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1. UVOD

Osnovni resurs za potrebavpe vodoopskrbe u Hrvatskoj su podzemne vode (oko
90%). 9RGRRSVNUEQL VXVWDY 3RaH&AWLQH SURWHA&H VH QD S
JUDGRYD S3RaHJID SBOHWHUQLFD L .XWMHYR WH SHW
aAL0 .DSWRO (QlikO HOLN®NDFLML 6WULMHAHYLFD MH ]DQLPO
istraaLYDQMD ]ERJ SUHWSRVWDYNH GDDLPLJIJRK LPARUNDIRP SXUYLNK i I WA
seSR SRWUHEL QDGRSXQMDYD YRGRP V-HOBULOALAWKHRpPpEROL
SRVWRMHUL YRGRRSVNUEQL VXVWDY RpLWXMH NGHD SQRRWUW P H
lietnim mjesecima stoga je potrebno postupno, ovisno o topografskim i drugim prilikama,
VSDMDWL ORNDOQH YRGRRSVNUEQH PUH&H QD |[DMHGQLpPNL
SURYHGHQD VX KLGRJHRORAND LVWUDALY Doab) Rakp bi SBRND FL |
SRYHUDOH |DOLKH SRG]J]HPQH YRGH ]D SRWUHEH MDYQH YRG
.RPXQDOQR SRGX]HUH NRMH MH XMHGQR L QDUXpPpLODF KLG
3RA4HJH SURYRGL GMHODWQRVW MDYQH YRGRRBRPUKIWAEH FLM
YHOLN GLR QDVHOMD VYLK.JUDGRYD L RSULQD RNR

STRWEZEVICA
Kamensko Il

=
Kamensko m] B

Kamensko | Pianirani ureday
= Velika

Kuljevo

4
Kustrevac

=

6O0OLND , JYRULAWD Qpr&RGH® h M X/ 3 ROAHKIHDOLQH



IVWUDALYDQMD VX XVPMHUHQD QD UHNRQVWUXNFLMX \
njjhoviKk RSULK KLGURJHRORRNYKUXQRYRMNLVWUDALYDQMD SU
JHROR&AND WHUHQVND SURVSHNFLMD QHSRVUHGQRJ SRGUX
DQDOL]RP JHRORANH JUDYH SRGUXpMDKEVE URMHEDRIANH KD S
definiranje mikro RNDFLMD LVWUDALYDpPpNLK EXERWLQD

, ]JYHGHQR MH VHGDP EXaRWLQD [Hbkaal2) HjekotRz&dbep M X 6 W
EXAaRWLQD SURYHGHQL VX SUDWHiUL KLGURJHRORANL UDGH
radovima NRMH MH 7HNLMH G R R L] 3RaHJ-HaftSoRYfdkidtet OD 5 X C
6YHXpLOLAWD X =DJUHEX O5DGRYH QD EX&dHQMX SURYRGL
Postignuti rezultati su prikazani ovidiplomskim radom.

Slikal2/RNDFLMH LWKWENXDZERWDQ®
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*HRJUDIVNLOWRORADWD QRJ SRGUXpMD

6 WU L Mje fi]dtSé’leLilfFEpubliCi Hrvatskdj| 3SRaH &M YR QV N RMsadtxM8 D QL M L
RS ulB@stbvac 1DOD]L VH NP VMHYHUR ]&EFI@I@GQSR}FQBU&I@&HJH
6WULMHAHYLFIQ MM XPRMBSWEBQRP SULJRUVNRP SUHGMHOX .
zanimljiYD ]D KLGURJHROFRSEKdR.1) VWUDALYDQMD

EJ

Slika21 6DWHOLWVNL VQLPDN SRGUXpMD LVWUDAL
ZZ2Z JRRJOH KU PDSV SODFH 6WULMHAHY



*HRORA&AND JUDYD LVWUDALYDQRJ SRGUXpMD

SRGUXpMH LVWUDALY DEQQWRP UK EYD ODMWORD2UDKRYLFD L \
pripada zapadnom dijelu tektonske jedinice Pstikrndija (Slika 2.2).1zrazito komplicirana
SWUXNWXUQR W HNiVERRQV SIRGIUNXDPED L/MWWDEAO D MabdMkeJiR] SHW |

su tri faze dale i mamorfozu.

Slika 2.2 OGK Daruvara i Orahovigprema-DPLpLG ' %UNLO O

SRYUALQVNH QDVOD Xbie Bovi¢kleé rSaRiBdjL¥ofdMdke naslagepL Q H
deluvijalnoproluvijalne nasddgekvartarne starostiQDVWDOH NDR SagR@ranMW SRY UZE
E X Mh_tokova Sastavljenesuod JOLQH V NDPHQLP NU&MHP L QMLPD V
debljine :5m. Deluvijaino - proluvijalni nanosformiran je nakon pleistoena i kasije biva

dijelom erodiran putemecentnih vodenih tokova.

IVSRG SRYUGLQVNRJ SRNULYDpPD SULVXWQH VX WRUWRQ
SMHaApHQMDND YDSQHQDFD L JOLQD 7RUWRQVNH QDVOD.
LOQWHQ]JLYQRP Y XOND]J@VXNRPMBIRWLWOHRGEQMHJI PLRFHQD L ED

jezerske i marinske sedimentacije koja je trajala od vjerovatno postkrednog razdoblja do

4



VUHGQMHJ PLRFHQD 3UHPD JRUQMHP GLMHOX WRUWRQD ML
PDVLYQL DOL SUHWH&QR WDQNL XVORMK QLD &8 DAJDPQ D LI

lista Orahovica procjenjena je na oko 200 metara.

233UHWKRGQD LVWUDALYDQMD SRGUXpMD

3UYD LVWUDALYDQMD YRGRQRVQLND SULJRUVNLK SUHGI
SRGUXpMXi MHARYD W 3URMHNWSURQBGHQ D JRGBURWLIU

, JYMHEAWDM R LVWUDALY DQM L P Dsti) Diviar Rajeg si dlijertabliod HN VW X
jedna fotografija, te 1Jriloga (l.Pregledna geografska karta, 1:500.000; 2.Karta vati#kata,
1:10.000; 3.lRzultati kemijskih analiza (19 kemijskémaliza); 4.Dijagram oscilacija vodostaja na
prelievu izvoraSiMHAHYLFD WH SRWRND %U]DMDVL MBPQ@RMBRYERD X WI

+LGURJHR OR &N B.HNMrbkehska karta 1:10.00 6 LWXDFLRQL SODQ 6W
lokacijama LVWUDALERHPRWMERED &rofii LVWUDALYDpPNLK EX&ERWL
*HRORANL SUHVMHN WHWHRXIRENL SUHVMHN WHUB@D LWH

LI YRUL&AWD

ProvedenimL V W U D a Lij¥ bs@yafidn pasta®ljeni zadatak, a nitileD]MDEAQMHQ PHKDC
pojavijivanja izvora na odnosnoj lokaciB] WR SUL LVWUDALYDQMLPD L]YRUL&AWI
QDADORVW YUOR PDOR YULMHG QLE&DSIRVGDY\IFENDY RRNKEVE U - PQ
QDpLQD NSRBNHPODQKMDRGD LVWUDALYDQRJ YRGRQRVQLND

IDPLQMHYRV MBIALYDpPNLK EXARWLQD G X B jedna od njih
MH SUHPD SULOR aH Q Riesi# daRlageOUhabhjedigrBalid poskavije @ritpostasika
VH UHODWLYQR VWDOQL L]YRS QIDGEPNMPRPRQREOLBEQDMMW 58 B RHND
trasiranje potoka H ] XOWDWL NRMHJ VX SRWYUGLOL VDPR RQR aWR M
Provedenau mjerenjand. ]YRUX SRPRUX WURNXWQRJ S U hh@iatiro¥hBtalirshiR ML QLM
a podaci koji se u prilogu prikazuju odnoseH QD YLVLQX YRGH EH] LQIRUPDFLMH F
strukciji prelieva i bez ikakvog podatkao odn@Q LP NROLPLQDPD .RQDpQL ]DNOMXpDI
NRQIX]DQ D SUHGORAHQR UMH&AHQMH QHSULP Mavatel ROSRVWDY
RWNULYDMX PR&H VH LREYVDULLYUTPWID N O MK pAXOWMH GEbpY #na ]YRU N
NRWL YLARM RG NRULWD SRWRN Dda ls$ bieéyo@aDngdiemd nér¢aldy WRND N



QDMEROMD MH LOXVWLUIX{DMIDSHHBPRAMRNRHB MHIBIDWRH NUR] V
magistralna cesta.

Tadaprovedenal V MajlD@AD L]YRUX 6 WULMHA&HYLFD]QKWYXD GIDM®NDDS UJLYKRY
D QD amiGRK njihprikuplieni SRGDFL NRML EL RPRJXULOL SULPMHUHC
ketaoMD SRG]JHPQLK YRGD NRMH RWMHpX QD L]JYRUX

Na osnovu rekognosciran@SRVUHGQRJ RNROL&AD L]YRUD L aLUHJ SRG

J |[DNOMXpHQR MH GD SRNXaMMHITISIWXUDKMD LSRGIHBRY K F
YUOR SURDOHP®EPRVVYRM SULOLFL L QHSRW&dMHB@REMNMDA@dNaVMH DN
SULJRUVNRJ YRGRQRVQLND X PLRFH@RVIVPRWLS PRDINL\PWQ DN\ ERI
lokacije zahvata, no tek temelju cjelovitog upoznavanja zalijeganja vodonosnika.

,VWUDALYDQMD RYH O R NdiRd (Mdvosal Daf.\WEHYZagveb) Piovedeha su
LVWUDALYDQMD NRMD VX VDGUADYDOD KLGURJHRORA&ANR NDUW
6WULMHAHYLFD RGUHYLYDQMH KLGURNHPLMVNLK Natbp NWHULV
PRGHOD QDSDMDQMD L]YRUD L SULMHGORJ GDOMQMLK LVWUDAL

IDYHGHQLP LVWUDALYDQMLPD SROXpHQL VX VOMHGHIUL DN

SBRGUXpMH MH SUHJOHGDQR V DVSHNWD JHRORANLK L K
KLGURORANR VQLPDQMH SURWRND KLGERRFREOGRANRLNDUYV
geokemijsko testiranje uzoraka vode VLW X V REJLURP QD ILJLpNH NDUDI
X]RUDND X ODERUDWRULMX QD JODYQH LRQH PHWDOH L KU

7TDNRYyHU SRSUHpPQR @IDLRIGYRWBIQH] YSRAHROND VX JHRIL]
PHWRGRP JHRHOHNWULPQH WRPRJUDILMH L HOHNWURPDJQ
VDIQDQMLPD GRELYHQLP NDUWLUDQMHP R UDVSURVWLUI
YRGRQRVQLP SRGUXKMOMWLDJDEOWRR LNWD @RIP JHRORANH L KL

prognoznog presjeka.



SBWYUyHQR MH VOMHGHUOH

1DVODJH X QHSRVUHGQRM EOL]JLQL L]JYRUD 6WULMHAaH
YDSQHQFL SMHAUHQMDFL L ODSRWHL DEOMWWAQFL SNURODHY LM O
JOLQRYLWL NORULWVNL a@aNULOMFL RVQRYQH VWLMHQH XJ
SRGUXpMLPD UDVMHGQLK JRQD JGMH MH VWMHQRYLWD PD
QDVODJH VX GMHOR P Lyn@oibkaBrZaje, (ptekfipavexkvartduRim aluvijalnim
QDVODJDPD SURVMHPQH GHEOMLQH RG RNR P D QDMYLaAl

BWUXNWXUQR RYR MH SRGUXpMH LQWHQ]JLYQR UDVMHGD
6WULMHAHYLFH QD MXJR]DSD &GQdefifiSrBlage @ Oohinasi@xBO4 QH 3D
lineamenata formirana tijekom alpinske orogeneze i recentnih neotektonskih pokreta, SSE
orijentacije, EJE orijentacije iISSZ orijentacije.

+LGURJUDIVND PUHAD RYRJ SRGUXpMD DDLY LV U DRG QLRQMW
SRMHGLQRJ VHWD OLQHDPHQDWD &WR VH RGUDA&DYD X JU:
SUXAaDQMH L JHRPHWULMD IRWRJHRORANLK OLQHDPHQDWD
vjerojatno samim time ima utjecaj na tokove podzemnih voda

2VQRYQH VWUXNWXUQH 3DSXpNH MHGLQLFH VWYRUHC
SDOHR]J]RLND GRN X WHUFLMDUX GROD]L GR VSXawDQMD
QDYODpPpHQMD PODYyLK QD VWDULMH QDVOBWML IMH]GLDDQIVRH B
eroziju struktura.

1D LVWUDAQRP SRGUXPpMX NRQVWDWRJIDVDLGV & RUWOD\DNRHPG UL
%U]DMH WH X SRGUXpMX OLNDOLMH L OUNRSOMD VD VSXa
VSXaWDQMH E OR&é¥ paldo2diske StijEneuRdntakt sa tortonskim sedimentom.
.RQVWDWLUDQL VX PODYyL UDVMHIGNRNWIDMKPWWENBFHMDEMDY I
paleozoik i tercijar

*ODYQL YRGRQRVQLFL VX DOXYLM SRWRNw@mprEndi]DMH L
PLRFHQVNRJ SRULMHNOD 6ODER SURSXVQX VUHGLQX pLQ
9RGRSURSXVQH QDVODJH VDWXULUDMX VH GLMHORP L] SF
WURGHQMD QD REURQFLPD X] LQXQGDFLMa)NN zgdadddjQ X 3 UL
VWUDQL SRWRND %U]JDMH MH YUOR OLPLWLUDQD SURWV!
HOHNWURPDJQHWVNLP L JHRHOHNWULPQLP LVSLWLYDQMLP



LVWUDALYDQMD QH WUHED RPHNLYDWL YRGREEISKGH VUHC
sondiranjem.

1D ORNDFLML L]YRUD 6WULMHAHYLFH NRG NXUH X VHOX
QH]I]DYLVQR RG RYLK LVSLWLYDQMD XND]DOL VX QD SURFMH
*HRHOHNWULPpQD L HOMHNWDRRFDJYRWHNOIDUDYW V SRVWRMH
SULVXWQRVW ]DJOLQMHQRJ aNULDWDINBE Bd izvoBaRiazOjeOnayY L M D
SRMDYH SLMHVDND L SMHaApHQMDND X] SDGLQH NRML EL PR.

MjereQMD SURWRND X SRWRFLPD L QD L]YRUX 6WULMHAaHYI
NROLPLQL SDGDOLQD VOLYQR SRGUXpMH ]D SRYUALQVNH Y
LIPMHUHQ MH X UHODWLYQR VXaQRP SHULRG®GMH p&fibda.D MH L]
7TUHED SUL WRP X]J]HWL X RE]JLU GD MH GLR YRGH VNUHQXW
XOD]L X FLMHY NRMD RQGD XWMHpH X %U]J]DMX )RWRGRNXP
VQLPDQH X aDKWX NRG NXUH X 6WUWLM K AUHHIHALY RIDRJ )R YWHX & QL
RGDNOH VH YMHURMDWQR SRODNR SURFMHyYyXMH X DOXYLM

Mijerenja fizikalnih karakteristika vode (temperatysd, (& ]J]DVLUHQRVW NLVLNRI
XND]XMX QD UD]JOLNH L]JPHYyX SRYUEGLQVNH L SBGYBERRPOGHYR
karakteristike podzemne vode;

Kemijske analize ukazuju da je voda kalk#rbonatnog tipa, s time da se mogu
UD]J]OLNRYDWL YRGD L] 6WULMHAHYLFH RG YRGH L] %U]DMF
SRWRND &4ADPDQRYLFH RNRRMBRJIJM#HHGQGDMHORPLDPQIDWLPD X RGQ
6WULMHAHYLFH $QDOL]H QD WHANH PHWDOH FLQN RORYR
NROLpLQH WLK PHWDOD X YRGL WM LVSRG UD]JLQH SURSLVD

. ROLpLQHNGaWaDANYIDND XND]JXMX QD pLVWH YRGH X NRM
antropogenog porijekla;

%DNWHULRORAGNL YRGD L] JRWRYR VYLK X]JRUDND MH QH
NROLIRUPH HFKHULFKLXFROL HQWHURNRNH L nomRUREQH
X]LPDQL X SRGUXpMLPD X NRMLPD VH QH RpHNXMH DQWUR S
PRAH REMDVQLWL XWMHFDMHP GRPDULK L GLYOMLK aLYRWL

$QDOL]H VWDELOQLK LJIRWRSD XND]JXMX IGaQ MAH Y RGN LM
YRGD L] 6WULMHAHYLFH QHAWR WHaHJ LIRWRSQRJ VDVWDYL
L] %U]DMH V L]YRUVNRP YRGRP L] 6WULMHAHYLFH B8]RUFL



sekundarnih procesa koje implicira da se vodonosnik WelbW QR SXQL X GDQDaQMHP
UHALPX WM YRGD MH PODGD

6 REJLURP QD JHRORANH L KLGURJHRORANH NDUDN)
JHRHOHNWULPpQLP L HOHNWURPDJQHWVNLP LVSLWLYDQMLF
stabilnih izotopa, vodond QLN QD XaHP SRGUXpMX RNR L]JYRUD 6W
NDUDNWHULVWLND V DVSHNWD NROLPLQH YRGH WM UHOD!
NYDOLWHWD YRGH QH | DGRYROMDYD XYMHWH YRGH |]D SLUH



,=9('"%%$ ,675848y.2 3,(=20(7%$56.,+ %8427,19%

1D SRGUXpMX 6WULMHAHYLFH L]YSHIGHRRHWD U¥MERPEKY
IRNDFLMH EXAaRWLQD SRVWDYOMHQH VX QD dLUHP SRGUXDp!I
SULORJ %XaHQMH VH PHIRF R ISR QERkERH UKD W&y RWanje,
MH]JJUHQLP DSDUDWRP VD ]DWYW®aQ\PLB UERFENR LA 63 EXAHQ
SURYRGLOR pHNLUHP EH] MH]JJURYDQIDR &R UGDQEHL GH R | L ®RP)
PP WH MH XJUDYHQD XYé&e@Qn&E BVYRE QLR MDMMY MH RG pHO
SURPMHUD 3 PP V GHEOMLQRP VWLMHQNH RG PP 8 EX
konstrukcija promjera 114/103 mm.,,QWHUYDOL - SVW|RPHWDYMRopic EXARW |
materijala prikazani su tablion3.1.

7TDEOLFD ,QWHUSDWIRPYWOD&INLXKpERARWLQD P
,QWHUYDOL-SVWRPHWDPMRLK EOaiRmate@da)X P HW
SP-1 SP-2 SP-4 SP-6 SP-7
0,011,0 0,09,0 0,09,0 0,012,0 0,09,0
3XQD SsObVW 3XQD SODVW 3XQD SODVW 3XQD SODVW 3XQD s&diev
11,015,0 9,0-16,0 9,0-15,0 12,036,0 9,0-15,0
(Sito, slotirano, otvora| (Sito, slotirano, otvorg (Sito, slotirano, otvorg (Sito, slotirano, otvorg (Sito, slotirano, otvora]
1mm) 1mm) 1mm) 1mm) 1mm)
15,021,0 16,0-24,0 15,024,0 36,057,0 15,027,0
3XQD sOobvw (PunD SODVWL 3XQD SODVW 3XQD SODVW 3XQD sCiEvw
21,024,0 24,027,0 24,030,0 57,063,0 27,048,0
(Sito, slotirano, otvora| (Sito, slotirano, otvorg (Sito, slotirano, otvorg (Sito, slotirano, otvora| (Sito, slotirano, otvora]
1mm) 1mm) 1mm) 1mm) 1mm)
24,033,0 27,034,0 30,036,0 63,070,0 48,057,0
3XQD SODVW 7DORAQLN 9§ 3XQD SODVW 7DORAaQLN § 3XQD SODVW
33,036,0 36,045,0 57,063,0
(Sito, slotirang otvora (Sito, slotirano, otvorg (Sito, slotirano, otvora
1mm) 1mm) 1mm)
36,055,5 45,063,0 63,087,0
7DORAQLN S 3XQD SODVMW 7DORAQLN S
63,069,0
(Sito, slotirano, otvorg
1mm)
69,071,0

7DORAQLN 9
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1D RVQRYX GHWHUPLQDFLMH QDEX&aHQRJ PDWHULMD
definirano e ][ DFMHYOMHQMH E Kéan&MKEii® N R MHKQH pNIK DR WHI®Q XX E
pune PVC cijevpromjera 114/103 mmsita s prorezima otvora 1,0 mm.

1D RVQRYX SUDUHQMD QDEX&HQRH nijdbevH Utesi@agaD HOH
RWYRUHQLEREXIFBWDROMXPpHQR MH NDNRabXpE2&H&Wd QH VX
NRQVWUXNFLMD QLMH XJUDYLYDOD L QLVX QDYHGHQH X RSL

Kratki opis napretkedE Xa H Q M D

SR1 - %X4HQMH MH QDSIWHGRMBU W INPURHJIWO NDPHQ
nastavku kroz vapneni laponizmjenis pjfAp HQMDNRP GR GXEI

SP2 - % XaHQMH MHKQDgEU heRific2Gkam@LP NUAMHP G|
m, a unastavku NUR] YDSQHQX EUHpX ODSER H RS,
dubine 34,0 m

SP3 - %XaAHQMH MH L]YHGHQR pHNLUHP EH] MH]J

GHWHUPLQDFLMH LVWUDAaQH EXAaRWLQH

SR4 - % XaHGMIIDSMUHGRYDOR NUR] JOLQX O DSite do
NRQDpPpQH GXELQH P

SP5 - %Xa8HQMH MH QDSUHGRYDOR NURJHPBLOQXN
SMHapHQODNQGRG XELQH P

SP6 - %XaHQMH MH QDSUHGRYDOR NUR]Ii J&phepoe dd
konapQH GXELQH P

SR7 -SR7-%XaHQMH MH QDSUHGRYDOR NUR] JOLQX

GR NR OubihéX95.0 m

8auH EXARWLQM ¥ Vi&daskdnl Jdlokom dimenzija 1*1*0,5 m. Vrh
piezometarske cijevi nadvisuje teren 0,5 m, a cijev je osigurana kapom s lokotom.
SLHIRPHWDUVND NRQVWUXNFLMD RpLA&OUHQD MH SUYR DLU
8 EXaRWLQL MH SURYHGHQR SRNXVQR FUSOMHQMH
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4. POKUSNO CRPLJENJE | POSTIGNUTI REZULTATI

7LMHNRP SUYLK LVWUDALY D QWH GHI@RRV MH LVWUDALYDD
NRMLK VX MHGQRP QDEX4HQH YRGRQRVQH QDV@DAYH .DVQL
UDJULMHAHQAHGR QMINFH QR QLMH XWYUYHQ YRGRQRVQLN Q
QD L]YRUX 8 WLP VH LQWHUSUHWDFLMDPD QDOD]L QL] YUO
mogle razjasniti.

BURYHGHQD MH GHWDOMQD JHR QWRIEGNDRWISBBQXNKE DS 8 RMS
YRGH L 4LUHJ SRGUXpMD V DQDOL]RP JHROR&ANH JUDVH SR
KLGURJHRORAGNLK RGQRVDLGHILQLUDQMH PLNUR ORNDFLMD

2YLP QRYR SURYHGHQLP LVWH|XDLW DW M INFRIM § ROVOH M 01 X \D}
JHRORA&ANX VLWXDFLMX QD ORNDFLML 6WULMHAHYLFH SHN
LVWUDALYDpPpNLK E X@&RawWzaf poj&vliviainj@ hddZ2@nevbide na izvoru.

5DQLMLP LVWUDALYDQMHPR NBNRUNWSIRYWDY6WULMHAF
SRYUELQVNLK DOXYLMDOQLK QDVODJD a40MXQND

8 RNYLUX QRYLK LVWUDALYDQMD XNXSKQEXMRWLUYBGBQT
EXARWL@ERWAWDYOMHQD MH QD ORNDF-LNMka VB QEXAR W D Q DQW bl
SURYMHULWL SRVWRMDQMH UDQLMH XWYUYHQLK NDUERQCL
UDJPMHAWDQH SUHPD SUHWSRVWDYOMHQRP SUXabDQMX QD
YRGRQRVQH 3UHWSRVWDYOMHQH pteRd REUtMMHa pratBddhL QD N
EXAa@WL'YLMH E8&BRSIVXHEEADH VXKH L X QMLK VH QLMH XJLU
konstrukcija.

1D NRQFX MH SURYHGHQD VHULR]QD UHNRQVWUXNFLM
QDpLQMHQ KLGU RidHdRIOgRE Nd_ shdtrratekM frofili na kojima je prikazana
struktura naslaga (prilog 3). Trase ranije pretpostavljenih rasjeda su postavljene prema
SROXpHQLP UH]XOWDWLPD LVWUDALYDpPNRJ EXaHQMD D U
komunikaciju podzeme vode.

ORaH VH |IDNOMXpLWL NDNR MH WHNWRQVND DNWLYQRV\
KLGURJHRORANL PHYyXVREQR L]JROLUDQL X RYLP YU&aQLP GL
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PDOL EORN X SRGUXpMX ilISHTHefXo erspdRtivaln QaHzahdat podzemne
YRGH 8] WDM VH EORN YH&QH L SRMDYD YRGH QD L]JYRUX

=DFMHYOMHQH EXARWLQH VX RpLAUHQH L QD QMLPD MH
SUYR V SURPMHQRP FUSQH NROLpPLQH X WUGINNRAUMSED L SRW
FUSLOR VD VWDOQRP NROLPLQRP X WUDMDQMX RG VDWI
EXaAaRWLQX 2YGMH UH VH SULND]DWL UH]XOWisReLSIk WHUS U I
4.1.14.2).

Slika 41 Dijagram ukupnog postupka ppXVQRJ FUSOMHQM B EXMBMIPQHUG H NRO
(premaHlevnjak i dr, 2014)

60OLND 'LMDJUDP XNXSQRJ SRVWXSNDVSKRUKXNVDQIRP ARUSSAMNH DRI@
(premaHlevnjak i dr, 2014)
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4.1 Intepretacija pokusnih crpljenja

3RNXVQR FUSOMHQMH MH ]DPL&4OMHQR WDNR GD VH S
KLGUDXOLpPNLK SDUDPHWDUD EX&RWLQH L SDUDPHWDUD Y
VWDOQD NROLPLQD NRULZWHQD MH ]D LGHQMALPNDNXSIQRW
SRVWXSND FUSOMHQMD V pHWLUL UD]JOLpPLWH FUSQH NRO
SUHNLGX FUSOMHQMD SULODJRYHQ MH ]D RGUHYLYDQMH OL

42. % XaRWHUQD 63

SDUDPHWUL F beSdefivitdr® st gavad&nha linearnih i nelinearnih gubitaka,
]D RGUHYyLYDQMH NRMLK VH SULPMHQMXMH FUSOMHQMH V
RVWYDULOL XYMHWL ]D UMHEZHQMH NYDGUDWQH MHGQDGAEF
gubicma X YRGRQRVQLNX L QHOLQHDUQLP JXELFLPD QD UXE>

izraziti odnosom:

s =BQ+CQO (4.1)

SD VH UD]JOLND L]PHYyX VYDND GYD X]DVWRSQDedNiR&IDND X ¢S

— =B +C

@ €9 (4.2)

gdje je:

G=s-S1 -UD]JOLND VQLAHQMD L]JPHYX GYD VXVMHGQD NRUDN
®@=Qi- Qi1 - UD]JOLND L]GDaAaQRVWL L]PHYyX GYD VXVMHGQD NRL
G/ & -HNYLYDOHWQR VSHFLILPQR VQLAHQMH

Q3Q0:

= Q- HNYLYDOHQWQD L]GDacC
xR koraka u pokusnom crplj@n (4.3)
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60LND 'LMDJUDP NROHEDQMD GiDid@lHjeuR@Gadima SippakuddomVL VQL A
crplienju(premaHlevnjak i dr, 2014)

=DGQMD MHGQDGAED X VWYDUL SUHGVWDYOMD OLQHDUL
REOLN NRML QH SUHGVWDYOMD IXQNFLRQDOQX VyH]X L]PH
LJPHYX 3HNYLYDOHQWQRJ VSHFLILPQRJ VQLAHQMD L 3HN
UDpXQVNRP RSHUDFLMRP SRWHQFLUDQ XWMHFDM RQRJ SUL
utjecaj nelinearnih gubitaka. Polazni podaci o kolebanju razine vodejencnml objektu, koje
nastaje pri svakom koraku pokusnoga crpfe® QDY HGHOQL V Xi iMstranVs&y haRSDaD
VOLFL SULUDVW VQLAHQMD UD]JLQH YRGH X FUSOMHQRF
QDNRQ VYDNH SURPMHQH FUBXTHVNRNORP L RHQ K RXOPH N #HIQ R & X
WHPHOMX QMLKRYLK YULMHGQRVWL L]JUDpXQDMIHQWID LJQF
HNYLYDOHQWQH L]GDaAaQRVWL

Tablica 3RGDFL SRNXVQRJ FUSOMHQMD X NRUDFLPD EX
Korak Crpna Porast Prirast Ekvivalentna | Ekvivalentno
3L” NROLpI crpne VQLAaH LIGDaAaQR VSHF V(
Q NROLDL G 46-L46ﬂ_Pﬁ l G/®
(m3/s) ® (m) XRi g (s/m2)
(m3/s)
0. 0 0

l. 0,00305 0,00305 0,8 0,00305 262,3
Il 0,00572 0,00267 2,01 0,00877 752,8
1. 0,00692 0,0012 1,2 0,01264 1000,0
V. 0 0,00692 -4,06 0,00692 586,7
V. 0,00696 0,00696 4,2 0,00696 603,4
VI, 0 0,00696 -5 0,00696 718,4

15



ULMHGQRVWL SRMHGLQLK HNYLYDOHHDOWMQHKHWSHKFDIQHC

LIGD&QRVWL REMHNWD WDEOLFD XQHVHQL X GLMDJUD
RUGLQDWX NRG YULMHGQRVWL % V Pd ]D W PLQ GR
nelinHDU QLK JXELWDND ° & Vo

Slika4.4.*UDILpND DQDOL]D HNYLYDOHQWQRJ VSHFLILPQRJ VQLAa
E X a4 R W-LL Qréimd® [Bodacima s tablice 4.1.

.RQDpQH YULMHGQRVWL VYLK SDUDPHWDUD EX&RWLQH SULN

Tablica SDUDPHWUERLEXARWLQH 63

Parametar linernigubitaka Parametar nelinernih
gubitaka
% V PO & V& P
63 75630
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43 ,]GDaQRVW EIX&aRWLQH 63

1D WHPHOMX SURFMHQMHQLK SRGDWDND GRELYHQLK JR

RGUHGLWL L]GDAQRVW E X &&WH @H &H | X QUNDA L M/H1)WIHLGAGI GIEE R P
a za 120 minutno crpljenje mogu se koristiti vrijednosti parametara BsB@C = 75630
s?’’m NRML MH QHRYLVDQ R YUHPHQX 7DNYR XNXSQR VQLA&H

pojedini gubici (BQ- linearni i GQ 5ne|inearni) prikazani su na slici 4.5.

60LND ‘LMDJUDP VI 4 L SRMHGLQH YUYWH JXELWDND ]
(premaHlevnjak i dr, 2014)

1D WHPHOMX GRELYHQLK SDUDPHWDUD PR&H VH SURF!

aSUHPD QDALP LVNXVWYHQLP ]DSDADQMLPD L QHNLP OLWHU

B +28C +B 4-4
Qmax # # (I/s) (4-4)
2C
tj. maksimalna kao maksimalnBUS QD NROLpPLQD PRJOD EL VH X]JHWL RC
UDJYLWNX RVWYDUL VQLAHQMH RG P VOLND NRMD L

GXJRURPQRP UD]JYLWNX VQLAHQMH SUL VWDOQRP FUSOMHC(
dvostruko. Kakoserad R EXaRWLQL UHODWLYQR PDORJ SURPMHUD |
ovoj lokaciji izvedbom objekta primjerenog promjera moge @ XpLWL L]GD&QRVW RG
I/s.

17



44 %XaRWaE QD 63

3DUDPHWUL FUSOMHQH EXA&aRW In€arhihG Hdlin€atnih Dy@pitakd, X S D UL
]D RGUHYyLYDQMH NRMLK VH SULPMHQMXMH FUSOMHQMH V
RVWYDULOL XYMHWL ]JD UMHGAHQMH NYDGUDWQH MHGQDGAEF
gubicima u vodonosniku i nelinearnimXg@e LFLPD QD UXEX NRQVWUXNFLMH

izraziti odnosom:

s =BQ+CQ O (4.1)

SD VH UD]JOLND L]PHYyX VYDND GYD X]DVWRSQD NRUDND X

——— =B +C

® R (4.2)

gdje je:

G=S-S1 -UD]JOLND VQLAHQMD L]PHYyX GYD VXVMHGQD NRUDI
®=Qi- Qi1 - UD]JOLND L]GDaAaQRVWL L]PHYyX GYD VXVMHGQD NRL
G/ & -HNYLYDOHWQR VSHFLILPQR VQLAHQMH

Q3Q0:

= Q- HNYLYDOHQWQD pgjedniQ
R koraka u pokusnom crpljenju (4.3)
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60OLND 'LMDJUDP NROHEDQMD GipFd c@pkinjé&y RKGrékita PrudokliBndiv L V QL &
crplienju.(premaHlevnjaki dr., 2014)

=DGQMD MHGQD&SAHOVWODWO®DMD OLQHDUL]JLUDQL REOLN R
oblik koji ne predstavlja funkcionalnu sveazu]PHYy X VQLAHQMD NROW Iy DQ HQMHU{
LIPHyX 3HNYLYDOHQWQRJ \LSHANMIpYRIHY YIQHKQAEGD aQRV W
UDpXQVNBPLRIRRPUSRWHQFLUDQ XWMHFDM RQRJ SULUDVWD F
utjecaj nelinearnih gubitaka. Polazni podaci o kolebanju razine vode u crpljenom objektu, koje
nastaje pri svakom koraku pokusnoga crpfgD QDY HGHQL V Xi iMst@anVay haRSD aD C
VOLFL SULUDVW VQLAHQMD UD]JLQH YRGH X FUSOMHQRF
QDNRQ VYDNH SURPMHQH FUSQH NROLpPLQH SROD]HUL RG Q
WHPHOMX QMLKRYLK YULMHGQRYDWHQWQBPEXYBMWHRLIVEQRMIQF
HNYLYDOHQWQH L]GDAQRVWL

Tablica S3RGDFL SRNXVQRJ FUSOMHMD X NRUDFLPD EX

Korak Crpna Porast Prirast Ekvivalentna | Ekvivalentno
) NROLpI crpne VQLaH LIGDaQR VSHF V(
Q NROLpPpL G 46'L46’J]_Pﬁ l G/®
(m3/s) ® (m) Qi s) (s/m2)
(m3/s)

0. 0 0

I 0,00275 0,00275 0,29 0,00275 106

Il. 0,00533 0,00258 0,48 0,00808 186

Il. 0,00654 0,00121 0,27 0,01187 223

V. 0 0,00654 0,84 0,00654 128

V. 0,0065 0,0065 0,84 0,0065 129
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VIifHGQRVWL SRMHGLQLK HNYLYDOHQWQLK VSHFLILpPQLK
LIGDaAaQRVWL RER)HN¥eD u Wiy Ink Blici 4.7pLQH SUDYDF NRML S
ordinatu kod vrijednosti B = 70/ Rza t=60min), dok nagib pravca predstavljaijgdnost
nelinearnih gubitaka, C £2.860 V &.°

60OLND *UDILPND DQDOL]D HNYLYDOHQWQRJ VSHFLIEPQRJ VQL
prema podacima s tablice 4(BremaHlevnjak i dr, 2014)

.RQDpPpQH YULMHGQRVW lne\prikakanb<d dadDtd&bitMB.UD EX&aRW

Tablica SDUDPHWULEXAaRWLQH 63
Parametar linernih gubitaka Parametar nelinernih
gubitaka
% V PO & VY P
70 12860
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45. ,1GDAQRVW EBaARWLQH 63

Na temelju procjenjenih podataka dobivenih g8&J LND]DQRP LQWHUSUHWDF
RGUHGLWL L]GDAQRVW EXARWLQH X IXQNFLMALVWQLAHQMD NF

a za 120 minutno crpljenje mogu se koristiti vrijednosti parametara@®sAn dC =12.860
sﬁnf’(kojije neovisan o vriemenu).ONYR XNXSQR VQLaAHQMH X IXQNFLML FI

pojedini gubici (BQ- linearni i CQaneIinearni) prikazani su na slici 4.8

6OLND 'LMDJUDP VI 4 L SRMHGLQH YUS8WH JXELWDND ]
(premaHlevnjak dr., 2014)

Na WHPHOMX GRELYHQLK SDUDPHWDDUID PR &1 QR 8 WREXER
premaQDaLP LVNXVWYHQLP ]DSDaDQMLPD L QHNH4PR OLWHUDWX
WM PDNVLPDOQD NDR PDNVLPDOQD FUSQD NROLPLQD PRJ(
ral]YLWNX RVWYDUL VQLAaHQMH RG P VOLND NRMD L]Q
GXJRURPQRP UD]JYLWNX VQLAHQMH SUL VWDOQRP FUSOMHC
GYRVWUXNR .DNR VH UDGL R EXAaRWLQL UHODIHiYe&® PDORJ
ovoj lokaciji izvedbom objekta primjerenog promjera mogla u dugotrajnom crpljenju
SRX]GDQR SROXpLWL-LIGDMERYWEHGUDN@D KLGURORANH SUL
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.$.920% 92'(

$QDOL]D X]RUDND Y Rpitbnelarnshk/KV BEX & RYWILENR QDPpLQMHQH
]D MDYQR JGUDYVWYR GU $QGULMD awikerisike dnalizedé HEX 5
L] EXaRWLQD SRND]J]XMX GREUX NDNYRUX YRGH NRMD SR VY
parametrima sukladnosti i metodama amalinde]| D O M X G V N XN.8l FowW1259R 3 @MUK
prikazani tablicom 5.1 =DSD&4D VH MHGLQR QHAWR SRYLAHQL VDGUAL
SP DOL MH RQ SRSUDUHQ SRYHUDQRP PXWQRURP aWR XND]
MH EXAaRWLRORERPDESRYEB
7DEOLFD 5H]XOWDWL IL]LND O Q Ra d\grilzovh \dorvoljentd Dri@dridsti YRGH L]

(MDK) prema PravilnikuN.N. br. 47/08)

Naziv parametra Metoda Mjerna jedinica Sp1 Sp2 MDK
OXWQRUD ;';'\;:25(;\]1* IS0 NTU jedinica 31 2.1 4
Boja SM21208B g]t%:; skale 25 20 20
(OHNWULPQD |2_|;R8l\|88:2008 - 6 FP 395 427 2500
Amonijak T:Tglgéso 7150 mg NHy/I <0,05 <0,05 0,5
Nitrati SM 4506N0Os; B | mg NG/l 6,70 3.20 50,0
Nitri T:Tglgéso "0 mg o <0,03 <0,03 0.0
Kloridi SM 4500CI E mg Cl/I 4,04 2,67 250
aHOMHIR )H |(;|3R3l\|2:2001also J O)H 629 30,5 200
Mangan M 2-25/E J 0Q O 80,4 <10 50
Sulfati M 2-27/E mg SQ/I 10,9 21,0 250
SR el “ |,

Arsen TE)ngzlEs;\slas S0l 30 sv 3,55 <0,50 10

8 DQDOL]L L] -EXERWMLSYHB30RAD EDNWHULRORAND VLWXI
X] NRULAWHQMH YRGH L] SRWRND NRMD MH YMHURMDWQR
zaYUAHWNX L]YHGEH RGQRVQR SULMH X]LPDQMD X]RUDND YI
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7 =$./-8y$.

.DNR EL VH SRYHUDR NDSDFLWHW YRGH ]D SRWUHEH
LIYHGHQD VX LV3$\uEXAMPNDHUWLID D RMDYRGRQRVQLN JHROREN)
pojave YRGH QD L]YRUX 3URYHGHQD MH GHWDOMQD JHRORA!
SRGUXpMD SRMDYOMLYDQMD YRGH L 4LUHJ SRGUXpMD V D
]D SRWUHEH GHILQLUDQMdRadje. GURJHRORAENLK RGQRVD

lzvedeno je uku®@R VHGDP LVWUDALYDpPNR SLH]JRPHWDUVNLK
SRVWDYOMHQR X GHVQRP ERNX GROLQH %U]DMH X ERNX >
-HGQD EXaRWLQD MH SRVWDYOMHQD X OLMHYRP ERNX GF
nedoumica kako 8 L]YRU 6WULMHAHYLFD L] SRYUALQVNLK DOXYLM
GD QLVX QDEX&AHQH X ]QDpDMQLMHP UD]JYLWNX QD RYRM OR

SURYHGHQLP LVWUDALYDPNLP EXaHQMHP XVWDQRYOMHAQ
lapora, vapnenog lapor&d DSQHQDFD WH NRQJORPHUDWD EUHpPD L SM
I UDJPHQDWD NDUERQDWQLK VWLMHQD V RVWDFLPD OMXaw
koje su "upadale" laporovite naslage i tvorile relativno propusne proslojke. Pomnijom
analizoP QDEX&AHQLK QDVODJD ]|DSDabMX VH WUDJRYL NRML XN
L RNUADYDQMH =DSDabDMX VH UDVSXFDQH JRQH PMHVWLPLF
JODYQH VPMHURYH NRPXQLNDFLMH SRG]JHPQH YR&H 8 LV
SRND]DOR LJUD]JLWR NRPSOLFLUDQX VWUXNWXUX L UD]JORPC
QH NRPXQLFLUDMX EDUHP GR GXELQH L]YHGHQLK EXaRWLQ

.DR QDMSRYROMQLMD ]JRQD EORN SRNH]BRPROVIE SRGUX|
se pokaz®D |J]QDWQD L]GDaQRVW QDEXdaHQLK VWLMHQD 3UH
LVWUDALY Dp NH zéexéR W kel td Bkaciji moglo zahvatiti okel®0/s, dok se
QD ORNDFLML PRARWRDMHN I6BDW L 15]BIBAQRVW JGHQFD

ORAMH UHUL GD MH LVWUDALYDQMLPD SRWYUYyHQR SRVW
VH JGHQFLPD SULPMHUHQH NRQVWUXNFLMH PRJOR ]DKYDW
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SRWUHEH YRGRRSVNUEH 1D RVQRYX RYLK LVWUDALYDQM
zahvDUDQMD SRG]JHPQH YRGH 8 QDVWDYNX VH SUHSRUXpPpD QD
SRGUXpMX L]PHYA iESRA RaKA. K Be B8glo pouzdano odrediti maksimalna
LIGDAQRVW ORNDFLMH %Xa&aRWLQD EL VH L]YHODn@R GXEL
EXaAaRWLQH

8] ORNDFLMX-EX3RMR @GH &3H SUYL LnawdiemdlLsePiokelo |GHQD
SRNXVQR FUSOMHQMH X NRUDFilapmu 2 ¥daia kaké DiG&QrRogBbWRO L p L G
SRX]GDQLMH RGUHGLWL KL G vddohGshiga\ Qvisihils®rBdéwira mdgld- ] G D & C
GHILQLUDWL EURM L UDVSRUHG J]GHQDFD X NRQDpPQRP UD]YI
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7. LITERATURA

+OHYQMDN %3DYHOLE 4): SORGRRSVNUEQL WALVEDR JHRIOHR &IN L
LVWUDALYDQMDNQ D MHRANHDELEML. aWH X =DJUHEX 5*1 IDNXOWHYV
-DPLpLU %UNLU O 2VQRYQD JHRORAND NDUWD L W>
6DYH]QL JHRORANL |][DYRG %YHRJUDG %HRJUDG

-HOLUO / 0L KH O p LKibnfiguracija vodoopskril@ RJ VXVWDYD 3RaHaEWLQH
maksimalne iskoristivostL] YRULAWD QD REBRYRG®D]BDXONDVWYHQL L
UDG X 3RRAMHLD

1RYRVHO 7 +LGURJHRORAND LVWUDALYDQMD QD ORNI
SURWLUO ADULW(ODERERUDW R L]YHGHQLP KLGURJHRORA I

NDUWLUDQMD YUHOD A6WULMHAHYLFH3 NRG VODYRQVNH 3R
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PRILOZI



Prilog 1

Kata ORNDFLMD LVWUDALYDpNLK EXAaRWLQD

Diplomski rad:
HidrogeoloAND LVWUDALYDQM
6WULMHAHYLFD

Prilog br.1:
.DUWD ORNDFLMD LVWUD
M 1:25 000




Prilog 2

+LGURJ&KR@R &N

Diplomski rad:
+LGURJHRORAND
Prilog br. 2:

+LGURJHRORAND
M 1:25 000



Prilog 3
+LGURJHRORANL SURILO SRGUXpMD LVWUDALYDQMD



Prilog 4
SURILO LVWUDALYDpNH EXEGRWLQH 63

Sp1 Karst d.o.o.

6WULMHaH Tekiia d.o.o.



Prilog 5
SURILO LVWUDAL®YDpNH EXGRWLQH 63

SP.2 Karst d.o.o.

6WULMHaH Tekiia d.o.o.



Prilog 6
SURILO LVWUDAL¥DpNH EXEGRWLQH 63

SP-4 Karst d.o.o.
6WULMHALE 6



Prilog 7
SURILO LVWUDALBDpNH EXGRWLQH 63

SP5 Karst d.o.o.
BWULMH: 7



Prilog 8
SURILO LVWUDALWDpNH EXGRWLQH 63

SP-6 Karst d.o.o.
6WULMHAHYL o)



Prilog 9
SURILO LVWUDALYDpNH EXGRWLQH 63

SP-7 Karst d.o.o.
6WULMHAHY 9



