which consists in carrying out a certain proposed sequence of actions and
developing a detailed plan for remediation, in accordance with the principle of
optimization, the order to plan and implement the justified remediation activities,
under whose guidance the proposed most appropriate options of the land use at the
PCP uranium waste storage facilities after their remediation measures can be carried
out.

Key words: economic assessment, social consequences, environmental
consequences, costs, losses, wastes, storage facilities, radiation hazardous substances,

emergency leaks, economic justification, pollution of territories.
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