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XUJAPOT'EOJOIIKE OCOBEHOCTH
BABYHIHUYKE (IY XHUYKE) KOTJIMHE Y
NCTOYHOJ CPBUIJAN

SPECIFIC HYDROGEOLOGICAL FEATURES OF
THE BABUSNICA (LUZNICA) BASIN IN EASTERN
SERBIA

Casricemax: BaOywnuuxka KOMIUHA Y NUPOMCKOM Kpajy npedcmasmsa mehy-
NAAHUHCKY 0enpecujy Kojy ucnyraeajy ceoumenmu oprooiueoyercke (Ol)
u nauoyencke (Pl) cmapocmu. [Jyoic pexe Jlysicnuye xoja npomuue Komiu-
HOM, hopmupare cy anysujaine meopesune (al) u peune mepace (t).

Ca xuopozeonouikoe acnexmd, 20pro00IUSOYEHCKU U NAUOYEHCKU CeOUMeH-
My HUCY Y 00cadaurem nepuody demasmnuje ucmpasicusanu. Ilosnamo je
0a je y nauhum denosuma nauoyencke cepuje (y ceoumenmuma 00 0youne 20
m), popmupana ,,npea’ uzoan. Quimpayuone KapaKkmepucmurke 6000HOCHUX
NpOCIOjaKa u COYUBUMA CUMHO3PHUX NECKO8A U ULbYHKO8A, Kpehy ce y epa-
nuyama k=6,5x10°- 1,1x107 cm/s.

Booonocnocm anysujannux neckosa u wiwynkoea pexe Jlyoicnuye (al) je ne-
wmo eeha y oonocy na nauoyencke ceoumenme (k=Ix10°— Ix107° cm/s).
Xudpoxemujckum ucnumusarsuma noo3eMHUx 600d y OAOYWHUYKO] KOMJIUHU
v nepuody 2013/2017. cooune, ymapheno je da ux najuewthe xapaxmepuue
XeMujcka HeucnpasHocm nOCMampaHo 3a nompeobe jagnoz 6000CHaAbOesarbA.
Y najeenem opojy cnyuajesa cy npucymna npexopaverna MK 3a cadpoicaje:
numpuma (NO,), amonujym jona (NH ), oxcudabunnocmu (KMnO), 260dicha
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(Fe), maneana (Mn). Ilopeo moea, noosemue 800e U3 RAUOYEHCKUX ceOuMe-
Hama umajy npexopauderse caopoicaja bopa (B). Yeaeo osux oxonrnocmu, jagro
so0ocHaboesarve cmanosnuxa badywnuye u 24 cena na mepumopuju oge on-
wmune, 8pwiL ce Ha payyH NOO3EMHUX 800d Koje ce 3ax6amajy y jyeo3anao-
HOM 0000HOM Oeny b6abyuHUYKe Komiaune, 00HOCHO ca JIysjcHuukux epeaa y
Jhybepahu.

Abstract: The Babusnica basin near the city of Pirot is a mountain depression
composed of Late Oligocene (Ol,) and Pliocene (Pl) sediments. There are
alluvial (al) formations and terraces () along the Luznica River, which flows
through the depression.

From a hydrogeological perspective, the Late Oligocene and Pliocene sed-
iments have not been explored in detail. What is known is that the shallow
(“first”) aquifer is formed in the upper Pliocene strata (sediments up to a
depth of 20 m). The hydraulic conductivity of the water-bearing interbeds and
lenses of fine-grained sands and gravels is in the range from K=6,5x10° to
1,1x107 cm/s.

The water-bearing capacity of the alluvial gravels and sands (al) of the Luzni-
ca River is somewhat higher than that of the Pliocene sediments (K=I1x107
— Ix107 cm/s).

Hydrochemical analyses of groundwater from the Babusnica basin, con-
ducted from 2013 to 2017, frequently revealed non-compliance with drinking
water standards. In most cases, the samples exceeded threshold values for
nitrites (NO,), the ammonium ion (NH ), oxygen demand (KMnQ ), iron (Fe),
and manganese (Mn). In addition, groundwater from the Pliocene sediments
exceeded permissible boron (B) concentrations. As a result, public water sup-
ply in the town of Babusnica and 24 villages in Babusnica Municipality relies
on groundwater extracted along the southwestern edge of the Babusnica ba-
sin and the Luznica springs in Ljuberadja.

Kayune peuu: babywHuuka Komiuna, noozemHe ooe, 6000CHaboesarve, xe-
Mujcku cacmas

Key words: Babusnica basin, groundwater, drinking water supply, chemical
composition

YBO/

babymnunuka nnu Jly)kHHYKa KOTIMHA KaKo ce joll cpehe TepMuH
y CTPYUHO]j JINTEpATypH, IPEACTaBba Mel)yniaHMHCKY AeNpecu]y Koja
je TOKOM onuroueHa (mpe okBupHO 23-34 mMuil. ronuHa), popMupana
u3Mel)y kapcTHUX MIaHMHCKNX MacuBa CyBe MiiaHUHE Ha 3amnany, [la-
cjaye Ha UCTOKY W Pyj muanune Ha jyry. OBUM pajioM je aHaJIU3UpPaH
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HEH [EHTPAJIIHU U CEBEPHU JI€0, OTHOCHO IpocTop of PasbuHa Ha jyry
1o Topmer CtprmxkeBna Ha ceBepy. Ha oBoM mpocTopy, KOTIMHA ©Ma
NpUOIVKHY MOBPIIUHY o 75 km?. AIMUHHCTpPAaTUBHU LIEHTAp OBE
obnactu je babymHuia, Bapouuia ca OKBUPHO 4,5 X1ibaaa CTAaHOBHU-
Ka KOja TepUTOPHUjaTHO MPHUIaJa MUPOTCKOM OKPYTY.

Kpo3 kotnuny u camy balymiHuiry, mpoiia3u MarucTpaiHu MyT KOjU
noBesyje JleckoBair u [Tuport, 1Ba 3HaYajHU]a MPUBPEIHA IICHTPA JY)KHE
u ucroune Cpowuje.

VY ananuzupaHoM aeny 6alymiHuYKe KOTJIMHE je hopmupaHo 18 ce-
OCKHMX Hacesba M MCTOMMEHa Bapomuia. LleHTpann3oBano BomocHa0-
JIeBab€ OBUX Hacesba PaHUJUX TOAMHA je OMJI0 MpobIeMaTHYHO 300T
cabe BOIOHOCHOCTH CEIMMEHATa KOjH UCTTyHhaBajy camy 0aOyITHHYKY
koTnuHy. [lopen orpanmueHNX pe3epBH, MPOOIEM je MPencTaBbao U
KBaJIMTET MOJ3EMHHUX BOJAa MOCMATPaHO ca acnekTa Kopuithema Boaa
3a JaBHO BOJOCHA0/IeBambE.

300r cBera Tora, mpo0yemM BoJocHa0/1eBaba CTAHOBHHUIIITBA j€ JaHAC
3aCHOBaH MCKJbYYMBO Ha KBAJIUTETHUM KapCTHUM MOA3EMHUM BoJlaMa
KOje ce 3axBaTajy M3 jyroszamajHor o0oja 0alOymIHHMYKE KOTIHWHE (ca
Jlyxunukux Bpena y JbyOepahu). 3anpaBo baGymrnuma u 24 cena Ha
TEPUTOPHJH OBE OIIITHHE CY MPHUKJbyUYeHa Ha MarucTpajgHU II€BOBOJ
koju on1 Jbybepahe Boau ka Humry. [lopen Tora, y nojefuHuM c€0CKUM
HaceJbUMa IO0CTOje MapajiesIHO U3rpalleHu M Mambu JOKAJTHU BOJOBO-
11, KOjUMa ce Takohe 3axBaTajy MmoJI3eMHE BOJIE U3 HETIOCPEAHOT 000/1a
6a0ymHnuke kominHe. To cy cena: CypaueBo, bparuiesau, Jlowme Kp-
wuHo, ['opwu CtpuxeBan, Jlyuesai u ap.

OITIITA OBEJIEXKJA IIOAPYUJA

balymHnuka KOTIMHA ©Ma HaJIMOPCKy BHCHHY on 470 mo 520 m.
Kapakrepuiiie je yMeEpeHO KOHTUHEHTAJIHA KJIMMa ca U3PAXKECHUM YTH-
11ajeM TJIAHWHCKOT BapHjeTeTa. 3a aHaJW3UpPaHU JBaJIeCETOr 0NN
BpeMeHcku niepuof (1997-2016. roauna), npoceyHa cyMa TOAULIEBUX
najgaBuHa je n3Hocusa 700 mm BoxeHor cry6a. Tokom 2010. ronune,
3a0elekeH je eKCTPEMHU MaKCUMyM 003MpOM Jia je perucTpoBaHa ro-
JUIIKHa cyMa nagaBsuHa of ckopo 1000 mm BogeHor cty6a. [lagaBune
Ha MECEYHOM HUBOY MOT'Y H3HOCHTH 1 mm BojeHor cTy0a ninu yak 211
mm, KOJIMKO je 3abemexeHo TokoM aBrycra 2002. roguse.
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3a uctu aHanu3upanu BpemeHcku nepuo (1997-2016. ronuna), npo-
ceyHa roJulllkba Temreparypa Basayxa je nznocuna 11,2°C. 'onquna ca
HeyoOHUYajeHO HUCKUM TemrmepaTypama je Ouna 2012-ta. Tokom jaHy-
apa u (ebpyapa, THEBHE TeMIlepaType Ba3jayxa Cy ce CIycTaye U 10
-22°C. EkCTpeMHO BHUCOKa JTHEBHA TEMIIEpaTypa Ba3lyxa, perucTpoBa-
Ha je 24. 07. 2007. ronquHe u n3Hocuia je 41°C.

300r mojaBa o0uJba MOI3EMHHUX BoJa MO 00oxy OaceHa (M3BOpa U
KapCTHUX Bpena), y caMoj 6a0yIIHUYKO] KOTIMHH je (OpMUpaAH HU3BO-
pUILIHU-TOpBHU Jleo cinuBa JlyxHuuke peke. JlyxknHuuna dopmupa cBoj
TOK y CEBEPOMCTOYHOM JIeJly KOTJIMHE U TO HajBehuM AeJIoM o]l Bojia ca
kapcTHuX Bpena y Pagomesny u I'opmem Kpwuny. [leo Toka Jlyxxuuue
Kpo3 0a0yIIHMYKY KOTIUHY je ca OlaruM majoM KOpuTa U ca J1o0po
pa3BUjEHOM XUIPOrpad)CKOM MPEXKOM NMPBEHCTBEHO JIEBUX MPUTOKA.

VY jyrozamagHom jaeny kotiauHe, JlyxHuna kon [opumHana Hamy-
ITa KOTJIUHY U Hu3BoAHUje 10 JbyGepaha je usrpaauna kiaucypy Kkpo3
Kpeumake J0me Kpezae. 300r KackaJHOT Maja KOpUTa, MpaBu U Mambe
cnamnoBe kof Jby6epahe (Komapuuku Bup).

JueBHu nporunaju Jlyxaune kox ['opunHamna perucTpoBaHu y mne-
puony centembap 2015. — oktobap 2016. roauHe, MpUKa3aHU Cy Ha
ciauiu 1.

25

1,5

Mpotuyaj Q (m3/s)

05

cen.  OKT. HOB. ged.  jaH. ¢eb. wmapT  anp. Maj jyH jyn aBr. cen. OKT.
2015. 2016. roanHa

Crnuka 1 [dujarpam nHeBHUX mpoTtuiaja peke Jlyxnmnie (Q) xox ['opunHama y
nepuoxy cerr. 2015/ oxt. 2016. roguHe
Figure 1 Daily discharges (Q) of the Luznica River at Gor¢inci
(Sept. 2015 to Oct. 2016)
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I'EOJIOILIKA EBOJIVIIMJA BABYIITHNYKOI' BACEHA

babymnuuku 6acen ucnymwasajy ropmwoosuromencku (Ol,) u nuo-
ueHcku cenuMenTH (Pl), cnuka 2, koju nesxe TUCKOPAaHTHO MPEKO CTe-
Ha naneopesbeda (K >* u K ).

Crene nome kpene (K>*) cy npezcraBbeHe OaHKOBUTHM U CJIOj€BU-
TUM KpeUrhalliMa KOji MECTUMHYHO TIPea3e U y JaopOBUTE KPeUtha-
ke. UuHe 3amaaau - 0001HM €0 6abyIHUYKOT 6aceHa.

Crene ropme kpejie (nemdapa u Konrnomepara cenona K ), jassbajy
ce Iy’ UCTOYHOT 00oaa OaceHa, Ha MpocTopy ox Base ma mpema cese-
py xa KanyhepoBy u Panoriesiry.

Toxom onuroneHcke enoxe (nmepuon ox npe 33,9-23,3 mui. roau-
Ha), 6a0ynTHUYKK OaceH je OMO 3aIUIaBJbEH JE3EPCKUM BOJaMa, YUMeE
Cy OMJIM CTBOPEHH YCJOBH 32 CTBapame OJIUIOLEHCKUX CeIMMEHaTa.
WHaue TOKOM OBe I'eoJI0IIKe eroxe, 0J[BHjao ce Op3u pa3Boj (hopaMUHU-
dbepa, mykeBa, IKOJbaKa, OCTPAKO/Ia Ka0 HACTaBaK MpoIeca U3 PaHHje
ernioxe. Ha xomHy ce HacTaBHO pa3Boj cucapa KOjH je Mo4ueo jOIll Y eolle-
Hy (E). IlojaBunu cy ce Tajga 1 mpBU NMPaciIOHOBU, YCKOHOCHU MajMyHHU
Y TIPBHM YOBEKOJIMKH MajMyHHU.

TOoKOM CEIMMEHTAIIMOHOT ITUKIIyCca KOjU C€ OJIBUja0 y TOPHEM OJIH-
roueny (Ol), dopmupanu cy y 6alymHu4koM OGaceHy ILUIOYacTH M
JUCTACTH JIATIOPIM U TIWHIIM, 3aTUM aJICBPOIUTCKU Temyapu u pehe
KOHIJIOMEpAaTH KOjU C€ jaBJbajy Y HHXKHUM JielloBUMa oBe jenunuiie (By-
jucuh, 1971). ¥ oBuM cenqumentuMa je mpoHaheno mpeko 70 pomosa
u BpcTa docunHe ¢uope. Mel)y mHUMa ce MOy CIOMEHYTH CaMO HEKe
dhopme: Quercus neriifolis, Acacia sotzkiana, Bumalia minor, Zizyphus
zizyphoides. On Benukor 6poja ¢ocuna pubde, y nonpydjy dydeBua je
uznBojeHa Bpcta Emerdius macrurus u S. minutus (Auhenxosuh, 1970).
JleGspbrHA OJTUTOIICHCKUX CeAMMEeHaTa je 1o mpoieHu Beha ox 300 m.

Kpajem ropmer onuronena (Ol,), nonasu 10 perpecuje Boje us 0a-
OyIIHHYKOT OaceHa U Taj MPOCTOP MOCTaje KOIMHO. Y OBOM IEpHOa €r-
3MCTOBaba OAaceHa, TOKOM cpember Muonena M, (okBupHO mpe 10 muiL.
TO/IMHA), I0Ia3H 10 MAabHUX BYJIKAHCKUX €pyIIHja ITo je mpaheHo u3-
nuBuMa aM(PUOOJICKUX aHJe3uTa (0) Yy ceBepo3amagHoM Jieny OaceHa
(mupe moapyuje cena [IpoBasbeHUK).

Jlo moHOBHE TpaHCrpecHje Bofa y 0a0ymHuYKH OaceH, J0Ja3H To-
yeTKoM muinonieHa Pl (okBupHo mipe 5,3 mui. roguna). Y o 1o6a (yon-
mITe Y MOpHMa U ,,claTKuM™ Bomama y CBeTy), )KMBOT je WHa4ye Ouo
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Cnmka 2 Xuzpporeosonika kapra 6a0yurHndkor 6acena y ncrounoj Cpouju
Figure 2 Hydrogeological map of the Babusnica basin, eastern Serbia

00JTMKOBaH TOTOBO jeJIHAKO Kao U JaHac. Ha komHy cy ce Op30 pa3Bu-
jalii cucapu, TojaBhJie Cy c€ Madke, TICH M MEJBEIH, a Ha IMPOCTOPY
Adpuke ce mojaBuo npBu npenaak yoseka (Australophitecus).

[TnuoneHcKH ceqMMEHTH y 0a0yITHIYKOM OaceHy Cy MpeicTaBIbe-
HU KPYITHO3PHUM XXyTHUM ITIECKOBUMa, CHBOILIABUM TJIMHAMA, JTUCKYHO-
BUTHM TPOIIHHUM IEIIYaprMa, MECKOBUTUM TIIMHAMA M IIJBYHKOBUMA
(Byjucuh, 1971). [le6prnaa um npenazu 200 m.
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CrBapame Hajmimahux KBapTapHUX ceAMMeHaTra y 0alOyIIHHYKOM
OaceHy, OMO je Be3aH 3a Mpollece epo3rje U JAeHyAalHje Ha CTPMHUM
MJIAaHUHCKUM TaJiHaMa U JYyX peuyHux TokoBa. O] TeHTCKUX THUIIO-
Ba Cy M3/IBOjeHE KOJIyBHjaJlHEe HAcllare (CHmapu noceOHO Ha 3amaJ HuM
naauHama CTona), 3aTUM ajyBHjaliHe Haciare Ty Toka JlykHule,
Croncke peke H ap., 0K ce o7 MOP(OJIOMKUX THUIIOBA jaBJbajy peUHe
Tepace.

AnyBujaiiHe Hacnare Ay Toka peke Jlyxauie y 6a0yImHn4IKoj KO-
TJIMHU C€ IPOCTHPY Ha AYKUHU o npuOmkHo 14 km. Hajeehy mmpn-
Hy UMajy y camoj babymaunum u To ox 700 m.

JleGsprHa amyBHjaIHUX Hacjara je Hajuemrhe y rpanunama 2,5-4 m,
a HajBeha je y camoj baOymHuIm riae MakCMMaTtHO U3HOCH 7,6 m.

PA3BOJ CABPEMEHUX ITPOLIECA U IIOJABA V BACEHY

Ha npocTopy 6aOymHuYKor 6aceHa MHTEH3UBHO Cy pa3BHjEHU ca-
BpPEMEHH €r3oreoJuHaMUYKH mporec. HajzactynspeHuju cy nporecu
KJIMOKeha U japy’kama JO0K Cy 3HaTHO Mame pa3BUjEeHU MPOIecH Iia-
BJbEHA, (DIyBUjATHE €pO3Hje, OIPOHaBaba U OCUIIAA.

Kunsumrra cy HajBHILE 3aCTyIIJbEHA Y J€3ePCKUM HeBe3aHUM (Iecak,
IIJBYHAK U TJIMHA) CEIMMEHTHMA TUTHOIIEHCKE CTApOCTH JIOK CY Mambe
3aCTyIJbEHA Y je3epCKUM BE3aHUM CEAMMEHTUMA (TJIMHIIM, JIAOPIH U
aJIeBPOJIUTH) OJUTOIIEHCKE cTapocTH. HajMame Kiu3uiTa uMa 1o o0o-
ny 6a0ymHuyKor 6aceHa Koju je u3rpalheH yriaBHOM o1 KapOOHATHUX
CTeHa, KapOOHATHO-KJIACTUYHUX U KJIACTUYHHUX CTEHA.

HajunTe3nBHUjU MpollecH KJIMKEHha Pa3BUJCHH CY Y TOPHEM Ty
cena M3Bop, Ha neBoj monmHCKO] cTpanu Jlyxuuie, y KamyhepoBy u
Kamb6enoBy. Ha oBuM Jsiokammjama cy perucTpoBaHa Haju3pakeHHja
KJIM3HIITA, & KIMKEHEM Cy YTPOKEHH ITyTeBH, Kyhe 1 MoJbOpuBpe-
HO 3eMJBHIIITE.

VY ropmwem aeny cena M3Bop Ha nokauuju Cenuiire, perucTpoBaHO
Jj€ KIIM3MILTE U3y KEeHOT 00JIMKa, 1y )uHe oko 230 m u mupune oko 90
m y Hoxxkunu. Kimkeme ce ce30HCKH oOHaBJba nociie Behux najgaBuHa
WJIM HAaKOH HArJIor TOMJbEHa CHera.

Ha neBoj monuuckoj ctpanu Jlyxxuune, m3mely badymaune u Jlo-
wer CTpukeBla, POPMHUPAHO j€ BEIUKO YMUPEHO KIHM3HUIITE. Y OKBH-
py Temna KIJIM3HINTA, HA XUTICOMETPHJCKH BUIIIEM HUBOY, (DOPMHUPAHO je
BEIIMKO 3a0aperme U3 KOjer ce Boja mpoliehyje ToKkoM 1ierne roguue. Y
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HIDKE JIJIOBE TTaJMHE, OBa BOJ]a aKTHBUPA MPOLIEC KIMKema (CauKa 3).
Knuszumite je nmospimae oko 50 ha.

e

Cnuka 3 3abapeme y Tesry yMUPSHOT KJINM3HUIITa Kox cena M3Bop
(doto C. Bokanowuh)
Figure 3 Water-logged body of a passive landslide near the village of Izvor
(photo by S. Bokanovic)

VY ceny KanyhepeBo ¢popMupaHo je akTUBHO KIU3UIITE y YEICHIU
japyre (cnuka 4). Knusuire je gyxune oko 350-450 m u MakcumaliHe
muprHe oko 150 m. YV Teny knm3umTa cy BUIJbUBE nedopMaiuje u
(dhopMupaHo je 3adapeme.

Kimsumre y KamGenopiy ¢popMupaHo je y MecKOBUTO-IIJbY HKOBHU-
TO-TJIMHOBUTHUM j€3€PCKUM CEJUMEHTHMA Ha CAaMOM KOHTAaKTy ca Kap-
OOHATHO-KJIACHYHUM cTeHama. Knuzuiire je niuTko, 1y )uHe oko 150
m ¥ mupuHe oko 125 m. Ha nagunu cy BUIJBUBY CEKYHAAPHU OKUJb-
uu BucuHe 10-20 cm (‘bokanosuh, 2017).

[Iponecu japykama cy MHTE3MBHO Pa3BUjEHH Y je3epCKUM Celu-
MeHTHMa 0a0yITHUYKOT OaceHa M OOUYHO Cy yAPY>KEHU ca MpolecuMa
KIIKewma. Japyxame je npaheHo u OyjuyHoMm akTuBHOUIhy. Byjuuna
aKTHUBHOCT je HajBeha y BpeMe BEeIMKUX MaJaBUHA UM HATJIOI OTamna-
Wa cHera. Tajga monasu U 10 akyMmyJalje MOKPeHYTOor MaTepujaia y
HUKHUM JISJIOBUMA TIa/INHA.

VY okBupy amyBujoHa JIy)KHUIlE YecTa Cy IJaBJbEHA U IOjaBa 3a-
Oapema yciel BUCOKOI HHBOA MOA3EMHE BOJIE JOK Y HEPEryJIHucaHuM
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Cnuka 4 AxtuBHO Kim3umTe Kox cena Kamyheposo
(poto C. BokanoBuh)
Figure 4 Active landslide near the village of Kaluderovo
(photo by S. Bokanovic)

JIeJIOBMMa KOpUTa J0JIa3u JI0 pa3apama U 00pylIaBama obaje peke u
HCHOT MPOIINPEHa OTHOCHO N0 (iryBHjaiHe eposuje. [Ipu Tome ce ox-
HET MaTepujall TaJOkKHU Ha CYMPOTHO] cTpaHu koputa. [ToceGHO je oBO
U3paXKeHO y Jey Toka ox cena [opunnnm 1o cena Jlome KpmuHo.

VY obonHoM aeny 6a0ymIHUYKOT OaceHa MCMOA CTPMHX OJiceKa J0-
Ja3u JI0 ONPOMaBamka M OCUIIAFA CTEHA YCIIeN HhHXOBE MCITYATOCTH
u u3zesbeHoctu. To je mocebHo m3paxeHo y aonuuu JlyxHuIe y aemy
oxo JbyGepalye.

INOJA3EMHE BOJE BABYIIIHMUYKE KOTJIMHE

VY mpoTeKIIOM MepHoY, HAMEHCKA XHJIPOT€O0JIOIIKA HCTPAKUBAA Y
IUJbY YTBphUBamba BOIOHOCHOCTH CeUMeHaTa 0a0yIHUYKe KOTINHE,
M3BE/ICHA Cy Y jaKO CKPOMHOM OOMMY ¥ OATOBapajy HUBOY OCHOBHHX
MPOCTICKIINjCKUX UCTPaKNBAbA.

Pe3ynTaTi HOBHjUX XHIPOTEOIOMIKIX UCTPAKUBAKA CIIPOBEICHUX
y niepuony 2013/2017. ronune 3a notpede u3pane OCHOBHE XUAPOTEO-
nomke kapre ymct ,,bena [Mamanka®“ 1:100.000 (Munaguaosuh, 2018),
yKazyjy Jla TepeHu 0abyIIHuYKe KOTIMHE U3rpal)eHn o7 ropmO0IIUro-
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LIEHCKUX Jamnopaua v riinHana (013), MPEICTaBIbaj)y CIaOOBOTOHOCHY
cpenuny (cnuka 2).

Hemito 60spy cpeanny 3a akyMylupame IOA3EMHUX BOJAa Y OKBUPY
TOPHOOJUTOIICHCKE CepHje, YHHE aJIeBPOJIMTCKHU Merrdap. Y muma je
¢dbopmupana ,,ipBa‘““ U3aH, Koja ce JpPEeHUpa MPeKo ciIado U3TAIIHUX
n3Bopa, oonyHo m3mamuoctu Q<0,1 1/s. OBuM mom3eMHUM Bojgama ce
Hajuenrhe NoAMUPYjy OCHOBHE NOTpede ceocKux jJomahnHcTaBa 3a BO-
J0M. 3aXBaTajy ce Ha M3BOPHMA, @ MHOT0 4yelhe U3 KornaHux OyHapa.

3a mumonieHcKy cepujy cenumenara (Pl), cmarpa ce ma BomoHOCHY
CPEAHHY Y JOHBEM JIeTy YWHE KPYITHO3PHH JKYTH MECKOBU Ca COYMBH-
Ma MEeCKOBUTO-IAIOPOBUTUX KpeUaka. ¥ Be3H BOJOHOCHOCTH ILIHO-
neHcke cepuje, Uyopunosuh (1969) uctuue na je y camoj baOGymauim
M3BEICHA MCTPakHA XHUAPOreosomKa OymoTuHa 10 1youne 360 m u
HaBOIM: ,,M36ewmaj o Oywiery Huje cayysan aiu ce 3Ha 0a je 0a/be
ucmpasicugaree NPeKuHymo jep Hucy ymephene axymynayuje noosem-
HUx 800a. Bywomunom je omkpusen cmencKu KOMNIEKC 2IUHOBUMUX
NecKosa u 2IUHA y Kome npeosinahyjy enuHosumu neckosu? .

lopwu neo cepuje mpeactaB/ba XUAPOTEOJOMIKH KOMILIEKC KOjH
YHHE BOJOHENPOITYCHE CHBOIUIABE TJIMHE U MECKOBUTE TJIMHE, a BO-
JOMIPOITYCHY JINCKYHOBUTH TPOIIHU Telyapy U HIJbyHKOBU. OBH ce-
JUMEHTH Cy HEeITO 00Jbe MCTPAKEHH Y IEHTPATHOM Jieiy OaceHa,
ogHocHO y camoj baOymuuiu. Ha ocnoBy momaraka Jlasuha (1990),
n30ymieHo je ykynHo 13 mcrpaxkaux OymortwHa ayoune ox 10 mo 20
m. OBUM HUCTpaXHUM OYIICHEM je I0Ka3aHO J1a 3aBPUIHY IJIHOLIEHCKY
cepujy m3rpal)yjy cuBo-3eJeHH U cMehu J1arnopu ¥ JarnopoBUTE TIUHE
cmehe-xyTe u cuBe 60je. Y XUAPOreosIonIKoM HOrJeay, OBO Cy Mpak-
TUYHO BOJOHETPONyCHE TBOpeBHHE. Ha "yetupu nokanuje je yrBpheHo
Takole Jia ce y OKBHUPY JIAIIOPOBUTE CEPH]j€ jaBIJbajy IIPOCIIOJIU U COUH-
Ba Mecka M IjbyHKa (Tadena 1).

Komanu OyHapu y KojuMa je perucTpoBaHa ,,lipBa‘“ U3aH y TINOICH-
CKUM celMMeHTHMa 0al0yITHIYKe KOTJIMHE, UMajy 1yOuHy Hajuenthe o
11 mo 11,5 m. V I'opmem CTpuxeBily, U31aHCKa 30HA je ne0sbuHe 4-4,7
m, a y Jlydeity u Kam6emnogity 5,5-6 m (MunaguaoBuh, 2018).

VY octanum nenoBuma 6a0yIIHUYKE KOTAWHE y HEIITO MIUNUM KO-
naHuM OyHaprMa Cy KOHCTaTOBaHE M3JAHCKE 30HE U TO MO JyOWHU Of1
1 1o 3 m. Y nojequHavHUM Clly4ajeBUMa Cy YTBpheHe U 1e0Jbe U3/1aH-
cke 30He: ceno ['opunnim (3,5 m), Basa (3,5-4,8 m), KamGenosar (4 m),
[IpoBamenuk (4,7 m).
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Tabena 1 BomoHOCHM XOPU30HTH y TUIMOLICHCKO] JIAIOPOBUTO] CEPHUjH YTBP-
henun uctpaxkuum Oymewem y badymaumu (Jlazuh, 1990)
Table 1 Water-bearing horizons of the Pliocene marly series determined by
exploratory drilling in Babusnica (Lazi¢, 1990)

s Koed.pun-
) = Tpamuje
Jlokanuja % Jy6una | aTepBan JIuTonomku cactas po USBR-u
2 (m) (m) K (cm/s)
2.93.6 Ilecak cuTHO3pH, 3ariHmbeH, 6.8x10°
JTUMOHUTHUCAH, CJ1a00 301]jCH;
ya. beorpancka | B-2 20 [lecak, CUTHO3PH 10 HpamIu-
8,5-11,0 : pit A0 1p /
HAaCT;
Ilecak, CUTHO3pH 1O Mpallu-
2,8-4,0 |Hacr; 2,0x10°
v Beorpasicka | B-6 20 5,2-7,6 |Ilecak, CHTHO3PH 1O MHpallIH- /
HACT, 3aIIHHbCH;
8,5-12,0 |Ilecak, CHTHO3pPH OO MpaLIH- /
HACT, ¢1a00 MIJbYHKOBHT;
I1IibyHak, CUTHO3PH AOCPEHhe-
3,6-5,0 e
3pH, IECKOBHT, 3aTTHIHCH; 1,1x10
Mamnacrupumre | B-7 15 s
Iecak, cutHO3pH 10 cpenmwe-| 4,0x10
5,0-7,6
3pH;
JyxHa maguna | B-12 20 0,0-5,0 |[Ilecax 6,5x10-¢

W3Bopu koju ApeHupajy ,,1pBy* u3aaH GOpMHUPAHY Y MIIHOLEHCKUM
CeIMMEHTHMa 0a0yIIHWYKe KOTIWHE, UMAjy PEeJIaATHBHO Majy H3a-
HIHOCT Koja je Hajuenthe Q<0,5 I/s, ¢ Tum na cy 6pojuu uzBopu ca Q<0,1
1/s. U3y3eTak y oBOM CMUCIY je u3BOp ,decma™ (cimuka 2), KanTupaHu
M3BOD 3a ceocKy yecMy y BaBu ca m3nammuomhy ox 1,5 1/s (08.09.2014.
rox).

VY3eBuIH y HeTMHH, KOJIEKTOPCKA CBOjCTBA MPAIIMHACTUX MECKOBA
3arfIMBCHUX IJBYHKOBA TOPH-ET JIeJia IUNTHOIIEHCKE cepuje je caada, Kao
IITO jé TO W MOTBpHEeHO UcTpaxkuBamuMa y babynrnumu (tadena 1) u
CIIPOBEJICHOT MOHUTOPHHTA TTOJI3EMHUX BOJIA ,,lIPBE"* U3JIaHU.

VY anyBujanuum Hacnarama (al) u repacaum Hacnarama (t) Jlyxuute
y 6a0yITHMYKOj KOTJIMHU, GOpMHpaH je 30ujeHu Tun uznanu. [lospuu-
Ha OBHX Haclara je mpuommkso 16,5 km?.

AnyBHjaJiHe Haclare cy MpeAcTaBJbeHe U3PA3UTO 3arIMEBEHUM I1e-
CKOBMMa M IIJbyHKOBMMa. Haj3HayajHUju yTHIIa) HA TO UMa TIOBPILINH-
CKO CIUpame U OyjUYHO 3acUIae¢ AYBHjAIHMX HAcllara MaTepHja-
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JIOM KOjH HACTaje pacnalalbeM U €pO3UjOM IUIMOLEHCKUX CeUMeHaTa
06a0yIIHIYKE KOTJIWHE, @ paJH Ce MPBEHCTBEHO O TIIMHAMA, TIIHHIINMA,
JarnopIyMa 1 rIMHOBUTHM TeIIYapruMa 1 MeCKOBUMa. 3HavajaH A0 pH-
HOC TOME J1aje U PeJIaTUBHO OJIard y3AYyKHU Naj]l Toka JIy)KHHIIAa y TOM
JIeIly CIIMBA, a TO Ce oJlpaxkaBa Ha criopuju otunaj (Uyopunosuh, 1969).

VY nonpyyjy Homwer Crpuxesua, badymnune, J{paruana u ['opunn-
11a, aJyBHjalIHe Hacjare u3rpalyjy mpammHacTo-NeCKOBUTE M TIIMHO-
BUTE TBOPEBUHE KOj€ JIC)KE MPEKO TAHKO CJIIOJEBUTHUX IIIJBYHKOBA U TIe-
ckoBa. Y JlomeMm CTpuikeBIly, yKyHa Ae0JbHHA ayBHjOHA U3HOCH 5,5
m, a ne0sprHa mJbyHKoBa 0,5 m.

VY nenTpansHoM Aeny 6a0yrHuYKe KOTJIMHE, a1yBHjaJIHE HAcIare cy
HajOospe ucTpakeHe y camoj baOymnwuim. Jyx neBe obane JlyxHu-
1ie, 1e0prHa amyBUOHa ce kpehe ox 2,6 m 1o MmakcuManHux 7,6 m. Y
TOTJIeTy BOJAOHOCHOCTH, Haj3HAYajHU]JE 00€Iexk]e UM J1aje TIECKOBUTHU U
MECTUMHYHO IIJByHKOBUTH CIIO].

IeckoBu cy 0OMYHO CUTHO3PHU A0 MPAIIXHACTH U 3aITIUBEHY, a pele
Cpeame3pHU U NIJByHKOBUTH. JlebsbrHa um Bapupa ox 0,6 10 5,6 m. IIpe-
Mma nogaruma Jlasuha (1990), koedurujentn punrpaiuje meckona cy y
rpanunama k= 3,3x10°¢ — 3,0x10* cm/s.

Cn10j msbyHKa y JIUTOJIOIIKOM CTYOy ajayBHjaJIHUX HacJyara je oond-
HOo nebseune o 0,4 mo 0,7 m. IIIibyHAK je CUTHO3PH JI0 CPEAmhEe3pH U
TIECKOBUT.

HwusBonuuje on babymuune, y noapy4jy Aparunima, neGpuHa amy-
BujoHa Jly>xHune ce kpehe oxo 3,5 m, npu uemy je Ae6JbHHA IIJYHKOBA
I m. V jyxxHujem aeny 6aOyIIHWYKe KOTIMHE, y noapy4jy lopunHia,
neOJbHA aTyBHjaJIHMX TBOPEBUHA j€ MPEKo 3 m, ¢ TUM Ja je AeOJbruHa
MOBJIATHUX MPAIIMHACTO-NIECKOBUTHX Hacnara 2 m (Yy6puiosuh, 1980).

IlocmarpaHo y nenuHu, koeuuujeHTH GUITpalyje anyBUjaTHUX
Hacnara JlyxHuie ce kpehy y rpanunama k=1x10°-1x10" cm/s (Yy-
OpunoBuh, 1969), mTO UX CBpCcTaBa y CPEAMHY ca OCPEIEHBUM JI0 Clia-
OMM XUJIPOTEOJOUIKIM CBOjCTBUMA.

Pesynrtaru 100MjeHH MOHUTOPHHIOM HUBOA IO/I3EMHUX BOJIA y aJTyBHU-
jamauM TBopeBrHaMa kox [Iparunia u Jlomer CtpukeBna (ciuka 5), yka-
3yjy Ja Cy KOHCTaTOBaHEe OCITMJIAIM]E 3aBUCHE O] peXKHUMa BOJIOCTaja PeKe
Jly>xHUIIE 1 1a ce paiy O MPUOOATHOM THUITY PEXHMMA MOI3EMHUX BOJIA.

Kao mro je Beh mcraknyTo, o obony 6a0ylmIHUYKEe KOTIUHE, ja-
BJbAJy C€ jaKO M3JAlllHA W3BOPHINTA MOA3EMHUX Boza. Jlyk 3amajHor
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Cnuka 5 KopenatuBHU qujarpaM ocliuiianyja HuUBoa rnoaseMuux soza (h) y
anyBujony Jlyxxuure y 6a0ymmHIIKOM OaceHy (jeIHOMecedHa Mepema), CyMe
Meceunux nanasuHa (P) Ha k.c. ,,baOymunna“ u qreBHUX npotuiaja Jlyxaure (Q)
Ha podmny kox ['opunHara\

(Munamuaosuh, 2018)

Figure 5 Correlation among groundwater level fluctuations (h) in the Luznica
alluvium (monthly observations), monthly precipitation totals (P) at the Babusnica
rain-gauging station, and daily discharges (Q) of the LuZznica at Gor¢inci
(Miladinovi¢, 2018)

000712 KOTJIMHE, IPEHUpabe KapCTHE U3/IaHU Ce BPILHU MPeKo cienehnx
KapCTHHUX BpeJia U U3BOpa:

— Jlyxxnuuka Bpena (Bpena y JbyOGepahu, cnuka 6), y mepuonmy
MouuTopuHra 2015-2016. rox., peructpoBan je 09.11.2016. romune
Qmax=3680 1/s u 21.03.2016. romuae Qmin=499,09 1/s (MunaauuoBuh,
2018);

— Bpeno burap (KambeneBan, ciuka 7) y nepuoay MOHMTOPUHTA
HOB. 2004 — ner. 2005. rox., peructposad je Qmax=4,3 1/s u Qmin=0,9
1/s (3noxonuma-Manauh, 2006);

—u3Bopu y CypaueBy ca mpocedHoM u3jamsomhy ox 1-2 I/s.

Hyx uctoyHor obona 6a0ymiHUYKe KOTIWHE, 3HaYajHUja U3BOPHU-
1ITa KAPCTHUX MOA3EMHUX BOJA CY:

— Bpeno ,,Cton“ (ceno Cromn) ca Qmax=42 1/s u Qmin=3 1/s y nepuo-
ny MmoruTopuHra cen. 2004 — vos. 2005. ronune (3nokonuna-Manauh,
20006);
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Cnuka 6 Kanraxa Ha jemnom ox Jlysxkauukux Bpena kox Jbyoepale
(doto b. Munagunosuh)

Figure 6 Spring box on one of the Luznica springs near Ljuberada
(photo by B. Miladinovi¢)

Cnuka 7 Bpeno burap xon Kambenesia
(poro b. Munanunosuh)

Figure 7 Bigar Spring near Kambelevac

(photo by B. Miladinovi¢)
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— Bpeno [penua (/lydesar) ca npoceunom uznamsomhy ox 2 1/s;

— Bpeno y Panomesny ca Qmax=18,57 1/s 1 Qmin=3,28 1/s y nepuony
MounuTtopuHra 2015-2016. roqune (Munagunosuh, 2018);

— Bpeno y 'opwem Kpmwuny ca Qmax=23,34 1/s u Qmin=4,61 1/s y ne-
puony mouutopunra 2015-2016. ronune (Munaaunosuh, 2018), ciuka 8.

o gy e

SR

Cnuxa 8 Kantupano Bpeno y [opmem Kpmuny
(poto b. Munaaunosuh)
Figure 8 Captured spring at Gornje Krnjino
(photo by B. Miladinovi¢)

Haj3nauajauju u3Bopu KOju ApeHUpPajy TyKOTUHCKY M3/1aH (HOpMu-
pany y cenonckum crenama (K.’) Takohe nyx ucrounor obona 6ady-
THUYKE KoTiauHe cy: Mapuszosa yecma kon Kamyhepesa (Q=0,27 1/s);
W3BOPH Y MOIHOXK]Y Bpxa bpannen kox Kanyhepesa (Q=1-3 1/s); u3Bop
,»JemHo IpBo™ Ha mepudepuju cena Bara (Q=0,25 1/s).

XEMHNICKU CACTAB IIOA3EMHNUX BOJA

XuapoxeMujcKa UCTIUTHBAA TIOI3EMHUX BOJIA U3 aJTMBHjaTHUX Ha-
cnara peke Jlyxuwue, Bpiiena cy y Jlomem CtprkeBiy u parunny u
TO U3 3 KonaHa OyHapa.

Panu ce o mano MuHepaIu30BaHUM MOA3EMHUM Bomama (M=621,2-
733,3 mg/l), xoje mo kiacuuKauju AJeKUHA TPHUTIAIA]y XUIPOKap-
OoHartHOj kiacy, kanuujymckoj rpynu I, II wmm III tuma (C, C<,
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C ). Ilpema knacuduxanuju Kiyr-a, ciagajy y pea 10cta TBpIUX 10
TBPAMX BOJA, a HA OCHOBY pH BpemHOCTH mpunanajy cnabo KHCEIuM
10 ci1abo 0a3HUM IMOJI3EMHUM Bojama (Tadena 2).

Tabena 2 Pe3ynrtartu XuapoXeMHjCKUX UCTIUTHBAA MTO3EMHHX BOJA
u3 anyBujoHa peke Jlyxnune y 6a0ymiHnuKoj KOTAuHU TokoM 2013. 1
2015/2016. ronune
Table 2 Results of hydrochemical testing of groundwater from the Luznica
alluvium in the Babusnica basin (2013 and 2015/2016)

Tlokatmja OCHOBHH jOH. Hcnurupanu Hcnut. MUKpoeneMeHTH
cacraB (mg/l) napamerpu (mg/l) (mg/1)
Na=32,7-59,8; NO,=0,29-7,97, Hg, Sn <0,0005; Ni<0,08;
K=1,3-3,3; NO, <0,01-0,07; NH,=<0,1-0,28; As=0,0005-0,0009;
JLCrpusxesan Ca=100,2-137,5; SiO,=7,6-13,2; PO,= 0,254-0,314; Li, Cu, Co <0,04;
’ Mg=9,9-15,2; Fe=<0,05-0,85; Mn= <0,02-0,05; Rb, Cd, Cr <0,03;
Jlpariiait 1 ye0 2 330,6-469,7 [pH- 6,95-7,54; KMnO,= 47-14,1; | Pb<0,01; Al=<0,01-0,22;
Cl=33,7-69,5; Ep=450-640 (uS/cm); Zn, Ba, Cs <0,05;
SO,=11,7-71,0; Tep.=16,5-22,7°dH; M= 621,2-733,3 | B=<0,1-0,3; Sr=0,28-0,39

PannoakTHBHOCT OBUX MOJ3EMHUX BOJIA je HUCKA U Kpehe ce 3a pa-
non Rn=0,96-5,98 Bg/l u 3a paaujym Ra <0,05 Bq/l.

[Ipema 0OMMy HUCTTUTUBAHUX MMapaMeTapa XeMHjCKOT cacTaBa (Tabe-
na 2), yTBpheHu cy caqipikaju mojequHux napametapa uznaa MJIK Bone
3a iuhe (Cn. rnacauk P. CpOuje 42/98) unme je muxoBa ynorpeda orpa-
HuueHa. BbuxoB mpukas je nat rpa@uuky ¥ TO 3a CBaKU MCIUTHUBAHU
JIOKAJIUTET Y OKBUPY 0a0yITHUYKE KOTIUHE (cauka 9).

TokoM MOHMTOPHHTA XEMH]CKOT cacTaBa rmoa3zeMHux Bozaa (2015/2016.
TOJIMHE), TEMIIEpaTypa MOJ3EeMHHUX BOJIa je Bapupasa y rpanunama 11,9
- 15,9°C. Hakon oOMMHHX KuIlla, MPUMETHO je O1aro 3amyheme moj-
3eMHHUX BOJIa U TO Y OyHapuMa KOju Cy Onuxku KopuTy JlyxHure.

VY morneay XeMHjCKOI cacTaBa, TOKOM CYIIHOT MEepuoja Kajla ce
o/IBMja 0a3HO WCTHIAKE MOA3EMHHUX BOJA M3 U3JaHHU, YOUCHO j€ KO
Jomwer Ctpukeniia nmoBehame cagpikaja: reokha Fe=<0,05—0,85 mg/l
(MAK=0,3 mg/l), amonujym jona NH,=<0,1-0,28 mg/l (MAK=0,1
mg/l), nurpura NO,=<0,01-0,07 mg/l (MK=0,03 mg/l). llosehano
MPUCYCTBO HUTPUTA Y BOJIM yKa3yjy Ha OKCUJALIM]y aMOHH]jaKa U 3HAK
je HeanekBaTHe Ae3nHpexnuje OyHapa.

Y MUKpPOKOMIIOHEHTHOM XEMH]CKOM CacTaBy, CBU MCIIUTHUBAHU Ia-
pameTpu cy ucnoja nponucanux Bpeanoctu M/IK, ca nanomeHom na
cy caapykaju Hukaa (Vi) u kanmujyma (Cd), onpehuBanu ca rpaHuioMm
neTekIje koja je uznag Hopmu MK (tabena 2).
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Cruka 9 I'paduaku mprkas XeMHjCKUX TapamMeTapa 9mju caapkaj nperasu MK y
WCTINTHBAHKUM TIOJ[3¢MHIM BoJaMa 3a nrhe 6a0ynrHudKor 6aceHa
Figure 9 Graphic schemes of chemical parameters which exceed the allowed
maximum concentration in examined drinkable groundwaters od Babusnica basin

XUApOXeMUjCKa UCITMTHBAaa IOI3EMHIX BOJIa M3 TUTHOLICHCKUX Ce-
numeHara (Pl) 6abymrandke koTinHe, BpiieHa cy y Kamnyhepesy, ['op-
weM CrpuxeBny u'y Anekcaaposiry (2013. u 2015/2016. ron.). Pagu ce
TeHEePaTHO O MaJI0 MHHEPAJIN30BaHUM NOI3EMHUM BOIaMa, C THM JIa j&
y l'opmem CrprkeBity y konanom Oynapy bo6ana hHophesuha Bona ca
MuHepaauzanujom ox 1012 mg/l, mro je cBpcTaBa y MHHEpAJIHE BOJIC.
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Io knacudpukanuju AneKkuHa, UCIIUTUBAHE MMOJ3EMHE BOJIC TIPHUIIa-
najy XuJapokapOooHaTHO] KiacH, kanuujymckoj rpyn I, I nim 111 Tuna
(Ce, C= , C= ). IIpema knacuduxanuju Kiryr-a, cnagajy y pen gocra
TBpPAMX J0 BPJIO TBPAUX BOAA, a Ha ocHOBY pH BpemHoctH, cinabo cy
Kucesne 110 cnabo 6a3ue (Tabena 3).

Tabema 3 Pesynrarté XuapOXeMHjCKUX HUCTIMTHUBAA MOJI3EMHNX BO/IA ,,lIpBE™
W3JIaHu Y IIMOIeHCKUM ceauMenTrMa (Pl) 6a0ymnnyke xotimune (2013. u
2015-2016. rox.)

Table 3 Results of hydrochemical testing of groundwater from the shallow
aquifer in Pliocene (P1) sediments of the Babusnica basin (2013 and

2015-2016)
Jloxamja OCHOBHH jOH. HcnuTrBanu napamMeTpu Hcnut. MUKpOEIIeMEHTH
cactaB (mg/l) (mg/1) (mg/1)
Na=5,1-51,7; NO,=0,18-16,39; Hg, Sn <0,0005; Ni<0,08;
K=0,3-18,9; NO,=<0,01-0,286; NH,=<0,1-1,92; |As<0,0005-0,0011;
Kanyheposo Ca=92,8-202,4; Si0,= 7,6-22,0; PO,=0,023-0,748; |Li, Cu, Co <0,04;
I'CrpuxeBan Mg=7,2-53,2; Fe=0,06-0,1; Mn= <0,02-0,23; Rb, Cd, Cr <0,03;
Anexcanaposan [HCO,= 299,0-664,9 |pH=6,56-7,22; KMnO,=<0,3-31,6; | Pb<0,01; Al<0,1-0,21;
Cl=5,0-195,0; Ep=340-860 (uS/cm); Zn, Cs <0,05; B=0,36-0,71
SO,=1,9-87,5; Tvr=14,8-32,5°dH; M=460,3-1012,0 |Ba<0,05-0,08; Sr=0,25-0,88

PannoakTHBHOCT OBMX MOA3EMHUX BOJIA je HUCKA U Kpehe ce 3a pa-
non Rn=1,02-2,17 Bq/l u 3a panujym Ra <0,05 Bg/l.

On cBux ocmarpanux OyHapa, HajXJIATHU]y BOIY W HajCTAOHMITHH-
JU TeMrmepaTypHH PEKUM MOA3EMHHUX BOJA je KOHCTaTOBaH y [ opmeM
Crpuxenny (10,1-12,1°C).

[TocmaTtpano ca acriekTa ynotpedJpMBOCTH BOIe 3a Tuhe, UCTTUTHBA-
He noa3eMHe Bojie y [opmeM CTpriKeBIly UMajy CTallHa MPEKOpadeha
caapxkaja manrana Mn=0,06-0,23 mg/l (MZK=0,05 mg/l), amonujym
Jona NH,=0,85-1,92 mg/l (MJK=0,1 mg/l), nurpura NO,=0,19-0,286
mg/l (MJ[K=0,03 mg/l), oxcumabumnoct KMnO,=19,8-31,6 mg/l
(MIK=8 mg/[). IloBpemeHO ce jaBJba U MIPEKOpaueH-e capikaja reoxha
y Boau Fe=0,29—0,99 mg/l (M/IK=0,3 mg/l).

JloGap KBalMTET MOA3EMHHUX BOja 3a nuhe y AJeKcaJpoBIly ce He
OJIp’)KaBa TOKOM IIeJie TOAMHE. Y XUIICOMETPUJCKH BHILEM JAeNy cena,
MOBPEMEHO JI0JIa3U JIO MOTOpIIama KBAJIUTETA U TO j€ YTBPHEHO TO-
koM nponehaux mecernu 2016. ronune y xonanom oyHapy Crobonana
MunanenoBuha. [loBumenu canpxkaj y oqHocy Ha MJIK Bone 3a muhe,
KOHCTaToBaH je 3a: reoxhe Fe=0,14—0,8 mg/l (MJK=0,3 mg/l) u ok-
cupadbunnoct KMnO,=<0,3—17,5 mg/l (MK=8 mg/l).
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Y MUKPOKOMIIOHEHTHOM XEMH]CKOM CacTaBy, KOHCTATOBAHO je Ipe-
Kopaueme caapxkaja 6opa B (MAK=0,3 mg/l) u T0 y CBUM HCHUTH-
BaHHUM TOA3€MHUM BojaMa OalymiHuYKe KoTiauHe (Tabena 3). Bure-
KpaTHH YHOC y OpraHM3aM MamHX KOJHMYHMHA O0pa, MOXKE JOBECTH JI0
KyMYJIaTUBHE TOKCMYHOCTH. CHMIITOMM TOKCHYHOI edekTa Oopa cy:
MojaBa LPBEHOT ocuIia, moBpahame, qujapeja, cMameHa UpPKyaluja
KpBH, KOMa U JIp.

XuApoxeMHjcKa NCTIMTHBAaka TIOI3EMHHX BOJa M3 KapCTHE U3JaHH
HernocpenHor 06oaa 6abyrHUYKe KOTIUHE, YKa3yjy Ja ce pajau O jako
KBaJIMTETHUM BOJIaMa 3a nuhe, Malie MHHEpalu3alyje, ca JOMUHAHT-
HUM caJpkajeM Kaiujyma (Ca) y KaTJOHCKOM cacTaBy U XUIApoKapOo-
nara (HCO,) y anjonckom cactay. To Cy Bozie Koje Cy Haj3acTyIJbEHU-
Jj€ Y JaBHOM BOJIOCHA/IeBamy CTaHOBHMIITBA y CpOuju.

3AKJbYUHAK

VY nocanammeM MEpUOAY, XUIPOTEOJIONIKA MOTEHIM]aIHOCT AYy-
0spMX JenoBa muMoneHckux ceaumenara (Pl) koju ucnymanajy 6a0y-
ITHUYKY OaceHy, HHje aJleKBaTHO UCTpakeHa.

VY nnuhum genoBuma cepuje 1o nyoune 20 m, KOHCTaTOBaHE Cy MOJ-
3eMHE BOJIE ,,[TPBE" U3/1aHH Y MPOCIIOJIIUMA K COUMBUMA CUTHO3PHHUX Iie-
CKOBa U IIJYHKOBA. YCIIe]l 3aIJIMK-EHOCTU Mel)yTuM, oBa cpeuHa uMa
penaTuBHO ciaba punTpamnroHa cBojcTsa (k=6,5x10°- 1,1x10-° cm/s).

BonoHocHOCT anmyBHjaJIHUX MECKOBA U IIJbYHKOBa peke JlyxHure
(al) je memto Beha y ogHOCy Ha muoreHcke cenumente. Koeduimjen-
TH (uITpanuje oBe cpenuue cy y rpanunama k=1x10°— 1x10~ cm/s.

OHO 1ITO MIAK Jaje 3ajeAHHYKO OOelexje MOJ3eMHUM BoAaMa y
MJTMOLICHCKUM U aJlyBHjaJTHUM CEUMEHTHMA 0a0yIHIYKE KOTIUHE je
YyecTa XeMHjcKa HEUCIIPAaBHOCT 3a OTpede jaBHOT BoJ0CHa0AeBama. Y
HajseheM Opojy cirydajeBa, BbMXOBA OrpaHUYEHA yIOoTpeba je yCIIoBIbe-
Ha npexopauewnma MJIK 3a canpxaje: nutputa (NO,), aMOHHMjyM jOHA
(NH ), oxcumabunnoctu (KMnO ), rBoxha (Fe), manrana (Mn). Ilopen
TOra, y CBUM MCIMTHBAHUM MOA3EMHHMM BOJama U3 IIMOLEHCKUX Ce-
JUMeHaTa 6a0yITHUYKe KOTIMHE, KOHCTATOBAHO j€ MPEKOpaYeHe cap-
xaja 6opa (B).
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