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BAIAACAPAH TATEBUK CMUMOHOBHA

OviccepTtayns Ha Temy «OLeHKa XapakTepa, MacwTaboB 1 NocneacTBuiA
BO3AEMCTBMSA XBOCTOXPAHWU/IULL HA OKPY>KatoLLY0 Cpeay» no
cneumnanbHocTn «Feoakonorusa» - N 1.04.01
Ha COMCKaHWe YYeHOWN CTeneHN KaHAnAaTa TEXHUYECKUX HayK
3awmnTta gucceprtaymm coctontea 26.08.2026r. B 14:00 Ha 3acefaHnuM cneynanmsnpoBaHHOro
coseTa 005 «Haykwn o 3emne», felicTBytowwero npn EpeBaHCKOM rocyapcTBEHHOM
yHusepcutete. Agpec: PA, r. EpesaH, 0025, yn. Aneka MaHykaHa, 1, ETY, hakynbTet
reorpauun n reosioruu.

Peslome
WccnepoBaHne NOCBALEHO OLLEHKE 3KOJIOTMYECKOro BO3L4EMCTBUA  XBOCTOXPaHUNULY
ropHOA06bIBaOWMX NpesnpuaTuii ApmeHUn N paspaboTke METOA0B CHVKEHUS MUTpalmmn
3arpssHAlWKMX  BewecTB.  AKTyanbHOCTb  paboTbl  06ycnoBfeHa Heo6X04UMOCTbIO
npefoTBpaweHns fgerpagaumm 3emenb, a TakXe 3arpsAsHeHuUs BOAHbLIX U aTMOC(EPHbIX
3KOCUCTEM B palOHax MHTEHCUBHOW f06bIYN MegHO-MONNGAEHOBBIX PYA.
Llenbto  mnccnepoBaHUsA  ABNAETCA  KOMIMJIEKCHas  OueHKa MacwTaboB  BO34eNCTBUA
XBOCTOXpaHunuuw, Arapaka, leraHywa M ApuBaHUKa Ha OKpyXalolyw cpeay, BbiABNeHUE
3aKOHOMEPHOCTEN pacnpocTpaHeHUa TSHKENbIX MeTansioB M pa3paboTka TeXHOIOrMYecKmnx
PeweHni N0 OrpaHNYeHI0 UX MUTPaLLUN.
BbiiM n3yyeHbl reorpauyeckue, NPUPOAHO-KINMATUYECKNE N 3KOSIOTMYECKME YC/IOBUSA
TpeX KPYMHbIX [eACTBYKOLWMX XBOCTOXPaHUAML, a TakKXe 3aKOHCEepPBMPOBAHHOTIO
XBOCTOXpaHunwuya Myxpyr.
MpoBefeHbl NosieBble U NabopaTOpHbIE UccnefoBaHUA NpPo6 NoYB, BOAbI U PacCTUTENIbHOCTN.
YCTaHOB/MEHbl 3HAYUTENbHbIE MPEBbIWEHUS KOHLUeHTpauuii anemeHTtoB Cu, Zn, be, Mo u
APpYTux.
Mony4yeHHble pe3ynbTaTbl NOKasann, YTO YPOBEHb 3arpsA3HEeHMUA KOMMOHEHTOB OKpPY>Kato L e
cpeAbl CyWecTBEHHO 3aBUCUT OT pPacCcToOAHMSA [0 XBOCTOXPaHWAWULW, HanpaBneHus
npeo6nagarLwmx BETPOB U 0COBEHHOCTeM ApeHaXXHOro ctoka. Hanbonblwmne KOHLEHTpaLnm
TSOKENbIX  MeTannoB ObliM  3a)MKCUMpPOBaHbl B HenocpeicTBeHHOW  61M30CTM OT
XBOCTOXPAHWU/INLLY, M MOCTENMEHHO CHUXXA/INCb MO Mepe yaaneHnsa 0T UCTOYHNKOB 3arpsa3HeHns,
4YTO CBUAETENIbCTBYET O BblpaXXeHHOM MPOCTPAHCTBEHHOM XapaKTepe MX pacrnpocTpaHeHus.
KomneKCHbI aHanmM3 noys, NOBEPXHOCTHBIX BOL U pacTUTE/IbHOCTM MO3BONINA ONPeAe/INTb
OCHOBHble  HanpaB/ieHUs MWUrpauuum  3arpAasHALWMX  BewecTB, YCTaHOBUTb  30Hbl
MaKCMManbHOro 3K0/I0MMYeCcKOro pucka v OLEeHUTH CTENEHb BO3AENCTBMA XBOCTOXPaHMUNNLY
Ha npunerarLwme TeppuToOpuUn.
C y4yeTOM NpoBeAeHHbIX Uccef0BaHUA YCTAHOBIEHO YTO pacnpocTpaHeHMe 3arpsasHA WX
BELLECTB OCYLLECTBMSAETCA ABYMA MYTAMMU: BO34YLWHbLIMU NOTOKAMU N APEHaXHbIMW BOLaMW.
3arpAsHeHne NOCPeACTBOM BO3AYLWHBLIX MOTOKOB MPOUCXOAUT KaK C MOBEPXHOCTU
XBOCTOXpaHMIWLa, Tak U C Npuaerarnwmnx cyxmx Tepputopuin. Ha ocHoBaHUW pe3ynbTaToB
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NpoBefleHHbIX UCCnefoBaHUN Oblny pa3paboTaHbl TeXHUYECKUEe MeToAbl, 3aWULeHHble
COOTBETCTBYHOLMMUN NATEHTaAMW.

1. YkpenneHve nblneobpasyoWmnx MOBepPXHOCTEN, HAHECeHMeM C/os  WebHSA
(hpakumeri 10-15 mm ¢ nocnegytowieih 06paboTkoii 40%-HOWM NONMBUHMUNALETATHOM
ancnepcunein (7-8 n/m2). MeTog o6ecneymBaeT CHMXEHME MblneBbligeneHnsa Ao 50 %
M MOBbILLIEHNE NPOYHOCTN NOKPLITUSA A0 60 % [7].

2.  CHWXeHMe murpauum TsHKENbIX MEeTan/ioB B MpoLecce UCnapeHus, NOKPbITUEM
BOZHOM MOBEPXHOCTWN BCMYyYeHHbIM nepanTom (1,25-5 mm, 0,35 Kr/m2), KOTopblii He
NpensaTCTBYeT UCMapeHnto, HO COPOUPYET MOHbI MeTas/IoB, YMeHbLUAs UX NepeHoc
B atmocgepy [8].

Pa3paboTaHHble TEXHO/IOTUM TMOKa3aiM BbICOKYH 3(M(PEKTUBHOCTb U  3KONOTMYECKYHO
6e3onacHoOCTb. VX npMeHeHWe NO3BONSAET 3HAUYMTE/IbHO COKPATUTh 3arpsa3HeHne BO3ayxa U
BOAbl, CTabUNM3NPOBaThb Mbl/ieo0bpasyowme NOBEPXHOCTU U CHU3UTb MUTPALUIO TAXENbIX
MeTasifI0B B 30HE BO34ENCTBUSA XBOCTOXPAHUNLL,.

MpakTuyeckas 3Ha4YMMOCTb PaboTbl 3aK/1K04aeTCA B BOSMOXHOCTU BHeApeHUs paspaboTaHHbIX
MEeTO0B B FOPHOPY/AHbIX paloHaX APMEHWM C Le/ibi0 CHUXXEHUSA 3KOI0rMYeCKOM Harpysku u
yNy4leHNs COCTOAHUSA OKPYXKatoLwen cpesbl.

BAGHDASARYAN TATEVIK SIMON

Dissertation on the topic “Assessment of the Nature, Scale and Consequences of the
Impact of Tailings on the Environment” in the specialty 1D.04.01 - Geoecology for the
degree of Candidate of Technical Sciences
The dissertation defense will take place on 26 August 2026 at 2:00 p.m. at a meeting of the
Specialized Council 005 "Earth Sciences" operating at Yerevan State University.
Address: Faculty of Geography and Geology, Yerevan State University, 1 Alek Manukyan
Street, Yerevan 0025, Republic of Armenia.

Abstract

This study focuses on assessing the environmental impacts of tailings storage facilities in
Armenia and developing methods to reduce the migration of pollutants. The relevance of the
research is associated with the need to prevent land degradation and protect water and air
ecosystems in regions affected by intensive copper-molybdenum mining activities.

The aim of the study was to evaluate the extent of environmental impacts caused by the
Agarak, Geghanush and Artsvanik tailings storage facilities, identify the main patterns of
heavy metal dispersion, and develop technological approaches for limiting their migration in
the environment.

The geographical, climatic and environmental characteristics of three active tailings storage
facilities, aswell as the decommissioned Pukhrut tailings facility, were investigated. Field and
laboratory analyses of soil, water and vegetation samples were conducted. Elevated
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concentrations of Cu, Zn, Fe, Mo and several other elements were detected in different
environmental compartments.

The obtained results demonstrated that the level of environmental contamination was
strongly influenced by the distance from the tailings storage facilities, the prevailing wind
directions, and the characteristics of drainage flow. The highest concentrations of heavy
metals were detected in the immediate vicinity of the tailings storage facilities and gradually
decreased with increasing distance from the pollution sources, indicating a pronounced spatial
distribution pattern of contaminants. The integrated assessment of soil, surface water, and
vegetation made it possible to identify the principal pathways of pollutant migration,
delineate areas of elevated environmental risk, and evaluate the extent of the impact of
tailings storage facilities on the surrounding ecosystems.

The results showed that pollutant transport occurs primarily through two pathways:
atmospheric dispersion and drainage water flows. Airborne contamination originates both
from the exposed surfaces of tailings storage facilities and from adjacent dry areas. Based on
the findings of the study, several engineering solutions protected by relevant patents were
developed.

1.  The first method involves the stabilization of dust-generating surfaces by applying
a 10-15 mm layer of gravel followed by treatment with a 40% polyvinyl acetate
(PVA) dispersion at a rate of 7-8 L/m2. The method reduces dust emissions by up to
50% and increases surface stability by up to 60% [7].

2. Thesecond method is aimed at reducing heavy metal migration during evaporation
by covering the water surface with expanded pérlite (1.25-5 mm; 0.35 kg/m2). The
perlite layer does not interfere with evaporation but effectively sorbs metal ions,
thereby reducing their transfer into the atmosphere [8].

The proposed technologies demonstrated high efficiency and environmental safety. Their
implementation can significantly reduce air and water pollution, stabilize dust-generating
surfaces, and limit heavy metal migration within the areas influenced by tailings storage
facilities.

The practical significance of the research lies in the potential application of the developed
methods in mining regions of Armenia to reduce environmental pressures and improve
environmental quality.
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