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HIDROGEOLOGIJA LEZISTA BAKRA I ZLATA CUKARU PEKI - OD
ISTRAZIVANJA DO EKSPLOATACIJE

Neboj$a Atanackovi¢', Vladimir Zivanovi¢!, Veselin Dragisi¢!, Jelena Davidovi¢>
"Univerzitet u Beogradu — Rudarsko-geoloski fakultet, Beograd, Srbija, 2Balkan Exploration and
Mining, Bor, Srbija
E-mail: nebojsa.atanackovic@rgf.bg.ac.rs

Kljuéne reci: Podzemne vode, Mineralne sirovine, Rudnicka hidrogeologija, Odvodnjavanje
rudnika, Timoc¢ki magmatski kompleks

Leziste ,,Cukaru Peki® ubraja se u znacajnija novootkrivena leZista bakra i zlata svetskih
razmera. Dosada$njim istraznim radovima u okviru leziSta identifikovana su dva glavna rudna tela:
Gornja zona i Donja zona. U periodu od otkrivanja u 2012. godini pa do pocetka eksploatacije gornje
zone u 2021. godini, leziste i okolorudne stene bile su predmet intenzivnih geoloskih, geotehnickih,
geofizickih 1 hidrogeoloskih istrazivanja u cilju identifikacije rezervi mineralnih sirovina kao i
ispitivanja nacina i izvodljivosti eksploatacije i inzenjersko-geoloskih uslova izvodenja rudarskih
radova. Adekvatna karakterizacija hidrogeoloskog sistema je neophodna za razumevanje rizika vezanih
za podzemne vode, a posebno u odnosu na odvodnjavanje rudarskih radova, preci§¢avanje i upravljanje
rudnickim vodama, potencijalnih uticaja na podzemne vode okolnih izdni i postojece korisnike; kao i
za vodosnabdevanje rudnika i prate¢ih postojanja. Istrazni hidrogeoloski radovi izvodeni su fazno,
saglasno glavnim etapama u razvoju projekta. Primenjene su savremene metode hidrogeoloskih
istrazivanja, ukljucujuéi: opite utiskivanja vode uz upotrebu hidraulickih pakera do dubine od 800 m,
reometriju, ugradnju baterija ,,vibrating-wire* pijezometara do dubine od 2000 m, testovi crpenja i
ugradnja viSe desetina istraznih bunara i pijezometara. Na Sirem prostoru leziSta uspostavljen je
monitoring kvantitativnih i kvalitativnih parametara povrsinskih i podzemnih voda. Tokom priprema za
otvaranje leziSta vrSena su namenska istrazivanja na lokacijama planiranim za izradu glavnih rudarskih
objekata otvaranja (niskop i okna). Sprovedenim istrazivanjima prikupljeni su podaci o filtracionim
karakteristikama osnovnih litoloskih jedinica kao i o promena pijezometarskih pritisaka po dubini i u
prostoru. Iduc¢i od najmladih, sedimenti slatinskog neogenog basena u zoni rudnika odlikuju se srednjim
do lo$im filtracionim karakteristikama sa geometrijskom sredinom vrednosti koeficijenta filtracije od
2.7E-07 m/s. Primetno je smanjenje udela krupnije frakcije sa dubinom, pa se dublji delovi basena
odlikuju smenom glinaca i sitnozrnih pescara, dok su slojevi i proslojci krupnozrnih pescara i
konglomerata ¢e$¢i na dubinama manjim od 150 m. U okviru navedenih litoloskih ¢lanova formirana je
pukotinska izdan male izdaSnosti pod subarteskim do arteskim pritiskom (zavisno od lokacije). Sli¢na
sekvenca u litoloskom sastavu primetna je i kod gornjo krednih klasti¢nih sedimenata povremeno
prisutnih u podini neogenog kompleksa, a sa znacajnim rasprostranjenjem na povrSini terena u
zapadnom delu eksploatacionog polja. Geometrijska sredina koeficijenata filtracije gornjo krednih
pescara i konglomerata (poznati kao borski konglomerati) iznosi 4.2E-08 m/s. U podini konglomerata
nalaze se laporci koji su identifikovani kao uslovno bezvodne stene, sa geometrijskom sredinom
koeficijenta filtracije od 3.1E-09 m/s. Za ispucale zone vulkanskih i vulkanoklasti¢nih stena gornjo
kredne starosti, u okviru kojih je deponovana mineralizacija, konstatovana su bolja filtraciona svojstva
(geometrijska sredina Kriznosi 1.3E-07 m/s). U okviru vulkanita u zoni rudnika formirana je pukotinska
izdan pod subarteskim pritiskom. Prikupljeni podaci iskoriS¢eni su za pripremu konceptualnog
hidrogeoloskog modela Sire zone lezista, koji je posluzio kao osnova za razvoj hidrodinami¢kog modela
strujanja podzemnih voda. Prilikom izvodenja rudarskih radova na otvaranju lezista konstatovani su
prodori podzemnih voda u koli¢ini do 50 I/s, najve¢im delom vezani za vulkanite. Registrovani prilivi
podzemnih voda nalaze se u okvirima prognoziranih, ¢ime je potvrden znacaj adekvatnih hidrogeoloskih
istrazivanja za planiranje, upravljanje i zastitu voda na projektima eksploatacije mineralnih sirovina.
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HYDROGEOLOGY OF THE CUKARU PEKI COPPER-GOLD DEPOSIT - FROM
EXPLORATION TO EXPLOITATION

Neboj$a Atanackovi¢', Vladimir Zivanovi¢!, Veselin Dragisi¢!, Jelena Davidovi¢>
"University of Belgrade — Faculty of Mining and Geology, Belgrade, Serbia, ?Balkan Exploration and
Minerals, Bor, Serbia
E-mail: nebojsa.atanackovic@rgf.bg.ac.rs

Key words: Groundwater, Raw materials, Mining hydrogeology, Mine dewatering, Timok
Magmatic Complex

The "Cukaru Peki" deposit is one of the most important newly discovered world-class copper
and gold deposits. So far, two main ore bodies have been identified within the deposit: Upper Zone and
Lower Zone. From discovery in 2012 to the beginning of the exploitation of the upper zone in 2021, the
deposit and surrounding rocks were the subjects of intensive geological, geotechnical, geophysical, and
hydrogeological research to identify mineral reserves and assess the method and feasibility of
exploitation and engineering-geological conditions for mining. Adequate characterization of the
hydrogeological system is necessary to understand the risks associated with groundwater, especially in
relation to dewatering of mining works, treatment and management of mine water, potential impacts on
surrounding aquifers and existing users, as well as for water supply of mines and accompanying
facilities. Hydrogeological investigations were performed in phases according to the main stages in the
development of the project. Sophisticated methods of hydrogeological research have been applied,
including: water injection tests using hydraulic packers up to a depth of 800 m, spinner tests, installation
of multi-level vibrating-wire piezometers up to a depth of 2000 m, pumping tests, and installation of
dozens of monitoring wells and piezometers. Monitoring of quantitative and qualitative parameters of
surface and groundwater has been established in the wider area of the deposit. During the preparations
for the access to the deposit, dedicated research was performed at the locations planned for the
construction of the main mining infrastructure (decline and shafts). The hydraulic conductivity data for
main lithological units and distribution of piezometric heads were collected under the implemented
investigations. Going from the youngest, the sediments of the Slatina Neogene basin in the mine zone
are of moderate to poor filtration characteristics with a geometric mean value of the hydraulic
conductivity of 2.7E-07 m/s. There is a noticeable decrease in the share of larger fractions with depth,
so the deeper parts of the basin are characterized by the change of clays and fine-grained sandstones,
while layers and interlayers of coarse-grained sandstones and conglomerates are more frequent at depths
less than 150 m. Low yield fractured aquifer within the mentioned lithological members is formed under
semi-confined to artesian pressure (depending on the location). A similar sequence in the lithological
composition is also noticeable in the Upper Cretaceous clastic sediments occasionally present in the
bedrock of the Neogene complex, and with a significant distribution on the surface of the terrain in the
western part of the exploitation field. The geometric mean of the hydraulic conductivity of Upper
Cretaceous sandstones and conglomerates (known as Bor conglomerates) is 4.2E-08 m/s. Below the
conglomerate are marls characterized as aquitard, with a geometric mean hydraulic conductivity of 3.1E-
09 m/s. For fractured zones of volcanic and volcaniclastic rocks of the Upper Cretaceous age, which are
deposit host rocks, better filtration properties were found (geometric mean Ks is 1.3E-07 m/s). The
collected data were used to prepare a conceptual hydrogeological model of the wider deposit zone, which
served as the basis for developing a numerical groundwater flow model. During the advancement of the
development mine workings, groundwater inflows of up to 50 1/s were encountered, mainly related to
volcanic rocks. The registered groundwater inflows are within the estimated limits, which confirms the
importance of adequate hydrogeological research for water planning, management, and protection on
mineral exploitation projects.

38

Book of abstracts



