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CIIEHHHOHUHOCT KAHTHPAMbA H3BOPCKMHX BOJIA HA 

BJIACHHH 3JA IOTPEBE OJIAHIHPAMIbA 

SPECIFIC TAPPING STRUCTURES FOR BOTTLING 

SPRING WATER ON VLASINA MOUNTAIN 

TIPET.IEJ1IHH PAJI – REVIEW PAPER 

Ancrpakr: BnacHHCKH KOMIJICKC y CIHBy peke Bpne w JiMcwHe ce KkapakTepime OpojHHM 
H3BOpHMa uHja H3/1aIIHOCT y MaKCHMyMy JIOCTHKe H 50 l/s. Hncka MuHepanunanuja, craOHnaH 

KBaJIHTET H TOJUHIIH5H MaKCHMyMH TIpoTHIaja KOjH Cc JaBJbajy y JyHy H aBrycTy KaJma je HajBeha 
noTpomiba (pnamuripaHe BOJIe rJaBHH Cy pa3no3H 3a KanTHpakbe IIOje/UHHHX H3BOpa H H>HXOBO 
yKJbyuHBaMe y nponec (praumpatba BOJIe mO3HaTc HOJI Ha3HBOM „Poca“. 36or koHTHHyajlHor 
pacra npojlaje OBE BOJIĆ, H3BpmueHa Cy JMeTaJbHa XHJporeoOmolmika HcTpa;kHBaMba 34 HmOTpeOc 
JoKka3HBaMba KBajiHTeTa H KBaHTHTeTA H3BOpCKHX BOJIa H3BOpa O3HaueHHX OpojeBHMa 15 u 16, 
ca IHJbĆM M»HXOBOT yKJbyuHBaMa y ripomec (pnaumipama. ĐaOopuka „BnacnMHkKa“ Koja je Jeo 

„Coca-Cola HBC“ koMmaHHje NpHMebyje HajcTpoxkHje cTrTaHJap/Ue y WdHTABOM TIOCTyIIKy 
()ntaurpatba H3BOpckHx BoJta. Kanraxke cy rpojekToBaHe Tako Jl OMOrYyhe cJ1000/HO IIpHpo/uHO 
HCTHIAH5C H3BOpCKC BOJIĆ y3 MaKCHMAJIHy 3aITHTy OJL CIOJbAHHH5HX YyrMMaja dMM Ce 
o0eaCebyje ojuMuaH KBajnMTeČT H3BOpCKMX BOJUA Ha CaMOM MECTy HcTHHaMa. V pamy cy 
npHkaaaHe XHJIDOTeOJIOMIKe KapaKTepHcTHKcC M3BOpa 15 M 16, KaO H KOMILIČTAH IIpOMeC 
MĐHXOBOT KanTHpaMba KOjH je H3BCJIĆH y3 KOHTHHy1JIHH XHJIDOTeČOJIOHIKH HajHop. JloOujeHH 
pesaynrarn HakoH Hipajne KanTaka H IIČBOBOJIA IIOKa3y]y HcHIpaBaH KOHLHETHT 3aXBaTahba, ajiH H 
sHauaj xHJiporeojmomiKor Hajiopa y nponecy H3pajte oBHX o0jeKaTa. 

KubyuHe peu: BjacHHCKHM KOMINLIČKC, KpHcTajacTe CTCHC, KamTHpaHbc H3BOpCKMX BO/JIA, 
Kamraxa, (baraiiipatbe 

Abstract The „Vlasina“ complex in the catchments ofthe Vrla and Lisina rivers is characterized 

by numerous springs, with the maximum yield reaching 50 l/s. Low mineralization, stable 

quality, and annual flow peaks that occur in June and August, when the consumption of bottled 

1 ViuBepaurer y Beorpanny, Pynapcko-reonomku (baky:rrer, JlenaprMan 3a xa;iporeojtorHjy, 

'ĐymiHa 7, 11000 Beorpann 

! University of Belgrade, Faculty of Mining and Geology, Department of Hydrogeology, Đušina 7, 

11000 Belgrade 
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water is highest, are the main reasons for tapping certain springs and their bottling: under the 
“Rosa” brand name. Due to the growth in the market share ofthis water, detailed hydrogeological 

investigations were conducted to define the quality and quantity of the springs internally labeled 
as springs 15 and 16 to include them in the bottling process. The “Vlasinka” factory, which is 
part of the “Coca-Cola HBC” company, applies the strictest standards throughout the entire 

process of spring water bottling. The tapping structures are designed to allow the free natural 
flow of spring water with maximum protection from external influences, thus ensuring excellent 

water quality at the immediate discharge point. The paper presents the hydrogeological 
characteristics of springs 15 and 16, and the entire tapping process carried out with continuous 
hydrogeological supervision. The results obtained after the completion of tapping structures and 

pipelines show the correct concept and the importance of hydrogeological supervision in 
constructing these structures. 

Key words: Vlasina complex, crystalline rocks, capture of spring water, tapping structure, water 
bottling 

YBOJI 

Kanrupame n (nmammpaPbe H3BOpCKMX H IHpHpO/HHX MMHHCPaJIHHX BOJU y 
Cpouju Bp ce y cKJajiy ca „IIpaBMJIHHKOM O KBaJIHTeETy H JIDyrHM 3aXTEBHMa 3a 
THIpHpojiHy MHHePaJIHy BOJIy, IIpHpoJiHy H3BOPpCKy BOJIy H CTOHy BOJIy“ (Cy>x)xXOćHH 
nacr CII' 53/2005, CryxeOeHu rnacHuk PC 43/2013). IIpenMeTHH paBHJIHHK je y 
BEJIHKOJ MepH ycaranteH Ca CBDOHICKOM JUHDĆKTHBOM O čeKCIIIOATANMJH H HpojajH 
TIipHpo)iHHX MHHepanHHx Boma 2009/54/EC (EU, 2009). IloMenyre perynmaTHBe y 
3HauajHOJ MepH 3aXTeBajy OuyBaM=c KBajIHTeTa BOJa KOJe cc (pmauipajy Ha CaMOM 
H3BODpHIHITy y3 CTpOTre yCHOBeE 3amTHTeC OJL KOHTAMHHalnuje. IIoceOaH aKHeHaT ce 
CTaBJba Ha MMHKPpOOHOIOIHKy HCHpaBHOCT HO,GMHC BOJC Ha BOJUO34XBaTy KaO H 
Kopuniheme MarTepujana KOJU H3pajie BOJIO3aXBaTa KOJH OHeMOryhaBajy OHJIO KaKBC 
(pH3HukO-XeMHJCKe IIpOMeHe IapaMeTapa KBajTeTa 3aXBaheHe BOJIe. 

OnBako cTporH ycJIOBH eKcrioaTalnHje HOJ13eMHHX BOJIa 3a rItoTpeOe (bitaiipazsba 
naxTeBajy HOCeOHa HHKeMbepcKa pemeMba y IIDOJeEKTOBaHMby, H3BODeMb»y H KaCHHJČM 
Kopunihemb»y BOJIO3aXBaTHHX OO0JeKarTa. Kaja ce eKcrnutoaranuja Bp HpeKO OyHapa, 
oHMa ce OyHapH Hajuemihe KOMILIČTHO H3pabyjy OJ HpoxpoMa. IIloceOHoO ce BOJIH 
pauyHa na ce OyHapoM HyoJtyje ropbH JIeO TepeHa KaKO OH Ce MaKCHMAJIHO OuyBaO 
KBAaJIHTET HOJI3CMHC BOJHIĆ. IIo/GeMHe BOJUĆ Ca H3BOpa ce 3HaTHO pelbe KopHcTe y 
nponecy (pnanipaba ma Cy CaMHM THM H 3HaTHO pebuH KanrTa;KHH OOJEKTH KOJH CC 
KOPpHCTe 32 OBE HaMEHeč. 

y pajty je npHka3aH mocTynak HcTpa;KHBatba H 3aXBaTatba BOJIa ca H3BoOpa 15 H 
16 Ha BnacHHuH y jyroHcTouHoj CpOuHjH Koje he OMTH yKJbyueHeE y IHIpOH3BOJUby 
(namnpaHor OpeHjna „Poca“. Jlyroroyuinme HCKyCTBO y KamrHpaM»y H (pnaunpaHby 
OpojHHx H3BoOpa ca mojpyuja BJaCHHCKOT KOMIIJIČKCa HOKa3aJIa Cy OHIpaB,laHOCT y 
TpeHyTHOM IipucTyrty eKcnjioaTantje OBOr pecypca y3 ojipxxaBaMbe J00por KBajiiTeTa 
TIOJI3CMHHX BOJIa. 

MATEPMHJAJIH H METOJIE 

Onirre KapakTepucrTuKe HcrTpaxHor nojipyuja 

IIonmpyuje HcrpaxkHBaMa Hajla3H Cec y JyrOHCTOuHOJ CpOHJH y JOKAJIHOCTH 

Tonnu /lo y cniBy peke Bp:ine, ryie ajjMHHHCTpaTHBHO ripHitajta OriTHHH CypynyanHia. 

MHnpopu 15 a 16 ce Hajta3e y H3BOpHIHHOM JIeJIy IIOTOKa TypcKa JOJIHHA, Ha IajiHHaMa 
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Benukor (1875 m H.B.) a Manor Crpemepa (1757 m H.B.) y OKBHPpy UIAHHHCKOT 

MacHBa BapjteHHK. 

IIonpyuje ucrpaxxuBatba Harpalbyjy KpucramacTe creHe T3B. cepHje Boxunue H 
JIacuHHe, koje npuHranajy TOpbeM BJIACHHCKOM KOMILIČKCy. V nHTaMby cy pa3nHusTc 

BpCTe IHKpMJbama, KajKumMcTa, MepMepa, XMOpHMHMX creHa raOpoM)Hor H 

aM(Q)uGonmurckor cacraBa, MeTaMoOpQycaHH raOpoBH, XHJUDOTepMaJHH KBapLNMTH H 

rpaHurHMoMnH majeO30Ojcke crapocTH. Kpucramacre creHe Boxume H JiMcMHe 

npoOujeHe cy nauHTHMa H KBaprutarHTHMa TeprujapHe crapocTH (cmuKa 1). IIpeMa 

CyIHIepnO3HIMOHHM OJHOCHMa, CTEHcC Boxuukc cepHje exe MH3HaJL JiMcHHcKe 

(BaGonuh u capanHunu, 1977, JIaMarpujeBuh, 1995). 

MHapBopH 15 H 16 npeHupajy HyKOTHHCKy MH3MaH (bopMHpaHy y rpaHHTHMa H 

KpHCTAaJIaCTHM IHKDpHJPIHHMA. V OJIHOCy Ha CTeIIcH H KapaKTep HcCIIyILaJIOCTH, y OKBHpy 

rpaHuroHnna H3Bajajy Ce 3OHa HOBPIHHHCKOT (bi3HuKO-XeMHjCKor pacna/laba H3HaJI 
HHBOa cposHoOHor Oa3Hca, T3B. TpaHMTHH Tpyc, H JIpyro, MaTHuHa CTEHa MHCIHOJI 

epos3HoHor GayuHca (cKa 2). V rpaHMTHOM rpycy je (bopMupaHa HHTeprpaHyaapHa 
M3\aH Koja je y JUHpeKTHOM KOHTAKTy Ca HyKOTHHCKOM H3MaAHM H 30jeJHO dHH 

je,uMHcCTBeHy H3JlAH y KOJOj Cy aKyMyJ1paHe HO/U36MHC BOJ/Ie KOje ce JıpeHHpajy IpeKo 
aHaniaHpaHux H3Bopa (/iparammh, 1997). IIpwxpaRMBabe M3MaHH Cce OJBMJA 

HH(pHnTpanHjoM BOJIe OJL aTMOC(QDepckHx Tajora, HITO je TOTBDLeHO H H3OTOHCKHM 
aHanngaaMa (MapuHnkopuh, 2008). 

7607000 
Tlerenna/Legend 

. BywapAWeW ___ , fMwjanpoduna - — — SfTpawwnwaMpaM ukpvvbuuGranitzed ynoracxa waaaH y 
e- Vawop/Spnng —— — schstsi -·n·:·;:·amnmumm aquifer m 

- OBca, kamuukcrh grantoids 
Maaanu kaprupanux jenetnua/Litho units – ——— wepwepw/Calcschists and marbles Tiyxoracxa waaaM y- 

al, AnyaniyuAluvrum zG yar a xancuucYnua/fFraclured aquier in 
17, oq, aymuDecie, —— uxpurvuw/Muscovile chlonie schists cakcschisis 

kcxqai A iianaı ynorncxa wanan y kpncranacTMM Ž rrpawnonan Boronia/Božica graniods — — ennihonniMicaschisis and leplnošies _ MNpania Fachured aquiferin 
\} M, Tapowae v audbuborunrcso crrslaline chs Tanonw wanaWAquifer types NIN 

|} 36aijena wanan/Intergranular aquifer – |BaDDD crewawa/Fractured aquifer in efusive. 
rocts 

'crewe/Gabro and amphibolte rocks 

Cnnka 1. Xnujiporeonotmitka Kapra acrpaxkHor no,npyuja ca noKanujaa H3Bopa 15 u 16 
(noyunora BaGonuh u np, 1977) 

Figure 1. Hydrogeological map of the location of springs 15 and 16 (based on the geological 
map, Babovic et al. 1977) 
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'SovijeHA TA M3naHu y rpaHVTCKOM rpycy 
/\ntergranular aquifer in the grarite grus 

Cmka 2. Xunporeonortiku rpo(bun TrepeHa noyipyuja 83Bopa 15 a 16 a nyHnHoHuuue 
„BjacHHKa“ 

Figure 2. Hydrogeological cross-section of springs 15 and 16 area and „Vlasnika“ plant 

MHynnop 15 (cnaka 3, nepo) npejicTaBJba IIyKOTHHCKH H3BOPp pa3OujeHor THra KOjH 

HcTHue y BHJIy JUBa Maiba H3BOpa (H3BopH 15a H 1506) Ha HaJIMOpckoj BHcHHH 1505 m 

H.B. HsaBop mpeHupa H3maH (opMuHpaHy y rpaHHTHMa H KpHCTAJIACTHM IHKDMHJbIUHMA 

Opna IHa-berapHak H Bemiku Crpemep (1876 m n.B.). HaBop 16 Hanaag ce Ha oko 80 

m jyrouHcrouHHje 0,1 noKanuHje H3BOpa 15, y caBy OeaHMeHor noToKa. Bojna acrauc 

Ha HaJIMOpcKoj BHcCHHH O,1 1500 m H.B. CxtuHo Kao H KOJI H3BOpa 15, 8aBop JpeHupa 

H3/aH (DoOpMHMpaHy y IHKpMJbNHMMa H rpaHHTHMMa Opnma Manmu Crpemep. HsaBop je 

pa30ujeHor THuna H jaBJba ce y BHJLy TpH Beha H3Bopa (H3Bopu 16a, 160 u 1606) y kopary 

TIOTOKA H B»:6TOBHM JIOJIHHCKHM CTpaHaMa, HeEHOCPe)JIHO IIOpeJt KopHrTa (cJIHKa 3, JJeCHO) 

Cnuka 3. Hnirzne,n aaBopa 15 (nepo) a 16 (necHo) rpe Hspane Kanraxa 

Figure 3. Springs 15 (left) and 16 (right) before tapping 

3oHa rpuixpamHBatba H3Bopa 15 je aaje/uHHuKa Ca 3OHOM rIIipxpaibHBaMba H3BOpa 

16 a aHocH oko 0,6 km?. HcrHnuame o0a H3BOpa BeE3aHO je 3a HHTEH3HBHO Hcry1ajle 

H pacnajiHyTe rpaHHTOHJIHe CTEHE. 
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Merono.moruja ucrpaxuBama 

IIpe nouerKa MHyapame Kamraxa, Ha O0Oa H3BOpa Cy BpHuIeHa OOMMHa 

XuHJiporeojmotmiKa HcTpa;kMBaMba Ca IWHJbEM OKa3HBaMba pe3cpBH M KBajMTeCTa 

H3BOPpCKHX BOJna. PeaepBe cy OBepaBaHe y JuBa HaBpara, 2014. romuHe H 2020. rojHe. 

HcrpaxxuBabba cy oOyxBaTuHa XHJIpOTeOJIOHIIKO KapTHpabbe TepeHa, yCIIOCTaBJbaHbc H 
MOHHTODpHHT H3aHIHOCTH H TeMHepaTrype M3BOpa, MOHHTODpHHr KJIHMaTCKHX 

mapaMeTapa, KBapTaJHO ·y3OpKOBabe H  M3pajy · (DM3HMduKO-XEMHJCKHX H 

MHKPOOHOJIOIHIKHX aHajnM3a BOJMa, OOpamy momaraka H H3pany ojroBapajyhmMx 

enmaoopara. 

HakoH miro je noHeTa OJUIyKa O H3rpajubH KamTa;KHHX OOjeKaTa H HČBOBOJIA 

nyxuHHe 3600 m, H3BDpHMICHO je IIpOjeKTOBaP=e CBHX OOjekara. Kamraxe cy 

HpojeKTOBaHe TaKO Jla OMOryhe cJIOOOJIHO HcTHIIAH=C H CaKyIIIJbaHb6 H3BODpCKHX BOJIA. 

IIpojeKToBaHe cy Kao 34TBOpeHH CHCTEMH Ca IHJbEM CrIIpeuaBaFba CHOJPalnıber yrHIaja 
H OuyBaM6 KBaJIHTETA IIOJ13eMHHX BOJIa. V KanTa;KHHM OOJeKTHMa cy yrpabeHe IeBH 

aa caHMHTaNMHjy dMHMC Cy OMOryheHH IIOBpeMeHa JUeaHH(QbeKIMJa M OJIp)KaBaMbČ 

MHKP0O0HO0;ioittike HcHpaBHOCTH BOJIe. OKo Kanra»ka Je ipojeKTOBaHa Herocpe)JiHa 30Ha 

caHHTaPpHe 3alıTHTe y3 IIpHMeHy IHOCeCOHHX Mepa y HHJby CripeuaBabbe HH(bHirrpatiHje 

HOBPIHHHCKHX BOJIa. 

TOKOM MHnpa/te KanmrTa;xKHHX OOjeKaTa KOJI CBHX OHTHHJHX aKTHBHOCTH OMJIH Cy 

aHaraxKoOBaHH crpyubam JlemaprMaHa 3a XHMporeomorHjy Py/japcKO-TeOJIOHHKOF 

(paky-rreTa KOjH Cy BpIHJIH HaJL3Op HaJI: HCKOIIABaMbCM H uHiIheM56M JIOKa1Hja H3BOp4a, 

ne(hHHcaMeM HyJITE KOTE HCTHHAHM54 H3BOpCKMX BOJIa, HpHBpeMEHOM JIpeHHpaHby 

JoKanMje MH3BOpa, IMOCTaBJDbaMbeM | OeTOHCKE | KOHCTpyKNHMJeE CaMC KamTajKC, 

HIOCTaBJbaMbeĆM TJIHHOBHTC OOJOTe OKO KanTax;Ka, yrpajlbOM JIpčHa;KHHX IIČBH H 

KBapiHor rpaHymaTa, 3aTBapaMPbeM KOMOPe, IHIOCTaBJbaMbČM TJIHHCHC IIOKDMBKC H 

BOJIOHCIIDOIIyCHeE MEMOpaHe y 3aHITHTHOJ 3OHH H3BOpa, HOCTAaBJBaFbeM ONIpeME 34 
MOHHTOPpHHTr saxBaheHHx KoOJIHuHHa H KOJIHUHHa BOJIĆ KOja ce HciryrmrTa 3a OHOJIOIIIKH 

MHHHMYyM, MH IIaHHpaĐbeEM H IIOCTaBJbaMĐbCM 3allTHTHC OTrpajne OKO IIpBČ 3OHC 

caHMHTapHe 3anıTHTe. 

PE3YyJITATH H JIHCKYCMHJA 

Xunporeorormika HcTpaxkHBatba Ha IIpOCTOpy H3Bopa 15 a 16 ce aaBojne o 2013. 

ronuHe (2KuBaHoBHh H ATaHankKoBuh, 2014). IlouerHa HcrpaxXdBaRbb5a cy OOyxBaTuua 

MOHHTOPHHr ripoTHnaja H TeMepaTypa H3BOpCKHX BOJ, Kao H mpaheMm= HpoMeHa 

KBaJIHTeTa BOJIa. V nepaonny o,r 01.01.2013. no 31.12.2013. ronaHe H3jtautHocT H3BOpa 

15 je aapupana y aHTepBany 1,7 — 4,0 1/s (crKa 4) og je cpeyuba H3JLAHIHOCT 34 IIeJIy 

TOnHHy MH3HOCMHiIa 2,6 l/s. Cpenpe rojuimma HyananmiHocT H3BOpa Opoj 16 y HCTOM 

nmepuojny je H3HOCHiIIa 2,7 |/S, MOK Cy MHHHMAaJIHa Cpe)ibe MeCeuHa H MaKCHMAaJIHa 

Cpe)Ube MeCcuHa BpeJIHOCT H3HOCHIIC 1,8 1/s a 4,4 1/s. 
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Cuka 4. PeaynrarH pexxHMCKHX OcMaTpaM»a H3Bopa 15 y Toky 2013. ronmaHe 

Figure 4. Monitoring results of spring 15 during 2013 

'V nepaojny ocMaTpab»a rpejiMeTHHX H3BOpa MO)KE CC 3aKJbyuHTH JIA je IepHOJI 
nopBehama H3nantHocTH H3BOpa Be3aH 3a IIepHOJI TOHIIJbePba cHera Ha BaacHHu (MapT — 

arpu:n), Kana ce Kanarurer H3Bopa nmoBeha H o TpuH myTa. Ilonehame H3nantHocTH cč 

MaHH(becTyje TeEK HaKOH JIBa MeCčeIIa OJL IIOueTKa HaTJIOr TOIIJbeFba CHera HaKOH uera 

nonan o nouerka nepuHojta penecHje. Y nepnaoyny oJ 13.06.2019 no 07.09.2020. rojuiHe 

Takolje je BpiteH MOHHTOpHHrT OBHX H3BOpa (MaraaaHoBHh & AH,jpujamepunh, 2020). 

IIpoceuHa HanamriHocr H3Bopa 15 aaHocHia je 2,4 l/s, a 3a aaBop 16 Ouma je 3,7 1/s. 

IIapaneznHo ca npaheMeM nporutaja H3BOpa BpiIIIeH Je MOHHTOpHHT KBaJIHTeTa 

H3BOPpCKHX BOJIa Kpo3 H3pajty aHannaa „B“ oOuMa. Peaynraru ananna noKanaanu cy Jna 

BoJte H3Bopa 15 u 16 npunanajy xH);poKapOoHaTHO-KajIH}yMCKOM THIIy Ca H3y3eTHO 

HHCKOM MHHepajiH3alHJOM O,JL OKO 50 mg/l (cnuka 5). IIopen Tora, KoHcraToBaH je 

M3y3eCTHO CTaOMMaH „KBaJIHTET H3BOPpCKMX BOJA y3 MMHHHMAaJIHy  OCHUIANIJy 

aHajnngaHpaHuHx napaMeTapa. 

.. = Na*K" · & • Na'+K" 
* HCO. 

M 
· H(O_·\ 

• o 
ca' 
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Cnuka 5. IIpaka3 OcHOBHOr XeMHjcKor cacTaBa BoOJIla ca H3BOpa 15 (sreBo) H 16 (JecHo) 

Figure 5. Chemical composition of springs 15 (left) and 16 (right) 
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IIpBHM Kopak npe H3panme Kanmraxa OOGyXBaTHO je MHHMIMHjaJHO uHmiheme H 
MHcKOraBalbe TepeHa KaKo OuH ce mrro GoJbe ne()HHHcajte 30OHe HCTHILAM»ba, IIDOCTOpHH 

pacnope/n u BemMuHHe Kanmraxka. YauMMajyhmM y oOs3uMp Opoj Mecra H HIHpHHa 3OHC 

HcTHIaM4, OJUIyueHo je na ce Hapa/le JBe KanTaxKe Ha H3BOpy 15 (Kanraxe 15a H 156) 

H TpH Kanra»ke Ha H3Bopy 16 (16a, 160 _ 16) HckonaBabe je HacTaBJbeHO KakO OH ce 

TepeH OuHCTHO JO CaMC MaTHuHC CTEHĆC, OJIHOCHO JO ITyKOTHHa H3 KOJMX jc BOJA 
JpekTHO MH3OuHjama Ha noBpmmHHy TepeHa (cHMHKa 6 JeBO). Cnemehmw Kopak OmMo je 
THIOCTaBJbaMbe HOJUIOre Kamra»Ke H riperpanHor 3uHJ1a Ka 3OHH HCTHIIAFba Ca OTBOpHMa y 
Hy KaKO OH BO/IA CJIOOOJIHHM IIyTEM MOTJIa Jla OTHuec y CaOHpHy KOMOPy. V Hy 

KOMOPČe IIOCTaBJbeHe Cy IIDOXpOMCKe JIpeHa)KHe IHeBH 32 CaKyTIJbaFbe H OJIBOJI BOJIe, a. 
ripH Bpxy KOMOPe IIeBH 3a caHHTalujy KanrTa»Ke (cimiKa 6 necHO). HaBopumiHa 30Ha Kao 

H KOMOpa Cy 3aTHM 3allyHM»ĆHC KBaPpHHHM TpaHyJaTOM H IIOKDHBEHEC apMHpaHO 

OCTOHCKOM ILIOUOM KaKO OH Ce 3OHa HcTHHaMba y TIOTIIYyHOCTH MH3OJIOBaJIA OJL 

CHOJbambHX yTHHaja (crHKa 7 neBO). HenocpejnHa 3oHa H3Bopa, 5-10 m H3Hajl 30Hc 

HcTHHaM-a, KOMIIJIČTHO je H3OJIOBaHa yrpajibOM TJIHHČHOT TaMIIOHa H IIOJIHEČCTČpCKĆ 

saamrrHTHe (bommije uHMe je y IIOTIIyHOCTH CripeueHa HH(bH;ITpanHja IIOBpIIHHCKHX BOJIA 

H Moryha KoHTaMuHHanuja (crHKa 7 MeCHO). OKO H3BOpa je HOcCTaBJbeHa 3aHrTHTHa 

orpajta uHMe je ycIIOCTaBJbeHa HenOCpeJIHa 30Ha CaHHTAaPpHe 3allTHTe. 
a a I|| 

Figure 6. Site excavation in the area of the spring (left) and building of tapping structure (right) 

Cmka 7. KoHauHa KoHcTpyknuuja (JteBo) H H3rneJ Kanraxke H3Bopa 15 (necHo) 

Figure 7. Final construction design (left) and appearance of spring 15 tapping structure (right) 
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Knpajnnrer ypabeHHx Kamraxa H HpHMeM5eHHX Mepa namrrHTec H3BopHimra je 

HIOTBpbeH KpO3 MOHHTOPpHHr IHIpOrpaM KOJH Je ycJ16/UO HaKOH H3pa/Ie CBHX OOJeKaTa H 

TIČBOBOJIa JIO IIyHHOHHIIE BOJIĆ. V nepuojiy OJL JBa MeCeIIA CBaKO/IHEBHO jC BDpIHHIČH 

MOHHTOPHHT KBAaJIHTETA BOJIA y CBaKOJ KalTa)KH HOCeCOHO, y CaOHpHOJ KOMOpH H Ha 

Kpajy HČBOBOJIA KOJL CaMe (baOpHKe. IIopeyn rora, BpmieHo je npaheme KamanureTa 

H3BOpa M OCHOBHHX KJMMaTCKMX mapaMeTapa. MoHuropHHr je noKa3aO BCOMA 
craOMHMaH XECMHJCKH KBAJIHTET H3BOpCKMX BOMa. IloBpeMeHe ocmMaNHje y 

MHKPO0HOJIIOIHIKOM Hajtayy Cy TaKObe HecTaJIČC HaKOH IHITO Cy HMILIČMCHTHpaHC CBC 

naliTHTHe MeEpe OKO H3BOpa H HaKOH MH3BDpHHHIeHcC caHHrTanuje KamraxKa. OJ moceOHe 

BODKHOCTH je HpeHO3HaTO IHPpHCyCTBO XH/IDOTCOJIOIHIKOrT Hajl3Opa KOJH jc JIOHIDHHCO 

KBaJIHTCTHOM 3aXBaTaHby H3BOPpCKHX BOJIA H IIpHMeCHH CaHHTapHHX Mcepa 3a 3alrTHTy 

H3BopHitrTa IIOJ13ČCMHHX BOJIa. 

3AKJbYUAK 

MHspBopHirire HOJGeMHHX BoOJa „BnmacMHKa“ y TOommoM Mmoy Ha BHBacMHH 

o0yxBara BHiie KanTa;Ka H3BOpCKHX BOJIa KOJHMa Ce 3aXBaTa BOJIa KOJa ce ()naimapa H 

mjacHpa Ha Tp)xkMHITC MHOJL OpeHMOM „Poca“. 3a morpeOe saxBaTaMba JIOJaATHMHX 

KOJMHUHHa BOJe ca MHy3BOpa 15 M 16 MaBpmmeHa Cy JeTaJbHa XH/JOTeCOJOIIKa 

HcTpa;KHBaM»5a KOJHMA jc HOTBpbeH J00ap H craOHJIaH KBaJIHTET H3BOPpCKHX BOJIa, Ca 

CyMaPpHOM IIpOCeuHOM TOJUHIHH5OM KOJIHUHHOM OJI OKO 6 1l/s. 

MHnyBe/neHH KaTa;KHH OOjeKTH Ha H3BODpMIHTy IIDOJEKTOBaHH Cy TaKO JI CC 

3aXBaTH IIČJIOKyIIHa KOJIHUHHa BOJIĆ KOJa HCTHue y3 IIpHMEHy 34a111THTHHX Mepa KOJe y 

HIOTHyHOCTH CnpeuaBajy yrMHIaj CHOJbaHIMHX (pakTopa, mpe cBcra manmaBHHa H 

TOTHJbeMe CHera, Ha IIDpOMEHy KBaJIHTeETA H3BOpCKHX BOJla. BoaocaOHpHe KOMOpe, KaoO 
H H3BOPpHIHHA 3OHa Cy KOMILIČTHO HOKPDHBCHC KBAPpIHHM TpaHyJaTOM H OČTOHCKOM 

TIOKDHBKOM, JIOK je y HOJUIO3H H OOKOBHMA KamrTaxKe yrpalbeH rJIHHeHH TaMIIOH KaKO 

OH ce cnpeuMmo ryOJbeme BoJe. HenmocpenHa daoHa M3HajL KamrTa;Ke je TaKobe 

H3OJIOBaHa yrpaJjUubOM TJIHHCHOT TaMIIOH4 H IIOJIHČCTEPCKC 3a1llTHTC. 

/lo06ap kBanirTeT H3BOpCKHX BOJIa HaKOH H3pajie KamTa)Ke, IIOCeOHO y HepHojly 

nocjie BehHx majaBHHa H TOHJbeEM5a CHera je IIOTBPpJla JIOOpOM KoHiIIenTy 3axBaTabba H 

KBaJIHTETHOJ H3pajuH o0jeKaTa y3 cTraj1aH XHJIDpOTCOJIOIHIKH HaJL3Op. 

3axBaHutma 

OpBaj pan je mnojnmpxama KoMmaHHja Coca-Cola HBC, a MeHnMMHMuHO H 

MuHucrapcTBo 3a HayKy, TeEXHOJIOIIIKH pa3BOj H HHoBaLuuje PenyOnuake Cpobje. 
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SPECIFIC TAPPING STRUCTURES FOR BOTTLING 

SPRING WATER ON VLASINA MOUNTAIN 

INTRODUCTION 

Capturing and bottling of spring and natural mineral waters in Serbia is carried 

out following the “Regulations on quality and other requirements for natural mineral 

water, natural spring water and table water” (Official Gazette SCG 53/2005, Official 

Gazette RS 43/2013). The stated rulebook is harmonized mainly with the European 

directive on exploiting and selling natural mineral waters 2009/54/EC (EU, 2009). To 

a significant extent, the mentioned regulations require preserving the quality of water 

bottled at the source with strict conditions of protection against contamination. 

Particular emphasis is placed on the microbiological integrity of the groundwater at the 

water intake, as well as the use of materials in the construction of the water intake that 

prevents any physical-chemical changes in the quality parameters of the tapped water. 

Such strict conditions for groundwater exploitation for bottling require specific 

engineering solutions in the design, construction, and subsequent use of water-tapping 

structures. When exploitation is carried out through wells, the wells are usually entirely 

made of stainless steel. Special care is taken with a well to isolate the upper part of the 

terrain to preserve the groundwater quality maximally. Groundwater from springs is 

not often used in the bottling process, and therefore, the tapping structures used for 

these purposes are also much less common. 

The paper describes the process of research and exploitation of groundwater 

from springs 15 and 16 in Vlasina in southeastern Serbia, which will be included in the 
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production of the „Rosa” bottled water brand. Many years of experience capturing and 

bottling water from springs at the Vlasina Complex have justified the current approach 

to exploiting this resource while maintaining good groundwater quality. 

MATERIALS AND METHODS 

General settings of the investigation area 

The research area is located in southeastern Serbia in the locality of Topli Do in 

the Vrla river basin, which administratively belongs to the municipality of Surdulica. 

Springs 15 and 16 are located in the headwaters of the Turska Dolina stream, on the 

slopes of Veliki (1875 m) and Mali Strešer (1757 m) within the Vardenik mountain 

massif. 

The research area comprises crystalline rocks, the so-called Božica and Lisina 

series, which belong to the upper Vlasina complex. These are different types of schists, 

calcschists, marbles, hybrid gabbroid and amphibolite  composition rocks, 

metamorphosed gabbro, hydrothermal quartzites, and granitoids of Paleozoic age. The 

crystalline rocks of Božica and Lisina are pierced by dacites and quartzlatites of the 

Tertiary age (Figure 1). According to superposition relations, the rocks of the Božička 

series overlay the Lisinska series (Babović et al., 1977; Dimitrijević, 1995). 

Springs 15 and 16 drain a fractured aquifer formed in the granites and crystalline 

schists. In relation to the degree and character of fracturing, within the granitoid, a 

weathering zone above the level of the erosional base can be distinguished, the so- 

called granite grus, and the parent rock below the erosion base (Figure 2). An 

intergranular aquifer is formed in the granite grus, which is in direct contact with the 

fractured aquifer, and together they form a unique aquifer where groundwater is 

accumulated and drained through the analysed springs (Dragišić, 1997). Recharge is 

carried out by infiltration of water from atmospheric precipitations, also confirmed by 

isotopic analyses (Marinković, 2008). 

Spring 15 (picture 3, left) is a fractured type spring that emerges in the form of 

two smaller springs (15a and 15b) at an altıitude (1505 masl). The spring drains the 

aquifer formed in the granites and crystalline shists ofthe Šiljegarnik and Veliki Strešer 

hills (1876 masl). Spring 16 is located about 80 m southeast of spring 15, in the basin 

of a nameless stream. The water flows out at an altıtude of 1500 masl. Similar to spring 

15, the spring drains an aquifer formed in the schists and granites of the Mali Strešer 

hill. The spring is diffuse and appears as three larger springs (16a, 16b, and 16c) in the 

streambed or on its valley sides, immediately next to the streambed (picture 3, right). 

The two springs share the recharge zone, with an area of about 0.6 km?. The 

occurrence of both springs is related to intensively fractured and decomposed granitoid 

rocks. 

Research methodology 

Before the start of the construction of tapping structures, extensive 

hydrogeological research was carrted out on both springs to prove the quantity and 
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quality ofthe spring waters. The groundwater reserves were verified twice, in 2014 and 

2020. The research included hydrogeological mapping of the terrain, establishment, 

and monitoring of yield and temperature of springs, monitoring of climatic parameters, 

quarterly sampling and testing oftthe physico-chemical and microbiological parameters 

of water, data processing, and preparation of relevant studies. 

Following the decision to construct tapping objects and pipelines in a length of 

3600 m, a technical design of all objects was conducted. Tapping structures arc 

designed to allow free flow and collection of spring water. They are designed as closed 

systems to prevent external influence and preserve the groundwater quality. Sanitation 

pipes are installed in the spring's structures, which enables periodic cleaning and 

maintenance of the microbiological integrity of the water. A first sanitary protection 

zone has been designed around the objects with the application of special measures to 

prevent surface water infiltration. 

During the construction of springs tapping structures, all important activities 

involved the engagement of the experts from the Department of Hydrogeology of the 

Faculty of Mining and Geology, who supervised: the excavation and cleaning of springs 

locations, defining the zero level of spring water discharge, temporary draining of the 

groundwater source location, installation of the concrete structure of the tapping 

structures, installation clay lining around the catchment, installing drainage pipes and 

quartz filter pack, closing the chamber, installing: a clay cover and waterproof 

membrane in the protective zone of the groundwater source, installation of equipment 

for monitoring the spring's capacities and the quantities of water that is discharged as 

biological minimum, and planning and installing a protective fence around the first 

sanitary protection zone. 

RESULTS AND DISCUSSION 

Hydrogeological research in the area of springs 15 and 16 has been carried out 

since 2013 (Živanović and Atanacković, 2014). Initial research included monitoring 

the flow and temperature of spring water and groundwater quality regime. From 

January 1*, 2013, until 31 December 2013, the yield of spring 15 varied in the range 

of 1.7 - 4.0 l/s (Figure 4), while the average annual discharge rate was 2.6 l/s. The 

average annual yield of spring 16 in the same period was 2.7 1/s, while the average 

minimum and maximum monthly values were 1.8 l/s and 4.4 l/s respectively. 

During the groundwater source monitoring period, it can be concluded that an 

increase in the yield of the source is related to the period of snow melting in Vlasina 

(March - April) when the discharge rate of the source increases up to three times. The 

increase in discharge rate is manifested two months after the beginning of the sudden 

snow melting, after which the recession period begins. The springs monitoring was also 

performed from 13 Jun 2019 to 79 September 2020 (Magazinović & Andrijašević, 

2020). The average yield of the springs 15 and 16 was 2.4 1/s and 3.7 1/s. 

In parallel with monitoring the spring's flow, the quality of the spring water was 

studied through the preparation of “V” scale analyses. The results of the analyses 

showed that the water of springs 15 and 16 belongs to the hydrocarbon-calcium type 

with extremely low mineralization of about 50 mg/1 (Figure 5). In addition, the 
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extremely stable quality of the spring water with minimal oscillation of the analysed 

parameters was noted. 

The first step before constructing the groundwater taping structure included the 

initial cleaning  and excavation of the terrain to better define the individual discharge 

zones, the spatial arrangement, and the size of the tapping structures. Considering the 

number of places and the width of the discharge zones, it was decided to make two 

tapping structures at spring 15 (catchments 15a and 15b) and three at spring 16 (16a, 

16b, and 16c). Excavation continued until the weathered cover was removed and 

fractured bedrock from which the groundwater flow was reached (picture 6 left). The 

next step was to install the structure's base and wall towards the discharge zone with 

openings in the bottom so that the water could flow freely into the collection chamber. 

At the bottom of the chamber, stainless steel drainage pipes are placed for collecting 

and draining water, and at the top of the chamber, pipes for sanitation (picture 6 on the 

right). The spring zone and the chamber were then filled with quartz granulate and 

covered with a reinforced concrete cover to completely isolate the discharge zone from 

external influences (Figure 7 left). The immediate zone ofthe source, 5-10 m above the 

discharge zone, is completely isolated by installing a clay cover and polyester lining, 

which completely prevents surface water infiltration and possible contamination 

(picture 7 right). A protective fence was placed around the source, establishing the first 

sanitary protection zone. 

The quality of the groundwater source and the applied measures to protect the 

source were confirmed through the monitoring program that followed the construction 

of all objects and pipelines to the water plant. In two months, water quality was 

monitored daily in each tapping structure separately, in the collection chamber and at 

the end of the pipeline near the plant. In addition, monitoring  of source capacity and 

basic climate parameters was carrted out. The monitoring: showed a very stable 

chemical quality of spring water. Occasional oscillations in the microbiological 

parameters decreased after all the protective measures around the source were 

implemented and after the sanitation of the structures was carried out. Hydrogeological 

supervision was particularly important, contributing to the high-quality tapping of 

spring water and the application of sanitary measures for the protection of groundwater 

SOUTCeS. 

CONCLUSION 

The groundwater source “Vlasinka” in Topli Do in Vlasina includes several 

spring waters tapping structures that collect the water that is bottled under the “Rosa” 

brand. For the purpose of tapping additional springs 15 and 16, detailed 

hydrogeological research was carrted out, which confirmed the excellent and stable 

quality of spring water with a total average annual flow rate of about 6 1/s. 

The constructed tapping objects at the springs are designed to collect the entire 

amount of water that flows out, along with the application of protective measures that 

entirely prevent the influence of external factors, primarily precipitation and snowmelt, 

on the change in spring water quality. The water collection chambers, and the 

immediate discharge zone are completely covered with a quartz filter pack and a 

concrete cover, while a clay buffer is installed in the base and sides of the structure to 
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prevent water loss. The immediate area above the catchment is also isolated by 

installing a clay cover and polyester lining. 

The good spring water quality after the construction of the tapping structures, 

especially after heavy rainfall and snow melting, confirms a good groundwater source 

tapping concept and appropriate construction of objects with comprehensive 

hydrogeological supervision. 

Acknowledgements 

This work was supported by Coca-Cola HBC company and partially supported 

by the Ministry of Science, Technological Development, and Innovation of the 

Republic of Serbia. 

83



CIP - Karanorgnanuja y nyOnakanujnH 

HapojiHa 0HO0nuoreka CpOuje, Beorpajn 

061:55(497.11) 
3ATIIHCHMIIH Cpnckor reo.tomikor npyurrBa 3a 

2023 rojuny = Comptes rendus des sćances de la Socićtć 

Serbe de gćologie pour I' annće 2023 = Reports of the 

Serbian Geological Society for the year 2023 / rnaBHH 

ypenHuk BnaniMup CuMuh. - 1891- Beorpaj : Cpncko 

TCOJIOHIKO JipymiTBo, 1892- (Beorpaj : River print). - 24 cm 

Tojmunm»e. - ISSN 0372-9966 = 3anucHunu Cprickor 

reoJnorikKor npyntTBa 

COBISS.SR-ID 70169095 

121


