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AHAJIM3A KBAJIMTETA NOBPIIMHCKUX U ITIOA3EMHUX BOJA
HA TEPUTOPUJU I'PAJJA KPAJBEBA
— OCHOB 3A OPKNBO YIIPAB/BAIGE BOOJHUM PECYPCHUMA

H3Boa: VY rpany KpasseBy, Beh HEKOIHMKO JELEHU]a YHA3a] jaBibajy ce 030MJbHM MPOOIEMH BE3aHH 3a BOJE, U TO
KaKo y IOIJIely KBaIUTETa TaKo U y moriey obesbeluBama qoBosbHe KommauHe Boje 3a muhe. Ha ocHoBy aHammse
noctojeher crarma )XHBOTHE CPeJIMHE, Y Pajy Cy WACHTU(HKOBAHH oJpel)eHH YTHIajH HA KBAJIUTET HOBPLIMHCKUX U
noa3eMHux Boja. Mmajyhu y Bumy na ce oBO moipydje KapakTepHile 3HA4ajHUM KOJIMYHMHAaMa BOAHOT pecypca,
YHjH je KBAJIUTET YTPOXEH, IpobieMy 3arajiBama, OHOCHO IUTAHCKE 3aITHUTE MOBPIIMHCKUAX M MOJ3EMHHX BOJA,
MOpa ce TIOCBETUTH N0CEOHA MaXHba.

Kibyune peun: KpasseBo, BogocHaOieBame, KBAIUTET BOJa, U3BOPU 3arahema.

YBoa

ITocrojehn cucrem BomocHabmeBama rpaga KpajbeBa M HEKONHMKO IPHUTPAICKUX
Hace/ba' 3acCHMBA ce Ha Kopuuihemy TOA3eMHMX Boja y npuobamy M6pa Ha nokarnujama
»Kiuko mosee” u ,,Konapero“. Ha mompydjy CEOCKUX MECHHMX 3ajeIHUIA MOCTOJH BEIUKU
Opoj JIOKaJTHUX BOJOBOJA IIPEKO KOJUX Ce BOAOM cHaOmeBa oko 50% ceockor
cranoBHMIITBA”. OCTA0 CTAHOBHHINTBO KAO H3BOP BOJIOCHAOIEBaHA KOPUCTH KOIAHE
OyHape, xuznpodope 1 pydHe ImyMIIe.

Mely ocHOoBHMM mpoOieMuMa Be3aHUM 3a BOJOCHAOJEBAE I'PAJICKOT U CEOCKUX
HaceJba Ha TepuTopuju rpana Kpassesa nzasajajy ce cienehn:

—  xamammreT mocrtojehux BomomsBopumiTa y mpuobarky Mopa (300-320 I/s) ne
3a/I0BOJbABA MOTpeOE calalllbUX KOPUCHUKA, I1a €€ MOCEOHO Y JIETHHM
MecenuMa ocehia Hectanuia Boje;

—  3aIITUTa W3BOPHUIITA O BEJWKHX BOJA HE IIOCTOjU Y LEJIUHH, Maja IIOCTOjH
3aITHTa cCaMHuX OyHapa;

—  Ipepaja IulacHpaHe BOJIE IpeMa rpajy je caMo Ha HUBOY XJIopucama (y IUIaHy je
nsrpanama (padpurke 3a GUHAIHN TPETMaH BOJE);

—  300r J0TpajajiocTH BOJOBOJHE MpEXE Ha IMOjeJMHUM JCOHMIAMA, T'YOUIH Y
cucreMy cy nmosehann (y TOCTynKy je yBoheme HaI30pHO-yIpaBJbayKor
cUcTeMa, YHjUM pasioM Ou TpedasIo Jia ce 3HaTHO CMarbe TyOHIN);

" Mp Janujena O6panosuh, acucrent, Yuusepsurer y Beorpany - [eorpadeku daxymnrer, Beorpan, CTyaeHTcki
Tpr 3/111

Jp Jejan ®uaunosuh, Banpennu npodecop, Yuusep3uter y beorpamy - I'eorpadexu dakynrer, beorpax,
Crynentcku tpr 3/111
' BoyoBosiHa Mpeska, OCHM TPaCKOT je3rpa TOKpHBA M MpPHTpajcka Hacesba: Komammyk, PuGmmma, Beparosar,
Kuua, Uubykosail, Anpanu u aenom Kosauwu.
% Ha ocuoBy gocamammux uctpaxupama (JIEAIT ceckux MecHux 3ajemnuia, 2004.), Teraam3oBaHoO je CaMo IeT
CEOCKHX BOJIOBOJIA O YKyIHO oOpaleHe 41 MecHe 3ajeHuIe.
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—  HAj3aCTYIUbCHHja BPCTA IIEBH y BOIOBOIHO] MPEXH jecy az0ecT-IIeMEHTHE IICBH
(mpexo 40%), a y EBpomu je TeHAeHIMja 1a ce TaKBE LIEBH 3aMeHbY]y APYTUM;

— ceockuM BomoBoamma He ympasiba JKII ,,BomoBon KpaseeBo (BomoBommma
HHUKO HE Ta3fayje);

—  BOJa U3 CEOCKHMX BOJIOBOJIA je BaH pPElIOBHE KOHTpOJIE O CTpaHe OBjiamrheHux
yCTaHOBa, IITO AOBOAU Yy INMUTAHKC XI/IFI/IjeHCKO-CaHI/ITapHy HCIPaBHOCT BOJEC 3a
nuhe.

WN3Bopu 3arahewa Boga

CpeMHOM OcaMJIeceTHX ToJMHa 3a0eNeKeHe Ccy BelHke KoianmunHe (enona y Uopy,
mTo je OMO jemaH ox pasiora Jia ce nmpobiaeMy KBajWTeTa BoJie O30MJbHHjE MPUCTYIH, Ca
TSKHBOM Ja ce 00e30eaM KOHTHHYHpPaHH MOHHUTOPHHI KBAJIMTETAa MOBPIIMHCKUX |
MOA3EMHHUX BOJA.
Ha xBamuTeT MOBPIIMHCKHX W MOJ3EMHHMX BOAA Ha NMPEAMETHOM MHOAPYYjY YTHUY
Opojuu dakropu, Mel)y Kojuma ce kao uzBopu 3araljerma MOTy U3BOjUTH:
- oTHajgHe BOJIE M3 Hacelba W MHIYCTpHje, KOoje ce 0e3 MpEeTXOAHOr TpeTMaHa
YIYWITajy y PELMIIHjeHTe;

—  HENoCTOjame WIM HEeaJeKBaTHO a3/l0Bambe I0CTPOjerhbuMa 3a NpeuunnhaBame
OTIaJHUX BOJIA;

—  cnupamse 3arah)yjyhux marepuja ca caodpahajanma (myrem armMocepunuja nim
NPUIMKOM Tpamka yJula y HacesbhMa);

—  HeaJleKBaTaH TPETMaH CENTHYKUX jaMa y HacesbMMa (Hajuemrhe HecaHWTapHe,
Tj. BOJOIIPOIYCHE);

—  mpouehuBame IEMOHHUjCKOT (QHiITpara ca ICMOHHja KOMYHAJHOI OTIaaa M
JHMBJBHX JICTIOHH];

—  HeaJeKBaTaH HAa4yMH OJJylaramka TEYHOI W YBPCTOI OTHajga ca MOjeJHHHX
CTOYHHX (papMu;

—  ymotpeba XeMHjCKHUX Tpenapara y MoJbOIpPUBPEIH.

OcHOBHH y3poK 3araljuBama MOBPIIMHCKHX BOAa Ha moapy4jy rpaga Kpasbesa
NpeACTaB/ba yIyIITakhe HempeuuimNeHWX OTMAJHUX BoJa y pernumnujeHTe. Kao riaBHU
u3BopH 3araluBama BoJa H3/Bajajy ce OTHagHE BOJE M3 Hacejba M OTHaJHE BOJE M3
MOjeIMHUX TPOM3BOAHMX TNOroHa. Kpaju pennnujeHTt 3a cBe OTnaaHe Bojae (M3 Hacesba U
MHIyCTpUjcKHUX o0jekara) jecte peka M6ap, ogHocHO 3anagna Mopaga.

Jlomahuncmea. Hajpehum npenom, 3araleme oTmamHux Boja u3 gomahmHCTaBa
MocieanIia je BHCOKE KOHIIEHTpalljeé OPTaHCKUX M CyCIIeHJOBaHMX Marepuja. Konmumna
OTHaJHMUX BoJa M3 nomahuHCTaBa Bapupa y MIMPOKUM rpanuiiaMa. IIpe cBera, oHa 3aBuCcH
OJ] CTETICHa CaHHUTAlIUje CBAKOT JoMalinHCTBa IOCEOHO, allk ¥ Hacesba Y LEeJOCTH.

HauuH BogocHab/eBama jeial je 0J] OCHOBHUX €JIeMEHATa KOjU YTHYY HA KOJHYUHY
OTHAJHUX BoAa. Y DOMaliMHCTBHMA y KOjHMa je 3aCTYIUbEHO MHAMBHIYaJIHO CHaOICBarhe
BOZIOM M3 OyHapa WM MamHX KanTaxa, M y KojuMa Cy Hajuenthe 3acTYIJBCHH CYBHU
HY)KHUIX BaH Kyha, IpOOyKIMja OTIAAHHWX BOJAA je cBeJeHa Ha MuHUMyM. Hajehm meo
OTIaJHUX BOJA M3 OBaKBUX AOMaNMHCTaBa KOPHCTH CE 3a 3alMBame OamTH M OKyhHHMIA.
IllTo je BUIIM HHBO OpraHU3aIlMje BOJOCHAOAECBAakAa M OINPEMJBCHOCTH CaHHTAPHUM
ypehajuma y kyhama 1o je crnienududHa MOTPOIIkHa BOJIe M0 CTAHOBHUKY Beha, ma je caMuMm
TuM Beha u npoaykuuja ornagaux Boja (Gununosuh /1., O6pagosuh /., 2008).

3emmopaorwa. Tlon oTnagHuM BOAaMa HACTAIMM Yy MpoOLECy o0pajie 3eMJbUINTA
NoJipa3yMeBajy ce OHe Koje MOTEHIMjalHO MOTY Jla HacTaHy NMPHIMKOM CIHMPamka CTajcKoT
win Bemraukor hyOpuBa Koje ce pacuma mo 3emibHIITY paaud deprwimsauuje. OBakse
OTIaJiHe BOJIE Cy 3Ha4ajHO onrTepelieHe MUKpOeIeMEeTHIMA, Kao ITo ¢y a3oT U ¢ocdop. C
003UpOM Ha MPHIMYHO 3a0CTAITy TOJHOIPHUBPENY HA OBOM IOJPYYjy U CKPOMHY HNPUMEHY
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arpoTeXHUYKHUX Mepa T€ BPCTE, KA0 U Ha MPUMEHY YTIIABHOM CYBOI' paTapeiha, CBEHTYaTHU
JonpuHoc y 3araljery IMOJ3EMHUX BOJA OJ] 3€MJbOPA/IIE je MHUHOPAH U 3aHeMapJbHB
(®umumosnh [1., O6panosuh /., lllehepos B., 2006).

Cmouapcmeo. 3a pa3nuky O eBeHTyamHOr 3araliera moj3eMHOr akBugepa of
3eMJbOPaIibe, Kao pacyTor u3Bopa 3araljema, cTtounu (OHI y crajama qoMahuWHCTaBa, a
NOTOTOBO Ha (hapmama, IpeICcTaB/ba KOHIICHTPHCaHe U3Bope 3araljema. JJonpruHoOC CTOUYHOT
¢doHma y 3araljuBamy MOJ3EMHHX BOJa pa3MaTpaHOr MOApYydYja 3aBUCH OJ BpCTe, Opoja,
HayMHA y3rajakba ¥ HapouuTo Of ypeheHocTH oOjexara 3a MPHXBATAKREC U CKIAAUIITEHC
crajmaka U TeuHe ¢ase (ocoke). Ha mpeamerHoM moapydjy, OTIaa HACTA0 OJ CTOYHOT
¢doHma (CTajlbak W OCOKA) HE MOJJICKE HUKAKBOM TmpeunnihaBamy, Beh ce ka0 opraHcko
hyOprBO, BeoMa KOPHCHO 3a MOMPAaBKY CTPYKTYpE U TEKCType 3E€MJbMINTA, PAa3HOCH Ha
MOJLOTIPUBPEJHE  TOBpIimMHE. theroBa  BpemHocTr ce  moBehaBa  TpeBHPamEM
(pepmenTarjoM), Tako Ja je aIeKBaTHO JCTIOHOBAEmE OBOT OTIA/Ia W BPEME OJJICKaBarbha
3HaYajHO.

Ocmanu 3aeahueayu. Tlon ocranmm 3arajuBadmMa IoApa3yMeBajy Ce€ CBE OCTale
JIENIATHOCTH KOj€ 32 MOCIIENUIy MMajy KOHLEHTPHCAHY IMPOAYKIHWjy 3araljeHux OTHagHuX
Boma. Y OBy TpyIy cCHaiajy HMHAYCTPUjCKH IIOTOHH, Mecape, KIaHulle, miekape, ehe
JKMBOTHIbCKE (DapMe, MOTOHM 3a mpepaay Boha u moBpha, 3aHarcke paaunonuie u np. OBa
rpymna 3araljuBaya mpeicTaBiba HajBelly HEMO3HAHHILY KaKO Ca acleKTa KBaHTHUTETa, TaKO H
ca aclekTa KBaJIWTeTa OTmaaHux Boja. Hajuemihe je cimydaj nma ce oBe oTmamHe BOJC
UCIyIITajy AMPEKTHO Y JIOKAJHE BOJOTOKE 0€3 MKAKBUX IPETXOJHUX MEpema KOJIUYUHE
UCIyIITEeHUX Boja. Takohe, KBAIUTET OBUX BOJA HHUKAJa HHjE€ UCIUTHBAH O] CTPaHE
HAJUIeXKHUX OBJIaNINEeHUX UHCTHTYIH]A.

KBajurer NnoBpIIMHCKHX BO/JA
Cucmemamcka npahera (MoHUmMOpuHz)

KBajuTeT MOBPIIMHCKUX BOJA, Y TOKY TOAMIIHET XUAPOIIONIKOT IIUKITYCa, 3aBHCH OJf
KOJIMYMHE Na[aBHHA, HAHOCA OJJHOCHO €PO3Hje 3eMJBHINTA Y CIIMBY, HACEJbEHOCTH U Pa3Boja
WHJIyCTpH]j€ Y CIIMBHOM MOJIPYY]y.

XuIposionika Mepema M ocMaTpama Ha TepuTopuju ['paga ycmocraBibeHa Cy O
ctpane PXM3 CpOuje. OcCHOBHA OpraHHM3allMOHA jeIUHHIA je XHUAPOJOIIKA PEjOHCKA
cranuna KpameBo (cnuB 3amagne Mopase). OcMaTpauky Mpexy 4dMHH 38 CTaHHWIA, O
kojux je 10 Ha mpemMmerHoj Tepuropuju. Ha craHmiama ce ocMaTpajy BOJOCTAjH,
TeMIIepaTypa BOjE, CyCIIeHJOBaHN HAHOC M T10jaBa JIeAa.

PenyOnmukum mporpamoM mpahema KBaJWTETa PEYHHX BOAA, KOjU CIIPOBOIU
PenyOnuuky  XMIpOMETEOpOJIOIIKM  3aBOJ, CHUCTeMarcko npaheme KBAIMTATHBHUX
KapaKTEepUCTHKA TOBPIIMHCKUX BOJAa Ha MOJApYydYjy rpaga KpasbeBa BpuiM ce Ha 4YeTHPH
npo¢ura, OMHOCHO Ha TPU peYHA TOKa, M TO: Ha 3amamHoj MopaBu Ha jeIHOM MPO(UITY
(Kparmseso), Ha MOpy — Ha nBa mpodmina (KpasseBo u Yurhe) n va CTyneHUIM HA jeTHOM
npo¢ury (Yuhe).
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Kapra 1. Caus 3anagne Mopage ca npoduinma 3a npaheme
KBaJINTETa NOBPUIMHCKUX Boja. 13Bop (source): www.hidmet.sr.gov.yu

Ta6ena 1. KBasurer noBpmmHcKux Boja y rpaay Kpassesy, no npopusiuma, y nepuony 2004-2008. roqune

Crannua Peka 3axTeBana CrtBapHa kjaca
(Sta ﬁOllll) (River) KJIaca (Actual Class)
(Required class) 2004. 2005. 2006. 2007. 2008.
KpaseBo 3. Mopasa Ila 1T 1 /v 1 1
Kpasbero Wbap Ila v /v I I 1
VYmhe Hbap Ila 1/Iv* II* /v I 1
VYhe Crynenuna I /1 1/ /11 /I I

W3Bop (source): Pemybmuuku xuapomereoposomku 3aBox Cpbuje (Republic Hydrometeorological Service of
Serbia) (www.hidmet.sr.gov.yu)
* 3axTeBaHa kiaca 3a npodun Yurhe na M6py 6mina je IIb / * required profile class of the Ibar, Usce was IIb

[Tocmatpano y neroroauiimem nepuony (2004-2008. roaune), MoXKe ce YOUUTH Ja
je keanumem 6ooe 3anaoune Mopase nMao TpeH noropirama 10 2006. roauHe, Kajaa je 4yak
oxroBapao kiacu III/IV, na 6m ce 2007. romune Bpatno Ha kuacy III, anm, m mopen
HE3HATHOT N000JbIIaka, U JaJbe 3HATHO O/ICTyNa of 3axTeBane Kkiace (I1a).

VYnopehyjyhn crame kBamurera Boxe 3amamHe MopaBe Ha mpoduimMa y3BOAHO U
HU3BOJHO o KpasbeBa, MoXe ce TOOMTH TpecTaBa O yTHIajy rpana KpabseBa Ha KBaJIUTET
oBor BomoToka. Ha ocHoBy momataka PXM3-a, na mpo¢wmry KpartoBcka crena (Hauak)
KBaJUTET Boze je y mepuoxy 2004-2008. rogune yriaasaoM oarosapao Il xmacu, kao u Ha
mpopury KpamseBo, mokx je Ha mpodmry Jacmka (Kpymesar) 2005. m 2006. rommHe
3abenesxxena [II/IV xmaca, a 2007. rogure gak [V kmaca, ma ce moxke pehu fa cy 3arahema ca
nojpyyja rpaaa KpasbeBa yTunana Ha moropiuame kBajaurera Boje 3ananHe Mopase. Ha
KBanuTeT Boje 3ananHe MopaBe BelMKM yTHIAj uMa peka M6ap, koja ocuMm 3arahema ca
moapy4dja rpama Kpamema ,,mpukymspa™ u 3araljyjyhe marepuje y y3BogHOM neny (T3B.
excrepuropujaniHo 3araheme). Hamme, y ropmu Toxk UOpa (Ha Tepuropuju KocoBa u
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Mertoxuje) ynuBajy ce HempeuummheHe Boae ca oTmagHuM MaTtepujama ((enonn) w3 TE
,O0uuh*, 3aTuM oTnaaHe uHAyCTpUjcKe Bojie u3 Pabpuke Belraukux hyopusa — docdara
n3 KocoBcke Murposuiie, kao U OTHagHEe HHAYCTPHjCKE BOJE (Ca BEIMKOM KOHIIEHTPAIIH]OM
0JI0Ba, IIMHKA, Ka[MHjyMa, CYMIIOpHE KUcennHe, cyndara) u3 Pyanuka ,,Tpernda“. Tako cy,
Ha MPHUMEpP, Mepeha KBaIUTEeTa Boae Ha peiy Mbap y 1997. roaunu, Ha npoduny bamcka
(um3BomHO ox KocoBcke MwutpoBuile), rOTOBO y CBUM CcepHjaMa IOKa3aja mnoBehaHe
KOHIIEHTpaIHje PeHona, Te je KBanuTeT Boae oarosapao II/IV kiacu’.

Kesanumem 6o0e Hbpa taxohe Oenexn He3HaTHO mnobospmame y 2007. m 2008.
roauHu (HapounTo Ha npoduiry Yurhe). Mehytum, u nasbe nocrojehn KBanuTeT 0JCTyIIa Of
kBanuTeTa 3axTeBane knace (I1a).

Ha nmemy toxa kpo3 I'pan (ox mpodmna ,,Yurhe™ mo mpoduna ,,KpasseBo™) kBamuter
Boge MOpa nenMMU4HO je MOA yTHHAjeM YIylITama OTHagHHX Boia u3 ,,MbGapckux
pymauka“ y Ymhy, 3atum otmagaux Boma Pabpuke mapkera m Dabpuke MeTanHe
ramanrepuje w3 Ymrha. Ilopen Hampen HaBemeHOT, y HemocpenHoj OmmsuHU peke Mb6ap
JIOLMPAaH je W BENWKKA Opoj MPUBAaTHHUX NMHJIaHA, KOje Cy MOTeHIHjaIHN 3araljuBaun Boa, a
takole, rOTOBO CBe (heKaHe BOJIE ca OBOT TepeHa YJIMBAjy ce 0e3 MPEeTXOJHOr TPeTMaHa y
peky Ubap.

Ocmatpame keaiumema 6ode Cmydenuye Bpu ce Ha nupoduwiy Yurhe, Tj.
HenocpenHo npe yurha Crynenune y Moap. Behum nenom mocmarpanor nepuosa (2004—
2007. rogune) kBamuteT Boge Ctynenuiie oarosapao je I/ kiacu, mito je maneko ucmo
3axteBane kiace (1), amu u 3HaTHO Jommmje y mopehemy ca cramem u3 2001, romune, kazaa je
kBanuteT Boje oarosapao /I kmacu. M3BecHO noboJkIname KBaIUTETa BOJIE 3a0ENSKEHO je
y 2008. romuan (II xmaca). C 003upoM Ha TO Ja ce Mepeme KBAJIUTETa BOJE BPLIM TEK
HerocpenHo mnpex ymthem Crynenmie y MOap, kao m 1na He 1MOCTOjM Karactap H3BOpa
3aralema, He MOTY ce ca I0y3/IaHoIINy OAPEANTH MecTa Ha KOjUMa J0Ja3H 10 HapyIlaBama
3aXTEBAHOT KBAJINTETa MOBPIIMHCKHX Bojxa. OHO INTO ce MOYy3JaHO 3Ha, jecTe Na je peka
CryneHnna y U3BOPHUIITHOM JIETy YHCTa TUIAHMHCKA peKa, O YHjeM KBAIHUTETY BOJa HajOOIbE
cBeiour OorarcTBo pubJber (hOH/A, OJHOCHO OpHUjeHTallHja Ha MMOU3ame PUOmaKa 3a y3roj
pube ¥ MpecTHINIITA HA He3ara)eHMM BOJCHHM TOKOBHMA.

Ocepm na xemujcke ananuse 6ooe Hopa na npogunuma y3600Ho
u Hu3600H0 00 Kpamesa 2001-2007.2."

VY30pum XeMHjCKUX aHaNW3a MOBPIIMHCKUX Boma peke Mbap toxom 2001-2007.T.
y3UMaHH Cy IPOCEYHO TPH [0 YSTHPH ITyTa TOIUIILE Ha JIBa OCMaTpadKa IyHKTa — Y3BOIHO
W HU3BOJIHO OJ TPaJCKOT moapydja. AHamm3e cy o0aBjpasie IBe HHCTUTYIH]C Y PA3IMIUTHM
BPEMEHCKUM NEPUOANMA:

— Bopmoron ,,Kpameso®, y mepuoxy ox 06.12.2001.r.. mo 03.02.2005.r. (11
aHajmn3a);

— 3aBox 3a 3amTuTy 3apaBiba KpasmseBo, y mepuomy on 27.07.2005.r. mo
18.04.2007.1. (13 ananusa).

VY Behunu napamerapa UCIIUTUBAHU y30pLH OJr0Bapajy MpPONHCaHUM HOPMaTHBUMA,
a 'y JajbeM TekcTy Ouhe mpe3eHTOBaHE caMO KOMIIOHEHTE KOje Ce jaBJbajy Y MOBHIICHHM
KOHIIEHTpaljaMa o1 3aKOHOM IPOITUCAHHX.

[TpunrkoM y3uMmama CBHX y30paka KOHCTATOBAaHE Cy BUAJbUBE OTIIA/IHE MaTepHje.

Ha Behunm y3opaka KOHCTaTOoBaHa Cy IIpeKOpadyea MaKCHMAaJIHE I[03BOJHEHE
koHuenrparuje MJIK mactu n yspa (o 1 mg/l). On ykymHor Opoja y3opaka, Ha yJa3HOM
po(hHITy KOHCTAaTOBAHO j€ YKyImHO |4 mcrnpaBHHX y30paka, JOK Ha M3JTa3HOM MIpodmiy je

3 Mogauu o KBaJIHUTETY Boje Ha mpoduity bamcka y meproay 2004—2008. r. He mocToje, ma ce He MOXKE U3BPLINTH
nopeheme kBanureTa Boae Mopa Ha oBom npoduity y ogHocy Ha 1997. ronuny.
* M3Box u3 CTpareruje ofBoljema U TpeTMaHa OTMATHUX Boja onmTiHe Kpameso, 2007.
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oBaj Opoj 3HaYajHO MakW W M3HOCH IIIECT MCIPABHHUX y30paka. KOHCTaTOBaHO je W IIeCT
y3opaka koju cy Ha rpanuiu MK (1 mg/l). KapakrepuctuuHo je ia ce y TOTOBO CBUM
ciyyajeBUMa jaBibajy Behe KOHICHTpalMje Ha HU3BOJAHOM MPOQHIY y OJHOCY Ha YJa3HH
npo¢dun, Koje 4ecTo W3 JO3BOJEEHUX KOHIEHTpalMja Ha Y3BOJHOM HpodMiIy mHpenase y
MOBHIIICHE HA HHU3BOAHOM mpoduiay, ocuM Ha aBa y3opka (28.11. u  17.05. 2002.)
(rpaduxoH 1).

V3BoaHO/upstream
]
Hussoano/downstream

KOHIIEHTpALIKje MacTH 1 yJba [mg/1]
concentrations of grease and oil (mg/1)

18.04.2007.
31.01.2007.
26.10.2006.
18.07.2006.
19.01.2006.
09.05.2006.
16.11.2005.
27.07.2005.
06.05.2005.
20.10.2005.
27.07.2005.
03.02.2005.
12.20.2004.
23.09.2004.
26.05.2004.
18.03.2004.
21.10.2003.
16.07.2003.
13.06.2003.
05.03.2003.
28.11.2002.
17.05.2002.
26.02.2002.
06.12.2001.

I'paduxon 1. /Ilujarpam KOHIEHTPALKja MACTH U yJ/ba Y aHAJU3MPAHUM y3o0puumMa Bose opa na
npoduanmMa y3BoaHo 1 HU3BoAHO o Kpasmesa 2001-2007.r.
H3Bop: Ctparernja ogsolema n TpeTMaHa OTHAaIHUX Boxa omuTHHe Kpasseso, 2007.

VY morneny KOHIEHTpauuja MacTH M yJba MOXE CE KOHCTAaTOBATH KOHTHHYHPAHO
nosehame KOHIEHTpalMja MacTd M yJba Ha HU3BOJHHUM IMpOQHIMMa KOjU YECTO Ipejase
MaKCHMAJTHO JI03BOJbEHE KOHIICHTpalIje.

VY morneny KoHIeHTpanuja GEHOJHUX MaTepHja, aHATM3UPAHH CY CaMO y30pPIH KOju
Cy TOKa3WBajM NMOBHUIICHE KOHIEHTpaIje, IPU YeMy je KOHcTaroBaH 4dak 21 y3opak ca
MIOBUIIIEHOM KOHIIEHTpanujoM y ogHocy Ha MJIK, ox dera je 12 HewcnpaBHHX y3opaka
KOHCTaTOBaHO HA HU3BOJHOM IPOQHIY, OZHOCHO JEBET Ha Y3BOJHHM NpoduiInMa, Kao H
et y3opaka ca rpaanyaoM Bpeanomhy MJIK ox 0,001 (mg/1). On yxymHOr 6poja ciaydajeBa
(14) xama cy ce jaBipaje MOBHINCHE KOHIGHTpaIyje, y 4ak 10 ciydajeBa KOHCTaTOBaHE Cy
MIOBUIIIEHE KOHIEHTpalWje Ha HHU3BOAHUM NpO(WINMA y OAHOCY HA Yy3BOAHE, IITO je
MOCIIEANIIA NCITYIITaka OBUX MaTepHja Ha pa3MaTpaHOM IPOCTOPY, a CaMo y JjBa CiIydaja Ha
y3BOIHOM Tpopmity cy KoHcTaToBaHe Behe KOHIEHTpaIje y OJHOCY Ha HHU3BOIHH, H TO
tokoM 2003. roaute (rpadukoH 2).
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I'paduxon 2. Iujarpam noBuieHe KOHUEHTPaUHja (peHOJIa Y AaHATH3MPAHUM y30pIHMa
Boa MOpa Ha y3BOJAHMM M HU3BOJHUM NPOpUINMA.
W3Bop: Cmpamezuja o0sohera u mpemmana omnaonux 6ooa onwmune Kpaweso, 2007.
Ocrane xommnoHeneHte petko npenaze MJIK, a y mamem Tekcry Ouhe u3aBojeHe
KAapaKTEPUCTUYHE:

[ToBuiIeHEe KOHIIEHTpAllMje HUTPUTA jaBJbajy CE CaMO y aHaju3aMa CIPOBEIEHHX OJ
cTpaHe BogoBoaa ,,Kpameso®, y nepuogy 2001-2003.r. 'otoBo y cBUM ciydajeBrMa
nocTojaiie cy Beh moBuieHe KOHIEHTpanje Ha y3BOAHOM MPOQHILY, @ Ha HU3BOJHOM
npodwry jaBjpaje Cy ce HemTo Belie BPEIHOCTH, OCHM Yy JEJHOM CIy4ajy
(28.11.2002.1.).

[NoBuieHe KOHICHTpaLje aMOHHjaKa jaBHJIe Cy CE€ CaMo Y jeTHOM Y30pKY, M TO Ha
Y3BOJHO] KOHTPOJIHOj Ta4yKH, JIOK CYy Ha HU3BOAHOM IIPOQIITY BPEIHOCTH OMIIE HCIIOA
rpanuue MJIK.

Camo y jemHoMm ciydajy 3abenexena je moBehana BpemHoct pH, amm kao u y
MIPETXOAHOM CITy4ajy oHa je Beh ersmcrupana Ha y3BOIHOM POy, Ka0 U XeMH]jCKa
noTpoima kuceonnka — XI1TK.

Kapakrepuctuune cy nosehane konueHtpauuje Oakpa (Cu), Koje cy Ha y3BOJHOM
npoduiny 6uine ucnogq MJIK, 1ok cy ce Ha HU3BOIHOM Moy MojaBuiie NOBHUILIECHE
BpenHocTH y onHocy Ha MJIK, 3abenexeHe y aBa ciydaja.

Hacynpor oBom, noBuieHe KoHIeHTpaluje y ognocy Ha MJIK nuHka (Zn) Buie cy
Ha y3BOJHOM HET0 Ha HU3BOJIHOM Ipoduily, Takole 3abenexxeHa camMo y JiBa cirydaja.
Buonomka norpomma kuceonnka — BIIK je 3abenexxena y Tpu cirydaja, oj Tora y asa
cirydaja cy 3a0elexeHe OBHUIIEHE KOHIIEHTpalyje Ha HU3BOJHOM npodrury.
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Ocepm Ha uzseuimaje 0 UCHUMUBARLY OMNAOHUX U PEYHUX 600
Ha mepumopuju I paoa (aseycm 2007.)

VY Bpeme m3paze ,,Crpareruje onsohema M TpeTMaHa OTHAIHUX BOJA OILITHHE
Kpasseo® (aBryct 2007. rogune) ypaheHe cy aHanmM3e KBaJUTETa PEUHE BOAC U OTIATHHUX
BOJIa, TIpH YeMy je 3axBaheHo yKymnHO 42 y3o0pkKa:

—  peune Boze 3ananHe Mopage (8 y3opaka Ha nmotecy Muiodajcku MocT — yuihe

Ipysxe);

—  peune Bome MOpa (9 y3opaka Ha moTtecy y3BOAHO oA mapkerape y Ymhy no

npoduira HU3BoAHO o ynuBa Boje u3 I1T1I0OB Kpameso);

—  HHAYCTPHUjCKE OTIAJHE BOJE Ha TepuTOopHju ['pama koje ce ynmBajy y

KaHanmm3auyjy (5 y3opaka);
—  UWHIYCTpHWjCKE OTHaJHE BOJAE Ha TepUTOpHju ['pama koje ce ynuBajy y pedHe
TOKOBE (6 y30paka);

—  OTmajHE BOJE Ha TepUTOpWjU I'pama Koje ce ymuBajy y pedHe TokoBe (8

y30paka);

—  peune Boge Crynenurie (3 y30pka Ha MoTecy y3BOAHO oJ ManacTtupa a0 yurha

y Ubap);

—  peusne Boxe Jlomataure (1 y3opak npe ynusa y M6ap);

—  peune Boae Yaherckor notoka (1 y3opak) u

—  peune Boge I'pyxe (1 y3opax).

Cse aHanu3e cy obaBibeHe y 3aBojy 3a jaBHO 31paBibe y KpaseeBy. Peune Boze cy
ucnuTHBaHe Mo Ypeabu o kimacupukanuju ornagHux Boga (Cn. smcr CDPJ, 6p. 6/78) u
[MpaBwHuKy 0 omacHUM Marepujama y Bogama (Ci. rmacauk CPC, 6p. 31/82). Ormanne
Boze cy anaimmsupaHe mpema EWRSA 1 (Hamwonamnu craHmapiy W CMEpHHIE HEKHX
3eMalba 3a KBAJHUTET MHIYCTPHjCKHX e(IIyeHaTa KOJH C€ WCHIYINTajy Y KaHAIW3aIlujy) U
EWRSA 2 (HaowoHamHM CTaHmapOu W CMEpHUIE HEKHX 3eMajha 3a KBaJIHTET
WHAYCTPHjCKUX e(IIyeHaTa KOj! ce UCIYIITAjy y MTOBPIINHCKE BOJE).

VY BehuHm mapamerapa UCIIUTHBAHM y30PIU OJAr0oBapajy MPONHCAHUM HOPMAaTHBHMA,
a 'y JlajbeM TeKkcTy Ouhie mpe3eHTOBaHE caMO KOMIIOHEHTE KOje CE jaBJbajy y MOBHIICHUM
KOHILIEHTpaIlfjaMa 0J1 3aKOHOM TPOMHCAHHX.

VY peunoj Boau 3ananHe MopaBe y y3BOJHOM y30pKy (MHIIOUQjCKU MOCT) CMarbCHA
j€ KoJMYMHA KHCEOHHKA U CMambeHO 3acuhee, a y y30pKy HU3BOAHO O]l IETIOHH]j€ HE3HATHO
je noBehaH aMoHHjax.

VY peunoj Boau MOpa y aBa y3BomHa y30pka (y 30HH napkeTtape y Yurhy) nosehana je
KOHIICHTpAaIlja MACHUX MaTepHja.

VY y3opuuMa oTnagHe BOJE Koja Ce yIMBa Yy KaHaIM3alMjy Yy [Ba Yy30pKa
KOHCTaTOBaHE Ccy HeoAroBapajyhe BpeqHocTu mapamerapa: Hmxka pH (,,Exodapm™ Ymihe) u
MOBHIIIEHE BPeAHOCTH aMoHMjaka, bIIKs 1 cycneH10BaHUX MaTepyja U TOTAIHOI OPTraHCKOT
yribeHuka (,,Muekapa*“ Kpasseso).

Opn mect y3opaka MHIYCTPH]CKUX OTHaJHHUX BOJia KOje Ce YJIHMBajy Y pedyHEe TOKOBE,
TPH y30pKa OJroBapajy MpONHCAHOM KBAIUTETY. Y TPH y30pKa IOBHIIEHH Cy aMOHHUjaK H
TOTIHN OpraHcku yrjbeHuk, y jeaHoMm XIIK, nea BIIKs m y jeaHoMm cycreHnoBaHe
MaTepuje.

On ocam y3opaka OTHAaJHHX BOJAA KOje c€ YIHMBajy y pe4HE TOKOBE, CaMoO jeIaH
y30paK y MOTIYHOCTH OATOBapa NMPONHCAaHOM KBAIMUTETy. Y CelaM y30paka je MOBHUIICH
amonujak, y Tpu XIIK, ner BIIKs, mect cycnenioBane Marepuje, y jeJIHOM ACTEPICHTH U Y
TP y30pKa TOTAJIHH OPTAHCKU YTJbEHHK.

Hujenan y3opak peune Boge CTyneHuIle HE 0JroBapa IpoIcuMa 3a CyCICHJOBaHE
U MacHEe Marepuje.
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VY3opak peune Boae I'pyxe He onrosapa mpomucuMa IO HapaMeTpy OnoxeMmujcke
HOTPOIIHE KHCEOHHUKA.

VY3opun peune Boxe JlomarHuie um YaleBCKOT MOTOKa OATOBapajy IMPOMHCAHOM
KBaJIUTETY.

KBaauTer moazeMHHX Boaa

Ksanurer nmogzemuux Boaa koutposuie JKII ,,BomoBoa’™ mpeko aHanmza y3opaka
BoJIe 3a nhe Koje BpIy 3aBojA 3a jaBHO 31paBibe KpasseBo.

Toxom 2007. u 2008. rogune, OaceK 3a 3alITUTY KUBOTHE CPEUHE, ¥ capajmbu ca
3aBOZOM 3a jaBHO 3IpaBJbe, OPraHW30BA0 je JMOJATHH MOHUTOPHHI BOJAa Y OKBHPY
Iporpama 3a 3aIITUTY KUBOTHE cpeauHe. KOHTposa KBaUTeTa MOJ3eMHHX BOJa BPLICHA je
npahemeM KOHIIEHTpaIHja TeIIKUX MeTana y IIHje30MeTpruMa OKO M3BOPHINTA Y adyBUjOHY
Nb6pa y Konaperckom u JXwmukom mospy. L{ujp KOHTpOJE TEHMIKMX MeTajla y BOOH M3
muje3oMerapa 0o je yTBphuBame IMocTojama MpoMeHa y KBAIUTETY THUX BOJA HMPHUIHKOM
CMEHE CBHX TOIUINBUX M00a. AHanmu3oMm cy oOyxsahienu ciemehm egemenTtH: raoxije,
MaHraH, 0J0BO, Oakap, IJMHK, TPOBAJIECHTHH W IIECTOBAJCHTHU XPOM, KaJMHUjyM, HHKa,
ATyMUHHjYM, apCeH, KMBa U MarHe3ujyM, MpU 4YeMy je y MepHOAYy jaHyap—alpHi yMECTO
MarHe3ujyma aHajM3MpaH caapikaj HaTpujyma u kanujyma. OBuM ananuzama npahene cy
BPEHOCTH TEIIKUX MeTajla y CUPOBO], HeJe3MH(HKOBAHO] BOAU Y CAMUM HM3BOPHUILTHMA U
BHMXOB yTHUIIA] Ha n3BopUIITa. Kako cy y nuramy Boje U3 MHje30MeTapa Koje ce He KOPHUCTE
3a nuhe, Beh ciyxe kao mokasaresb yrunaja Ha wuisopumte, MJK KoHTponmcanmx
napamerapa 3a OB€ BOJIe HHje YCTaHOBJbeH, Beh cy npaheHe camo mpoMeHe y BpeJHOCTUMA
napamerapa.

Ha ocHOBYy youeHMX NpOMEHa Bapupara KOHIEHTpalMja TEIIKUX MeTaja y
nojenuHUM nuje3oMerpuma y Konaperckom u JKudukoM mospy (Hapo4uTo y TOKY aenemoOpa,
(ebpyapa um OkTOOpa) KOHCTATOBAaHO je Ja OBa Bapupama HUCY IIOKaszaja yTHIQ] Ha
NIPUPOAHY HeAe3MH(UKOBaHY BOAY y HM3BOpUINTY LpnHe craHune KonapeBo m JKuuko
I0Jb€, IlIe CY BPSIHOCTH TEIIKUX MeTalla NCIIOJ IPaHHLE TeTEeKIHje.

Booe ca jasnux yecmu

Ojicek 3a 3alITHTY JKUBOTHE CpeauHe je oJ HoBeMOpa 2006. roauHe 70 HOBeMOpa
2007. roguHEe OpPraHU30Ba0 KOHTHHYUPAHO Npalickhe KBAIUTETa BOJIC 3a MUhe ca JTOKATHUX
BOHHX oOjexata (11 wecMM’) Ha OCHOBHE HapaMeTpe, M OPraHH30BAO y Capalbu Cca
KOMYHAaJIHOM MHCIEKIUjoM U JIMpeKInjoM mocTaBibame obaBelTemha 0 3a0panu yrnorpede
YeCMH YHja je Boja HeucIpaBHa 3a nuhe.

AHann3a MEeCeYHHX y30paka TOKOM 12 Mecelw mokasaja je Ja je Ha CBHUM jaBHHM
yecmama Oap 1o jeiaH y3opak Ouo HeucnpaBaH. Hajiomuja curyaipja je Ha jaBHO] 4YeCMH
Kamenuia, rme cy cBU y30pud OwiM HewcnpaBHHM, a 3aTuM Ha MupuHoj uyecmu (11
HEHCIIpaBHUX y30pakKa), Ha jaBHOj 4yecMu y Marapymikoj bamwu (7 HeucrpaBHUX y30paka) U
Ha jaBHOj yecmu [TomoB moTok (6 HEHCIPaBHUX y30paKa).

Ha ocHOBy oBHX pe3yniraTa, IpeIUIokeHe Cy Mepe /1a ce Ha BOAHE 00jeKTe uuja je
BOJIa HEHCIIPaBHA y LIECT M BUILE y30paka CTaBU TpajHa Tabjia ca HaTIIHCOM ,,BoJa HHje 3a
nmhe*. Bona ca oBUX yecama MOXe Jia ce KOPUCTH Kao TEXHUYKA BOAA, IITO je BEOMa BAXKHO
y Cilydajy aKIUACHTHUX CHTYallHja.

Y 2008. roguHu HactaBibeHO je ca IIporpamom mnpahema JIOKAJTHHX BOJHHX
o0jexaTa, OHMX KOjU MMajy Mame OJ IIeCT HEHCHpPAaBHUX y30paka, YKJbydyjyhm m HOBe

3 JaBue uecme: Kamenuua, 3narapura II, Xuaa, Kosauu, Bp6a, Japuyjax (#a urpamumry), Pubuuma, 3natapuua I,
ITonoB notok, Matapyuika bama 1 Mupuna gecma.
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JOKaJTHEe BOXHE OOjeKTe, C THM INTO je TpeABHheHa W jeqHa MPOIIMpPEeHa aHalIW3a Ha
oa0paHUM JIOKaJTHUM BOJIHHM 00jeKTUMA.

3a yokanHe BogHE 00jeKTe (jaBHE YecMe) HEONXOIHO je MpoHahn oAp)KHBO pelIeHE.
IIpe cBera, motpebHoO je ma ce moHece Omayka o jaBHHM YecMama u OyHapmma, koja he na
nedunume wuspany mnpojekara ypehewa BOAHMX oOjekaTa M IMPEABHICTH IHHHXOBY
MEPMaHCHTHY KOHTPOJIy M TpajHO ypeheme jaBHUX yecMH MO ofapeleHoj auHAMUIM,
3aBHUCHO O] KBAJIUTETA BOJIE U OpOja KOPHCHHKA.

Ceocku 6000600u

BonocHabaeBame Ha CEOCKOM TOJPYYjy MTe(UHUCAHO je Kao jeJJaH OJ MPHOPUTETHUX
npobiema. Ilpummkom mspane JIEAII-a (2004.) ytBpheHo je na ce BOAOM M3 CEOCKHX
BooBoga cHabmeBa oko 50% ceockor CTaHOBHHINTBA. Takolje je eBHACHTHpaHO [a
BOJIOBOJIMMA HHUKO HE Tra3jiyje W Aa Cy BaH PEAOBHE KOHTpPOJEC OBNANEHUX MHCTHTYLH]a,
IITO JOBOJM y MHUTAHE XUIMjEHCKO-CAaHUTapHy MCHPaBHOCT Boje 3a muhe. Tom mpunnkom
00aBJbeHA j€¢ jeMHOKpATHA aHAIM3a BOAC Y 45 CEOCKHMX OCHOBHHX IIKOJIA, OJ KOjUX ce 25
cHa0JieBa M3 CCOCKOT BOMOBOAA, 14 m3 OyHapa ca xuapodopoM, a IIeCT M3 JIOKAJIHOT
BoZ0Boza. OBa aHaM3a je MOKas3aja Ja je y IIecT OCHOBHUX IIKOJIA BOJA OaKTEPHOJIOIKH
HEHCIpaBHa, JOK j€ XeMHjCKa HEHCIPAaBHOCT BOJIE Takohe eBUIICHTUPAHA Y IIECT OCHOBHUX
LIKOJIa.

Ojicex 3a 3alITUTY )KUBOTHE CPEIMHE OPraHU30Bao je U3pajy jelHOKpaTHe (HU3UUKO-
xemujcke aHaimmze 3a 20 HajBehux ceockux BOJOBOJA, y capaliH ca 3aBOJIOM 3a jaBHO
3npaBibe n OncekoM 3a MecHe 3ajenHune y OMITHHCKO] yIIpaBH, a Koje ¢y (uHaHCHpaHe 3
[Iporpama 3a 3amTuTy *HuBOTHE cpenune 3a 2007. roauHy. Y30pKoBame je M3BpIICHO Ha
cnenehum BomoBoamma: BepanoBarn—Josar, ,,bypoBcku m3Bop® (Paruna), ,bena crena u
Bunocase® (XKu4a), ,, Torumk* (Bp6a), BomoBoam 6poj 1, 2 u 3 (Mmouaj), BogoBox ,,BoxHe
sajeqaune Jlahesum* (Jlahermm), ,,Mammmha wm3Bopu™ (Komaum), ,.byban* (Anpanm),
BomoBoX TaBHHK, BOJOBOX ,,Mama u Bemuka gecma® (LiBetke), BomoBon PymHO, BomoBoa
Crynennna, BogoBon Camamna 1 u 2, ,,Yecmuna® (IlomoBuhm), ,,Jactpebap* (Bykosuma),
»Jactpebap* (leneBun) u BomoBox ,,Jactpedap* (JIazarm).

Bomom ca oBux BomoBoja cHabneBa ce 10.526 craHoBHuKa. Ha m3BopuINTYy OBHX
BOJIOBOA y3€TO je 12 y3opaka cupoBe Boje, y MpexH 48 y3opaka u y pesepoapuma 20
y3opaka. 3a 60 y3opaka ypaljeH je OCHOBHU (DU3MYKO-XEMHUjCKH U MHUKPOOHOIIONIKU
nperJen, a Ha 20 y3opaka NepuOANYHH MperieN.

Pesynratu ucnmtuBama cy nokazanmu na 4ak 21,25% ysopaka Boxe 3a muhe He
OJIroBapa CTaHIapAnMa HU y (HU3MYKO-XEMHjCKOM HH Yy OaKTEepHOJIOMIKOM Iornexy (on
ykynHo 80 y3opaka, 17 je HeucmpaBHO), HOK je 4ak 73,8% y3opaka OaKTEpHOJIOLIKH
HewcnpaBHo, a 18,7% y3opaka mokasyje (HU3MUKO-XEMHjCKY HeWcrpaBHOCT (MyTHoha,
MarHe3HjyM U MaHTaH).

OBoM mpwiHKOM je mperieqoM yTrBpheHo ma 11 BomoBoma mma ypebhaj 3a
IEe3UH(EKIHjy, add caMO jelaH BOJOBOJA BpIIM CTaJHy Ie3WHQPEKIHjy, a IMOBPEMECHY
ne3nH(eKIM]y BpIIe caMo J[Ba BOJOBO/IA.
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yKyIHo (total) dus-xem. (Ph-  MukpoOHONIOMIKH
Chemical) (microbiologic)

B HeucnpaBHH y3opuu (incorrect samples)
@ ucnpaBHH y30puu (correct samples)

I'paduxon 3. PesyrraTu aHaM3e KBajJuTeTa BojJe 3a nuhe U3 ce0OCKUX
BozoBoaa 2007. roaune (IPONeHAT HEHCIPABHUX/HCIPABHHX y30paKa).
W3Bop mogataka: 3aBoj 3a jaBHO 37paBibe, KpasbeBo

Ozmcek 3a 3alITUTY KUBOTHE CPeIUHE je ¥ capammu ca OmcekoM 3a paj ca MECHUM
3ajeqaumamMa, OpespemeM 3a ypOaHm3aMm, Trpal)eBUHAPCTBO W CTaMOCHO-KOMYHAITHE
nenarnoctu u JKIT ,,BogoBogom™ 2008.r. ypaauo HaupT MpojeKTHOT Mpeiora ,,PeiiaBame
mpobiemMa BoJocHabqeBama Ha CEOCKOM Moapydjy ommTruHe KpabeBo* kojuM ce mpeasuha
CHCTEMATCKO pelIaBame 0BE MPpobIeMaTHKe.

Anmepnamuena 600ouzeopuuima

3aBoj1 3a jaBHO 31paBibe KpasbeBo BpIM Takolje U aHANIM3e KBAIMTETA BOJC 3a mulie
ca anTepHaTHBHUX u3BopuiuTa. Tokom 2006. m 2007. rogune, ox 140 mabopaTopujcku
MCIIMTAHNX Y30paka BOJE ca aiTepHaTHBHHX wu3Bopuimuta’, 34,3% y3opaka Hema HE
(u3MYKO-XeMHjCKy HH ~ OakTepwoyiomky  ucmpaBHOCT. CamMo  (PH3HUKO-XEMH)CKY
HeucnpaBHOCT umana cy 24 ysopka (17,1%). Hajuemhwm pasnor ¢usnuko-xemujcke
HEHCIIPaBHOCTH BoJE je moBehamke KOHIICHTpALHje HUTPATa U eJIeKTPOIIPOBOJBUBOCT.

Muxkpobuosnomky HeucrnpaBHOCT umana cy 33 (21,4%) ysopka. Hajuemhu paznor
MHUKPOOHOJIOIIKE HEUCTIPAaBHOCTH BOJE OWO je MPHCYCTBO Komn(OpMHHX OakTepHja
(hexaHOr Mopekiia U CTPEeNTOKOKa (heKaTHOT Mopekia, a HemTo pehe 1 nosehame yKymHUX
konmudopMHUX OakTepuja, OAHOCHO OakTepujcke (iope, koja ce mpema IIpaBUITHUKY O
XHUI'HjEHCKOj HCIIPAaBHOCTH BOJIe He cMe Hahu y Boau 3a nuhe.

6 Kantupann n3Bop Marapymka bama (y Yi. Typuctuukoj), kantupanu u3Bop KoBaum (koI Hrpaiumra),
KanTupaHu u3Bop PubHuna (y Y. PubHnmukux mnaprtusana), xantupanu u3op IlomoB motok (ucmpen OIL
,,dnOyKoBauKy MapTH3aHU ), KaNnTHpaHU u3Bop 3nmarapuia I (xox comutepa ucmox AT/I-a), kanTHpaHH H3BOD
3narapuna Il (zecuo ucnox OUI ,,JoBo Kypcyna®), kantupanu uzsop MuprHa decMa (ucron kadane JKeHesa),
KanThpaHu u3Bop MaHactupa JKuua (y Kpyry MaHactupa), u3Bop nopen myta 3a Kamenuny (kon Bapesaua), Oynap
Japuyjak (Ha UTpaJHIITY, IPeKo IIyTa rpobsba Japuyjax), KalTHpaHU U3BOP Ko pkBe y Bpou (50 m ox npkse).
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ykymHo (total)  dms-xem. (Ph-  MukpoGuononku
Chemical) (microbiologic)

W HeucrpasHu y3opu (incorrect samples)
W ucnpasHu y3opuu (correct samples)

I'padpukon 4. KBanureT Boze 3a nuhe 13 JI0KaJIHUX BOAHHX 00jeKaTa 3a a1TePHATHBHO
BOJOCHA0AeBa€ — MPOLEHAT HEHMCIIPABHUX/MCIIPABHUX Y30PaKa y3eTHX TOKOM
2006. u 2007. roqune. M3Bop nojaTaka: 3aBoj 3a jaBHO 31paBibe, KpasseBo

Cmepﬂnue 3a peliaBame npoﬁﬂeMa 0IlBOf)eH:a H TpeTMaHa OTHagHuX BOAA

VY nuiby crpedaBarba Jajber MOropliaBama KBATUTETa MOBPIIHHCKUX W MOI3EMHHX
BOJa, OJHOCHO 33/I0BOJbCHhA KBAIIUTETA BOJA Ca aclEKTa 3alITUTE XUBOTHE CPEOHHE H
ynotrpeOHe BPEOHOCTH BOJE 3a mmhe, HEONXOMHO j¢ U3BPIIUTH HICHTH(OUKAIU]Y
NPOJYKOBaHUX OTIAJHUX BOJA MO KBAIUTETY U KBaHTUTETY, a 3aTUM OHa0paTH aJeKBaTHY
TEXHOJIOTHjy TIpeUnIhaBama OTIIaJHIX BOJa U3 HaceJba Ha MPEIMETHOM HOIPYY])y.

,»CTparerujom onBohema W TpeTMaHa oTmagHuX Bona ommruHe Kpasseso™ (2007)
aTO je pememe cakylybamka W onBoherma ymoTpeOJheHMX OTHAaTHUX BOJa, Koje je
YCIIOBJbEHO KOH(UIYpalMjoM TepeHa y HAceJbMMa, I'YCTHHOM HAaceJbeHOCTH, MeljycoOHOM
ynasbeHourhy Hacesba, MoJI0XkKajeM y OJHOCY Ha BOJIEHE TOKOBE U MH(PPACTPYKTYpHE 00jeKTe
U TOTCHIIMjaIHUM JIOKAIlMjaMa MOCTpojea 3a npeuuninhapame. [lnanupano je Gopmuparme
LIECT T3B. MOJICHCTEMA Ha TepuTopuju ['pana.

[peamernom Crpaterujom (2007), u3mely ocrasor, U3BpIIEHA je U UICHTU(DHUKALT]a
OCHOBHHX TIpyma 3araljpBaya OTHmagHMM BoJaMa, NpU 4YeMy ce Kao Oynmyha o0aBe3a
HaJUISKHUX cly0u rpaga Kpassepa namehe m3pana Karactpa 3arajuBaya Ha IENOKYITHO]
tepuropuju ['paza.

3akibydak

Boponpuspensaom ocHoBoM PenyGnuke CpOuje (2002) mpeasubeHo je ma ce
nocrojehe m3Bopumre nopexn Mopa, u mopex ClOpagndHO HApYLICHOT KBAIHTETa BOJE,
3a7pKM TPAjHO Y CHCTEMY BOZOCHa0/eBamba, y3 clipoBolheme Mepa Ha CaHalMj1, TEXHHYKO-
TEXHOJIOIIKO] HAATPAAKHU U ICTMMUYHOM Tpolmpeny kananutera ao 400 1/s. Mehytuwm, u
rope]| HU3a IUIaHUPaHUX (IEMMHUYHO peajM30BaHMX) aKTHBHOCTH ca lujbeM 00e30ehema
JIOBOJFHOT KamanuTeTa W KBaluTeTa Boje 3a nmhe ca mocrojehier BojousBopwira,
HEONXOJHO j€ pealn30oBaTH IUIAHUPaHW BOJOCHCTEM ,JlomaTHWIA®, Kao M IMPUCTYIHTH
pesepBucawy mnpoctopa I'oua, Yemepna, CromnoBa, TpormaBa u Pamouena 3a
BOIOCHa0IeBame y OyayhiHocTH.

Nmajyhu y Buay nma Ha mpeaMeTHO] TepuTopuju HajBehwm yTuila) Ha 3araluBame
MOBPIIMHCKUX W TIOJ3EMHHUX BOJa MMajy HETpPEeTHpaHe OTHaJHE BOJE, HEOMXOJHO je LITO
npe TNpeay3eTH aKTHBHOCTH Ha pealM3aldju pelleka caKylubakba W oaBolema
ynoTpeOJbeHUX OTHaJHuUX BoAa mnpeasuheHnx ,,CTpaTerHjoM oaBOhema W TpeTMaHa
ormagaux Boja ommrtuHe KpamseBo® (2007). C o03mopM Ha KapakTep Hacesha Ha
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Teputopuju Tpama KpapeBa, MpOCTOpHY W BHCHHCKY pasylheHocT, Opoj CTaHOBHUKA W
nemorpad)cke TpPEHIOBE, pellieme o/Bohjera M TpPeTMaHa OTHAJHMX BOJA IPEJIOKEHO
Crpaterujom Mopa ce JeTajbHO IPOBEPUTH M €KOHOMCKH OINpaBJaTd y BuIIMM (a3ama
MIPOjeKTOBAbA.

Ha OCHOBY AaHAJIM3UPAHOI' KBAJIUTCTA MOBPHIMHCKHUX W TIIOJA3CEMHHUX BOJa Ha
TepuTopuju rpaga KpabeBa, Kao U pa3MaTpaHUX peliela NpodiieMa TpeTMaHa OTIaIHUX
Boja y okBupy npeamerHe Crpateruje (2007), y 1iiby O4yBama CIOPaIMYHO HAPYIICHOT
KBaJIUTETa BOJE IPajCKOT U3BOpHILTA ,, Kuuko nosbe u ,,KoHapeBo®, ayTopu cy MHUIJbEHA
Jla TIPHOPHUTET Tpeda JaTh M3Trpajikbl KaHAJIM3alHOHOI CHUCTeMa y HacesbuMa Marapyre,
Marapymika Oama u KoHapeBo (Ipommperme KaHAIM3AIMOHOT CUCTEMa Yy OKBUPY
noacucrema 1 npeasuleHor Ctparerujom).

Takohe je BaxxHo ypagutu Karacrap koHumeHTpucanmx 3arahuBava, koju he mx
JETEKTOBAaTH TIO KOJMYWMHHU M CTENeHy 3araljerha M HaMEeTHYTH 00aBe3y mnpeuninhaBama
TaKBHX OTIAJHHUX BOAA y3 OArOBapajyly 3akoHCKy peryiatuBy. IloTpeOHO je ypaauTn u
Karactpe mocrojeher crama KaHanMM3allMOHMX WHCTajanWja, Kao 0aze 3a MpoBepy
(DYHKIIMOHAJIHOCTH CUCTEMA U CBE aKTUBHOCTH 32 HETOBY PEKOHCTPYKIIM]Y U MPOIIUPEHHE.

Kao oGaBe3a HaIIe)KHUX TPajACKUX CIyKOM y HapemnHOM Iiepuoiay Hamehe ce
noHomeme [IpaBuiiHMKa O yCIOBHMa HCIYIITama OTHAIHUX BOAA y TMOBPIIMHCKE BOIE U
[MpaBuiHMKAa O CaHMTApHO-TEXHWYKHUM YCIOBMMA 3a YNYIITame OTHAaJHHX BOJAA y jaBHY
KaHAIM3alKjy, KOju OM 3aKOHCKU PETYJIHCAIN OBY MPOOJIEMAaTHKy W 00e30euin moy3aaH
CHCTEM CaHKIIMOHHCAha Kao jeIMHY JICTATHY Mepy 3a cy30ujame 3arahema.
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SURFACE AND GROUND WATER QUALITY ANALYSIS
ON THE TERRITORY OF THE CITY OF KRALJEVO
— THE BASIS FOR SUSTAINABLE WATER RESOURCES MANAGEMENT

Abstract: In a few decades backwards in the city of Kraljevo occur certain problems with water quality, as well as
with water suply. Based on the analysis of the present environmental state, the authors identified certain influences
on the quality of the surface and ground water. Considering significant quantity of water recourses on this territory,
as well as its threatened quality, it is necessary to pay attention much more on the problem of the pollution and
protection of the surface and ground water.

Keywords: Kraljevo, Water supply, Water Quality, Sources of Pollution.
Introduction

The existing water supply system of the city of Kraljevo and a few suburbs' is based
on the ground water usage on the area beside the Ibar river, on the locations of Zicko polje
and Konarevo. On the territory of the community centres there is a big number of local
water systems which supply 50 % of the village population® with water. The other part of
the population uses sunk well-water, hydrophores, and manual water pumps.

Among the elementary problems related to the water supply of the city and village
areas on the territory of the city of Kraljevo are:

—  The existing water source capacity on the area by the Ibar river (300-320 1/s)
does not satisfy the needs of the present users, so the need for water is noted,
especially during summer months;

—  The protection of the springs from the massive waters does not exist in
general, although the protection of the very water-wells exist;

—  The processing of the water placed towards the city is only on the basisi of
the chlorination (there is a plan for building a plant for final water treatment);

—  Because of the worn-out state of the water system network the losses in the
system are increased (the introduction of the supervising-managing system is
being processed, with the work of which the losses should be considerably
decreased);

—  The most common type of the plumb in the water system network is an
asbest-cement plumb (over 40 percent), and there is a tendency in Europe to
replace that type of plumbs with the other ones;

—  The Public municipal company water system “Vodovod” Kraljevo is not in
charge of the water systems of the villages (there is nobody in charge of the
water systems);

* Danijela Obradovi¢, MSc., Assistant, Faculty of Geography, Studentski trg 3/I1I, Belgrade
Dejan Filipovi¢, PhD., Associate proffesor, Faculty of Geography, Studentski trg 3/I11, Belgrade

' Water system network, except the city centre, also covers the suburbs: Kovanluk, Ribnica, Beranovac, Zica,
Cibukovac, Adrani and partly Kovaci.

2 On the basis of last researches (LEAP of the village community centres), only five village water systems are
legalized out of the total number of 41 community centres.
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—  The water from the village water systems is out of the regular control of the
authorized institutions, which questions hygienic-sanitary clarity of drinking
water.

Water pollution sources

During the 1980's huge quantities of phenol were recorded in the Ibar river, which
was one of the reasons for approaching to the water quality problem more seriously, with
the aspiration to provide the continual monitoring of the surface and ground water quality.

The surface and ground water quality on the specific area is influenced by many
factors, among which the following can be sort out as pollution sources:

—  The suburbs and industry wastewaters, which are entered into recepients
before previous treatment;

—  The absence or the inadequate management of the wastewater refining plants;

—  Rinsing the polluting substances out of the traffic arteries (by the weathering,
or on the occasion of the street cleaning in the suburbs);

—  The inadequate treatment of the cesspits in the suburbs (most frequently non-
sanitary and water leaky pits);

—  The percolation of the dump filtrates from the communal waste dumps and
wild dumps;

—  Inadequate ways of putting the liquid and solid waste aside from the separate
cattle farms;

—  Usage of the chemical preparations in agriculture.

The main reason for surface water pollution on the area of the City of Kraljevo is
entering the non-refined wastewaters into the recepients. Suburb and some industrial plant
wastewaters are distinguished as main water pollution sources. The final recipient, for all
wastewaters (out of the suburbs and industrial plants) are the Rivers Ibar and Zapadna
Morava.

Households. For the most part, wastewater pollution from the households is the
consequence of the big concentration of the organic and suspended substances. The quantity
of the household wastewaters varies on a large scale. First of all, it depends on the level of
sanitation of every household separately, but the suburb in general as well.

The way of water supply is one of the crucial elements which influence the quantity
of the waste waters. In the households where there is individual supply of the water from the
water-wells or less catchments, and where there are dry latrines out of the houses,
production of the wastewaters is reduced to the minimum. The big part of the wastewaters
from these households is used for watering gardens and farmsteads. The higher level of
water supply organizations and bathroom sanitary equipment inside of the houses it is, the
bigger is specific water consumption per an inhabitant, and so is the wastewater production
(Filipovic D., Obradovic D., 2008).

Agriculture. Under wastewaters created during the process of land tilling are the ones
which potentially can be created during the rinsing of the manure or artificial fertilizer
which are scaterred because of the fertilization. Wastewaters of this kind are significantly
loaded with microelements, such as nitrogen and phosphorus. Concerning quite backward
agriculture on this territory and scarce use of the agro-technic measures, as well as the
existence of mostly dry tillage, potential increase of the ground water pollution because of
the agriculture is minor and irrelevant (Filipovic D., Obradovic D., Secerov V., 2006).

Cattle breeding. In contrast to potential ground water pollution because of the
agriculture, as a scattered pollution source, live-stock in the households stalls, and especially
on farms, presents concentrated pollution sources. Live-stock contribution to the pollution of
the ground waters of the specific area depends on the type, number and way of breeding and
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especially on the organization of the objects for the reception and the storage of manure and
liquid muckheap. On the specified area, the live-stock waste (manure and liquid muckheap)
do not come under any purification, but as an organic fertilizer, very useful to improve the
land structure and texture, it is spread over the farm land. Its value is decreased by
fermentation, so the adequate deposition of this waste and the maintenance time are very
significant,

Other pollutants. The other activities, which as a consequence have concentrated
production of the polluted waste waters are assumed as other pollutants. Industrial plants,
butcher's shops, diary shops, bigger animal farms, fruit and vegetable processing plants,
handicraft shops etc. This group of pollutants presents the biggest unknown as from the
aspect of the quantity but from the aspect of the wastewater quality as well. The most
common case is that these waste waters are let directly into the local watercourses without
any previous measuring of the quantity of the water let out. Also, the quality of these waters
was never examined by the authorized institutions.

Surface water quality
Systematic monitoring

Surface water quality, during one year hydrological cycle, depends on the rainfall
quantity, drifts, land erosion in the river basin, population density and the industry
development in the basin area.

Hydrological measurement and observation on the teritory of the City are established
by the Republic Hydrometeorogical Institution of Serbia. The elementary organizational unit
is Hidrometeorogical regional station Kraljevo (the basin of the Zapadna Morava river).
Observation network is consisted of 38 stations, out of which there are 10 on the specific
area. Water level, water temperature, suspended drift an ice detection are observed on the
stations.

With the help of the republic programme for the river water quality monitoring,
guided by the Republic Hydrometeorogical Institution, systematic monitoring of the quality
characteristics of the surface waters on the teritory of the city of Kraljevo is conducted on
the four profiles that is to mean on the three watercourses: the Zapadna Morava on one
profile(Kraljevo), the Ibar-on two profiles (Kraljevo and Usce), and Studenica on one
profile (Usce) (Map 1).

Map 1. The Zapadna Morava basin with the profiles for the surface water quality monitoring.

Looking from the five-year-period point of view (2004-2008) it can be noticed that
the water quality of the Zapadna Morava had the tendency of decline until 2006, when it
responded even to the class III/IV, but 2007 it returned to the class III, but besides the minor
improvement it is still far from the required class (IIa) (table 1).

Table 1. Surface water quality in the City of Kraljevo, according to the profiles in the period 2004-2008.

Comparing the state of water quality of the Zapadna Morava river on the upstream
and downstream profiles near Kraljevo, it can be understood that the city of Kraljevo
influences this watercourse quality. On the basis of the Republic Hydrometeorological
Institution data, on the profile Kratovska stena (Cacak) water quality during the period from
2004 to 2008 mostly responded to the class III, and on the profile Kraljevo as well, while on
the profile Jasika (Krusevac) in the years 2005 and 2006 the class III/IV was recorded, and
in the year 2007 even the class IV, so it could be said that the pollution from the city of
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Kraljevo influenced the decreasing of the Zapadna Morava water quality. The Ibar river
influences the quality of the Zapadna Morava water, which excepts the pollution from the
area of the city of Kraljevo "gathers’ and polluts the substances from the upstream part (so-
called exterritorial pollution). In other words, the unrefined waters loaded with waste
substances (phenols) from the termo-electric power plant “Obilic” are pumped into the
upper part of the watercourse of the Ibar river (Kosovo and Metohija territory) as well as the
industrial liquid waste from the Artificial fertilizer factory — phosphate from Kosovska
Mitrovica, and the industrial liquid waste (loaded with the big concentration of the lead,
zinc, cadmium, sulphuric acid, sulphates) from the mine “Trepca”. So, for example, water
quality measurement on the Ibar river in 1997 on the profile Banjska (downstream Kosovska
Mitrovica) reported mostly in all series decreased phenol concentration, and the water
quality responded to the class III/IV" .

The Ibar water quality is also reported to be slightly improved in 2007 and 2008
(especially on the profile Usce). However the present quality still deviates from the required
quality class (I1a).

On the part of the watercourse through the City (from the profile “Usce” to the
profile “Kraljevo™) the Ibar water quality is partly under the influence of the letting the
liquid waste out of the “Ibar mines” in Usce, the liquid waste out of the Parquet factory and
the Metal goods factory in Usce. Besides the mentioned, in the vicinity of the Ibar river,
there is a big number of the lumbermills located, which are potential water pollutants, and
also mostly all fecal liquid waste from this area is let into the Ibar river before the previous
treatment.

The observing of the Studenica water quality is done on the profile “Usce”, that is to
say immediately before the river mouth of the Studenica into the Ibar. During most part of
the observed period (2004-2007) the Studenica water quality responded to the class II/III,
which is far below the required class (I), but it is considerably worse in comparison to the
state it had been in 2001, when the water quality responded to the class I/II. A slight
improvement in water quality was recorded in 2008 (class II). Concerning that the water
measurement is done immediately before the river mouth of the Studenica into the Ibar, as if
there was not a land register of the pollution source, because the places where the required
quality is harmed can not be specified. The thing which is surely known is that the Studenica
river is a clean mountain river in the part close to its spring, which quality is best proved by
its fish resources, that means by the orientation towards the fish pond building for fish
breeding and hatcheries on the unpolluted watercourses.

The retrospect of the chemical analyses of the Ibar water on the profiles upstream and
downstream Kraljevo 2001-2007 *

The samples of the chemical analyses of the surface waters of the Ibar river during
2001-2008 were taken on the average level of three or four times yearly on two observation
posts — upstream and downstream the city area. The analyses were conducted by two
institutions at different periods of time.

—  Watersystem Vodovod “Kraljevo during the period 12/05/2001-02/03/2005
(11 analyses)

—  Healthcare Institution Kraljevo during the period 09/27/2005-04/18/2007
(13 analyses).

3 The water quality data on the profile Banjska during the period 20042008 do not exist, so the Ibar water quality
can not be compared on this profile to the state from the year 1997.
* The extract from the waste waters drainage and treatment Strategy of the Municipality of Kraljevo, 2007.
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In most parameters analyzed samples respond to the regulated normatives, and in
further text only the components which appear in concentrations increased from the ones
regulated by the law will be presented.

While taking all the samples, the obvious waste substances were found.

On most samples, the exceeding of the maximum permitted concentration (MDK) of
grease and oil (to 1 mg/l) is detected. Out of the overall number of samples, on the inlet
profile, 14 correct samples in total were found, while on the outlet profile this number was
significantly reduced and it was six correct samples. Also six samples which were on the
border of MDK value (1 mg/l) were found. It is characteristic that in almost every case,
bigger concentration values are noted on the downstream profile than on the inlet profile,
which often go from the permitted concentration on the upstream profile into the increased
ones on the downstream profile, except on two samples (11/28 and 05/17/2002) (graph 1).

Graph 1. The diagram of the grease and oil concentration in the analyzed samples of the Ibar water on the
profiles upstream and downstream Kraljevo 2001-2007
Source: The Strategy of waste waters drainage and waste waters treatment of the municipality of Kraljevo, 2007

Concerning the grease and oil concentrations, the continual increasing of grease and
oil concentrations can be found on the downstream profiles, which often exceed maximum
permitted concentration.

Concerning the phenol substance concentrations, only the samples which recorded
increased concentrations were analyzed, when even 21 samples were found with increased
concentrations compared to MDK (maximum permitted concentration), out of which 12
incorrect samples were found on the downstream profile, then nine on the upstream profiles,
as well as five samples with border values of MDK of 0,001 (mg/1). Out of overall number
of cases (14) where the increased concentration were found, even in ten cases increased
concentrations on the downstream profiles in comparison to upstream ones were detected.,
which was the consequence of the outlet of these substances on the observed area, and only
in two cases on the upstream profile bigger concentrations were detected in comparison to
the downstream ones, and that was during 2003 (graph 2).

Graph 2. The diagram of the increased phenol concentration in the analyzed samples of the Ibar water on
the upstream and downstream profiles
Source: The Strategy of waste waters drainage and waste waters treatment of the municipality of Kraljevo, 2007

The other components hardly exceeds MDK (maximum permitted concentration)
value, and the characteristic ones will be stressed in the further text.

—  The increased nitrate concentrations appear only in the analyses done by the
watersystem Vodovod “Kraljevo” during the period 2001-2003. In most cases
there were increased concentrations on the upstream profile, while on the
downstream profile there were some higher values, except in one case
(11/28/2002).

—  The increased ammonia concentrations appeared in only one sample and that
was on the upstream control post, while on the downstream prfile the values
were below the MDK (maximum permitted concentration) border.

—  Only in one case the increased pH value was recorded, but as well as in the
previous case it already existed on the upstream profile, as well as the
chemical oxygen consumption.

—  The increased copper (Cu) concentrations are characteristic, which on the
upstream profile were below the MDK (maximum permitted concentration)
level, while on the downstream profile increased values in comparison to



220

MDK(maximum permitted concentration) appeared, and recorded in two
cases.

—  As opposed to this, increased zinc (Zn) concentrations are higher on the
upstream than on the downstream profile, recorded only in two cases.

—  Biological oxygen consumption was recorded in three cases out of which
increased concentration reports of the waste and river waters were recorded in
two cases on the downstream profile.

The retrospect of the reports of the waste and river water analyzing
on the territory of the City (August 2007)

During the designing of “The Strategy of the waste waters drainage and the waste
waters treatment in the municipality of Kraljevo” (August, 2007) the analyses of the river
waters and waste waters were done, which included 42 samples in total:

—  The river waters of the Zapadna Morava (8 samples on the position between
the Milocaj bridge and the river mouth of the Gruza);

—  The river waters of the Ibar (9 samples on the position upstream the Parquet
factory in Usce to the profile downstream the water inlet out of PPOV
Kraljevo);

—  Industrial waste waters on the territory of the City which flow into the sewage
system (5 samples);

—  Industrial waste waters on the territory of the City which flow into the river
courses (6 samples);

—  Waste waters on the territory of the City which flow into the river courses (8
samples);

—  The river waters of the Studenica (3 samples on the position between the
Monastery to the river mouth into the Ibar);

—  The river waters of the Lopatnica (1 sample before the river mouth into the
Ibar);

—  The river waters of the Cadjevski stream (1 sample) and

—  The river waters of the Gruza (1 sample).

All the analyses are done at the Public Healthcare Institution in Kraljevo. The river
waters were analyzed according to the Law of waste water classification (document — Sl.list
SFRJ, 6/78) and the Regulation about the harmful substances in water (document —
Sl.glasnik SRS, no 31/82). Waste waters were analyzed according to the EWRSA 1
(National standards and the guidelines of some countries for the quality of the industrial
elements which are let out into the sewage system) and EWRSA 2 (National standards and
the guidelines of some countries for the quality of some industrial effluents which are let out
into the surface waters).

In most parameters, analyzed samples respond to the regulated normative and in the
further text only the components which appear in increased concentration from the regulated
by the Law will be presented. In river waters of the Zapadna Morava in the upstream sample
(the Milocaj bridge) the oxygen quantity was reduced as well as its concentration, while in
the sample downstream the city dump ammonia is slightly increased.

In the river water of the Ibar in two upstream samples (in the zone of the Parquet
factory in Usce) the grease concentration is increased.

In the samples of the waste water which flows into the sewage system incorrect
values of the parameters are found in two samples: lower pH (“Ekofarm” Usce) and
increased values of ammonia, BPKS5 (bio-chemical oxygen consumption) and suspended
substances and total organic carbon (the diary “Mlekara” Kraljevo).
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Out of six samples of the industrial waste waters which flow into the river courses,
three samples respond to the regulated quality. In three samples ammonia and total organic
carbon were, HPK (chemical oxygen consumption) in one, BPKS (bio-chemical oxygen
consumption) in two and suspended substances in one sample.

Out of eight samples of the waste waters which are let into the river courses, only one
sample totally responds to the regulated quality. In seven samples ammonia is increased,
HPK(chemical oxygen consumption) in three, BPKS5 (bio-chemical oxygen consumption) in
five, suspended substances in six, detergents in one and total organic carbon in one.

Not a single sample of the river water of the Studenica does not respond to the
regulations for suspended and grease substances.

The sample of the Gruza river water does not respond to the regulations according to
the biochemical oxygen consumption parameter.

The samples of the Lopatnica water and the Cadjevski stream water respond to the
regulated quality.

Ground water quality

The ground water quality is controlled by the Public Communal Institution
“Vodovod” (Watersystem) through the analyses of the drinking water samples which are
conducted by the Public Healthcare Instution Kraljevo.

During 2007 and 2008, the Department for environmental protection, in cooperation
with the Public Healthcare Instution organized the additional water monitoring within the
environmental protection Programme. The control of the ground water quality was done by
contoling the heavy metal concentration in piesometers around the source in the alluvial part
of the Ibar in Konarevo and the Zica valley. The aim of the control of heavy metals in the
water from the piesometers was detecting the existence of the change in the quality of these
waters during the change of seasons. The following elements were included in this analysis:
iron, mangan, lead, copper, zinc, 3 valence chrome, and 6 valence chrome, cadmium, nicle,
aluminium, arsen, mercury, and magnesium, when, in the period from January to July, the
natrium and kalium content was analyzed instead of magnesium. By these analyses the
heavy metal values were being recorded in raw and undisinfected water on the very springs
and and their influence on those springs. As these are the waters from the piesometers which
are not used for drinking, but they serve as a parameter of the influence on the spring, MDK
(maximum permitted concentration) of the controlled parameters for these waters was not
established, but only the changes in the parameter values were monitored.

On the basis of the noted fluctuations in heavy metal concentration in certain
piesometers in Konarevo and Zicko polje (specially during December, February, October).
It is stated that these fluctuations did not show the influence on natural disinfected water in
the drain station sources Konarevo and Zicko polje, where the heavy metal values are below
the detection level.

Public fountain waters

The Environmental protection department organized the continual monitoring of the
quality of drinking water out of local water objects (11 fountains’) from November, 2006 to
November, 2007, on basic parameters and, also, in cooperation with the communal
inspection and the Direction, organized the settings of the notifications which prohibit the
use of the fountains which water is not for drinking.

5 Public fountains: Kamenica, Zlatarica II, Zica, Kovaci, Vrba, Jarcujak, Ribnica, Zlatarica I, Popov potok,
Mataruska banja and Mirina cesma.
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Monthly sample analysis during twelve month period showed that, at least, one
sample was incorrect on all the public fountains. The worst situation is on the public
fountain Kamenica, where all the samples were incorrect and then on the fountain Mirina
cesma (11 incorrect samples) on the public fountain in Mataruska banja (7 incorrect
samples) and on the public fountain Popov potok (7 incorrect samples).

On the basis of these results, the measures were proposed that there should be put a
permanent sign “non-drinking water”, on the water objects where six or more samples were
incorrect. The water from these objects can be used as technic water which is very important
in case of accidental situations. In 2008 the Local Water Objects Monitoring Programme
continued and these water objects which have less than six incorrect samples including new
local water objects, concerning that one wider analysis is anticipated on the chosen water
objects.

For local water objects (public fountains) it is essential to find out the sustainable
solution. First of all, it is necessary for the Resolution of the public fountains and wells to be
brought, which will define the project design for the organization of the water objects and
predict their permanent control and long-lasting organization of the public fountains
according to certain dynamics, depending on water quality and the number of users.

Village water systems

The water supply on the village region is defined as one of the main problems.
During the designing the LEAP (2004) it was specified that about 50 % of village
population was supplied with water out of village water systems. It was also noted that
nobody owns the water systems, and that they are beyond the regular authorized institution
control, which puts to question the hygienic-sanitary correctness of drinking water. On that
occasion, one-time water analysis was done in 45 village elementary schools, out of which
25 are supplied with water by village water system, 14 of them are supplied out of the wells
with hydrophores, and 6 of them are supplied by the local water system. This analysis
showed that in six elementary schools the water was biologically incorrect, while the
chemical incorrectness of water was also detected in six elementary schools.

The Environmental protection department organized the designing of the one-time
physical-chemical analyses for the 20 biggest village water systems, in cooperation with
the Healthcare Institute and the Departement for community centres in the Municipal
administration, which are financed by the Environmental protection Programme for 2007.
Taking samples was done on the following water systems: Beranovac-Jovac “the Djurovski
spring” (Ratina), “Bela stena i Vidosave” (Zica), “Toplik” (Vrba), the water systems no 1,
2, 3 (Milocaj), the water system “Vodne zajednice Ladjevci” (Ladjevci), “the Mandic
springs” (Kovaci), “Buban” (Adrani), the water system Tavnik, the water system “Mala i
Velika cesma” (Cvetke), the water system Rudno, the water system Studenica, the water
system Samaila 1 and 2, “Cesmica” (Popovici), “Jastrebar” (Bukovica), “Jastrebar”
(Dedevci), and the water system “Jastrebar” (Lazac).

10, 526 of inhabitants are supplied with water by this water systems. On these water
system springs 12 samples of the raw water were taken, 48 samples in the whole system,
and 20 samples in the reservoirs. For 60 samples, the basic physical-chemical and
microbiological test was done, and on 20 samples periodical test was done.

The analysis results showed that even 21.25 % of drinking water samples do not
respond to the standards either in physical-chemical or bacteriological aspect (17 samples
are incorrect out of 80), while even 73.8% of samples are bacteriologically incorrect, and
18.7% of the samples record physical-chemical incorrectness (muddy water, magnesium,
mangan) (graph 3).
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Graph 3. The results of the drinking water quality analyses from the village water systems, 2007 (the
percentage of incorrect/correct samples). The data source: The public Healthcare Institution, Kraljevo

On this occasion it is detected that 11 water systems have their own disinfection
devices, but only one water system does regular disinfection, and only two water systems do
occasional disinfection.

The Environmental protection department in cooperation with the Communal centres
department, the Department for urbanism, civil engineering and housing-communal
activities and the Public communal company “JKP Vodovod” designed the plan for the
proposing project “The Solution to the water supply problems on the village area of the
municipality of Kraljevo”, which anticipates the solving of this problem.

Alternative water sources

The Public Healthcare Institution, Kraljevo also does the drinking water quality
analyses from the alternative water sources. During 2006 and 2007, out of 140 laboratory
tested water samples from the alternative water sources® , 34.3 % of the samples were not
either physical-chemically or bacteriologically correct. 24 samples (17.1%) had, at least,
physical-chemical incorrectness. The most common reason for physical-chemical
incorrectness is the increased nitrate concentration and electroconducting (graph 4).

Graph 4. Drinking water quality from the local water objects for the alternative water supply — the
percentage of incorrect/correct samples taken during 2006 and 2007. The data source: The public Healthcare
Institution, Kraljevo

33 samples (21.4%) had microbiological incorrectness (graph 4). The most common
reason for microbiological incorrectness was the presence of faecal coliform bacteria and
streptococus of faecal origin, and, also, but rarely total coliform bacteria increase, that is to
say bacteria flora increase, which must not be found in drinking water according to the
Hygienic water correctness Law.

The guidelines to the water drainage problem solving and waste waters treatment

Trying to prevent further surface and ground water quality decreasing, that is to say
to make water quality satisfactory looking from the aspect of environmental protection and
the usage value of the drinking water, it is essential to do the identification of the produced
waste waters according to the quantity and quality, and afterwards choose the adequate
treatment technique for the waste waters from the populated area on the specified territory.

By “The water drainage and waste waters treatment Strategy of the municipality of
Kraljevo” (2007) it is given the solution of accumulating and the draining of the used waste
waters away, which is conditioned by the configuration of the land in the populated areas
(suburbs), population density, the distance between the populated areas, their position
towards the watercourses, and infrastructure objects and potential locations for treatment
plants. It is planned six so-called subsystems to be formed on the territory of the City.

By the specified Strategy (2007), besides many things, the identification of the basic
groups of waste water pollutants were done, according to which the future obligation is

¢ Capped watersource Mataruska banja (the Turisticka street), capped watersources: Kovaci (near the playground),
Ribnica (the Ribnicki partizani street), Popov potok (near the elementary school “Cibukovacki partizani”), Zlatarica
1, Zlatarica 2 (near the elementary school “Jovo Kursula”), Mirina cesma (near the restaurant “Zeneva”), the
capped watersource of the Zica monastery (in the monastery yard), the capped watersource beside the Kamenica
road (Varevac), the well Jarcujak (opposite the graveyard), the capped watersource near the church in Vrba.
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imposed for the authorized services of the city of Kraljevo to form the Pollutant register on
the entire territory of the City.

Conclucion

By water power engineering basis of the Republic of Serbia (2002) it is anticipated
that the existing water source beside the Ibar, besides its sporadically harmed water quality
permanently keeps its place in the water supply system, with the practicing of the sanation
measurements, technical-technological upgrading and partial capacity expanding to 400 I/s.
Still besides the number of planned ( partly realized) activities with the aim to ensure the
sufficient capacity and drinking water quality from the existing water sources, it is necessary
to realize the planned water system “Lopatnica”, as well as to plan to reserve the territory of
Goc, Cemerno, the Stolovi, Troglav, Radocel for water supply in future.

Bearing in mind that, on the specified territory the non-treated waste waters have the
biggest influence, it is essential to take activities immidiatelly to realize the solutions for the
accumulating and draining of the used waste waters, proposed by “The water drainage and
waste waters treatment Strategy of the municipality of Kraljevo” (2007). Concerning the
characteristics of the populated area on the territory of the city of Kraljevo, its special and
height indentation, the number of inhabitants and the demographic trends, the solution for
drainage and waste water treatment proposed by the Strategy has to be thoroughly checked
and economically justified in the higher phases of its projecting.

On the basis of the analyzed surface and ground water quality on the territory of the
city of Kraljevo, as well as the considered waste water treatment solutions within the
specified Strategy (2007), and trying to preserve the sporadically harmed water quality of
the city source “Zicko polje” and “Konarevo”, the authors share the belief that the sewage
system building should be the priority in the populated areas Mataruge, Mataruska banja and
Konarevo (the widening of the sewage system within the subsystem 1 proposed by the
Strategy).

It is also important to do the Register of the concentrated pollutants, which will
detect them by quantity pollution level and impose the obligation of purifying that kind of
waste waters with the adequate legal regulation. Also the present state Registers of the
sewage system installations need to be done, as the bases the system functionality checking
an also all the activities for its reconstruction and widening.

The enactment of the Regulations of the waste waters letting out in the surface waters
imposes as the obligation to the civic authority services in the following period, as well as
the Regulations of the sanitary-technical conditions of the waste waters letting into the
public sewage system, which would regulate legally these problems and provide the liable
sanction system as an unique legal measurement for pollution repression.
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