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3axBaJIHULA

Ha kpajy oBor BaXHOT MOTJaBjba Y MOM YKUBOTY, JKEJIUM Ja U3pa3uM J1yOOKy 3aXBaJHOCT CBUMa
KOjU Cy M€ Ha OBOM IYTY IMOJIP>KaBAJIA U BEPOBAIHN Y MEHE.

[TocebHO 3axBajbyjeM CBOM MeEHTOpPY, npod. ap Mupjanu baprymu, Ha cTpydHOM BOlCTBY,
CTPIUBCHY U MOJPIILH TOKOM U3pajie oBe aucepranuje. thena moceeheHocT Haynu 1 CIOCOOHOCT
Jla TIPETN03Ha U yCMEPH UCTPAKUBAUKH MIOTSHIIN] Al OAUTPAIIH CY KIbYUYHY YIIOTY Y MOM aKaJIeMCKOM

pasBojy.
3axBasbyjeM ce W mokojHoMm mpod. np Jopmany Anekcuhy, Koju Me je TpPBH yCMEpHUO Ka

UCTpaXKUBaky 0JIHOCA YOBeKa U npupoge. tberosa nncnuparuBHa MpenaBama npoOyauia cy y
MEHU MHTEPECOBambE KOje ME U JIaHAC BOJU Y HAYUYHOM pay.

Benmky 3aXBaHOCT AyTyjeM U WIaHOBUMa KOMHCH]e, TpodecoprMa U capaJHuIMMa ca hakynreTra
,DyTypa*“ Ha HeceOMUHOj MOMOhH, caBeTHMa U MOJPIILNA TOKOM CBUX (a3a OBOT paja.

3axBasbyjeM ce Cabaxynuny XaapoBuhy, BULIeM HAyYHOM capaJHUKy VHCTUTYTa 3a IIyMapcBO y
Beorpany , Ha CBUM IpeIo3uMa B aHTaXXOBamby OKO U3pajie TOKTOPCKE JucepTaiuje.

Mojoj cectpu, Mupjanu IIpoganoBuh, XBasia Ha 6e3pe3epBHOj MOJPLILM, pa3yMeBamby U
BEJIpUHU KOjy YBEK YHOCHII y MOj >XKMBOT. TBOje MPUCYCTBO MU je JaBaJio CHary U y
TpeHyIMMa Ka/ia Cy U3a30BH [[€J10BaJIM HEJOCTKHO.

Hajsehy 3axBasiHOCT YyBaM 3a CBOjy MOPOJHUILY, a TOCEOHO 3a POJIUTEJbE, KOjU Cy MU CBOjUM
NpUMepoM MOKasalu BPeJHOCT pajia, YIOPHOCTH Y MOLITeHa. XBaja BaM IITO CTe yBeEK

BE€pOBaJIU y MEHE.

Ha kpajy, xBana cBuMa Koju Cy Ha OWJIO KOJU HAuWMH JONPUHENIN OBOM pajy — Balla MOJpIlIKa
Hukaja Hehe 6utu 3a0opaBibeHa.
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OnTuMM3anuyja MoAeJ/ia TpeTMaHa OTHaAHMX BOAA el eHTPAaJIUu30BaHOT
CUCTeMa NPUMEHOM BULIEKPUTEPHUjyMCKe aHAa/IU3e 3a pypa/IHa Hace/ba
Cpouje

CaxkeTak

OBa fgoKTOpcka Jgucepranyja 6aBu ce UAeHTHUPUKALMjOM M AaHAJW30M ONTUMAJHUX M
OAPXKUBUX pellierha 3a JeleHTpPaJM30BaHd TpeTMaH OTHNAAHUX BOJA Yy PYPa/HUM U Mame
Hace/b€HUM NoJpy4djuMa. llu/b ucTpaxkuBama je pa3Boj MozeJsia Koju he ucToBpeMeHO OUTH
€KOJIOLIKHA NPUXBAT/bUBY, €KOHOMCKHA ONpPaBJAaHU U COLHUjA/IHO OJPXKUBH, y CKJIaAy ca
IpUHIMIMMA OJPXKUBOT pa3Boja. [locebaH aklieHAT CTaB/beH je HAa NPUMEHY NPUPOJHUX
OMJbHUX CUCTeMa — QUTOpeMeIUjallMOHMX NIOCTPOjerha — KOjU KOpUCTe NPUPOJHe Ipolece
3a duaTpaLyjy U yKIamwamwe 3arahyjyhux matepuja U3 oTnajHux BoJa.

UcTpaxkuBame 00yxBaTa BUILIEKPUTEPHUjyMCKY aHa/M3y KoOja je NMpHMemeHa 3a U3060p
ONTUMAJ/IHUX TEXHOJIOUIKMX pelllerha Y CKIaJy Ca JIOKaJHHUM yCJ0BUMa U pecypcuMa. Kpos
aHKeTy CIPOBe/leHy Y pypa/IHUM 3aje/JHMIIaMa, aHaIM3UpaHa je ¥ CIPEMHOCT CTAHOBHUILTBA
Jla y4eCcTByje y JOHOIIenY OJJIyKa U NIPUMEHHW MHOBAaTUBHUX pellewa. CTyauja ciaydaja y
CnenujasHOM pe3epBaTy MpupoJe 3acaBulla KopullheHa je 3a NpaKTU4YHYy INpOBepy
NPUMEH/bUBOCTH NPEAJIOKEHOT MOJiea.

[locTaB/beHe xuMoOTe3e yKa3yjy Ha TO JAa je HEKOHTPOJIUCAH TpeTMaH OTIaJHUX BOJa
JIUPEKTHO MOBE3aH ca JerpajalujoM KBaJuTeTa )KUBOTHE CpeJJHe U JbYACKOT 3/1paBJ/ba, Aa
Cy IpUpO/JiHA pelllerha EKOHOMCKHU ONpaB/ilaHa U eHepreTcKu epUKaACHA, KAo U /1A je aKTUBHO
ydenihe JIOKaJTHUX 3ajeJHUIA K/bYYHO 3a YCIIEX 0BAaKBUX CUCTEMaA.

Hay4yHu JjonpuHOC pajia orjie/ia ce y pa3Bojy MoJiesia 3a ONTUMHU3AIHjy CHCTeMa TpeTMaHa
OTHa/JHUX BOJIa KOjU 06je/Inibyje TEXHUYKE, EKOJIOIIKe, EKOHOMCKE U JIPYIITBEHE acIlleKTe.
Pe3ysTaTh MCTpakvBamba MOTY AONPHUHETH 00JbOj PeryJaluju U MJIaHUPAWBY Y CEKTOPY
BOJZIOTIPUBpEZIE, MOJCTUYYNM NpHMeHY JelleHTPaJM30BaHUX NPHUCTYNa Kao OJP>KHUBHUX
pelliera 3a pypaJiHe 06J1acTH.

KibyuyHe peum: JeneHTpaIM30BaHU TPETMaH OTHAaJHUX BoAa, uTtopeMeaujanuja,
BHLIeKpUTepujymMcka aHaiu3a, PROMETHEE



OPTIMIZATION OF WASTEWATER TREATMENT MODELS IN DECENTRALIZED SYSTEMS USING
MULTI-CRITERIA ANALYSIS FOR RURAL SETTLEMENTS IN SERBIA

Abstract

This doctoral dissertation addresses the identification and analysis of optimal and sustainable
solutions for decentralized wastewater treatment in rural and sparsely populated areas. The
aim of the research is to develop models that are environmentally friendly, economically
viable, and socially sustainable, in accordance with the principles of sustainable development.
Special emphasis is placed on the application of natural plant-based systems—
phytoremediation treatment facilities—that utilize natural processes to filter and remove
pollutants from wastewater.

The research includes a multi-criteria analysis applied to select optimal technological
solutions in line with local conditions and resources. Through a survey conducted in rural
communities, the study also examines the willingness of the population to participate in
decision-making and the implementation of innovative solutions. A case study in the Special
Nature Reserve Zasavica was used to practically test the applicability of the proposed model.

The formulated hypotheses suggest that uncontrolled wastewater treatment is directly linked
to the degradation of environmental quality and human health, that nature-based solutions
are economically justified and energy-efficient, and that active participation of local
communities is crucial for the success of such systems.

The scientific contribution of the dissertation lies in the development of a model for
optimizing wastewater treatment systems that integrates technical, environmental,
economic, and social aspects. The research findings can contribute to better regulation and
planning in the water management sector, promoting the adoption of decentralized
approaches as sustainable solutions for rural areas.

Key words: decentralized wastewater treatment, multi-criteria analysis, PROMOTHEE
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Iloinasme 1: YBO/]

Y KoHTeKCTy TeKyhe ri06aHe ypbaHu3aljyje, pypajHO CTAaHOBHUIITBO OCTaje BeoMa
3Ha4ajHoO, ca OKO 3,4 Muaujaphe nojeguHana y 2022. roquHy, ITO YUHU OTHpUIHKe 43%
cajjalibe riaob6asHe nonyJsanujel?. Yuyrap EBponcke yHuje (EY), ckopo 30% ykynHor
CTAaHOBHULITBA y OMBLIMM 3eMJ/baMa lleHTpanHe u Hctoune EBpomne, koju usHocu 42
MUJIMOHA JbYAH, )KUBH Y Hace/bUMa ca Matbe off 2.000 cTaHOBHMKA3.

Ha ocHoBy cTtaTuctuke CBeTcke 6aHKe, 47% cBeTcKe NolyJaluje UMaJo je IPUCTYII
CaHUTApPHUM ycCayramMa Kojuma ce ynpaBJba 6e36eaHo* 5. [lopes Tora, 'pabuncku u bopja-
Bera® otkpusiu cy na 70% mnojenguHana 6e3 OCHOBHUX CaHUTApPHUX ycjyra LIMPOM CBeTa
KUBU y pypaiIHUM perdoHuMa. OBa orpoMHa Heje/JHAaKOCT OTKPHBA 3HaYajaH HeJJOCTATaAK y

JIOCTY

MHOCTH ojiroBapajyher TpeTMaHa OTHNAaJHUX BOJd Y PypajlHUM 006JacTHMa IIMPOM CBETA,
IITO yKa3yje Ha 3HA4YajHO OACTyNawe OJf MyTa KOjU je MOTpebaH 3a MOCTHU3ake IU/ba
OoZIp>KUBOT pa3Boja YH-a 3a 06e36ehrBame 6e36eAHOT TpeTMaHa OTIaJHUX Boa’.

MebyTum, K/by4yHO je ncTahu Jia ce JOCTYNMHOCT CaHUTApHUX ycayra y Peny6aunu
Cp6buju 3HayajHO pasJjivKyje OJi CBETCKOI INpoceka. Y pypasHuM ob6saactuma Cpb6uje,
ONIUTHHCKA UHPPACTPYKTYpPaA je CKOPO O/CYTHA, YIJIaBHOM 300T PO/y>KEHOT TPaH3UILMOHOT
neprvoja W crarHaydje. OBo mpejcTaB/ba 036U/bHY €KOJIOLIKY 3a6pHUHYTOCT, MOCEOGHO
uMajyhu y BUAy A3, npeMa pe3yataTuMa nonuca us 2022. rogute, oko 38% cTaHOBHUILITBA
KUBU Yy Heyp6aHuM nozpy4yjumas. lllTaBulle, oHM Cy yIJaBHOM MpeNnyuITeHU Ja ce
CaMOCTaJIHO HOCe ca M3a30BMMa NpeyninhaBama oTnagHUxX Boja. C 063MpoM Ha M3a30Be CBe
Behe penonysnanuje U OrpaHMYeHUX EKOHOMCKHUX pecypca, M3rpajilba U YyIpaB/bakbe
BEeJIMKMM KOMYHaJIHUM CUCTEMHMaA 3a CaKyIlJbakhe U TPeTMaH OTHaJHUX BOJA MOCTajy CBe

TUN DESA, The World Urbanization Prospects United Nations Population Division's World Urbanization Prospects:
2022 Revision, 2018. On line at: https://www.un.org/uk/desa/68-world-population-projected-live-urban-areas-
2050-says-un,

2 Macrotrends, World Rural Population 1960-2024, 2024.

On line at: https://www.macrotrends.net/countries/WLD /world/rural-population

3 Capodaglio A.G., Integrated Decentralized Wastewater Management for Resource Recovery in Rural and Peri-
Urban Areas, Resources, 6(2), 22, 2017.

4 UNICEF, United Nations Children’s Fund, Snapshot of global and regional urban water, sanitation and hygiene
mequalltzes UNICEF, New York 2020. On Ime at: www.unicef.org/media/91561/file/Snapshot-of-global-and-

5 WHO/UNICEF Progress on Household Drmkmg Water, Samtatlon and Hygiene 2000-2020: Five years into the
SDGs, Geneva: World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF), 2021, Licence:
CC BY-NC-SA 3.0 IGO, 2021. On line at:
www.unwater.org/sites/default/files/app/uploads/2021/07/imp-2021-wash-households-LAUNCH-VERSION.pdf,
6 Grabinsky J., Borja-Vega C., World Statistics Day: Five Key Statistics on Global Access to Water, Samtatzon and
Hygiene, 2020. On line at: https:
access-water-sanitation-and-hygiene

7 UN Water, Summary Progress Update 2021 — SDG 6 — Water and Sanitation for all, Version: July 2021, Geneva,
Switzerland,2021. On line at: hitps://www.unwater.org/publications/summary-progress-update-2021-sdg-6-water-
and-sanitation-all

8 [aspusosuh /], Cmamucmuuku zoduwrsak Penybauke Cp6uje, Penybauuku 3agod 3a cmamucmuky Peny6iauke
Cp6uje, beozpad, 2023.
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HEU3BO/J/bUBH y pypasHUM mnoAapyyjuma. OJp>KUBO pellere OBOr IpobJieMa JIeXU Yy
JlelleHTPaJIM30BaHUM CUCTeMHMa 3a NpeuyrinhaBambe OTHAJHUX BOJia.

Y npouecy pelaBama npobJieMa OTHAJHUX BOJila Y Hace/bUMa, pas3JjUKyjeMo JBa
OCHOBHa MoJiesla: LiEeHTpPaJ/HU U [eLleHTpaJM30BaHU NPUCTYIl pellaBama IpobJeMa.
Jlocajamima Mpakca je Ja ce 3a BeJMKe, ypbaHe LieHTpe O6Mpa U3rpajba LeHTPaJHUX
KOHBEHI[MOHAJIHUX CHUCTeMa oJiBohea M TpeTMaHa yNoTpeOG/beHUX BOJA, KOjU
noJpa3yMeBajy U3rpajjiby CJI0XKeHe KOJIEKTOPCKe MpeXe ca BeJMKUM OpojeM pas/IMuMTHUX
objekaTa Ha H0j, KOja cakyllJba OTNAaJHY BoAy ca Behe ypbaHe moBplUIMHE U OABOJIE je [0
jeHOT LJeHTPaJIHOT rPaZCKOT MpevyrcTaya, BeJIMKUX KanalMTeTa, 0/l HEKOJIMKO JeceThHa [0
HEKOJIMKO CTOTHHA XW/bajia eKkBUBaJHeT cTaHoBHHKA (EC). OBa mocTpojewa 3axTeBajy
BeJIMKa QUMHAHCHU]jCKa yJlarakbha Kako TOKOM U3Tpajilbe, TAKO U TOKOM Nepuo/ia bUX0BOT paza
3a noTpebe oxapxkaBamwa. [lpeacTaB/bajy BesiMKe NOTpollaye €Hepruje, WITO Ha Kpajy
pe3yJIThUpa BeJIMKOM LIEHOM YCJIyre KOojy Kpajibu KOPUCHUIM MOPajy Aa MJaTe Kako 6u ce
cadyyBaJia OJIp>KMBOCT CUCTeMa. YIIpaBO PUHAHCHUjCKU aCIIEKT je je/laH 0Jf KJbY4YHHUX pasJiora
Criope HM3pa/ikbe U HallpeTKa Ha oBoM nosby?. (BpaHc u Jle CmeT, 2016)

AreHnyja 3a 3alITUTY XKUBOTHe cpeauHe Cjegumenux /lpkaBa (EIIA) je 3BaHUYHO
npU3Haja JeleHTpalu30BaHe CUCTeMe 3a NpedulnhaBawme OTNAJHUX BOJA Kao OAPKHUBO
pelliewe 3a pypasiHe 3ajeaHunel?. OBaj NpuUCTyN je CTpaTelIKU AU3ajHUPAH Aa ePUKACHO
IIOCTUTHE LIMJ/bEeBE jaBHOT 3/ipaB/ba U KBaJIMTETA BoJie. 3HA4ajHO je Ja JeleHTpaJlu30BaHu
CUCTEMM MMajy HEKOJIMKO NMPEJHOCTHU Y OJJHOCY Ha LieHTpaM30BaHe CUCTEME, Ca I0CEOHUM
dokycoM Ha (PJIEKCUOWUIHOCT, OJPXKUBOCT U E€KOHOMUYHOCT, Kao ILUTO je UCTAKHYTO Y
OpOjHUM HAayYHUM U3BOpuMall 1213 1415

3a pasyiMKy O/ OBUX CHUCTEMa, KOHIENT MpUKYyM/bakba OTNAJHUX BOJA, HUXOB
TpeTMaH Ha MeCTy HacTaHka (MJM WTO OJMXKe MeCcTy HacTaHKa) Ha3uBaMo
JlelleHTpa/IM30BaH CUCTeM TpeTMaHa OTHaJHUX Boja. OBakaB CUCTEM MOTIYHO ONPaB/AAHO
Tpeba yCBOJUTH 3a TpeTMaH YNoTpeO/beHUX BOJQ, MamkHUX M30JI0BAaHUX Hacesba, KJIACTEP

9 Brans JP., De Smet Y., PROMETHEE Methods, In: Greco S., Ehrgott M., Figueira ]J. (Eds.), Multiple Criteria
Decision Analysis. International Series in Operations Research & Management Science, vol 233, Springer, New
York, 2016. https://doi.org/10.1007/978-1-4939-3094-4 6

10 Hudson]., Hogye S., Frederick R., Goo R., Kelly S., US EPA Program Strategy for Decentralized Wastewater Systems,
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Hace/ba, TYPUCTUYKHX KOMILJIEKCA WM WHAUBUAYaJHUX O00jeKkaTa, YKyImHOr Opoja
eKBHBaJIHET CTaHOBHUKA Koju He npesia3u 1000. Besimku 6poj focafalilbux UCTAXKUBaba Cy
JloKasaJjla U apryMeHTOBaJsa JelleHTpa/Iu30BaHe CHUCTeMe y pypaJHUM MOApydYjuMa Kao
jeJMHO JIOTUYHO OZPKHBO peLIeHe.

JlelleHTpa/IM30BaHU CUCTEMH TPeTMaHa OTNAAHUX BOJa IPE/CTaB/bajy BaXKaH aiaT y
no6oJpliaky ePUKACHOCTH yIpaB/bakba OTIAJHUM BOAMa, IOCEOHO Y PypPaHUM U MatbUM
yp6aHuM nojpyyjuma. OB CUCTEMU HyJle 3HAYajHe NMPEJHOCTU KOje MOry JONpUHETH
OZIp>)KMBOM pa3Bojy, ajJy Takohe MMajy U HeKe H3a30Be KOjU MOTY OTPAHHUYHUTH HUXOBY
IPUMEHY U LIMPOKY UMILJIEMEHTALIH]Y.

Hpe,ILHOCTI/I A€NEHTPaJIM30BaHUX CUCTEMA:

- MaJsiu HeraTMBaH yTHUIaj HAa )KUBOTHY CpeJIMHY y CJIy4ajy Mcnaja cucrema: 360r
peJlaTUBHO MaJIUX KOJIMYMHA OTNAaJHUX BoJa Koje o6pabyjy oBU cucTeMH, Moryhu
W3JIMBY WM OTKa3W y QYHKLUOHUCAWY HMMajy 3HAaTHO MambU yTHULAj HA KUBOTHY
cpeAvHy y nopehemwy ca eHTpaJHUM cucTeMuMa. OBakaB MPUCTYI CMamwbyje PU3UK
o, luMpema KOHTaMUHanyje y BehuMm pasMmepama u omoryhaBa 6pxe u epuKacHUje
pearoBame y C/ay4ajy npo6JieMa, LITO 3Ha4ajHO yTUYE HA CMakbere NMOTeHUjaJHOT
HeraTUBHOT YTHUILdja HA OKOJIHY IPUPOJHY CPeIMHY.

- Jlokanujcka 6/1M3MHA Hacesba: /leljeHTpaJM30BaHU CUCTEMHU Cy AM3ajHUPAHU TaKO
Jla 6yly IOCTaBJ/bEHU y HENIOCPeJHOj 6JIM3MHU MeCTa HaCTaHKa OTHaHUX BOJia, YMMe
ce 3Ha4ajHo cKkpahyje noTpeba 3a YTUM U CKYNIMM KOJIEKTOPCKUM MpexxaMa. OBo He
caMo Jla CMamyje TPOLIKOBe U3rpajibe, Beh 1 MUHUMU3Kpa OTpebdy 3a eHepreTCKU
3aXxTeBHUM O0jeKTHMMa Kao IITO Cy MNyMIIHe CTaHUIE, Koje Ccy yobuyajeHe Yy
LeHTPaJIHUM CUCTeMUMa.

- Masna ¢uHaHcHMjcKa yJarama: Hsrpajitba U oJpKaBame JelleHTPaJTUu30BaHUX
cuCTeMa 3axTeBa 3HAa4yajHO Maka MOoYeTHa Y onepaTUBHA QUHAHCUjCKA yJaramwa y
nopehewy ca LEHTpaJU30BaHUM cUcTeMUMa. OBU CHUCTEMHU Cy OOUYHO Mambe
eHepreTCKU 3aXTEeBHH, LITO JJOBOJM [0 CMak€HUX ONEpPaTUBHUX TPOLIKOBAa U Behe
eHepreTcke epukacHocTH. [lopen Tora, iakuie je OCUTypaTHU AYTOPOUYHY OAPKHUBOCT
OBUX CHUCTeMa 3060r MakmbUX TpOUIKOBA M TMoTpebe 3a MamkbUM CTElNeHOM
MHQPPACTPYKTYPHUX UHTEPBEHIH]a.

- IlonoBHa ymnoTpe6a mnpeuyunmheHe BoJe: JeJHa O0Ji 3HA4YajHUX MPEeJHOCTHU
JlelleHTpaJIM30BaHUX CUCTeMa je MOTryhHOCT MOHOBHe ynoTpebe npeuyuiiheHe BoJe,
KOja Cce MOXe KOPUCTUTHM 3a pasjiIMiuTe CBpXe, Kao ULITO je HaBOJAMbaBambe
NO/bONPUBPEeAHUX MNOBpIIMHA. OBO He caMoO Ja cMamyje mnoTpeby 3a BOJHUM
pecypcuMa, Beh U [JONPUHOCH OJAPKUBOCTU MOJbONPUBPEJHUX AKTUBHOCTU U
n060/bllIakby JIOKaJHE TPOU3BO/IIHE.

- AkTuBHO yyeunrhe JioKaJ/iHe 3ajegHUILe: JIOKaJITHO CTAHOBHULITBO MMa BaXKHY yJIOTY
y npahemy ¥ ojpkaBamwy paja cucteMa. OBaj NpUCTyN He caMo Ja noAcTu4e ocehaj
O/ITOBOPHOCTHU Y 3ajefHunid, Beh u yTHye Ha moGoJsbliake CBECTH O BaAXKHOCTH
3alUTHUTE >XUBOTHE CpeJMHE W palMOHa/IHOT Kopulihewa pecypca, IITO MOXe
JIOBECTH 10 AYTOPOUYHHUX OeHedUTa 3a caMy 3ajeJHULLY.



He,ELOCTaLU/I AeJeHTpPaJIM30BaAHUX CUCTEMA:

- HepmoBo/bHO pa3BHjeHa 3aKOHCKA U HODMAaTUBHA peryJiaTUBa: JesjaH of HajBehux
13a30Ba KOjU CTOje NpeJ AelleHTPaJu30BaHUM CUCTEMHUMA je HeJOCTaTaK pa3BUjeHe
JIETUCJIATUBE U CTaHJAp/a KOjU peryJurily lbUX0BY IpUMjeHy. JIeruciaTUBHU OKBUP
je 4ecTo HeaZleKBaTaH, LITO MOXe OTeXaTH HMIJIEMEHTAallujy OBUX CHCTeMa U
CTBOPUTHU NIPAaBHY HEM3BECHOCT 32 MHBECTUTOPE U KOPHUCHHUKE.

- HepocraTtak craHjgapausanuje TexHoJsioruja: OBH cUCTeMH Cce  4eCTo
npusaarobhasajy cnenpuUyHUM yCI0BUMA CBAKOT Hacesba, YK/by4yjyhu KJIMMaTCKe U
reorpadcke ycJoBe, Ka0O U pas/iMKe y KBaJWTeTy BoJe Koja ce kopucTtu. Crora,
IIOCTOjU BeJIMKU OPOj pa3/IMYUTUX TEXHOJIOTH]ja, IITO OTeXaBa CTaHAApAU3aLHjy U
yHUbUKaLMjy pellewma. To MoXe [JOBeCTH [0 MNpobseMa y HUHTerpanuju |
06e36ehuBamy YyHUOPMHUX YCI0BaA 32 paj, CUCTEMaA.

- Ilpeysumame 0AroBOPHOCTHM O/ CTPaHe JIOKaJIHe 3ajeHuULe: JloKa/IHa 3ajeHULA
je oAroBOpHA 3a ynpaB/bakbe U OJp:KaBakbe OBUX CUCTEMa, IITO 3aXTeBa oJpeheHe
KanalnuTeTe U pecypce KOju MOry 6UTH OTPaHUYEeHM y pypaJHUM nojpydjuMa. OBa
OZrOBOPHOCT MOXKe OMTH M3a30B 3a 3aje/IHUIIE KOje HeMaAjy JOBOJbHO UCKYCTBA UJIU
pecypca 3a epeKTUBHO yIIpaB/babe CUCTEMUMA.

- HepocraTak MHXeHmepCKOr HUCKycTBa: YecTo ce jaB/ba HeJoOCTaTaK CTPYYHOT
VHXXEHEepCKOI 3Hakba U MCKYCTBa 3a MMIUIEMEHTALMjy U OJApXKaBambe
JlelleHTPaJIM30BaHUX CUCTEMa y MawkbUM U pypaJHUM 3ajegHunama. OBo Moxe
JIOBECTH 10 TEXHUYKUX IP06JIeMa, a CAMHUM THUM U cJlabe PYHKLIMOHATHOCTH CUCTEMA.

- IIpo6s1em n360pa JioKanMje: Joul jeJaH 3Ha4YajaH U3a30B je U360p MOTOAHE JIOKalluje
3a N0CTaBJ/balbe OBUX CUCTeMA. JIOKAJIHO CTAHOBHUIUTBO YECTO He KeJIU Jla Ce OBU
00jeKTH HaJsia3e y HENoCcpeJHOj 6/JIM3UHU BbHUXOBUX 00jeKaTa, IITO MOXe JJOBECTH /10
OTIIOpa M KOMILJIMKaLMja y poLecy JIaHupawba U U3rpajjibe CucTeMa.

YHOpkoc oBUM HM3a30BUMa, JlelleHTPaJIM30BaHU CUCTEMU TpeTMaHa OTHAaJHHUX BoJa
npezacTaB/bajy obehaBajyhy onnujy 3a ynpaB/barbe OTHAJHUM BOJaMa, IOCEOHO Y MambUM
Hace/bMMa W pypasIHUM NOJPYYjUMa, aKO Ce MPaBUJIHO AU3aJHUPAjy, UMIJIEMEHTHUPAjy U
oApxaBajy. JlenleHTpaJNu30BaHU CUCTEMHU 3a TPETMaH Hy/le ¥ 3HA4ajHy NPeJHOCT NOHOBHE
ynotpebe 0O6HOB/beHE BOJie U O6UODHYOpPHBA y OOJIMXKEUM 3€JIeHUM U MOJbONPUBPESHUM
noBpuiMHaMalé. OBa KapaKTepUCTHKa Mo6oJbllaBa YKYINHY OJAPKHUBOCT THpolieca
npeuuinhaBamwa OTNaJHUX BOJA, UCTOBPEMEHO AoNpUHOcehu ouyBawy )KUBOTHE CpeJIUHE U
Kopuihewy pecypca y OKOJIHUM 3ajeiHULIAMA.

MebhyTtuM, nM360p u3MeDhy LeHTpasM30BaHUX U JleleHTPa/IM30BaHUX CHCTeMa 3a
npeuuinhaBame OTNAaJAHUX BOJA 3aBUCH OJf PAa3JMUUTUX PaKTOpPa, yK/bY4yjyhHu BeJUYUHY
3ajelHUIIE U EKOJIOUIKY, TEXHUYKY MU €KOHOMCKY M3BOJAJbMBOCT npojekTtal’. OBaj mpolec
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JIOHOIlIeha OJJIyKa yKa3dyje Ha BaXKHOCT pa3MaTpama pa3/IMYMTHUX aclekaTa Kako 0u ce
OCUTYypaJio HajIpuKJIaJHUje U HajepUKaCHU]je pelllere 32 TpeTMaH OTNa/[HUX BOJia 3a JlaTU
KOHTEKCT!8,

Pa3Boj JelneHTpasiM30BaHUX CUCTeMa 3a TpPeTMaH OTHAJHUX BOJAa Ipe/CcTaB/ba
CJI0)KeH U UHTEepPJAUCLUIJIMHAPDHU MOJYyXBaT, PBEHCTBEHO 360r 6pojHUX (aKTopa Koju
yTU4Yy Ha OJPXKHUBOCT cucTeMa. JloHOCHTe/bU OJJIyKa, KOjU Cy 3aJy>KEHU 3a ojpehrBame
HajIoroJHUjer MoJjeJa JlelleHTPaJIM30BaHOr CUCTeMa, MOpajy HNpohu Kpo3 pasauyuTa
NOTeHLHja/IHa pelliera, CIPOBECTH JleTa/bHYy aHaJIU3y U Ha KPajy LOHETH OJIJIyKY Ha OCHOBY
IpOILleHEe CBUX peJIeBaHTHUX KPUTepHjyMa KaKo OU MCIYHUJU NMOCTaB/beHe 3axTeBe. OBa
cBeoOyxBaTHa NpolLieHa 00yxBaTa eKO0JIOLIKe, EKOHOMCKE, COLjMja/IHe U TEXHUYKe aclleKTe, ca
NoCe6HHUM HArJlackoM Ha OJPXXUBOCT U J06pobuT 3ajeanuriel® (Ceax, 2023). lllTaBuile,
JleTa/bHa MpolieHa 3aXTeBa pa3MaTpambe KyJType 3aje/lHulle, CTelleHa APYLUITBEHOT Pa3Boja,
reorpadcke JioKalyje, BeJIMYMHE MOMNyJialuje, Ka0 U CBAaKOJHEBHUX aKTUBHOCTH.

1.1 [Ilpedmem ucmpaxcugarsa

[IpeaMeT OBOT HUCTpaXKHMBamwa je CaKyIll/bame, 0JBoheme U npeyniihaBamwe 0THaJHUX
BOJa, ca Moce6HMM (OKYCOM Ha JielleHTPaJM30BaHe CUCTeMe TpeTMaHa OTHNAJHHUX BOJa.
YnpaB/bame OTHAJHUM BoJaMa IpesCcTaB/ba jejHy OJ, K/byYHUX 0OaBe3a 4OBEYAHCTBA Yy
L U/by 0YyBama by CKOT 3/IpaBJ/ba U 3alUTUTE XXUBOTHe cpeauHe. McTopujcku nocMatpaHo,
OBU CUCTEMHU Cy IPOJIa3u/Id Kpo3 pa3JninTe pase pa3Boja, ca 3Ha4YajHUM IPeKUAMMa TOKOM
CpeJimer BeKa, a/lv Cy JjlaHac jeJjlaH O/l OCHOBHUX eJieMeHaTa 3a O/ip>KaBathe 3/jpaBe )KUBOTHe
CpeAyHe U OAPXKUBOT pa3Boja.

Y 1uJby yCIoCTB/bama OAPKUBOCTH JleLleHTPATM30BaHUX MOJIeJ1a, [IpeJi MHXKemepe ce
BUIIIe HEr0 MKa/la I1pe, IOCTaBa/ba 3aXTeB IPOHAJIAXKeHa pelllekha KOojy 3a CBOj paJi KOpUCTe
MaJIo WJM HHUMaJI0 eHepruje, KOjU He 3axTeBajy BeJiMKa (pUHAcCHjcKa yJaramba TOKOM
U3rpajilbe, KA0 HU TOKOM NepHo/ia eKCIlJoaTaluje, Koja Cy jeJHOCTaBHA 3a O/ip>KaBambe U He
3axTeBajy BUCOKOKBaJUPUKOBAHO ocobspe. OAroBOp Ha OBaj M3a30B MOTY JaTHU YIpaBO
IPUPOJHU OGU/bHU MoZen — GUTOpeMeIMjaljMOHa IOCTPOjerha 3a TPeTMaH ynoTpeb/beHUX
BO/JIA.

Kpo3 paj je maTa aHajv3a 3Hauyaja TpeTMaHa ymnoTpeG/beHUX BOJia ca acleKkTa
O4YyBama BOJAa U JbYACKOT 3/ipaBJ/ba, Ca MOCEOHOM aHa/IM30M CTama 3a rpaj, Kpasmeso.
AHanu3apaHa cy JOCTYIIHa pellera 3a JlelleHTPa/IM30BaHe TpeTMaHe OTNaJHHUX Boja. Y
IM/bY OJlabupa TEXHOJIOTHje 3a TpeTMaH OTMaJHUX BOJA, MOpajy ce y3eTH y 063Up
pPa3/IMYMTHU acCNeKTU U KPUTEPHUjYMU KOjU MMajy 3Ha4yajaH yTHUIA] HA OAPXKUBOCT CUCTEMA.
BumekpuTepujyMcKe aHajivM3e Cy CBe Bulle npuxBaheHe M KopuliheHe MeToze 3a
MHTErpucalbe KBAJIMTATUBHUX U KBAHUTATUBHUX KPUTEPHjYMa KOMILJIEKCHUX MP06JieMa, a
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CBe y IIW/by JiaKuler oAabupa onTUMaJHOT Mojesia. KoMOMHOBaHa Ccy 3Hawa M3 BOJHOT
MHXXeHhepCcTBa Ca HayKaMa OJJydYuMBawa, a y LW/bY ONTUMH3allMje MoJeJsia TpeTMaHa
ONTaJHUX BOJA 3a pypaJiHe CcpeJiMHe, OJHOCHO 3a Heces/ba BesndyurHe o 1000 EC.

[I[pMMeH/bUBOCT NpEJJIOKEHOT MOJeJa, OAHOCHO METPHUKA HCIYHEHOCTH paja je
IIpOBepeHa Ha CTYAUjU cay4daja.

UcTtpaxkuBame je cnpoBe/ieHO Ha TepuTopuju rpaga Kpaswesa; y CnenujasHom
pesepBaTy npupo/je ,3acaBulia“; Ha GUOJIOLUIKOM MOCTPOjeY 3a TPETMaH OTHNAAHUX BOAA Y
Kupnu6epry y Ayctpuju kao u Ha pakyartety ,Pytypa“ y beorpaay, y nepuoay ox 2018. mo
2023. roaune.

[IpocTopHO rJieiaHo, UCTPaXKUBake o6yxBaTa rpaj; KpasbeBo u CrienyjajiHy pesepBaT
npupoze ,3acaBUIA“ Ha KOjeM Ce HCTpaxKyje MpUMeHA BHUUIEKPUTEPYjMCKE METO/Je
O/IJIyYHBaha Ca LIUJbeM ONTHMHU3AlMje Mo/Jesla TPeTMaHa OTHaAHUX Boa.

JUCIUIIIMHAPHO oapeheme npeaMeTa UCTpaKMBakba npumnaja
MYJTUAUCUUIJIMHAPHOM HAayYHOM I10/bY BOAONPUBpEZA U 3alITUTA XKUBOTHE CpeIMHe. YKa
06JIaCT je MeHalIMeHT, Hay4yHe JUCLMILJIMHE: OJPXXUBU Pas3BOj U BUIIEKPUTEPUjYMCKO
O/IIyYHBakbe.

1.2 Jusmesu ucmpaxcugarsa

OCHOBHU LW/b OBOT HCTPAXKMBakba je HAEHTHOUKAIMja M aHa/IM3a ONTHUMATHUX
pelllerha 3a JlelleHTpPaJM30BaHe CUCTEMe TpeTMaHa OTHAJHUX BOJA, Ca aKLEHTOM Ha
ob6e3behuBame OAPKUBOCTU U ePUKACHOCTH Yy KOHTEKCTYy MambHUX Hace/ba U PypasIHUX
nogpydyja. C o063upoM Ha cBe Behy mnorpeGy 3a pa3BojeM ePHKACHUX U E€KOHOMCKH
ONpaBJAaHUX pelllelha Koja MOTY JONPUHETH N06GO0/bLIAKY KBAIUTETA KUBOTHE CpeJUHE U
3/IpaB/ba Y OBUM ClleMPUYHUM JIOKAJIHUM 3aje/JHUI[aMa, UCTpaXKuBame he ce 6a3MpaTy Ha
JleTa/bHOj BUIIEKPUTEPHjYMCKOj aHAJIN3H, KOja UMa 3a [[UJb He CaMO []a TPEeJJIOKU TEXHUYKE,
Beh U eKoJI0IIKe M eKOHOMCKE acleKTe, Y CKJIaJly ca MIPUHIMIINMA OJ[PXKUBOT pa3Boja.

OcHOBHe KOMIIOHEHTE UCTPaKUBamwa 00yxBaTajy ciesehe acnexre:

- IloHyja oapKMBHUX pelllera 3a ylpaB/bakbe 0TNIaJHUM BojiaMa: Kpo3 oBaj npouec he
ce UCTPAXXUTH NocTojehe TexHoJIOLIKe OoNikje Koje oMmoryhaBajy epukacHy obpany
oTnaAHUX Boja. [loTpebHO je pa3MaTpaTH U KapaKTepPUCTUKE KOHKPETHUX pypaHUX
HO/PYYja, KAo IITO Cy OCTYIMHOCT pecypca U cnenududHe noTpede 3a MUHUMATHUM
yTUIIajeM Ha OKOJIHY CPe/IUHY.

- HcTtpaxkuBamwe nprvMeHe NPUPOJHUX OW/BHUX cUCTeMa - puUTOpeMeaUjallMOHUX
OCTpOjea: ¥ OBOM JeJly WCTpaxKuBama pa3dMarpahe ce MOryhHOCTH HpUMeHe
IPUPOHUX MeTO/ia 32 TPeTMaH OTIaJHUX BO/Ia, Kao IITO cy puTopeMesujanuja, Koja
KOPUCTH OUJbKe 3a QUATpALUjy U YKIawkake KOHTaMUHaHaTa. PuTopemeaujanyja
npeJcTaB/ba jelaH OJi BeoMa epHKACHUX WU EKOJIOUIKM NPUXBAaT/bUBUX HauMHa
TpeTMaHa OTMNaJHUX BOJA KOjU MOXKe OUTH E€KOHOMCKHM ONpaBJaH, MOCe6HO Yy
pypasIHUM MOAPYYjHUMa, T/e Cy peCypcH OrpaHHUY€eHHU.



- IlpubamxkaBarme pesyjaTaTa paja [JAOHOCHOIMMA OJAJyKa U 3aWHTepPeCcOBaHUM
ctpaHaMma: OBO HCTpaXXHBakbe TEXHU [Jla NPYKH jacHe, HAYYHO IMOTKpeI/beHe U
IpaKTU4YHe CMepHHle Koje he OUTH JIaKO pa3yM/bHMBe 3a CBE aKTepe Y MPOLEeCY

ylpaB/bakba OTHAJHUM BOJIaMa, YK/bY4yjyhu JIoKaIHe BIACTH, CTpy4ulbake U rpabhaHe,
OJIHOCHO Kpajibe KOpUcHUKe. UcTpaxkiBamwe he MoAcTULATH JJOHOCHOLE OJIyKa Ja
aKTHBHO YYeCTBYjy y Ipolecy U360opa ONTHMaJHUX pellerha U 0XpabpUTHU UX Ja
NprYMelYyjy HHOBallMje y OBOM Ba)XHOM cekTopy. Takohe, 6uhe o06e36ehenu
MeXaHU3MHU 32 MOHUTOPUHT U MPOLEHY YCIEIHOCTH NPUMEEHUX pellerha, KaKo 6U

ce O/IpKaJsia [yrOpoYHa O P>KUBOCT CUCTEMA.

Kpo3 oBe kopake, UCTpaxkiBambe MMa 3a I[W/b Ja JAONPUHECE PA3BOjy U MpUMeHaMa
MHOBAaTUBHUX, OJIP’KUBUX pellleha Koja he ocurypatu AyropoyHy epUKacCHOCT U €KOJIOLIKY

OAPXHUBOCT ACLHEHTPAJIN30BAHHUX CUCTEMA TPETMAHA OTIIAAHUX BOJld Y MAdbHWM HACE/bHMA U

pypaJIHUM MOJAPYYjUMa, LITO je o Mpecy/He BaXKHOCTH 3a OYyBakbe NPUPOJHUX pecypca U

no6oJblllakbe KBaJIUTeTa >KUBOTa Y OBUM obJsiacTuMa.

1.3 Xunomese ucmpaxugdrea

Xunorese paja nmpoun3saijie Cy u3 A0 Cagad CTEY€HOrI 3Halbad, dHaJIM3€ JINTEPATYpE, Kao
U Ha OCHOBY YTpreHI/IX HOTpe6a 3a ,U,ECIDI/IHI/ICEIHDE MoJeJla TpeTMadHa OTIAHHX BOJad

3aleeHTpaJIM30BaHe CUCTeMe, Ca HU/bEM JOCTHU3dHbad OAPXKHUBOCTH. [locTaB/beHe cy cne/:[ehe

XHUI1oTe3e:

Xunore3a X1:

Xumnoresa X2:

Xunoresa X3:

31paB/be 4OBEKa, Kao W KBaJUTET BOJAa Cy y [JUPEKTHOj Be3d ca
HEKOHTPOJIMCAHUM U He6e36eJHUM TPeTMaHOM OTIaJHUX BOJA.

3avHTepecoBaHe CTpaHe Cy CIpeMHe Jia IpMMeHe NHOBAaTHUBHA pellewa y
TpeTMaHy OTNaJHUX BO/ia Kao U Jia y3My ydeliha y MexaHU3My JJOHOLIEHa
OJIIyKa.

[IlpuposHM OWbHU CUCTEMH - QUTOpeMe/iUjalluoHa IMOCTpojema 3a
npeuninhaBamwe OTNAJHUX BOJA MPUXBAT/HUB Cy U €KOHOMCKHU ONpaBJaH
HAYMH TpeTMaHa OTMNaJHUX BOJA Y MalbUM Hace/bHMMa, jep HEMAjy BeJIMKe
yTPOLIKE eHePTrUje U KOPUCTe Mpoliece KOjU ce U MHaYe Jlorahajy y npupoau,
YyuMe IMOJIp>KaBajy OAPKHMBU pPa3BHOj. EKOJIOMIKKM Cy NpUXBAaT/bUBU jep
O6u/bKe NpeyuinhaBajy oTnajHe BOJie U YKJaNajy MPUPOAHO OKpYyKeke U
YeCTO MOCTAjy CTAaHUIITA >KUBOTHHAMa.

HayuHu jonpuHOC OBe IOKTOPCKE AucepTalidje ce 0JHOCH Ha yHanpehemwe y npoliecy

JIOHOIlIEHA OJIJIYKE U pellierha ca LIu/beM ONITUMU3allyje Mo/Jiesia TpeTMaHa OTHaJHUX BoJia U

yCnioCTaB/bakbad O AP KUBOCTHU OBUX CUCTEMA. Ha OCHOBYy Trope u3pedeHor, Moxe Cce O4HeKHUBaTHU:



Jia ce noBehaweM MHGOPMUCAHOCTH U 06pa30Bamka CBUX 3aMHTEPECOBAHUX CTPaHa,
MOTY OXpabpUTH JOHOCHOLM OJiJIyKa Jia CXBaTe CBOj 3HAa4aj U aKTUBHO Y4YeCTBYjy Y
peluaBamy pobJieMa TpeTMaHa OTIAAHUX BOAA;

Jla je MoJies1 BULIEKPUTePYjMCKe aHa/IM3e MOro/laH 3a UMILJIEMeHTHUpame y NpoLecy
ONTHMMM3alMje MoJe/a TpeTMaHa OTHAJHUX BOJA 3a pypaJslHa Hacesba, y3 00aBe3Hy
NapTULUIALM]Y 3aUHTEPECOBAHMX CTpaHa NPUJIMKOM paHrMpamwa peJleBaHTHUX
KpUTEPHUjyMa, a CBe Y LU/bYy JOCTU3aha OJPXKMUBOCTU MOJesa TpeTMaHa OTHaJHUX
BOJI3;

Jla IPUPOJHU OU/bHU MOJZesiv Ha 6a3u puTopeMeivjaLitje MOry Aia 6yly ONTHUMaJHU
MoJzies1 3a npeuyuinhaBawke OTNAAHUX BOJA pypa/lHUX Hacesba, y3 YCJOB JAa Kpo3
BUILEKPUTEPUjYMCKY aHaJIM3y HajOoO/be OATrOBOpe HAa NOCTaB/beHEe KpUTepHujyMme y
€KOHOMCKOM, €KOJIOILKOM M COLHja/IHO-UHCTUTYLIMaTHOM NOT/IEeNY;

Za he ce ncrahu 3Ha4yaj yBohemwa AelLieHTpa/JU30BaHOTr NMPUCTYIIA ¥ peryJaTOPHUM
npouecuMa M MJIaHCKUM JI0KyMeHTHUMa.

1.4 Memode ucmpasxcugara

UcTpaxkuBamwe je cnpoBeleHO KopullheweM MyJTHAUCLHUIIMHAPDHUX MeToJa U3

ob6JiacTu BOOOIIPpUBPEAE U 3alITUTE )KUBOTHE CpeJrHE, Ca Cl)OKYCOM Ha:

L.

il

iil.

iv.

a”Hasu3y nocrojehnx paZjoBa U 3Hawa y 00JlacTU 3Hayaja U MocTojehux MmeTtona
TpeTMaHa OTNAaJHUX BOJA;

aHa/Ju3y aHKeTe O CIPEMHOCTHM MelllTaHa 3a NPUMEHY WHOBAaTUBHUX pellema y
06J1acTH TpeTMaHa OTNAJAHUX BO/Ia;

MOryhHOCT nprMeHe BUIIEKPUTEPUjYMCKE aHaJM3e 33 0abUp ONTUMaJHOr MoJesa
TpeTMaHa OTIaJHUX BOJia 3a pypaJiHa nojpy4ja Cpouje;

aHaJIM3Yy CTyAHUje caydaja Ha ClelMja/IHOM pe3pBaTy npupoze 3acaByia.

AHanusa nocrojehux paZjoBa v 3Hawa Npe/CTaB/ba BaXkaH Jle0 CBAKOT UCTPAXKUBaHA,
jep oMoryhaBa pa3yMeBame TPEHYTHOT CTama Ha o/ipe)eHOM Hay4HOM NM0Jby U IIpYy»Ka
KOHTEKCT 32 HOBa MCTpPaKhBama. Y OBOM CJy4ajy, aHa/ju3a nocrojehux pajoBa u
3Hawa y 00J1aCTHU JelleHTPa/IM30BaHUX CUCTeMa 3a Npepajy OTHaJHUX BoJa buia je
ycMepeHa Ha aHa/IM3y 3Havyaja TpeTMaHa OTNa/[HUX BO/la U YTHIIaja Ha 3/jpaBJbe Jby AU
Kao W mperJieJ, nocrojehux TexHoJIOrHja, IPUCTyNa U pelliekha Koja Ce KOPUCTE,
noce6HoO, y pypaJHUM nozpydjuma. Kopuctuhe ce necKpunTuBHE U KOMIapaTHUBHE
MeTo/le Kako OM ce aHa/M3Upao TpPeHYTHO cTawe y Cpb6uju. [JletassHo he ce
aHaJIM3UpaTU YTHUIAj] OTHNAJAHUX BOJla Ha KBaJMUTET BOJEHHUX pecypca U 3/paBJbe
rpabaHa, kopunrthemweM CTaTUCTUYKUX [10/laTaKa U JOCTYIHUX CTYAUja. A 3a €0 Koju
ce OZJHOCH Ha aHa/IM3y YTHIaja HAa BOJHe pecypce, kopucTuhe ce GIS asiaTu 3a npukas
TPEHYTHOT CTaka.

[Ipy aHanMM3U AOCTYNHHUX TEXHOJIOTHja 3a TpeTMaH OTHAaJHUX BoJa mpoy4duhe ce
TEeXHOJIOLIKA NPUHLMIMN pajJla HEKOJIMKO Hajuenthe kopullheHUX TeXHOJIOTHja 3a
TpeTMaH OTMNaJAHUX BoJa Yy pypajHuM cpeauHama (SBR, MBR, MBBR,
duTopemMe ujanja), a Kpo3 aHaausy nocrojehe sutepartype. [lotom he ce kpos
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il

iil.

yrnopeJHy aHaJu3a U3BPIUUTH eBaJlyalivja CBUX JAOCTYIIHUX TEXHOJIOTHja HA OCHOBY
ePUKaCHOCTH, TPOUIKOBA, KOMIATUOUJIHOCTU Ca €KOCUCTEMOM M JpPyrux
peJieBaHTHUX KpUTepHjyMa.

[Ipumepe fo6pe mpakce TpeTMaHa OTHNAAHUX BOJAA y PA3JMYMTUM reorpadCckum
noApyyjuMa, kako y CpObuju Tako M y MHOCTPAHCTBY, Jla 6U ce UAeHTHPUKOBaJe
Haj60/be MpUMeHJ/bUBE NIPAKCe KOje MOTy MOCJAY>KUTH Kao y30p 3a pa3Boj U IPUMEHY
CIMYHUX peliewa y Cp6uju. Y Cpbuju je ananusupad CnenyjaaHy pesepBaT NIpUpoje
»3acaBula“, ay Ayctpuju noctpojewe y Kupubepry.

3a [1e0 KOju ce OJHOCHU Ha 3aKOHCKY peryJlaTUBY Y 00J1aCTH TpeTMaHa OTNHaJHUX BO/Ja,
MeToz, he ce 6a3upaTy Ha NpPaBHOM UCTPAXUBawy M aHAIM3U Bakehux mpomnwuca y
EBponckoj yuuju u Cpouju.

Y numy yTBphuBama cHpeMHOCTHM MellTaHa rpaja KpaseeBa, 3a mnpuMeHy
MHOBATHBHUX pelllewa Yy 00/1aCTH TpeTMaHa OTNaJHUX BOJa, cipoBellhe ce aHKeTa,
KojoM he 6utH obyxBaheHo 204 vcnuTaHUKa ca TepUuTopuje 64 MeCHUX 3ajeJHUIA
rpaga KpaspeBa. 3a peanusanujy ankete he 6UTH npuinpeM/beH YIUTHHUK, Koju he ce
HNOIYHUTH KpO3 JIOKAJIHU TEPEHCKU paj U JUPEKTHe MHTepBjye. YNUTHUK he ce
cacTojaTH OJ JiBa JieJla IUTamka 3aTBOPEHOr THUIIA, OMILUTEr JeJla KOjU ce OAHOCH Ha
couuo-gemorpadpcke wuHPopMalMje HUCOHTAHUKA, OJHOCHO MeCTO CTAaHOBaHQ,
CTAapoOCT ¥ 060pa3oBame U JJPYTH [ie0 KOjU Ce 0JJHOCH Ha Ha CTaBOBE U MHPOPMUCAHOCT
WCIIATAHUKA O yNpaB/bakby OTNAJHUM BOJAMa, Te HbUXOBY CIIPEMHOCT Jia IpUXBaTe
MHOBallMje y OBOM CeKTOpy. AHa/su3a I©oJaTaka he ce CIOPOBECTH KpoO3
KBaHTUTAaTUBHA aHaJ/IU3a (3a NMTamwka Ha Koja ce 0Ar0BOPH Jajy IPEKO CKaJle OlLeHa)
Y KBaJIMTaTHMBHA aHa/u3a (3a 0OTBOpeHa NUTama). [I[puKyn/beHu nojany aHKeToOM Cy
aHaJIM3UpaHU KopullheweM MporpamMa 3a CTaTUCTUUYKY o6paay nogartaka SPSS (The
Statistical Package for the Social Scieces) u Microsoft Excel 3a ocHOBHy aHa/M3y U
BU3yesM3alyjy mnojaTaka. AHaiuza he oMoryhuTu npoueHy —cTeneHa
MHQPOPMUCAHOCTU M NPUXBAT/bUBOCTH MELITAHA, KA0 U IPeNopyKe 3a IPUMEHY HOBUX
TEXHOJIOTHja y 006JIaCcTH TpeTMaHa OTHaJHUX BOJd, HAa OCHOBY JeMorpadckux
KapaKTepHUCTHKA.

Y oBUpY OBOT pajia, ONTUMU3ALMja MOies1a TpeTMaHa OTNaJHUX BOJja, UHTerpuiyhu
KBaHTUTAaTUBHE U KBaJIUTaTUBHE KPUTepUjyMe, he ce U3BPIIMTH IPUMEHOM METO/e
kopucHoctu PROMETHEE (Preference Ranking Organization Methodod for
Enrichment Evaluation), koja npezacTaB/ba jeiHy 0/ NOC/JAe/[bUX, HAjJKOMIIJIETHU)Y U
HajcaBpeMeHHjy CcOPTBEPCKY UMIJIEMEHTALUjy METOJEe BUIIEKPUTEPHjyMCKe
nomohu y ogsiyuuBawy. OBa MeTozia oMmoryhana:

1. WHTerpauujy KBaHTUTAaTUBHUX M KBaJIUTAaTUBHUX NojaTaka: Kopuuhewem
oBor copTBEpa, MOT'y C€ aHAJIM3UPATHU PA3JIUYUTH KPUTEPUjYMH Kao IITO Cy
ePUKaCHOCT TpeTMaHa, TPOLIKOBH, eKOJIOIKH YTULAjHU, U TPUXBAT/bUBOCT OJ]
CTpaHe KOPUCHUKA
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2. Panrupame onnuja: Ha ocHOBy nocTaB/beHUX KpUTEPUjyMa, MeTO/; oMoryhaBa
Jlobvjame paHrupawma pas/JIMYMTHUX MoJesa TpeTMaHa, o0J, Hajoosbe [0
HajJIollje OomLyje.

3. Busyasnusanuja npo6sema: CodpTBep omoryhaBa BH3yesqM3aLUjy pe3yJTaTa
aHa/iM3a, IITO OJIaKLlaBa pa3yMeBame MOoTellKoha y mponecy oJJ/y4rBama,
noce6GHO KaJia ce BUIEe CTPyYhaKa UM 3aUHTEPECOBAHUX CTPaHa YK/bYYU Y
npouec.

4. TlocTtusame KOHCeH3yca: Y3 nmoMoh oBe MeTo/ie, Moryhe je mocTuhu KOHCEeH3yC
Mehy passMYUTUM [JOHOCHMLIIMMAa OJJyKa KOjU MOry HWMaTHU CYIpOTHa
MUILL/bEHA 0 OJpeheHUM acneKTUMa pellema.

OBa MeTopoJi0orHja 06yxBaTa KOMOUHAIM]jy TEOPUjCKUX U MPAKTUUYHUX TEXHUKA Koje
he momMohu na ce Ha OCHOBY aHKeTHHUX pe3yJTaTa U BUIIECTPyKe aHau3e
KpUTEpPUjyMa ONTUMHU3Yje Haj60/ba TEXHOJIOTHja 32 TPETMaH OTNaJHUX BOJA.

iv.  CnenujanHu pesepBaT npupojge ,3acaBunia“ y Cp6buju he O6uUTH aHanMM3UpaH y
KOHTEKCTY TNPHUMEH/bUBOCTH  BUILIEKPUTEPUjyMCKE  MeTOJle W  INpPUMeHe
dbuTopeMeUjalMOHUX TexHoJsorhja y CpOuWjU, ca aKIEeHTOM Ha eKOoJIOLIKe,
TEXHOJIOLIKE U €eKOHOMCKe acleKTe KOju MOTy JONPUHETH yHanpehewy cuctema 3a
TpeTMaH oTnaZHux Boza y Cp6uju. [Ipu npojekTo6Bamy cucteMa he ce npuMeHUTH
NPUHUUINN HHXEHEPCKOr TMpOjeKTOBaka W aHajJu3e TexXHU4YKe ePUKaCHOCTH
(xuapoJsiolika aHaNKW3a, XUAPAYJWYKHA TMPOpadyyHH). Y IU/bYy YCIOCTaB/bakba
OJIP’)KUBOCTH TpEJJIOKEHOT IMPOjeKTHOr pellemha pa3Buhe ce cTpaTeruja 3a
MOHUTOPHUHT U OJipXKaBakbe CUCTeMa ca AePUHUCAHUM NapaMeTprMMa Koju he 6UTH
npaheHu TOKOM Neproja paja (KBaJUTET Boje, ePUKACHOCT QUATpaLUje U ap.).

MeTozoJiorvja npeMeTHOT paja he GUTH CBeobyxBaTHA, Ca MHTErpaldjoM BHUIIE
MeTo/la UCTpaKuBakba — OJi TEOPHjCKe aHa/v3e, NMPEKO aHKeTa W BUIIEKPUTEPHjyMCKe
aHasM3e, ZI0 MPOjeKTOBakhba U MOHUTOpPUHIA NMpUMeHe pelllerha. OBa BpcTa nmpucrtyna he
06e36ea1TH AyOOKO padyMeBame U JjoKa3e 0 epHUKACHOCTH JelleHTPaTM30BaHUX CUCTeMA 32
TpeTMaH oTnaJHuX Boja y Cpouju. Ha Kpajy, kpo3 3ak/bydyHa pa3marpama he ce he ce
KOPUCTUTH METO/ CUHTE3€ KaKo OU ce 06jeJTUHUJIN CBU Pe3yJITaTU A06UjeHH Y TPETXOAHUM
HoTJIaB/bHUMa.
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lloinassmwe 2: 3Hauvaj wpewlMaHa oWUAGHUX 80gd ca dcUeKia
o4y8ara HUBOUIHE cCpeguHe U 80gHUX pecypcda

2.1 AHaau3a cmarwa mpemmaHa omnadHux goda y Cpbouju

OTtnazaHe BoZe y CpOouju Mory ce KJIacMPUKOBATH y BHUIE KaTeropuja, yKby4dyjyhu
KOMYHaJIHe OTNaJiHe BoJie (YyInoTpeb/beHe BOJIE), UHAYCTPHUjCKe OTNa/HE BoJe (IpOLeCHE U
TEXHOJIOIIKE BOJie), aTMOCePCKe BOJe, OTIaZHE BOJIE U3 NTOJbONIPUBPEIE U OTIIAZHE BOJE Ca
JenoHuja. CBaka o/ OBUX KaTeropuja JONPUHOCH ClleliuPUIHUM HU3a30BHMMaA Y yIpaB/baby
BOJIHUM peCcypCcHUMa, P 4eMy je eprKacaH TpeTMaH OTHAJHUX BOJA O/ CYIITHHCKOT 3Ha4Yaja
3a o/]prKaBatbe 3/ipaBe KUBOTHE CPeJINHE.

HenpeuumheHe oTmnaJiHe BoJie MMajy 3HayajaH HeraTUBAaH YTHUIAj] HA KBaJIUTET
’KUBOTHE CpeJWHe, HAPOYUTO HAa BOJHE pecypce, VK/bY4dyjyhu Kako MOBPIIMHCKE, TAKO U
noazeMHe BoJie. [lupeKTHO 3araherwme BOJHUX pecypca NpejcTaB/ba jelaH oJi HajBehux
€KOJIOUIKUX NMP06JIeMa, jep BOJHHU PeCypCH UMajy K/bYYHY YJIOTY ¥ OApPKaBakby >KUBOTHHUX
ycJoBa M OHOAMBep3UTETa. Y TOM KOHTEKCTy, O4YyBalbe W 3allITHTa BOJAHHUX pecypca
Ipe/iCTaB/bajy MPUOPUTET y IJI06AJHUM U HALMOHAJIHUM IMOJUTHUKaMa 3allTHUTE >KUBOTHE
CpenuHe.

TperMaH oTmafHMX BOJA INpeJCTaB/ba jeflaH OJ, K/bYYHHUX acleKaTa OJAPXKUBOT
ylnpaB/balba BOJAHUM peCypcUMa, KOjU MMa 3HayajaH YTHULA] HA »KUBOTHY CpPeJHUHY, jaBHO
3/lpaB/be U EKOHOMCKH Pa3Boj. Y TOM KOHTeKCTY, /lupekTuBa 0 BojaMa EBporncke yHuje20
IIOCTaB/ba OCHOBY 3a MHTETPUCAHO yIpaB/bakbe BOAHUM pecypcuMa ca LU/beM 3alUTUTe U
yHanpehewa KBajuTeTa BoJa MpoM EBpome. JeaH of raBHUX LW/beBa /JUpEeKTHUBE je
3allTUTA BOJHHUX CUCTEMA OJHCOHO J0CTHU3ale "N0OPOT €KOJIOUIKOT CTama" CBUX BOJHUX
TeJla. TpeTMaH OTHAAHUX BOJa CMamyje yHOC 3arahuBayda Kao 1ITO Cy HYTPHUjeHTH (a30T U
docdop), TokcMUHe XeMUKaJlje U MUKPOIJIACTHKA, KOjU MOTY JI0OBECTH 10 eyTpoduKanuje
U Jlerpajjauuje BOAHUX eKocucTeMa. HenmpeuuimmheHa oTnmazHa BoJa MoOXe capKaTH
naToreHe MMKpOOPTaHU3Me, Kao LITO Cy 6aKTepHje U BUPYCH, KOjU NpeJiCTaB/bajy PU3UK 32
3apaBJbe byAu. [IpeuninhaBame oTnaJHUX BOJa eJMMHUHMILE WM CMamyje OBe PU3HKe,
yuMe ce 06e36ebhyje CUTypHOCT IMTKe BOJie MU peKpeaTUBHUX BOJHUX NOoBpLIKHA?l. TpeTMaH
OTINaZHUX BOJA ClipeyaBa JerpaZalujy BOAJHUX pecypca, LTOo je o, CYLUTUHCKOr 3Ha4aja 3a
€KOHOMCKe aKTUBHOCTH Kao IITO Cy MOJbONPUBpPEJA, pubapcTBO U TypusaM. [[MpeKTuBa
HO/CTHYE yJaramba y MHQpacTPyKTypy 3a npevyuiihaBawe OTNaZHUX BOJA, LITO JOIPHUHOCH
OTBapamwy palHUX MecTa ¥ AYTOPOYHOj EKOHOMCKO]j OZJP>KHUBOCTH.

[IlpeunmhaBawe OTHAaAHUX BOJA y3 Kopullhewe CcaBpeMeHUX TEXHOJIOTHja
omoryhaBa moHOBHY yHOTpeO6y BoJie U IPOU3BO/bY EHEPTHje U3 OTNAHUX MaTepHjasia, IITO
JIONIPUHOCH y6JiakaBamky KJIMMATCKUX POMEeHa U IPOMOIIMjU KPY»KHE eKOHOMHU]e.

20 Water Framework Directive WFD2000/60, Official Journal of EU, L. 327/1, Brussel.
21 Water Directive of treatment waste water, 91/271/EEC, Brussel.
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JlupekTuBa 0 BoJaMa ycCIoCTaB/ba OOaBe3e 3a JpkaBe ujaHule EY ga pasBujy
IJIAHOBE yNpaB/bakba PEYHUM CJAMBOBHMA, KOjU YK/bYUYjy Mepe 3a Mo6oJbllakbe TPeTMaHa
OTMaAHUX BOJA. 3eMJbe Koje cy y mpouecy npuctynawa EY, kao wrto je Cpbuja, Mopajy
IPUJIAroAUTH CBOje HallMOHAJIHE MOJTMTHKE U UHPPACTPYKTYpPy OBUM CTaHAapAUMA.

Y nuby cMamema yTULaja OTIaJiHUX BOJla Ha )KMBOTHY CpeJUHYy, EBpoIicka yHuja je
1991. rogune foHesa [IUpeKTUBY O TpeTMaHy KoMyHa/JHuX oTnagHux Boja (EU Directive
91/271/EEC), KojoM ce npomnucyje o6aBe3a cBaKe 3eMJbe Jla IPUKYI/ba U TPETHUPA OTHAJHE
BoJle. OBa IMpEKTHBaA je yCMepeHa Ha 3alUTUTY NOBPLIMHCKUX BOJA O/ AUPEKTHOT 3arahemwa
Y 10CTaBJ/ba 06aBe3y Jla ce OTNaZHe BoJe NpeduithaBajy HajMawe [0 CeKyHJJApHOT HUBOA,
IITO MOJpa3yMeBa OUOJIOLIKY TPeTMaH.

Tperman oTnajHUX BoJa y CK/aaAy ca [lMpeKTUBOM O BOJaMa HHje caMO 3aKOHCKa
o6aBe3a, Beh u npeayc/oB 3a 0JpKMBO Kopullhewe BOJHUX pecypca U 3alUTUTY >KUBOTHE
cpeiuHe. YjiarakeM y OBaj CeKTop 00e36ebyje ce 3apaBuja OyayhHOCT 3a Jbyjae U
€eKOCUCTeMe, Kao U 60/be McKopHIlIhaBame NPUPOJHUX pecypca.

Cp6buja je, y ckyazy ca obaBe3aMa u3 [lorsiaB/ba 27 y npoiecy npuctynama EBpornckoj
YHUjU, YCBOjUJIa HU3 3aKOHCKHMX M MOJ3aKOHCKUX akKaTa ca LW/beM YycarJjallaBamba
HallMOHAJIHe peryJaTHBe Ca eBPOICKMUM cTaHAapAuMa. OBe Mepe mnpeJfcTaBJ/bajy KOpak Ka
yHanpehewy HUHPpacTpyKType 3a TpeTMaH OTHaJHUX BoAa U 060JbOj 3aLITUTH BOJHUX
pecypca Ha HallMOHAJIHOM HUBOY.

[Ipukyn/bame, oBoheHe U TpeTMaH OTHNAAHUX BOJA je, Kpo3 3aKOH 0 KOMYyHAaJIHUM
JleJJaTHOCTHUMA, IOBEPEHO JIOKAJIHUM caMoylpaBaMa, Koja Cy Ha JIOKaJJHOM HUBOY OCHOBaJa
JaBHa koMmyHasiHa mnpeay3eha, kojuMa je, Aa/be, OBaj Mocao TNoBepeH. KomyHasHa
MHPPACTPYKTYypa U OOGjeKTH Cy Yy BJACHMUIITBY JIOKAJHUX CaMOylpaBa, [IOK je I0cao
oApXaBaka U YyNpaB/batbha KOMYHaJHUM CUCTEMMMA IOBepeH JaBHUM KOMYHaJHUM
npeaysehuma. [IpeMa 3BaHMYHUM NojanyMMa AreHuuje 3a 3alUTUTy >XUBOTHE CpeJUHE
Penyb6suke Cp6uje, noctoju 178 perucTpoBaHUX JaBHUX KOMYHa/JIHUX mpeay3eha, koja ce
nopeJ Npou3Bo/ikhe MUTKe BoJie 6aBe U MPUKYI/batheM U TPEeTMAaHOM OTHaAHUX Boja. CBa
npeayseha uMajy o6aBe3y JlocTaB/bakba FOAULIBLUX U3BEIITaja 32 CBaKU UCIYCT 3arahyjyhux
MaTepHja. YCJI0B 32 IOCTHU3akbe a/IeKBaTHOT MOHUTOPHUIA CTakba KBaJIMTeTa MOBPLIMHCKUX
M NOJ3EMHUX BOJA jeCcTe J[0CTaB/bakbe IITO KBAJUTETHHUjUX pe3yJTaTa U H3BelITaja
AreHuuju. Y uu/by KBaJITETHE U3Pajie OBOT U3BELITAja, HEOMXOAHO je /1a jaBHA KOMYyHaJsIHa
npeay3seha MMajy aJleKkBaTHY OlpeMy 3a Mepeme, Kao U KBaJIMPUKOBAH JbY/ICKU pecypc 3a
cnoBohemwe NOTpeOHUX aKTUBHOCTU Pa/iU CauMibaBaka U3BeLITaja.

Ananusupajyhu poctynHe nopatke u3 Pemy6suykor 3aBosa 3a CTAaTUCTHUKY Y
nepuoay oox 2013. go 2017. roauvHe JoJsia3MMO [0 MoJaTKa Jla je Ha KOMYHAaJIHY
MHPPACTPYKTYypy HpUK/bY4eHO oko 59.16% craHoBHMIUTBA. BehuHa mnpeocTtanux
JloMahMHCTaBa KOPUCTU CENTHUYKE jaMe WK JUPEKTHO UCIYIITA OTHa/iHE BOJe Y IPUPOJIHE
pecypce. IlpolieHaT NPUK/bBYYEHOCTHU je Behu y ypOaHHUM cCpeAuMHaAMa, JIOK Cy pypaJsiHa
nojpydja yrjiaBHOM 6e3 pa3BUjeHe KaHaJU3allMOHE MpPEXKe.
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OBaj nojaTak nmocraje ajJlapMaHTHUjU KaJa ra ynopejeAyMMo ca MnojanydMa Jip>kaBa
KOje Cy Ipolljie Kpo3 CJUYaHe ApPYIITBEHO-eKOHOHCKe OKoHOCTH, Yemka 94%, [losbcka
80%, Byrapcka 67%?22. Y Tabenu 2.1 u caunu 2.1 je JaT NpouLeHTyaJHU NpuKa3 6poja

CTaHOBHMUITBA KOjHU je IPUKJ/bYYeH Ha KaHa/IM3aLlMOHU CUCTEM 110 obs1acTuMa y Penyoainnu
Cp6uju, mojanu cy npeyseTu ca cajta Peny6iMukor 3aB/ia 3a CTaTUCTUKY.

Ta6esa 2.1: [IponieHaT fjloMahHUHCTBA NPUK/bYUYEH HA KaHAJIU3ALMOHY MPexXy23

PEMYG/INKA | CPEMIA — | Beorpaacku | Peron | CPEMIA :J;’:’:a‘q”:: Pawka :1‘2’:::“2
CPBUIA CEBEP pervoH BojBoguHe =r p, obnacr .
Cp6uja Cp6uja
Mepuopg

2013. 57.4 65.4 88.2 45.6 48.8 52.3 50.7 44.4
2014. 58.6 66.2 88.4 46.9 50.2 54.5 57.8 45
2015. 59.2 66.6 88.5 47.6 51.2 55.5 59 45.9
2016. 60 67.3 88.5 48.8 52.2 56.7 62.1 46.5
2017. 60.6 67.6 88.5 49.4 53 57.5 65.1 47.4

220p Hebojwa Beskosuh “Cmyduja omnadHux eoda u mexHu4ku npoyec cmpamezuje odpicusoz passoja Cpbuje”,
MuHucmapcmeo Hayke u 3awmume xcusomHe cpeduHe Penybauke Cpbuje, AceHyuja 3a 3awmumy HUsomHe

cpeduHe, cenmembap 2005.

23 Peny6.auvku 3a800 3a cmamucmuky. Ha cajmy:
https://data.stat.gov.rs/Home/Result/25010307?languageCode=sr-Cyri&displayMode=table&guid=2954c4c2-

976d-4205-adda-aa261e35528e
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Ciuka 2.1: [IponieHaT CTAaHOBHUKA NPUK/bYYEHUX HA jaBHY KaHaAJIU3allWjy 10 06/1acTUMa

(2022. roguHa) 24

24 Hzgewmaj o cmarsy scusomue cpedure y Penybauyu Cp6uju 3a 2023. 200uHy, AeeHyuja 3a 3awmumy #uUgomHe
cpeduHe, MunHucmapcmeo 3awmume xcusomme cpeduHe, beozpad, 2024.
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TexHU4YKO cTame KOJIEKTOPCKUX cucTeMa y CpOujH HUje Y NOTNYHOCTH no3HaTo. OHO
IITO Ce MOXe ca CUrypHoulhy KOHCTATOBaTH je Ja je BehMHa KOJIEKTOPCKUX CUCTeMa
usrpabena npe Buie o 40 roguHa. 360r HeaZleKBaTHOI O/p>KaBama, Kao U HEeJLOBOJ/bHOT
GUHAHCH)CKOT yJlarama Yy peKOHCTPYKIMjy UCTHUX, 4ecTa CUTyallyja je Jjla UMaMo Ioja4yaH
CTelleH XWTHUX UHTEepBEeHIMja Kako OU ce Mpexa oApKaja Yy (YHKLUHUOHAJHOM CTamwy.
KaHa/vM3anMoHu cucTeMu MOTYy OMTH ONWITer U cenapaTHor tuna. Kox ommrer Tuma ce
ynoTrpeb/beHa BoAa M aTMocdepcka BoJa OJBOJie HWCTUM KOJIEKTOPUMA, [OK Ce KOJ
CenpaTHOr TUIA rpajie 3aCeOHU KOJIEKTOPH 3a yoTpebmheHe (KOMyHa/IHe U UHAYCTpHjCKe)
oTHaJiHe BOJle U 3acCeOHU KOJIEKTOPHU 3a aTMocdepcKe BoJe, Koje ce 6e3 TpeTUpawa MOTy
YOYCTUTH Yy penunjeHTte. YecT je ciayyaj, Aa 360r HefocTaTKa (GUHAHCHjCKUX CpPe/CTaBa,
M3rpasima aTMochepcke Mpexke He NpaTH pa3Boj QeKasHe KaHa/lM3alMOHe Mpexe, Te
BehuHa cucTteMa paZid Kao ONLUTH CUCTEM, IITO 3a NOCAe ULy UMa XaBapHUjCcKe CUTyalLuje y
BpeMe BeJIMKUX NIaJlaBUHA, jep KOJIEKOTPHU 3a ynoTpeb/beHe BOJie HUCY NPOjeKTOBaHU Ja
npuMe U aTMocdepcKe BoJie, Te A0J1a3H 0 UCNaJa CUCTeMA U HEKOHTPOJIMCAHOT U3/IMBamba
OTNaAHUX Boja. Takohe, 0BaKBY NPHUCUJIHYU ONIITH CUCTEMH MOTY 030MJbHO Jia yrpo3e paj
NIOCTpOjera 3a TpeTMaH OTHaJHUX BOJd, KOja HUCY IPOjeKTOBAaHA U U3rpaheHa Tako Ja Mory
Jla IpUMe TOJIMKY KOJIMYMHY pa3b6JiaxkeHe oTnaAHe Boze. [lopes 3HaTHO yBehaHe KoJIMUUHe
BOJle, Ipo0JieM je U cTelleH pa3bJiakemwa, KOjU HeraTUBHO YyTHUYe Ha OMOJIOLIKM TpeTMaH
OTHAAHUX BOJA.

TokoM cepamjieceTux U ocaMmzieceTUX rojuHa npouwior Beka Cpb6uja je, 3ajeaHo ca
JlaHac pa3BHUjeHUM 3eM/baMa, KpeHyJia y 030MJ/bHO pellaBame OBOr MpobJsieMa U y BUlle
rpajioBa cy usrpaheHa Taja MoJepHa MOCTpPOjerha — KOHBEHIMOHAIHOT TUMa. TUux roguHa
usrpaheHo je oko 50 rpajckux HocTpojewa y HacesbuMma BehuM on 2000 cTaHOBHHUKA.
JelaBamwa y nocjeji0j geneHuju 20. Beka cy JoBeJsia 10 IOTIYHOT IpeKH/a Ja/ber pa3soja
y 06J1aCTH 3alITUTE BOJA, IPEKUHYTHU Cy CBU IPOjEKTH, TAKO /ia Cy MHOT'a IOCTPOjera ocTala
JleTMMUYHO usrpabheHa. PemaBamwe npo6JieMa npeuuinhaBawa OTHAaJAHUX BOJA, Y HAlOj
3eMJbH, je TEMA Koja je Ayro 6u/a NOTHYHO 3anocTaB/beHa. HaxanocT, BehrHa usrpahenux
NOCTPOjea, yCae[ A0TPajaJloCTU U HeaJKBaTHOT OJipXKaBama, caZla He WCIyHhaBa yCca0Be
NOTPeOHOT KamnaluTa, Kao HU yCJI0Be 3axTeBaHe edukacHocTU. [Ipema mopauuma u3
AreHuyje 3a 3alITUTY )XKUBOTHe CpeArHe, AaHac y CpOHju yKynHO 47 rpazoBa U OMIITHUHA
MMajy NOCTpojere 3a NpeynithaBame 0TaJHUX BOJa, 0/ KOjUX je 26 y GyHKIMjH, a caMo 5
jeAUHMLIA JIOKAJIHE cCaMOyIpaBe UMa II0CTPOjeme ca TePLHUjapHUM TPETMaHOM.

Y Tabenu 2.2 je AaT NpOLIEHTyaJHU MPUKA3 KOJUYHMHA NpevyrilheHe oTnaJiHe Boje
npeMa TUIy TpeTMaHa. Ha caunu 2.2 je paT npoLeHTya/lHA IpPUKa3 CTAaHOBHUKA
o6yxBaheHOT TpeTMaHOM OTNAaJHUX Boja, y nepuoay 2013 - 2022. roauHa, a Ha cauny 2.3
NpolleHaT CTAaHOBHMIITBA 00yxBaheHOr TpeTMaHOM 3a MpeyuilhaBawe OTNAJHUX BOJAA Y
3aBUCHOCTH 0] BpcTe TpeTMaHa. CBU Mojanu cy npeyseTu ca cajta Penyb6inukor 3aBojia 3a
crtaTucTuky Peny6uinke Cpbuje.
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Ta6esa 2.2: [IpeunmiheHe oTmnaiHe BOJle IpeMa THITy TpeTMaHaz5

WHaukaTop MpeunwheHe oTnagHe BoAe U3 Hacesba Npema TUNY TpeTMaHa [Xusbaga Ky6HUX meTapal
Mepuop, 2023. roguHa
OtnagHe
Bojae,
TpeTmaH u Ol;r:a:te I'Ips:nual.uf':zue MNpumapHn | CekyHpapHu | Tepumjapuu | HenpeunwheHe
ucnywramwe « F:'mo Bo. .qe TpeTmaH TpeTmaH TpeTmaH oTnagHe sBoae
Teputopuja - HCT) vy A
PENYB/IMKA CPEUIA 308047 ) 63052 () 4972 P 36110 (*) 21969 P 244995 )
CPBUJA — CEBEP 179757 (®) 16639 (P - 7117 @ 9522 (P 163118
beorpapacku permoH 111038 () - - - - 111038 P
PernoH BojsoguHe 68719 P 16639 (P - 7117 ® 9522 (p) 52080 (P)
CPBUJA —JyT 128290 ) 46412 ) 4972 28993 (P 12447 ©) 81877
WWymapuja u 3anagna Cpbuja | g0q) ) 38272 W) 4972 21045 12255 40408
Jy}kHa u UctouHa Cpbuje
Y POl 49609 ) 8140 °) - 7948 ) 192 @ 41469 P
PernoH Kocoso n MeTtoxuja
(%)
20
1 !
’ 1507 [1594 "4
12 13.86{-{13.85| {1412} {14.42
1211
8 | 104 11.25
4
0 -
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Cnuka 2.2: [IponieHaT CTaHOBHUKA 00yxBaheHOr TpeTMaHOM OTINaAHUX Bojay Peny6nnu
Cp6uju y nepuoay 2013 - 2022. roauHa 26

25 Penybauyuku 3a80d 3a cmamucmuky. Ha cajmy:
https://data.stat.gov.rs/Home/Result/25010307?languageCode=sr-Cyrl&displayMode=table&guid=2954c4c2-

976d-4205-adda-aa261e35528e

26 Hzgewmaj o cmarsy scusomue cpedure y Penybauyu Cp6uju 3a 2023. 200uHy, Azenyuja 3a 3awumumy #uUgomHe

cpeduHe, MuHucmapcmeo 3awmume xcusomHe cpeduHe, beozpad, 2024.
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Cnuka 2.3: [IpoueHaT cTaHOBHUIITBA 0O0yxBaheHOT TpeTMaHOM 3a npevyuinhaBame
OTHAJHMUX BO/JIa Yy 3aBUCHOCTHU O BpcTe TpeTMaHa y Penyo6sinuu Cpbuju y nepuoay 2013-
2022.roaunHa 27

OpranusoBaHa U usrpaheHa KaHa/IM3alLUja IOCTOjU YyIJIaBHOM Yy ypOaHUM JieJI0BUMa
ONIUTHHAMa /0K BehrHa pypajHuX NoJApydYja HeMa u3rpaheHy KaHa/IM3alMOHY MpPeXy Kao
HU CHCTeMe 3a TpeTMaH OTHaJHUX Boja. CTaHOBHHUILTBO pypaJHUX MOApPYyYja KOPUCTH
CEeNTUYKE jaMe WJIM JAUPEKTHO MUCIHyIITakme Yy Hajosmku peuunujeHT. CenTuuke jame y
BEeJIMKOM OpOjy He 3a10B0JbaBajy CAaHUTApPHO-TEXHUUKe yCca0Be (rpaheHe cy 6e3 103BoJ1a 3a
rpajilby, Ha HENPONUCHUM yJla/beHOCTUMA OJi 06jeKTa U OyHapa 3a BOJyY, He UCIyHaBajy
yCcJ0Be BOJOHENPONYCHOCTH, rpabeHe cy ca IpeJuMBHMMa y OTBOpeHe KaHaje WU Y
noj3em/be), WITO 3a MNOCAeAULY Jaje Aa Cy HaM BOJOTOLM oONTepeheHM BUCOKUM
KOHLIeHTpalMjaMa OTeHIMja/JIHO ONIAaCHUM MaTepHjaMa. Y Liu/by 04yBawba BOJHUX pecypca
jacHo je na je moTpebHO moBehaTu cTemeH TpeTMaHa OTHAJHUX BOJA y HALIOj 3eMJbH.
[IpeunimhaBawke KOMyHaJIHUX OTINAaJHUX BOJla NPENO3HATO je Kao jeJjlaH 0J, MIpUopUTeTa y
OpOjHMM CTpaTelIKHM JOKyMEeHTHMa, [le0 je CKOpO CBaKe 3BaHUYHe IOJIMTHKE Koja
a”Hasu3upa o6JacT BoJa, [IOK je y mpolecy JebuHHcama NperoBapadyke Mo3ulivje 3a
norJiaBbe 27. uJleHTUPHUKOBAHO Kao PpUHAHCHjCKU 3aXTeBHaA 00J1acT Koja Hocu 64% of
ykynHor usdHoca Kanurtanuux tpomkosa (CAPEX) 3a BogHU nojaceKTop.

Ha ciuny 2.4 je gat nperJsies noctojehrx nocTpojerwa 3a TpeTMaH OTNAaJHUX BoJa y
Peny6suuu Cp6Uju npeMa BpCTHU TpeTMaHa OTHNaZHUX Boja TokoM 2022. rojuHe.

27 Hzgewmaj o cmatrsy scusomue cpedure y Penybauyu Cp6uju 3a 2023. 200uHy, AeeHyuja 3a 3awmumy #U8omHe
cpeduHe, MuHucmapcmeo 3awmume xcugomHe cpeduHe, beoepad 2024.
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— TRANNGA FTRAR X ONPYTA

[ ] aaseorran
[ ] reamomn
[ onumae

Cnuka 2.4: CucteMu 3a npeuuriinaBamwe OTIaJHUX BOJia 110 BPCTH TpeTMaHa y Peny6iuiu
Cp6ujuy 2022. rogunu28

28 Hzgewmaj o cmatrsy scusomue cpedure y Penybauyu Cp6uju 3a 2023. 200uHy, AeeHyuja 3a 3awumumy #uU8omHe
cpeduHe, MuHucmapcmeo 3awmume xcusomue cpeduHe, beoepad 2024.
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2.2 AHasau3a ymuyaja omnadHux eoda HA KeaJaumem 800a

Jenan on Haj3HayajHuX 3arahuBaya BOJHMUX TeJsa jecy YIpaBO HelpeuuliheHe
ynoTpeb/beHe BoJie. Peny6/IMYKHA XU POMETEPOJIOLIKM 3aBOJ, BPIIM peZjoBHA OCMaTpama
NOBPUIMHCKHUX U MIOI3€eMHUX BO/JIa, KOja Ce Y KOHTUHYHUTETY cripoBoze of, 1947. rogune. [IpBa
BOJIOMEpHA CTaHUIA O6uJa je Ha JAecHOj o6aau [lyHaBa, koj IleTpoBapasiuHa, usrpaheHa
1812.rogune. [Ipema noganuma u3 Peny6iM4KOT XUAPOMETEOPOJIOLIKOT 3aB0/la OCMaTpambe
NOBPILIMHCKUX BOJA ce BpIIM Ha 211 XUJpOJIOIIKOj CTaHULM 06jaBJbyjy ce Y XUAPOJIOIKUM
roAvkbanma.

AreHnja 3a 3alITUTY JKUBOTHE cpeauHe y PenyOGmuum CpOuju peloBHO HpPOBOIU
MOHHUTOPHUHI KBAJIMTETA MOBPIIMHCKKMX M MOJ3EMHMX BOJIA, y CKIIaLy Ca FOAULIUM IIaHOBUMa>’
303132 33 Ha ocHOBY OBMX ILIaHOBA, arcHIMja IIPHIPEMa TOJMIIE M3BEINTaje KOjH MpPYKajy
netajbHe HMH(OpManuje o pe3yiratuma ucnuTHBama. OBM U3BelITaju 00yXBaTajy aHaU3y
OMOJIOIIKMX KOMITOHEHTH BKHHUX 32 OIIEHY €KOJIOIIKOT CTama WK IOTEHIIMjajla BOJHUX Teja, Kao

1 (PUBHIKO-XEMH]CKUX, XeMH]CKUX U MUKPOOHOJIOIIKUX TTapaMeTapa KOju yTudy Ha KBaJIUTET BOJIE.

MounutopuHr o0yxBara mpouecyjy OHOJIOMIKUX, PU3NIKO-XEMHUJCKUX KOMIIOHEHTH Kao U
KOHTPOJIy TPUOPUTETHUX OINMACHUX CYICTaHIOM W 3arahyjyhux wmarepwja ¥ MHUKpPOOHOJIOIIKE
napaMmerpe. buosomike KOMIIOHEHTE, Kao WITO CY (UTOIIAHKTOH, (PUTOOEHTOC, Makpodure U
MaKpouHBepTeOpare, Cy KJbY4HE 3a OLEHY EKOJIOIIKOT CTama BOJHHX eKocucTema. PU3M4Ko-
XEMU]CKE U XeMH]jCKH ITapaMeTpy KBAIUTETA MOBPUIMHCKHUX BOJIA YKJbYUY]y CBE BAYKHE MHIUKATOPE
KOJU MOT'Yy YTHLATH Ha 3JpaBJbe€ BOAHUX TeJa U OKpYykewa. KOHTposia NPUOPUTETHUX OMACHUX
cyrncraHiu W 3aralyjyhux wmartepuja oOyxBaTa CBE  MarepHje M CyICTaMlle KOje MOry
NPEJCTaBJbaTH 3HAuajaH PHU3UK 3a 3[PaBJb€ JbYIU M JKMUBOTHY CpPeIUHY. MHKpOOUOIOLIKH
napaMeTpu TpEeTHpajy CBE OHE KOjU YyKa3zyjy Ha IMOTEHLHMjalHy KOHTaMMHAIUjy U DPU3HUK O
3apa3Hux Oosectu.OBe aKTUBHOCTH Cy yCMEpeHe Ha 00e30ehnBame cBeoOyXBAaTHOT M MPEIU3HOT
Ha/130pa HaJ BOJHHM pecypcuMa, ITO je KJbYYHO 3a OYyBame JKMBOTHE CPEIMHE U 3/IpaBJba
CTaHOBHHMIITBA.

Y Ttabenu 6poj 2.3 Aat je mpersies TUMIMYHUX BPEJHOCTH MapaMeTapa KOMYyHaJHUX
OTNaJHUX BO/Ja, KOje ce y HajBeheM Opojy cayyajeBa y Cpbuju HenpeuuiiheHe U3/UBajy y
peluIujeHT.

29 [IpasusHuk o ymephusarby 800HUX mead NOBPUWUHCKUX U nodzemHux 8oda (Ca. zaacHuk PC, 6poj 96/2010),
npenopyke OkeupHe dupekmuse o eodama EeponckeyHuje (O/B)

30 [IpaBUJIHUK 0 pedepeHTHHUM yCI0BHMMa 3a TUMIOBe MOBPIIMHCKUX Boja (Cu1. riacHuk PC, 6poj 67/2011)

31 [IpasusHuk 0 napamempuma ekoa0WKo2 U XeMUjckoz cmamycd no8puWUHCKUX 800d U NApAMEMPUMA XeMUJCKO2
u KeaHMumMamueHoz cmamyca nodzemHux 8oda (Ca. enacHuk PC, 6poj 74/2011),

32 Ypedba o ezpaHuuHum epedHocmuma 3azahyjyhux mamepuja y no8pwuHCKUM U NOO3eMHUM 800amd U
cedumeHmy u pokosuMma 3a ruxoso docmusaree (Ca. enacHuk PC, 6poj 50/2012),

33 Yped6a o epaHuuHUM 8pedHOCMUMA NPUOPUMEMHUX U NPUOPUMEIMHUX Xa3apOHUX Cyncmauyu Koje 3azahyjy
nospuuHcKe 8ode U pokosuMma 3a kwuxogo docmusarse (Ca. enacHuk PC, 6poj 24/2014)
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Ta6ena 2.3: TunuyHe BpeAHOCTH NapaMeTapa KBaJUTeTa KOMyHaJIHUX OTHA[HUX BoJa34

Ilapamemap kea.iumema eode Jedunuya Konyenmpayuja
oncez npoce4Ho
YKynHe cycnieH/loBaHe MaTepHuje mg/l 350-1200 720
PacTBopeHe MaTepuje mg/l 250 - 850 500
CycneHzi0BaHe MaTepuje mg/] 100 - 350 220
TasioxkHe MaTepuje mg/] 5-20 10
pH mg/l 6-9 8
BbuoxemujcKa noTpourwa kuceonnka BPKs mg/1 110 - 400 200
YkynHu opraHcku octaTtak TOC mg/1 80 - 290 160
XeMHujcka noTpouikba Kuconmka HPK mg/l 250 -1000 500
A3oT ykynHH (kao N) mg/1 20 -85 40
A3zoT opraHcku (kao N) mg/1 8-35 15
Cno6oaHM aMoHMjakK (kao N) mg/l 12 - 50 25
HuTtputu (kao N) mg/l 0 0
HuTtpatu (xao N) mg/1 0 0
®ocdop ykynHu(kao P) mg/] 4-15 8
®ocdop opraHcku (kao P) mg/l 1-5 3
®ocdop HeopraHckH (kao P) mg/1 3-10 5
Xnopuau mg/] 30-100 50
AnkanuteT(kao CaCO3) mg/l 50 - 200 100
MacTtu mg/1 50-150 100

[Ipouiena crama MOBPUIMHCKUX BOZa CIPOBOAM ce KopuinheweM HHAMKartopa Serbian

Water Quality Index (SWQI). OBaj mHaukaTtop mpencTaB/ba KOMIIO3UTHHU IOKa3aTesb KOjU
KOMOUHYyje JeceT mmapaMerapa (U3HYKO-XEMU]JCKOT U MHUKPOOHOJIONMIKOT KBAaJIUTETa BOJIE.

[Tapamerpu ykbyuenn y SWQI cy:

Caryparuja KHICEOHUKOM

broxemujcka notpeda 3a KuCEOHUKOM y nepuoay oa 5 nana (BPKs)

AMOHMjYM JOHU

pH Bpeanocr

YKyIIHM OKCHJIH a30Ta
Oprodocdaru
CycrieH1oBaHe 4ecTHIla
Temneparypa Boae
Enexrpuyna npoBOAJEUBOCT
Komudopmue Gakrepuje

OBu mapameTpu Mpykajy cBeoOyXBaTaH YBUJ Yy KBAIUTET BOJE U MOMAXy y OTKPUBAY
NOTEHIMjalTHUX IMpobJieMa M pU3MKa KOjU MOTY YTHIIATH Ha 3/paBJbe BOJHUX E€KOCHUCTEMa U

JbYACKOI' CTAHOBHHIIITBA.

34 George T., Franklin B., H. David Sensel, Wastewater Engineering; Treatment and Reuse, Metcalf & Eddy, inc 1993.
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HMsabepuTe mecey 1 roguHy sa npukas mHaukatopa Serbian Water Quality Indesx:

Meceu,: roguna:| 2022 v || Mpukasm |

SWQI
Odligan
Vrio dobar
Dobar
Lo
Vrio lo%
Nema podataka

CeQoCQ@0oe

Csvka 2.5: [Ipukas Serbian Water Quality Index35 (The Serbian Water Quality Index SWQI) "

lNopumme ananuse kBanaurera Boja y Cpouju, pahene npumenom unaexkca SWQI, nokasyjy
Jla TOKOM JIETHHX Mecelr (0] jyHa J0 aBrycTa) Joja3u A0 noBehama Opoja jokaiuja ca JOIuM
KkBasiuTeToM Bojze. Pesynrtatu u3 2022. roguHe ykasyjy Ha 3HayajaH YTUIAj OTHaJHUX BOJAA Ha
BOJIOTOKOBE Yy MEPHOAY KaJa Cy BOJOCTAjU M MPOTUIAJH 3HATHO CMAKEHU. Y CYIIHUM JICTHHM
MecelMa, HWKM HUBOM pEeKe HEe MOTy aJeKBaTHO Ja pas30naxe 3aralema, IITO TOBOAU 0
noropiama crama Boje. Ha ciuuu 2.5 je nar npuxas Serbian Water Quality Index 3a jyn 2022.
TOJMHY.

Oga curtyanuja noceOHO HarjamaBa BaKHOCT [TPaBUIJIHOT YIIPaBJbakha OTIAIHUM BoJaMa U
notpely 3a moOosplIamkeM WHPPACTPYKTYpE 3a HBHUXOBO NMpeuyulnhaBame, Ka0 U NPUMEHY Mepa
3amTHUTe JXKUBOTHE cpenuHe. Pesyntatn SWQI-a yka3yjy Ha TO Jja yTUIaj JbYICKUX aKTUBHOCTH,
MIOTYT UCIyIITamka HenpepalheHuX OTMaJHUX BOJA, UMa BEJMKH YTHULA] HA BOJAHE pecypce TOKOM

35 Munucmapmceo 3auimume cugomHe cpeduHe, AzeHyuja 3a zawmumy scugsomHe cpedune. Ha cajmy:
http://77.46.150.206/app/sqi/swqi.php?code=1
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JETHUX CYNTHUX MEPHO/Ia, YAME CE 3HAUaJHO YTPOXKaBa]y €KOJIOIIKE U COIMOEKOHOMCKE (PYHKITH]e
BOJIOTOKOBA.

2.3 AHasau3za ymuyaja omnadHux eoda Ha 30passee epahaHa

YnoTtpeb/beHe BoJe U3 AoMahuHCTBa onTepeheHe Cy JbyZICKMM OTNAZOM - pelec U
YPUH, 3aTUM OTIAJHUM MaTepHjaMa U3 XUIHjeHCKOI OJipKama - OJipKaBame XUTHjeHe,
IpUpreMa xpaHe, pame Beula. Ca acleKkTa /by ICKOT 3/ipaBJ/ba, HajBehy onacHOCT npeACTB/ba
IPUCYCTBO MHKPOOpPraHMU3aMma, OJ, KOjUX HEKU HMajy U NATOTe€HU KapakTep, Te MOry
M3a3BaTH LpeBHa 000/bema — TUPYC, KOJIepa, JU3aHTepHja U Apyru). Bupycu Xenaturtuca A
v E ce Mory luMpuTH npeko BoJie 3a nuhe Koja je KOHTaMHHMpaHa GpeKaJHUM caJip>KajeM U3
KaHaJiM3anuje.

Y Haloj 3eMJ/bU NOCTOje HalMOHA/IM MoJlaljd KBaJuTeTa BoJe 3a nuhe aau camo 3a
Beha ypbaHa Hacesba, JOK 3a pypajilHe cpeZyvHe, Koje, Y BehMHH, HEMajy opraHu3oBaHe
cUCTeMe BOJI0CHA6/ieBama, He IIOCTOjU CUCTEMATCKa eBU/IeHIIMja CTakba JIOKAJIHUX — CEOCKUX
BojoBoZa. KoHTposia kBanMTeTa BoZe 3a nuhe ce cipoBoJAM caMo 3a MaJil 6pPOj CE0CKUX
BO/ZIOBO/JIA M TO je IOBPEMEHOT KapakTepa. Pe3ysTaT 0BakBOI cTamwa je Jja ce He perucrpyje
BeJINKU Opoj 000/bema yciie] HeaJleKBaTHOT KBaiuTeTa BoJie 3a nuhe. Ha ciunu 2.6 gar je
NpHUKa3 CTPYKTYpe y3pOUYHUKA MUKPOOHOJIOIIKE HEUCIPABHOCTH BOJie 3a uhe.

68,16%

B aerobne mezofilne bakterije

@ ukupne koliformne bakterije

@ koliformne bakterije fekalnog
porekla

@ Pseudomonas aeruginosa

@ streptokoke fekalnog porekla

B E.coli
6,80% 7.52%

O sulfitoredukujuce klostridije

Cnuka 2.6: CTyKTypa y3pO4YHUKA MUKPOOHOJIOIIKE HEMCIIPAaBHOCTH BoJie 3a nuhe36

[Ipema fokyMeHTy HanuoHasiHa cTpaTerdja ofp>xkuBor pasBoja Cpouje (,Cayxb6eHu
riaacHuk PCY 6poj 57 ox 3. jyHa 2008.), oko 63% CTaHOBHUIITBA je MPUK/bYYEHO HA jaBHU
CUCTeM BOJOCHabJeBamwa, 14% cTaHOBHUIITBA je NPUK/bYYEHO HaA JIOKaJHE BOJIOBOJE, a
npeoctanux 23% ce cHabaeBa BOJAOM MpPeKO MOjeJMHAYHUX H3BOpa. Y pypasHUM
NoApyYjuMa, CUTyalHja je moce6Ho npobyemMaTuyHa. BehrHa oBux cpeiHa HeMa usrpaheny
KaHaJu3alnuMoHy Mpexy. OTnazHe BoJie ce O/BOJIE V CENTHUYKE jaMe, KOje Cy YecTO Jolle

36['pyna aymopa, 30pascmeeHu uHdukamopu yxcusomue cpeduHe y Penybauyu Cpoujuy 2015. 200unu, HHcmumym
3a jasHo 3dpasswe Cpbuje ,/lp MuaaH Josanosuh Bamym®, 2016.
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O/lp>KaBaHe, 2 HEKOHTPOJIMCAHO W3JIMBake MpeJCTaB/ba PU3UK 3a 3araherme noj3eMHUX U
NOBPUIMHCKUX BoJa. CHabeBamwe nujahoM BoOM y OBUM MO/IpyyjuMa Hajyelhe ce ociama
Ha JIOKaJIHEe CUCTEME KOjU HeMajy CAaHUTApHY 3allTUTY OKO U3BOpPa BOJiE, KA0 HU aJleKBaTHY
KOHTPOJIy KBa/JlMTeTa W oJpxaBawe cucteMma. /JlogaTHU 1npob6JieM npescTaB/bajy
MHJWBU/yaJHU OYHAPU, KOjU Ce YeCTO Hasla3e Y HeMOCPe/IHOj OJIM3UHU CENTUYKHUX jaMa, ILITO
noBehaBa pusuk of 3arahewa nujahe Boge. OBo yKa3yje Ha BUCOK CTeleH ONAaCHOCTU MO
3/lpaB/beé CTAaHOBHUIITBA y PYpPa/HUM MNOJApPYyYjuUMa U MOTYNHOCT IIMpEeHa XUAPUUYHUX
60Js1eCTH, Kao LITO Cy LjpeBHe NH(]EKILIUje NN TPOBamwa.

OBakBa cHTyaldja HarjamaBa NOTpeby 3a yJjaramkeM y HUHPPACTPYKTYypy
BOJlOCHab/ieBawa M KaHaJM3alMje y pypajJHUM CpefuHaMa, y3 60/by KOHTPOJy U HaZA30p
KBa/IMTETAa BoJie 3a nuhe, Kako O ce CMawbUJIU 3/JpaBCTBEHU PU3UIIM U 06e36e/j1/1a OCHOBHA
caHHWTapHa 6e30eHOCT.

[IpeMa 06jaB/beHOM U3BeIllTajy, UHCTUTYTA 3a jaBHO 3/paBJsbe ,,/Ilp MusaH JoBaHoBuh
BaTtyT" y 3ApaBCcTBEHO-CTaTUCTUYKOM rouiimaky Penybsuke Cpouje, TokoM 2016. rogunHe
U3BplIeHa je KOHTposa 2522 jaBHUX BoJoOBoJa U objekaTta. [IpoueHTynaHuM npukas
KOHTPOJIMCAHUX U3BOpaA BOJIOCHAOjeBaba TOKOM 2016. roiuHe je AaT HA cauLu 2.7.

KoHTpona jasHux BogoBoga u objeKkara y 2016. roguHmn

6%

M rpaacCKu jaBHM BOAOBOAHM CUCTEMM

B CeoCKu jaBHM BOAOBOAHMN CUCTEMU
56%

BOAHMU 06jeKTH

Cnuka 2.7: [IponjeHTya/lHU MPHUKA3 KOHTPOJIMCAHUX U3BOpa BOJOCHA61eBambas?

Bosiectn n3a3BaHe MaTOreHUM MHUKPOOOPraHU3MHMaA KOje CeHasia3e Y BOJU Ce MOTY
NpeHeTH TOKOM IHjerba BOJle, KOH3YMUpPakeM XpaHe H3JI0)KEHO] KOHTAMHUHUPAHO] BOJH,
KynaweM, npaweM. Hajuemhe ce paau o aujapeju, moBpahawy, mpo6GJieMH ca KOXOM,
pecnyupaTOpHUM OpraHMMa WM OYUMa.

Kazia roBoprMo 0 MUKPOGHOJIOIIKOj HEMCIPABHCOTH BoJe 3a nuhe, y3poKoBaHa
HeTpeTHUPAaHOM OTIAJHOM BOJIOM, Ha NPBOM MeCTy H3/iBajaMO MNPUCYCTBO ¢eKaJTHUX
KoMpopMHUX bakTepHuja. OHe cy yobu4yaje y HallleM OKPYXKEHWY U HaJslale ce Y JbYACKOM U

37 3dpascmeeHo-cmamucmuyku eoduwrbak Penybauke Cp6uje 2016. HHcmumym 3a jasHo 3dpassee cpbuje ,,/lp
Munan Joeanosuh bamym”
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KUBOTHHCKOM OTIaAy. lbrxoBo npucyTBo y BoAu 3a nuhe npezcraB/ba pU3UK N0 3[paBbe
JbYJIU U HAjIIOTOAHU]je Cy 32 BpeJJHOBAE XUTUjEHCKOT KBaJUTETa Bojie 3a nuhe.

Escherichia coli je 6akTepuja Koja Hace/baBa I[peBa YOBEKA U KHUBOTHHA. IbeHO
MPUCYCTBO Y BoJAM 3a Nuhe je 3HaK KOHTAMUHUPAHOCTH peKaJHUM BoAaMma. KoHaymariyja
BoJle onTepeheHe 0BOM 6aKTepHjoM MOKe JIOBECTH 0 UHPEKI[Uja TaCTPOUHTECTUHAIHOT U
YPOTeHUTATHOT TPAKTa, Celice, MEHUHTUTHCA, 3aNlasbekba Iyha u Jip.

HUHcTuTyT 3a jaBHO 34paB/be Cpbuje ,Ap Musian JoaHoBuh baTyT” mpaTu mojaBy
3apa3HUx 6oJiecTd M pe3yarare o6jaBbyje y [oguiumbuM usBeliTajuMa. Ha ocHOBY
u3BellTaja3a 5roguHa (2015 -2019) yoyaBa ce Jja je y HaBeIeHOM MPUOAY AOIIJIO /10 MojaBe
6 xUApUYHUX enuzeMuja (Hajueuthe Diarrhoea et gastroenteritis), y kojoj je oboneno 237
ocoba. Y3pouu MojaB XUJAPUYHUX eNUJieMHuja yrJaBHOM MOTHYY o Kopulnhewa Boje ca
JIOKaJIHUX KOHTAaMHUHHPAHUX BOAOBOJA. ¥ Tabenu 2.4 1aT je mpukas 6poja nmpujaB/beHUX
XUJIPUYHUX eNHuJIEMUja MO roJuHaMa ca 6pojeM obGosesnux. Koa cBUXx je HAauuH 3apase
ynoTpeba Bozie U3 JIOKaJIHOT BOJIOBO/A.

Tab6ena 2.4: [Ipersien XuJpuyHUX 060/b€Ha KPO3 roJUHE 38

['oguHa bpoj XuApUYHUX enueMuja
2015. 2 (109 o6oses1nx 0coba)
2016. 1 (51 o6osesia ocoba)
2017. 1 (17 o6o0s1es11x 0c06a)
2018. 1 (36 o60s1e11X 0Cc06a)
2019. 1 (24 obousesie ocobe)

2.4 Amuasau3za cmara 80oda - cmyaduja cayvaja epada Kpamesa

['papg KpameBo 3ay3uma 1.530 km? u no noBpLIKWHH je jeAHaA oJ, HajBehux jeAuHULIa
JiokasiHe caMmoytnpaBe y Cpouju. Cactoju ce ox 92 HacesbeHa MecTa. [Ipema [Monucy us 2022.
roAvHe oJ, yKynHor 6poja, 111.491 craHoBHUKa, y ypbaHOM ey )XUBU 57.432 cTaHOBHUKA
JIOK Ha CE0CKOM Mo/ipyyjy »kuBH 54.059 cTaHOBHUMKA, LITO NpeAcTaB/ba 48.5% ykynHor 6poja
CTaHOBHMUKA rpaza Kpabesa.

38 Hzgewmaj o 3apasHum 6osecmumay Penybauyu Cp6uju 3a 2015. 200uHy, HHcmumym 3a jagHo 3dpas.ve Cpbuje
»,0p Musaau Josanosuh bamym”
38 Hzeewmaj o 3apasHum 6oaecmumay Penybauyu Cpbuju 3a 2016. 200uny, HHcmumym 3a jasHo 30pas.ve Cpbuje
»,0p Musaau Joeanosuh bamym”
38 Hzeewmaj o 3apasHum 6oaecmumay Penybauyu Cpbuju 3a 2017. 200uny, HHcmumym 3a jasHo 30pas.ve Cpbuje
»,0p Musan Joeanosuh bamym”
38 Hzgewmaj o 3apasHum 6osecmumay Penybauyu Cpéuju 3a 2018. 2oduny, HHcmumym 3a jasHo 3dpas.ve Cpbuje
»,0p Musan Joeanosuh bamym”
38 Hzeewmaj o 3apasHum 6o1ecmumay Penybauyu Cpéuju 3a 2019. 2oduny, HHcmumym 3a jasHo 3dpas.ve Cpbuje
,0p Musaau Joeanosuh bamym”
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TaGesa 2.5: CTpyKTypa CTaHOBHHIIITBA TpeMa THITy Hacesba, [Tonuc 2022. roqune39

Ionuc 2022. roavHe
Paluku okpyr

I'pag Kpaseso
Bpoj Yyemhe (%) Bpoj Yuewhe (%)

I'paacko 57.432 51.50 161.850 54.60
CTAHOBHHUIITBO

OcTano 54.059 48.50 134.682 45.40
CTAaHOBHHULITBO

YKynHo 111.491 100 296.532 100
CTAaHOBHUIITBO

Tab6ena 2.6: IlperJien Haces/ba 0O 6POjy CTAaHOBUKA — YKYIHO 92 Hacesba

Bbpoj Hacesba

Hacespa 0 100 cTaHOBHUKA 28
Hacespa o1 100 1o 300 craHOBHHKA 32
Hacesma oz, 300 5o 500 ctaHOBHHMKA 9
Hacesma oz 500 1o 2000 cTaHOBHHKA 18

Hacespa o 2000 o 5000 ctaHOBHUKA \ 4
['pazcko Hacesbe \

JenaH o K/byYHHX pa3BOjHUX U3a30Ba JIOKAJHUX caMoymnpaBa y Cpouju je fAa Ha 11eJ10j
CBOjOj TEPUTOPHUjU ypeau YCAyTry BOJIOCHAO/leBamba. Ycayra BoJ0CHaOAeBamba je AOCTymHa
yIrJ1aBHOM y yp6aHUM Hace/bUMMa, 0K Yy pypJ/IaHUM CpeijMHaMa roTOBO /1a HeMa YCIIOCTB/beHE
aJleKBaTHe KOMYHaJIHe yCJyre.

3BaHHWYHA CTAaTHUCTUKA MpaTHU pa3/IMUUTE aclleKTe ycayra BOJOCHabJeBama, Mehy
KojuMa je ¥ 6poj soMmahnHCcTaBa Koja ce cHab/ieBajy BoJAOM M3 jaBHUX BoZoBoJa. [IpoueHaT
CTaHOBHMKA NPUK/bYYEHUX Ha jaBHU BOZ0BO/, Y iepuoy o 2000. 1o 2022. roguHe Gesexu
KOHTHUHYHUpaHU nopact. Y 2000. roAuHH, IPUK/bYIEHOCT je u3Hocusa ceera 65%, a 3a 2022.
roAvHy nojaTak je Aa 4yak 93,7% cTaHOBHULITBA MMa NPUK/byYaK Ha HEKU O/ jaBHUX
BO/IOBOJIHUX ccTeMa*?. OBaj mopacT 3HaYajHO AONPUHOCU 00e36ehrBamby BOJJ0CHAOjeBaba
3a Behu Opoj cTaHOBHMKA M NpPUBpPEJHUX CybjeKkaTa Haces/ba, NIPU YeMy Ce OCUTypaBa
JIOCTYIIHOCT BOJle KOja 3a/j0B0/baBa 3/IpaBCTBEHE CTAaHAAP/E U YCJI0Be 3a ynoTpeby y nuhe u
npousBoAwU. Ha cauny 2.8 je gaT npukas nopacta 6poja CTaHOBHHMKA allpUK/bYYEeHHUX Ha
jaBHU BomoBoz y nepuony of 2000. o 2022. roguHe.

39 Peny6auuku 3a80d 3a cmamucmuky, Ilonuc 2022. 200uHe, Cmapocm u nos, [lodayu no Hacemuma, Beozpad,
2023.

40 I'pyna aymopa, H3zeewmaj o cmarsy xcusomue cpeduHe y Penybauyu Cp6uju 3a 2023. eoduHy, Aeenyuja 3a
3awmumy xcugomHe cpeduHe, MuHucmapcmeo saumume xcusome cpeduHe, beozpad 2024.
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Ciuka 2.8: [IpolieHaT CTaHOBHHKA MPUK/bYYEeHUX HA jaBHU BooBoJ (2000-2022. rogune) 41

BaxxHO je HamoOMeHYTH [la NMPUK/bYYEHOCT Ha jaBHU BOJOBOJ, Bapupa Hu3MeDhy
pPa3/IMYMTHUX PErMoHa U JIOKAJIHUX CaMOYIPaBa, IITO YKa3yje Ha 3HA4YajHy TEPUTOPHjaHy
HeyjeJHa4YeHOCT Y pacnojeau HHPaCTPYKTYpe, a IITO je MpUKa3aHo U y Tabenu 2.7.

Ta6esa 2.7: [Ipuk/bydeHCcOT foMahMHCTBaHA jaBHU BOJIOBO/ 42

Iepuon
Pernon/o6aacr 2015 2016 2017
Peny6mka Cpouja 83,8% 84,2% 84,8%
Cpéuja-Cegep 94,6% 94.8% 95,2%
Beorpazacka obnact 94,2% 94,2% 94,3%
3anagnobdauka obmact 98,5% 98,5% 98,5%
Cpenmobanatcka obrnact 89,8% 90,6% 95,6%
Cpéuja-Jyz 72,0% 72,6% 73.4%
3natubopcka obnact 72,1% 72,2% 74,6%
[Tomopascka obnact 68.,4% 69,0% 71,1%

HeyjeiHaueHOCT y JOCTYyIHOCTH BOJ0CHAbleBama y Cp6bHUju yKa3yje Ha noTpeby 3a
yJjarakbeM y pas3BOj U MOJiepHMU3aLUjy BOJOBOJIHE M KaHa/M3allMoHe HHQPPACTPYKTYpe,
nocebHO y pypajJHUM MOApYydYjuMa, Kako Ou ce omoryhusa 6e306eHOCT U 3ApaBJbe
CTAaHOBHUUITBA. YCIOCTaB/bakbe PAaBHOMEPHOT CHCTeMa BOJOCHAbJieBaka Ha TEPUTOPUjU
1eJie 3eMJbe HUje CaMO K/bY4YHO 32 000JbIlIake XKUBOTHOT CTaHAAP/1a, Beh U 32 HCIlyhaBambe
OCHOBHMX XWUTMjeHCKMX M CaHUTApPHUX CTaHJAap/a, WITO je NpeAyCca0B 3a 3JpaB/be U
Jl06po6uT rpahana. OBo Takobhe nojpasyMeBa v noTpeby 3a BehuM yK/bydMBakbeM JIOKAJTHUX
BJIAQCTU W JAPYTUX HAAJIEXKHUX HHCTUTYIMja Yy TMpPOIecy pa3Boja M KOHTUHYHPAHOT
O/ip>kaBamba MHPPACTPYKTYpeE, Kao U Yy yBohewy Mepa 3a 3alUTUTY BOJHUX pecypca, IITO je
noce6HO BaXKHO Y KOHTEKCTY IJI006a/JHUX KJIMMATCKUX IPOMeHa U cBe Beher mpuTucKa Ha

IPUPOJHE pecypce.

41 I'pyna aymopa, H3sewmaj o cmarsy scusomue cpedure y Penybauyu Cpbuju 3a 2023. 2oduHy, AeeHyuja 3a
3awmumy sxcusomue cpeduHe, MuHucmapcmeo 3awmume xcusomHe cpeduHe, beoepad 2024.
42 Peny6.auuku 3a800 3a cmamucmuky, Exo-6unmen, mabeaa 6poj 4.1.4., beozpad, 2017.
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[Ipema nozganyma u3 CperbOPOYHOT IIJIaHa NIOCJ0BHE CTpaTervje u passoja ox 2022-
2026. rogune JKII-a ,BogoBoa“ KpasmeBo, rpahaHu ce nMTKOM BOJJOM CHa0/ieBajy ca YETUPU
M3BOpHUIITA KOjU Ce HaJja3e y npuobamby peke Mbap. MakcuMa/iHM KanagUTeT U3BOPHUIITA
n3Hocu oko 410 1l/s. BomoBogHu cuctem rpaja KpasbeBa, mopes NnomMeHyTa YeTHUPHU
M3BOPULITA, YUHU JAUCTPUOYTHUBHA BOJOBOJHA Mpexa ca oko 570 km neBoBoja kao u
pe3epBoOapcKH mpocTop ykynHe 3anpemuHe 5.000 m3. Ca 24.000 npuksbydaka, oko 70.000
rpabana rpasa KpameBo cy kopucHULM oBor cucteMa. CHabJeBame BOJOM ce 06aB/ba y
yp6Haoj 30HH, ogHOCHO 30HU ['YII-a, ca nocTeneHUM NpoliMpewneM Ha nepudepHe MecHe
3ajepHule. Pa3pajia nojeluHUX TepUTOpHja Ce BPLIM IJIAHCKHUM JJOKYMeHTUMa*3. Y okBupy
rope nomMeHyTtor CpellbepOYHOT IJ1aHa, Ha caMkaMa 2.9 v 2.10 fgaT je cuTyallMOHU NPUKa3
TepuTopHje rpaga KpameBa kojy Bogom cHa6aeBa JKII ,BomoBoa“ KpabeBo Kao U mJaH
NpoIIMpea jaBHe BOJIOBOIHE Mpexe, Koja je y HagsexxHocTH JKII-a ,BogoBoa“ Kpasmeso.

43 CpedrbepoyHu nsaaH nocsnoeHe cmapmezuje u paseoja od 2022-2026. eodune JKII-a ,Bodosod” Kpaseso,
Kpasmweso, cenmembap 2021. 200uHa
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Ciuka 2.9: CuTyayMoHU NpHKa3 06J1acTH Kojy cHabieBa nujahom BogoMm JKII ,BogoBoa“44

XurujeHcka UCIPaBHOCT BOJIE Ce MPOBepaBa peIOBHUM IJIAHCKUM Kao U BAaHPEJHUM
BpLIEHEM OCHOBHHX M MEPUOJUYHHUX aHa/IM3a BOJZie, ¥ CBeMy mnpeMa Baxkehoj 3akoHCKOj
perysiaTyBH. [lJ1aH ¥ mporpaM y30pKoBama M aHAJIM3e BOJie BPIIU OBJaliheHa 3/[paBCTBEHA
ycTaHoBa 3aBo/j 3a jaBHO 3/ipaBJ/be ,Kpa/beBo“, neprHrcaHO yroBOpOM. 3aKOHCKH MPONUCH
Be3aHHU 3a KBAJIMUTET BOJle 3a nuhe W HaA30p HaJl bUXOBHUM CIPOBOhemeM je HaJIJIEXHOCT
MuHucTapcTBa 3/jpaB/ba Penybsinke Cpbuje. Y TOKY jeZlHE TOJJMHE U3BPIIMU Ce NMPHUOJIUKHO

44 CpedrbepouHu nsiaH nocsiosHe cmapmezuje u paseoja od 2022-2026. zodure JKII-a ,,Bodosod” Kpasweso,
Kpaseso, cenmembap 2021. 200uHa
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2000 nperJsiefia BoJie HA OCHOBHY PHU3UYKO — XEMUjCKY U OAKTEPUOJIONIKY aHAJIHU3Y U 0caM
nperJie/ia BoJle Ha npouiMpeHy (epuoUyHy) aHaIU3Yy.
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Cnuka 2.10: CuTyauMoHU MpUKa3 MpolIMpeha BOJOBO/JHE MpeXe: TAMHO IJ1aBa 60ja —
cajlalimba 06J1acT BOJ0CHAO/eBaba; CBETJIO IJIaBa — IJIaH MPOIIMpPEHA CaJlallibe MPEXKE;
JbyOUYaCTa — JIOKAJIHU CEOCKH BOJOBOIU*S

45 CpedrbepouHu nsaaH nocsnoeHe cmapmezuje u paszeoja od 2022-2026. zodure JKII-a ,,Bodosod” Kpasweso,
Kpaseso, cenmembap 2021. 200uHa
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CuTyayuja Ha pypaslHOM MNOJAPY4Yjy, OLAHOCHO BaH TpaHULA Yy OKBUPY KOjUX je
Ha/JIEXXHOCT Ha/J, BojocHabaeBameM noBepeHa JKII ,BogoBoa” je y Aasieko JiolidjeM CTamwy.

Ceockn BOZOBOAM Cy yrjaBHOM rpabeHu 0e3 aJieKBaTHe IPOjeKTHO-TEXHUYKE
JIOKyMeHTallMje U NOTPeOHUX [03BOJIa 3a Ipajwy, Kao U 0e3 MOIITOBama 3aKOHCKe
perynaTuBe 3a Ty BPCTy pazoBa. Y BehMHM ceockHMX BOJOBOJA He IOCTOjU CUCTEM 3a
ne3nHpeKLUjy Boge. YecT je caydaj a U YKOJIMKO MOCTOje UCTH HUCY BUlle Yy QYHKIIHU]jH, 360T
Jl0TPajaJlocTH U HeoJpKaBaka. OBaKBO cTame NOTBphyje U aHa/M3a CeOCKUX BOJOBOJA HA
TepyuTOpUjU rpaga Kpasbesa, Kojy je ypaauo Ofcek 3a 3alTUTY )KUBOTHe cpefuHe ['pajcke
ynpase rpazga KpasbeBo. Y nsBenitajy ce yoyasa U I10CTOjakbe CEITUYKUX jaMa Y HENIOCPeJHOj
6/1M3MHM OyHapa M KalTa)ka Kao MOCTOjarkbe HEXWTUjeHCKHUX JenoHuja. MUMajyhu y Boay
pedeHo, jacHo je Jja Cy Ce0CKH BOJOBOJHU CUCTEMHU U3Y3€THO palkbUBH, TE€ Ce TUME JOLaTHO
HarJallaBa notpe6a peulaBamba OTIaJHUX BOAa y CEOCKUM Hace/bUMa.

Jlo 2006. roiuHe KOHTpOJIAa CEOCKUX BOJOBOJA je 6UIa y HAJJI€KHOCTH XUTHjeHCKO-
enueMUOJIOIIKUX CAyK6U - 3aBoj 3a jaBHO 37paBsbe ,KpameBo“. Y mepuony Aok cy
06aBJ/baJIv HA/I30p HaJ, CEOCKUM BOZ0OBOAMMA, CBY KOHTPOJIMCAHU CEOCKH BOJLOBOJIU Cy OUJIN
3aBe/leHU Yy KapTOTeLU U BOJWJa Ce peloBHA KOHTpPOJIA CTaka UCIPaBHOCTU. MehyTum,
HAaKOH YyKHWJalba XUTHjeHCKO-eNMUJAEeMHUOJIOIKUX CJAYKOM aKTUBHOCTU HaJi KOHTPOJIOM
CEOCKUX BOJIOBOJIAa Cy 3HauyajHO cMameHe. OOpaZioM aHa/M3MpPAHUX y30paKa CEOCKHUX
BOJI0BO/Ia, Cpe/itbe BPEeJHOCTH ca NoJipyyja LeHTpasHe CpOuje nokasyjy ciepehet6:

- BHCOK IpoOLeHaT OaKTepHOJIOIIKU HeucnpaBHUX y3opaka (19-37%, y mojeiuHUM
OKpy3uMa 4ak 63%) u

- BHCOK NPOLIEHAT HEUCIPABHUX y30paKa y pu3nuko-xeMujckom noreny (15-25%,y
nojeAMHUM OKpy3uMa u 10 50%).

Hajuemwhn y3pouyHMLM 6GaKTepHUOJIOIIKE HEWCIPABHOCTH Cy aepobHe Me30dUIHE U
kosnudpopMHe OGakTepuje Hajuemhe ¢ekanHor mnopekaa. Koj ¢dusnuko-xemujcke
HEUCIPaBHOCTHU UCTUYY ce: MyTHOha, noBehaH yTpowmak KMnO4, noBullleHe KOHLleHTpaLuje
reoxkha, aMoHMjaKka, HUTpaTa, alyMUHUjyM, pH.

['pag KpasbeBo je 2014. roavHe f0HEO OJJIYKY O U3paAu AKLIMOHOT IIJIaHa 3a pellaBambe
NMTawka BoJOCHabAeBawa Ha TepuTopuju rpaga KapsbeBa 3a nepuop 2014-2019. roauna.
AHanosupajyhu nojaTke KOju Cy NPUKYNJ/bEHU y OKBUPY HNOMEHYTOr AKIIMOHOI IJIaHa,
KOHCTaTYyje ce Jja Ha noZipyyjy rpaaa KpasmeBa noctoju oko 1300 o6jekaTa BoJjocHableBaba
KOju CHa0/ieBajy BUllle 0/ 5 JoMahMHCTaBa, 0/JHOCHO HajMawe 20 KOpUCHMKA BOIOM 3a nuhe,
on 4dera je oko 300 3HayajHUjer KananyTeTa U o6UMa cHabaeBamwa KopucHuKa. [lomtyjyhu
JlebUHHUIIMjY jaBHOT BOJOBOJA KOjH je AaT y 3aKOHY 0 BojaMa, y KpasbeBy noctoju oko 130
CEeOoCKHUX BOJI0BOJA, BaH KoHTpoes JKII-a ,BomoBog”“ KpasbeBo. Ha ocHOBY pacmnosiokuBux
nojiaTaka, u3BplieHa je aHainrsa 90 Behux ceockux BoJ0BOJA y MOTJIeAy Hace/ba U 6poja
JloMahuHCTaBa Koja ce CHab/ieBajy ca MCTHUX, CTalby TeXHHUYKe JOKyMeHTaluje, BPCTU

46['pyna aymopa, 3anucHuK o usgpuieHom npeanedy 10a1H02 80008004a, (yKynHo 84 3anucHuka), AKYuoHu naaH 3a
peuwasarbe numarsa sodocHabdesarsa 2pada Kpasweea, Kpameso 2015.
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M3BOPHUIITA W TMOCTOjalby 30HA CaHUTapHe 3amTuTe. [Ipema 6pojy NPUK/bYUYEHHUX
JoMahHHCTaBa ceoCKe BOJIOBO/Ie MOXKeMO I'PYIUCcaTH Ha ciesehe kaTeropuje:

- 58 ceockux BomoBoia cHabaeBa uaMehy 10 u 50 fomahuHCcTaBa,

- 12 ceockux BooBojia cHabaeBa uamehy 50 1 100 nomahuHcTaBa,
- 14 ceockux BosoBojia cHabaeBa uamehy 100 u 200 gfomahuHcTaBa,
- 4 ceocka BojioBozia cHab6aeBa usmehy 200 u 500 fomahuHcTaRa,

- 1 ceocku BogoBoJ cHabgeBa oko 800 nomahuHcTaBa U

- 1 ceocku BogoBoJ, cHabgeBa oko 900 nomahuHcTaBa.
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0

Ciuvka 2.11: [Ipukas 6poja soMahHHCTaBa KOju ce CHabAeBajy ca CeOCKHX BOJOBO/A Ha
TepuTopHju rpasa KpameBa
Op ananusupanux 90 BomoBoJa, yodaBa ce ga camo 4 BogoBoga (4,5%) umajy
ynoTpebHy fo3BoJy, 16 Bogosoga (17,5%) nma BozHy carJiacHocT, a 39 BogoBoza (43%)
¥Ma HeKM HUBO TEXHUYKe IOKyMeHTaluje, cauka 2.12.

ynoTtpebHa
po3Bona; 4,50%

HeMa TEXHUYKY
LOKYMEHTAUMjy;
35%

Cnuxa 2.12: Ceocku 6000800u ca ynompebHom 0036010M Ha mepumopuju epada Kpamwesa
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Kazia roBoprMo 0 30HaMa CaHUTapHe 3alITUTE, youaBa ce Aa camo 3 BogoBoa (3%)
MMa ypeheHy 30Hy caHUTapHe 3alITUTE, Te Aa 18 BogoBoaa (20%) uMa orpajly OKo KamnTaxe
- IeJITMMUYHO ypeheHy 30Hy caHUTapHe 3alITUTE, a 1a 69 BogoBoza (77%) HeMa HUKAKBY
30HY 3aUITUTe U3BOpHUIlITa (caukKa 2.13).
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Cnuxa 2.13: 3ona 3awumume kK00 cecokux 60006800d

PasmaTtpajyhu cTame ceocKUX BOZI0BO/IA KaJi je y TUTawy Je3nHeKIUja BoJe, youaBa
ce fia ce koJ, 79 BopoBoga (87%) 6e3 o063upa Aa v noceayjy ypebaje 3a ge3uHdekyjy, He
BplIM JAe3uHdeKlrja, J0K ce KoJ 9 ceoCKUxXx BOAOBOJA JAe3uHPeKIMja BpIIM MOBPEMEHO
(yrs1aBHOM py4yHO), a KOJ, 2 BOJIOBO/IA je yCIIOCTaB/beHa peJloBHA Je3uHpeKIMja U KOHTpoJIa
(cnuka 2.14).
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Cnuka 2.14: CteneH cupoBohemwa Mepa Je3auHpeKIMje CECOKMX BOJ0BO/Ia
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CeockHY BOZOBOAY Cy TpaleHH, yrJiaBHOM, CONICTBEHUM CpeAcTBMMA rpahaHa, 6e3 uiu
ca MasiuM y4eurheM JIOKaJIHE CaMOYIPaBe, IITO je J0BEJO [0 YHIbeHHUIIE J1a Ce CMATPajy Kao
BJIACHUIITBO rpahaHa ca HaBeJjeHOT Mo/pyyja.

HajBehu 6poj ceockux BojioBo/ja u3rpaheH je npe BHUllle eceTUHA F'OJJMHA, a KaKo je ¥
IPOTEKJIOM IEpHUOy U30CTaI0 UHBECTULMOHO OJip>KaBarbe, 3Ha4ajHO je yTULAJI0 HAa BbUX0BO
CTambe JOTPajasIoCTH ¥ PYMHUPAHOCTHU. Pasjior 3a UX0BO JOTpaAjasio U pYUHUPAHO CTambe
MOXXeMO NpoHahM y HeCTpy4YHOM ylnpaB/balby 06jeKTMMa M MpeXOoM BOJOCHab/eBamba.
CeockuM BOZI0BOJIMMA ynipaBJbajy M3 niu rpyne rpahana, Koje HeMajy oTpeOHe CTpyYHe HU
TeXHUYKe KarnayuTeTe 3a o0aB/balbe [leJIaTHOCTU BOJOCHAOJZeBamwa, He paclosiaxy
NoTpe6HUM QUHAHCHjCKMM CpeJCTBUMA 3a yIpaB/bakbe, HUTHU Ce Ha CUCTEMUMA OJf CTpaHe
CTPYYHOT JiMLla 00aBJ/bajy pe/joBHU NOCA0BHU Je3nHdeKlUje Boje. Takobhe, yoyaBa ce za je
HakoH 2009. rojWHeHW30CTao peJoBaH CHUCTEMATCKU MOHUTOPUHI HaJ, XUTHjeHCKOM
ucnpaBHoluhy Bozie 3a nuhe, LITO HAM OTeXaBa NPOLeHY BhUX0Be UCIIPABHOCTU. Y HajBeheM
6pojy M3 rpabanu He msahajy ycayry BoJocHabJeBamwa, a ca Jpyre cTpaHe M3 HeMajy
MHCTPYMEHTe HaIlJlaTe 3a UCTIOPYYEHY BOLY.

Y nepuoay mo 2009. roavHe, y Ckiasy ca 3aKOHOM O 3alTUTH KUBOTHE CpeJUHe
("Cn.rnacuuk PC", 6p. 135/04), okasiHa caMOyIpaBa je CIpoBOWJa aKTUBHOCTH Npahemwa
CTaa )XMBOTHE CpeiMHe U 3a 00/1aCTH 3alITUTE CEOCKUX Boza. Y nepuoay Ao 2009. roauHe
II0CJIOBE CAHUTAPHO-XUTHjeHCKe KOHTpoJIe Bo/Jie 3a nuhe rpaj KpasbeBo je moBepro 3aBoay
3a jaBHO 3JpaBJbe ,KpabeBo“. CnpoBoju/ia ce KOHTpOJIa KBaJUTeTa BOJE Ca CEOCKHUX
BO/IOBO/Ia, Ka0 M KOHTpPOJIa KBaJIUTeTa UHAMBUAYAJTHUX OyHapa U YeCMH Koje CIyxe 3a
aJITepHATHUBHO BOJIOCHAG/IeBabE.

Y ckJsiafty ca pacnoJsioKUBOM IOKyMEHTAI[MjOM 0 KOHTPOJIM BOJie Ca CEOCKUX BOJ0BO/Ia
(2009. roguHa) carsenaBajyhu pesysiTaTe MUKpPOOHOJIOIIKE aHAIM3€e yodyaBa Cce Ja je O]
y3etux 80 y3opaka (20 ceockux BoA0BOJa ca N0 4 aHa/M3e ca cBakor BojoBoza) 28,75%
y30pakKa je MOKa3aJ0 MHUKPOOHUOJIONIKY HechnpaBHOCT. [yiefgajyhu mo aHajJu3MpaHUM
BojoBoguMa, Ha 10 ox 20 anHanusupaHux BojgoBoga (50%) je uzeHTUdUKOBaHA
MHUKpOGHOJIONIKA HeucnpaBHOCT. CeJlaMHAeCT y30pakKa je cajip:kajo aepobHe Me30pHUIHE
b6aKTepuje MpeKo J03BOJbeHOr Opoja, 23 y3opaka je cagpkaio KoiupopMmHe ¢ekanHe
6akTepHuje, 10K je 9 y3opaka caZip>KaJio CTPENTOKOKe peKaTHOT MOopeKIa.

Kaz je y nuTamy xeMHjcKa UCIIPAaBHOCT yo4yaBa ce /ia je Ha je/JHOM U3BOPUIITY OHO
noBehan yrtopuwak KMnO4, ga cy fABa y30pKa cajJip>kajli aMOHHUjaK NPEKO [J03BOJbEHE
KOHLIEHTpalyje, jeJlaH y30paK je caap:ao reoxkhe y KoHIeHTpanuju Behoj of 103BoJbeHE,
JIOK Cy UeTHUPHU y30pKa cajip>Kajiu MarHe3ujyM y Behoj KOHIleHTalUju 0/ 103BOJbEHE.

CTame ceoCKHx BOAOBOJAa TPEHYTHO HI/Ije Moryhe carjsieaTH Ca aClieKTa XeMI/IjCKe )51
MI/IKpO6I/IJ'IOLLIKe HUCIIPAaBHOCTH, 360T M30CTaHKa CUCTEMAaTCKe KOHTpOJIE.

'pax KpabeBo je y mpeTxXoJHOM NepHUOAYy Mpeno3Hao Mpo6seM HealeKBAaTHOT
ylnpaB/balkba CEOCKMM BOJIOBOJIMMA M y LIWJbY pelllaBaiba oBor mpob6Jsema 2015. roguHe je
yCBOjeH ,, AKIIMOHY IIJIaH 3a pelllaBakbe MUTaka BOJOCHAOAeBamwa rpaga Kpamesa“, kojum cy
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JAeduHNCaHM OCHOBHHM NpaBLy Ka yCINOCTaBJ/bakby OAPKUBOT MoJesa. Kao jeaHa oz npBux
aKTUBHOCTHU CIPOBEJIEH je KOMUCHjCKHU nperJef oko 130 ceockux BopoBoza. Komucuja je

M3BpIIKJIA POLEHY CTaka ca NPeAJoroM Mepa U NpPOoleHOM TpolLIKoBa. ¥ Tabesau 6poj 2.5.
je AaT mperJiesi CEOCKUX BOJ0BO/Ia Ca MPEKO CTO KOPUCHUKA.
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Tabena 2.8: Ipeaned ceockux 6000600a na mepumopuju 2pada Kpawesa ca npexo 100 xopucnuxa®’

Hasus Bpoj To JIOKyMeHT I'pab 30He CaHUT JAucTpuoé Mepexme
M3 Po) - ym pay. H3Bopuuirte " | PesepBoap pHOYT. Jde3uHdekuuja | ucmopy4yeHe Boje U
BOAOBOAA | KODUCHHMKA | M3rpajme anuyja JA03B0JIa 3alITUTe Mpexa
HamJjarta
=
[+
5 5 Kanrtaxa
£ 2 182 1985. JA HE 111/s HE 2x30m3 17,5 km HE Mepu ce u Hantahyje
S s
43} a
= He mMepu ce anu
g :
g 55 153 1973. HE HE |Kantaxa HE 90 m3 3 km HE fOCTOJ€ BOAOMEPH Y
M 5 & JABOPHUIITHMA
] S ©
= = KOpPHUCHHUKA
KomaHnu .
= 6viap 13 m Wma ypebaj 3a
@ é = 168 1972-1973. HE HE 6§mer;m HE / / XJIOpUCakbe, He He mepu ce
S =N
58 Gynap 100 m KOPHCTH ce
Q.
A pojear | nosmona |wasop- 7 | otpaben Hua ypeha, aa
o 2 305 1973-2006. PoJ A P P 2x45m3 120 km XJIopucame, He | Mepu ce u Hamiahyje
= E U3BEJIEHOT | M3JaTa | MambUX XKUYaHOM KODHCTH ce
8 cTama 1978. KanTa)ka orpazsom p
: eroncin | arpaben Hosa ypeha, aa
g o] 903 1977. JA HE P 180 m3 21 km XJIOpHUCakbe, He He mepu ce
S @ NpCTeHOBa KUIAaHOM
< © KOPHCTH ce
) Ay6uHe 9 m orpajioMm

47 I'pyna aymopa, 3anucHUK 0 U38puieHoM npezjiedy /10a/H02 80008004, (YKynHOo 84 3anucHuka), AKYUOHU NAAH 3d peuldasdrbe humara 8000CHA6desarba 2pada
Kpamesa, Kpaseso 2015,
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3

= £ 169 1983. JA HE ByHap 15m Krana pe3epBoapa 8 km JA Mepu ce u Haniahyje
= o orpaja
M m 1430 m3
3+ (35}
= =
= = Mpojexar KUYaHa Hxhjl?)yflizzja
2 m 298 1968. Jierajusarj HE ByHap 5,4m 50 m3 8 km p ’ Mepu ce u Hamiahyje
2 2 & nje orpaja MOBPEMEHO Ce
= = o KOPHUCTH
—
T = Komanu KUYaHa
Z 2 144 1963. HE HE OyHap 50 m3 22 km HE Mepu ce u Hamtahyje
= o orpaja
= g ny6uHe 9m
= m
N
) g Komnanu )KMYaHa
Z 2 135 1972. HE HE 50 m3 5 km HE Mepu ce u Han1ahyje
5 S 6yHap 9m orpaja
= o
= m
T s Kanraxa u 3 KHUYaHa 2
z = 801 1968. JA JA 6vHADa orpana pe3epBoapa / HE HE
= g yHap pai 300 m3
= =
% Bogn 6
5 S X 122 1968. HE carnacko | Kantupan HE pesepBoapa 15 km HE HE
= 3 9 CTCT U3 W3BOD 30 m3
S| &a 1987.
N Kanrtaxa .
=1 } pe3epBoap Wma ypehaj 3a
£ 185 1/min 33m3 XJIOpUCae Hamnahyje ce
5 163 1964. JIA HE npe HE 9 km P ' Y)
) ) pesepBoap MOBpEMEHO ce nayImrajHo
= 5 3eMJbOTpCa 2%40
8 g x40 m3 KOPHUCTH
= a caga 110
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= =
| Z 2
KanTaxe
= =
S S 150 1978. JA HE 40+38 1/min HE 15 m3 2,5 km HE HE
s s
a, a,
= =
Er 1939. pe3epioapa Hxﬁgl;g::a
[«5] ] .
S & 400 122? JA JA 7 KanTaxa JA YKYTHO 405 13 km moBpeMeHo ce Mepu ce u Hantahyje
e S ' m3 KOPUCTHU
@ St
a, =
= =
=
<
'% ) o 140 1970. HE HE Kanraxa HE 16 m3 0,5 km JA HE
T oo 2 2
Sl 2=ds
o 2 KalnTaxe
. - 130 1997. HE HE 341/min HE 34 m3 0,2 km JA HE
) © © o
— — ~ m
o]
=
g 162 1980. JA JA 7 KanTaxa HE 40 m3 1,2 km JA HE
N T 9 m
Sl 228
[<5]
et g BOJ{HA 6 KanTaxa, 4
& " 150 1982. JA carJlacHO | U3JalIHOCT HE pesepBoapa 9 km HE HE
b= ) cT 751/min 110 m3
Ay da}
g 2 Geoncxe Hxl\jla(l)yfli};::a HanuaTta ce Bpuiu
=| 2Z§ 240 1968, JIA JA | kamraxe 120 JIA 162 m3 7 km p ’ P
@ s 3 | ) MOBpPEMEHO Ce nayuajaHo
2| 255 1/min
2| mmE KOPHUCTH
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3aksyuyu o cmarby 8000cHa6desra y Kpasseay

- Oxko 85.000 rpahana rpaga KpameBa (68%) ce cHabgeBa BoZoM 3a nuhe npeko
[eHTPaJIHOT - TPa/ICKOT BOJJOBOJHOT CUCTEMa;

- 40.000 cranoBHuIITBA (32%) ce cHabieBa BOJ,OM ca CEOCKUX BOJIOBOJA UJIU APYTUX
WHAWBUYaJTHHUX U3BOPa;

- 78% ceockux BoJoOBoJa TrpabeHo 6e3 wWAM ca [JEJUMUYHOM TEXHUYKOM
JIOKyMeHTal|joM;

- 95% ceockux Bo/IOBO/Ia He TTocelyje MOTpebHe A03BOJIE 32 jJaBHO BOIOCHALIeBalhE;

- 77% ceoCKHUX BOJIOBO/Ia HEMAa HUKAKaB CTelleH 3allITUTE;

- 87% ceockux BOJIOBOZA HeMa penoBHY Je3uHeKLHjy Boge, a camo 2% HMa
YCIOCTaBJ/beHY peZloBHA Jle3HEKIUja U KOHTPOJIA KBAJIUTETA BOJIE;

- Hajueurthu y3pok HencnpaBHCOTH BoOJie 3a nuhe, CEOCKUX BOJOBOJA Cy MPUCYCTBO
KoJIMGOPMHUX PeKIaHUX OaKTepHja.

KaHnaaucarse ynompeé6.,seHux eoda 2pada Kpavesa

Cakyn/bame OTHAJHUX BOJJAa OPraHHU30BAaHO je HA TEPUTOPUjU yKe IpajicKke 30He
rpaga KpasbeBa, Kao ¥ y MojeJUHUM NPUTPaACKHUM HacesbMMa. KaHa/iu3alMOHU CUCTEM
rpaga KpasweBa je cemapaTHu. PekaJHU KaaHa/JM3alLlMOHU CUCTEM MMa TPU TIJIaBHA -
nprYMapHa KoJIeKTopa

dekasHU KaHaA/IM3aLMOHU CUCTeM, rpajia Kpa/beBo, KOHLleNIMpaHa je y TpU rJiaBHa
KoJIeKTOpa (CeBepHH, jy?KHU U LIeHTPaJIHU KPO3 YKy IPaZiCKy 30HY), IeT LpIHUX CTaHULA 3a
npemnyMIilaBake U OCTpOjerbe 3a npevyriihaBamwe 0THAaAHUX BOJAa KOje MMa CaMO IPUMapHU
HUBO TPeTMaHa OTNAAHUX BOJIa, OAHOCHO caM0O pU3UYKHK TpeTMaH. KaHasinu3auoHu cucteM
rpaga KpasbeBa je usrpaben je cenapaTHor Tumna, 0HOCHO MOCTOje 3aCeOHU KOJEKTOPH 3a
NpUKyIJbakbe U OfBOhewe oTnagHux (ynorpeb/beHUX Boja) M aTMochepcKUxX Boja. Y
Tabesnu 2.9 je 1aT NprKa3 NOKPUBEHOCTHU KaHAJU3aLLlMUOHOM MPEXKOM Ha OCHOBY JOCTYIMHUX
nogataka y JKII ,BogoBoa“ KpasbeBo kao v nocrojehnx njaHCKUX JOKyMeHaTa. Y OKBUPY
CpeamwepoyHOr IJIaHa IOCJHOBHe cTpaTervje v passoja on 2022 - 2026. rogudHe JKII
,BogoBox“ KpasmeBo, Ha ciunu 2.15 faT je cuTyalMoHU NpuKas TepuTopuje rpasa Kpamesa
ca Koje oTNaAHy BoAy NpuKymnsba U npeuuithasa JKII ,BogoBoa“ KpameBo. Ha caivnu 2.16 je
JlaT CUTyallMOHU NMPHKa3 aTMochepcKe KaHa/Iu3alnoHe Mpexe rpaja Kpasbesa.

Tabena 2.9: Hoxpusenocm nacesmwa, cucmemom 3a omeoheroe omnaonux 600a*®

P.b. MECTO bpoj IIOKpMBEHOCT KaHA/JIM3ALMOHOM MPEKOM
CTAaHOBHHKa (%)
1. | Kpa/beBo 64.920 90%
2. | XXuua 5.050 70%
3. | Konapeso 3.865 60% -y TOKy IpoLIApeHE Mpexe
4. | PubHuna 1.659 90%
5. | YubykoBar, 1.365 80%

48 CpedrbepoyHu nsiaH nocsnoeHe cmapmezuje u paszeoja od 2022-2026. zodune JKII-a ,Bodosod” Kpasweso,
Kpasmweso, cenmembap 2021. 200uHa
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6. | KoBanayk 2.321 70% - Huje npuk/py4yeHo Ha [1I110B
7. | KoBauu 1.280 80%

8. | 'pauna 829 85%

9. | Axpanu 2.263 70%

10. | Japuyjak 794 85%

11. | PaTtuHa 3.285 70% - Huje npuk/bydeHo Ha [1T10B
12. | parocumu 675 Ilnan -po 2026. rog,

13. | MeTukKoOIIH 741 [lnan -go 2026. rog,.

14. | MaTtapyuika bamwa 2.691 90 % - Huje npuksbydeHo Ha [1I10OB
15. | Martapyre 451 90 % - Huje npuk/py4yeHo Ha [IIIOB
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pad Kpammeeo

NMPOCTOPHU
NnJAH
rPAOA
KPAJbEBA

Cnuka 2.15: CuTyaumoHu npukas ob6sactu rpaja Kpaswesa, ca koje o4BOAM U TpeTUpa
dekanny Boay JKII ,BomoBoxa“”’

3a yp6aHH30BaH Jieo rpajia KpasbeBa, kao U ieo Hace/ba HaBeJleH y Tabesu 9. TpeTMaH
OTNaJHUX BOJIAa Ce BPLIM Ha rope NOMEHYTOM L1eHTPaJJHOM KOHBEHLIMOHA/IHOM IIOCTPOjeny,
kanaygutera 2x160.000 EC. [TocTpojeme je iouupaHo HU3BOAHO O, Tpajia Ha JieBOj 0baiu
peke Ub6ap, Ha HenocpeaHoM yuihy peke U6ap y 3anagny Mopasy. TpeTupame oTnajiHe Bo/jie
ce CBOJYM CaMO Ha MeXaHWYKo; rpybe u GuHe pelleTKe, 0[jBajauld MacTU U yJ/ba, aepUCaHU
IIeCKOJIOB Ca MaMyT NyMIIOM KU cujocoM. CaM MexaHWYKH TpeTMaH He Jaje 3axTeBaHe

49 CpedrbepouHu nsaaH nocsnoeHe cmapmezuje u paseoja od 2022-2026. zodune JKII-a ,,Bodosod” Kpasweso,
Kpaseso, cenmembap 2021. 200uHa
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pe3yJTaTe TpeTMHa OTHNaJHUX BOJQ, a ILITO je eBUAEHTHO Kpo3 aHanusy bBIIK u
CyClleHJJ0BaHUX MaTepuja. Y OKBUPY UHCTPYMeHTa 3a npejncpuctynHy nomoh UIIA 2017,
rpaj, Kpa/beBo je uckopuctro MOryhHOCT, T€ HAKOH NpUIleMe NMoTpebHe JOKyeMHTalLuje U
amMuupama o06e36euM0 CpeAcTBa 3a U3TPaZilby HOBOI, CaBpPEMEHOT IMOCTpojema 3a
npeuuinhaBamke OTNAJHUX BOJA 3a ypbaHU JAeo rpajia. Y TOKY je peasusaldja mpojekrta
M3rpajitbe HOBOT IMOCTpPOjera 3a TpeTMaH OTMNaJHUX BoJa, Koje he y nmpBoj ¢asu 6UTH
u3rpaheHo ca ceKyHJapHUM HHUBOOM TpeTMaHa, kananuteTta 90.000 EC. Y apyroj dasu je
npeasubheHo npomupewe kanaguteTa g0 120.000 EC kao u u3rpajama TepLUjaJHOT HUBOA
TpeTMaHa OTIaJHUX BOJA.

I'pad Kpameeo

NMPOCTOPHU
MJAH
rPAOA
KPAJLEBA

HameHa
npocropa

NEFrEHAA

Cnuka 2.16: CuTyauuoHu npuka3s aTMmocdepcke KaHaJu3alMoOHe Mpexe - TocTojehe cTamwe
3eJieHa 60ja ¥ MOTPEGHO MPOIIUPEHE XKyTa 60ja*”

50 CpedrepouHu naaH nocsaosHe cmapmezuje u passoja 00 2022-2026. eodune JKII-a ,Bodosod” Kpasmeso,
Kpaseso, cenmembap 2021. 200uHa
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[pag KpameBo je 2013. roguHe ycBojuo CTpaTerujy cakylbakba, oJZiBohewa U
npeuuninhaBamwa OTHAAHUX BOJA ca TepuTopHje rpaga Kpamesasl. lluwb uspazie crpateruje
je AocTH3ame OJPKUBOT YIIpaB/bathba BOAHUM pecypCcHMa UTe KBaJMTeTa MOBPLIMHCKUX U
o/J3eMHUX BOJia Kao U U3BOpa BoA0CHabOAeBamwa. [loMeHyTOM cTpaTerujomM cy pasmMaTpaHa
CBa HaceJba Ha TepUTOpHUjU rpasia KpasbeBa, Te CX0HO IPUPOJHOM I'PaBUTHPAKY Ka jeJHOM
on, et cauBoBa (3anmagHa MopaBa, Ub6ap, I'pyxa, Ctyaenuna v JlomaTHULA) 1eo rpaj
M3/le/beH Ha LIeCT N0/ CUCTeMa.

CTpaTerujoM je wu3BpelleHa aHajJu3a MocTojeher cTawa HaYMHA pellaBamba
NPUKYIl/bakba U TPeTMaHa OTNAJHUX BOJA Y CBAKOM Hace/by. YBUJOM Y NOJATKe U3HETe Y
noMeHyToj CTpaTerujy, Kao U yBUJI0M y JOKYMeHTaLUjy rpajcke ynpase rpaza Kpabesa, Ha
CeoCKOM noAapyyjy rpazsa Kpaseesa noctoju oko 15 usrpaheHnx kaHa/1M3aLMOHUX Mpexa 6e3
NOTpeOHOI TpeTMaHa OTHaJHUX Boja. Ha pypanHoM nojpydjy, npobJsem ofBohemwa
OTNAaJHUX BOJA YIJIaBHOM pellaBaH UHAMBU/YAJIHO, yIJIABHOM M3TrpaZilbOM CENITUYKHUX jamMa
ca HEKOHTPOJIMCAaHMM HM3JIMBameM/NpesiMBabeM MWJM IOCTOjU HU3rpaheHa Mamba
KOJIEKTOpCKa MpeXa 3a rpyny objekaTa, Kj1acTep THUNA, aJu 6e3 aZjKeBaTHOI TpeTMaHa
OTIAJAHUX BOJA, OJJHOCHO Ca U3JIMBOM WJIM y HEKH nocTojehu BojeHU Tok. Takobhe, oHo TO
je youeHO pa/ioM Ha CaMOM TepeHY je YyecTa [10jaBa MaJIoT pacTojama, Mawer of, 15 m, usmehy
OyHapa M CeNTUYKHUX jaMa, LUTO Npe/CTaB/ba JAUWPEKTHY OMACHOCT Ha 3araheme BOJEHUX
NOBPILIMHA U Ha JbYJICKO 3/ipaBJbe.

2.5 3akmyuHa pazmamparsa

AHanu3oM yTHIdja OTHAJHUX BOJA HAa KBAJUTET BOJA U 3/paB/be CTAHOBHHUINITBA,
y3uMajyhu y 063up TpeHyTHO cTake Yy Cpbuju, a noceb6Ho y rpagy KpasmeBy, ykasyje ce Ha
rJ1aBHe po6JeMe y 06/1aCTU IPUKYI/bakba U TpETMaHa 0THaiHUX BoJja. OCHOBHHU Y3POK OBe
cUTyalMje je HeZJ0BOJ/bHA PAa3BUjeHOCT KaHAJIM3aLMOHOT CUCTEMA U a[leKBAaTHUX IIOCTPOjerha
3a TpeTMaH OTMaJHUX BOJA, KA0 U HeAOCTaTaK €KOJIOUIKe CBECTH JOHesala oJJiyka Ha
JIOKaJIHOM HUBOY. Y LIMJby pelllaBakba OBUX NpobJsieMa, MOry ce UeHTUPUKOBATH ciesehu
HeJ0CTalU:

- HepnocraTak cBecTH U 3Hama 0 NocJjejullaMa HenpedyuinhaBawa OTHAAHUX BOJia
Ha »KWUBOTHY CpeIUHY U 3/ipaBJ/be Y0BEKA;

- HepxoBosbaH KaJpOBCKM KamalyTeT 3a NPOjeKTOBakbe, U3rpajilby U OJpKaBakbe
CHCTeMA 3a TpeTMaH OTNaJAHUX BOJa;

- HepocraTak ¢UHAHCHjCKUX CpeJicTaBa 3a H3TPajilby WU PEKOHCTPYKIHU]jY
MHPPACTPYKTYPE;

- HepocraTak nmiaHcKe U NPOjeKTHO-TEXHUYKE JOKYMeHTalMje Koja je HeOnxo/4Ha
3a eQeKTHUBHY peaJiu3aliujy NpojeKara;

- HepocraTtak ajeKkBaTHOI 3aKOHOJABHOI OKBUpA 3a NPUMEHY HWHOBAaTUBHHUX
pelliera (MOCTOje 3aKOHCKM OKBHUPH, aJld Ce He MPUMEHYjy 360r HeJoCTaTKa
CBECTU U PUHAHCUjCKUX pecypca);

S1Cmpamezuja odeobherba u mpemmarna omnadHux eoda onwume Kpaseso, Kpasweso, okmobap 2007. 200uHa
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- Hepocratak mosMTHYKe BOJbe 3a pellaBame OBOI IpobJsieMa KoJ ocoba Ha
oanydyjyhum pyHkKuHUjama.

Ha ocHOBY cBera rope jaTor, MoXke ce 3aK/by4YHUTH /1a UMaMO U3y3eTHO6O JIOIEe CTabe
y 06J1aCTU TpeTMaHa OTNaAHUX BO/Ia, /0K Y pypaJlHUM cpeJiiHaMa TpeTMaHa OTIaZHUX Boia
rotoBo HeMa. Ca fpyre ctpaHe, Cp6uja Kao mpeAnpUcTynHa 3eM/ba EBporcke yHHje uMa
06aBe3y /ia ClipoBe/jie NpUMeHY /IMpeKTUBe 0 TpeTMaHy KOMYHaJIHUX OTIAAHUX BOJA.

Y ypbaHuM nojpydjuma rjie ce npobsem npedyuiihaBama OTHNAAHUX BOJA pellaBa
M3rpajilbOM LEHTPAJIHUX CHCTEMA TpeTMaHa OTHAJHHUX BOJa, 32 YHjy HU3TPaZiiby Kao U
KacHUje oJip>KaBakbe Cy MOTpebOHA 3HaTaHa (QUHAHCHUjCKAa CpeJCTBa, jacHO je, Aa he 3a
JloCTU3albe LW/beBa y npeuuinhaBawky KOMYHaJHUX BOJA MOpPATHU Ja MpeoBJaZlaBajy
JIOHATOPCKa Cpe/iCTBa, Ipe CBera o] cTpaHe EBponcke YHuje, pu yeMy je o6aBe3a JIOKaJTHUX
caMoylnpaBa Ja NpUIpPeMH MNOTpe6baH HUBO NpPOjeKTHe JOKyMeHTalluje y3 pellaBambe
MMOBHHCKO-IIPaBHUX yCJIOBA, jep je TO yCJIO0B 3a alJIMLUpame U NpubaB/bame CpefcTaBa
6uJ10 KoJ, JoMahuX UM KOJ, MHOCTPAaHUX U3Bopa prMHAHACUpaba.

Kazla roBoprMO 0 pypasiHUM CpeJiMHaMa, jacHO je Aa y3 obehuBame MOTpPeGHUX
duHaHacHja, NOTpe6HO paJUTH HA OJH3aky €KOJIOLIKE CBECTH KOJ| CBUX rpabhaHa, moce6HO
KO/ JbYJ1 KOjU JIOHOCE OJIJIYKe Ha CIPEMHOCT /ja YIIYCTe Y pelllaBakbe OBUX NpobJeMa Kao U
CIPEMHOCT CaMHUX KpajibUX KOPUCHUKA /1a Ce aKTUBHO yKJ/byue Y pelllaBakbhe 0BOT MpobJieMa.

KoMyHanHa xuapoTexHHuka HWHQPACTPYKTypa je Jajeko Mamwe pa3BHUjaHa Y
NpPOTEKJIOM MEepPUOAY Yy OAHOCYy Ha caobpahajHy. Tako, [ja je TpeHYTHO CTame y pypajHUM
cpeilMHaMa TaKBO Ja He IMOCTOjU ypeheH jaBHM BOJOBOJHU CHUCTeM, Koju omoryhaBa
KOHTUHYaJJHO U KBaJIMTETHO CHabJeBawe BOJZOM 3a mnuhe, a y3 TO Cy H3BOpHU
BOJIOCHab/leBama J0JaTHO YrPOKEHU HENOCTOjakbeM aZleKBaTHUX CUCTeMa CaKyll/baiba,
oaBohewa M TpeTMaHa OoTHaAHUX Boja. OTmajiHe BOJe ce U3JIUBAjy Y HAjOJIMKe KaHaJle,
NOTOKE WJIM Heo/iroBapajyhe cenTUUKe jaMe, YUMe Ce A0JaTHO yrpoxKaBajy nocrojehu ceocku
BO/IOBOJIHU CHCTEMH.

Kako je 3amtuTa KBa/IMTeTa BO/Ia Haj3aNMyLITeHHja 06J1aCT Y CEKTOPY B0, 3HAYajHA
MHBECTHIIMOHA Cpe/iCTBa MOpajy y HemocpeAHoj 6yAyhHOCTH GUTH aHrakoBaHa y 06J1acT
NPUKYI/bakba, 0/iBohewma U npeurnrhaBama 0TIAJHUX BOJA.
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loinassme 3: /JOCTYIIHE TEXHOJIOI'HJE 3A /IEJEHTPA/IN30BAH
TPETMAH OTIIAAHHUX BO/ZIA

3.1 Iloyeyu u pa3eoj KaHaAUcCaAra HAcCes/baA

[IpobsieM oxBohemwa dpekasHUX BOAA U KaHA/MCakbe Haces/ba NpesACcTaB/ba jeflaH Of,
OCHOBHHMX TEXHOJIOLIKUX H3a30Ba C KOjUMa Cy ce CycpeJjie W pellaBaje IpBe JbYyJACKe
nuBWIM3anuvje. Mako 1nocToju BeJUKH Opoj cadyBaHUX MCTOPUjCKMX UM3BOpa KOjU
JIOKyMEeHTYyjy Halope CTapux L[UBUJIU3alMja Y Pa3JIMYUTUM 00J1acTUMa XKUBOTA, Ha XKaJIOCT,
3HayajaH Opoj TUX JJOKyMeHaTa He 6aBU ce JleTa/bHUje pa3BojeM KaHaIMW3alMOHUX CUCTEMA,
IITO yKa3yje Ha TeUlKohe y apXeoJIOIIKMM M UCTOPUOrpadpCKUM HUCTPAXKUBakbMMa OBUX
acrnekara.

Ynpkoc He#OCTaTKy  JeTa/bHUX  UCTOPUJCKUMX  JOKyMeHaTa, apxeoJsiollKa
UCTpaXKuBawa cy oMoryhusaa ayb6/bu yBHJ Yy HauuHe pellaBama NpobJsieMa ofBohema
OTNAaJHUX BOJia y aHTHUIM. JeJjaH O/ Haj3HAYAjHUjUX MNpPUMepa MpejcTaBba OTKpuhe
nuBUIM3anuje Moxewo-/lapo, Koje je 06aB/bEHO TOKOM TPUZECETUX U YeTPAECETUX I'OMHA
20. Beka y obJsiacTu JaHauwer [lakucraHa, y 6;1u3uHu peke UHayc. Moxewo-/lapo, kKoje ce
pa3Bujasio oko 1500. roaguHe mpe HOBe epe, NpejCTaB/ba M3y3eTaH NPUMep pa3BUjeHOT
XUTHjEHCKOT CUCTeMa KOju je obyxBaTao He caMoO oJBohewe ¢dekanHux Boza, Beh u
MHTerpalujy oOBUX CUCTeMa y lIMpe ypOaHUCTUUYKE CTPYKTYpe. Y 0BOj IIMBUIN3ALIUjHU CBAKU
ctaMbeHU objekaT 6MO je onmpeMJ/beH NPUBAaTHUM TOAJETOM, a OTHAJHE BOJE Cy Kpo3
KaHaJIu3allMoHe KaHaJle, KOjU Cy Ce HaJla3WJIu Iy yJIula, oBoheHe npema peuu Uuayc. OBaj
CUCTEM je NpeJCTaB/bao HallpeJak 3a CBOje BpeMe, jep je y BeJIMKOj MepyU CMakbHUBa0 PU3UK
0/l KOHTaMUHal1je BoJie U 60JIeCTH.

MebhytuM, Moxewo-/lapo Huje 61O jefMHU PUMEDP pa3BUjeHUX CUCTeMa O/iBohema
OTnaZHUux Boga. MHore Jpyre ApeBHe LMBUAM3anuje, nonyt Meconortamuje u Erunra,
pa3Bujajie Cy CJIMYHe MeToJie yIpaB/bakba OTHNAaJHUM BoJaMa. Y gpeBHOM Pumy, jenaH of
Haj3Ha4yajHUjUX NpUMepa Y UCTOPHUjU HUHKEHEePCTBAa U ypbaHUCTHUKe mpejcTaBsba Cloaca
Maxima, HajBeha kaHa/M3alMja Koja je 6WJa Jle0 PUMCKOT CHCTeMa O/iBohera OTHnajHUX
BoJ1a>2. U3rpahena oko 600. roguHe Mpe HOBe epe, OBa KaHa/IM3alyja 6UJIA je eHTpaJHU
eJleMeHT puMcKe MHOPACTPYKType U KopulilheHa je BHIle OJi NeT BEKOBA, CBe /0 Kpaja
3anagHor Pumckor napctBa. Cloaca Maxima (cauka 3.1) je mpejcTaBJ/bajia UHXEHEPCKU
BpXyHall CTapor CBeTa U Kao TaKaB je yje/lHO OuJia mpeTeya CaBpeMeHUX KaHaIU3alMOHUX
cucTeMa, jep je oMoryhaBasa cakyl/bakbe U 0JjBOhere OTNaJHMX BOJA HAa HAUYMH KOjU je
MUHUMU3MPAO PU3UK 0O/ XUTHjeHCKUX MP06JieMa U 0pKaBao rpacKy yuctohy.

2 Saller, R. P,, Patriarchy, Property, and Death in the Roman Family. Cambridge University Press, 1994.
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Cinuka 3.1: Ilorsie Ha feo Cloaca Maxime™?

MpayHy caHUTapHU NEePUOJ JbYACKE LIMBUIM3AllMje 3aloyeo je ca majgoM Pumckor
[lapCTBa, LITO je MMajo Ay6oKe MocjaeAulie O pa3Boj MHPPACTPYKType, YK/bYydyjyhu u
cucteMe 3a oJBohemwe dpekaJHUX U OTHAAHUX BoAa. TOKOM cpeZmer BeKa, KOju o0yxBaTa
nepuoj o 450. 1o 1750. roguHe HOBe epe, EBpomna je McKycuia BeJlMKe IPOMEHE Koje Cy
JloBeJie J10 3HAYajHOT Ha3a/10Bakha Y CBUM 06J1acTUMa KHUBOTa>4. Ca J10/1ackoM BapBapa, Koju
Cy pyWMWJIHA PUMCKY UHOPACTPYKTypy, U NaJiOM AOTaJallllbUX MOHApXHja, AOILLIO je 10
Jlerpajiauyje ypOaHUCTUYKUX M XUTHjeHCKUX CTaHAapZa. Y OBOM IepuoJy, pellaBambe
npo6JieMa OTHaJHUX BoJa OWJIO je U3y3eTHO NPUMUTHUBHO - OTIHaJHE BOJle Cy Ce YecTO
u3baiuBaje Kpo3 npo3ope cTaMbeHUX 06jeKkaTa JUPEKTHO Ha YJIMIIE, ILITO je JJOBOAUJIO /0
lmMpewa Heuuctoha no HacesbuMa. TakBo Heo/JroBapajyhe ynpaB/bambe OTIHaZHUM BoAaMa
4eCTo je JOBOJUJIO 0 BhUXOBOT KOHTAKTA Ca U3BOpHUMA MUMTKe BOJie, IITO je MpeACTaB/balio
BEeJIMKU PU3MK I10 JaBHY 3/ipaBCTBEHY CUTYaLH]jy.

HepocTraTak XWrujeHCKHX YCJOBa, Y KOMOMHALMjU ca HarJMM HopacToM Opoja
CTaHOBHMKA Yy rpa/loBMMa U pa3BojeM UHAYCTPHje, OBEO je 110 N36Uujarmba OpOjHUX 601eCTH U
enuzeMuja. bosectu kao mwTo cy TUdyC M KoJiepa, Koje Cy ce JIaKO MpPeHOCHJie MyTeM
KOHTAaMHUHHPAHUX BO/Ia, OJHOCUJIE Cy BEJUKH OPOj JbY[CKUX KPTaBa, YnHehu caHUTapHY
CUTYyallHjy y TpaZloBUMa HU3y3eTHO TeIKOM®S (ciuka 3.2). Y OBHM YCJIOBHMa, M0jaBHO Ce

53 Bukuneduja: Christoffer Wilhelm Eckersberg: View of the Cloaca Maxima, Rome
https://sh.m.wikipedia.org/wiki/Datoteka:View of the Cloaca Maxima Rome 1814.jpg
54 Tannahill, R. Food and the Status of Women in the Ancient World. Harper & Row, 1992.
55 Ackerknecht, E. H., A Short History of Medicine. The Johns Hopkins University Press, 1982.
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NPUTHCAK 3a TOHOBHO pelllaBambe npobJieMa ajileKBaTHE CaHUTapHe UHQPACTPYKType, KaKo
y norJiely BOZI0CHa6/ieBama Tako U y OTJiely o/lBohera OTmaJHUX Bo1a>0.

CuTyanuja ce mMOCTeNeHO MOYMBbe Ja Mewa TOKOM 17. u 18. Beka, Te cBe BUlle
pasMaTpajy HOBHM NPUCTYNU y KOHTEKCTYy ypOAHHUCTUYKOr IJIAaHUpawma U XUTHjeHCKUX
cTaHzapAa®’. Pa3Boj Hayke, TeXHUKe U WHXKEHepPCTBA OTBapa BpaTa 3a IpBe 030U/bHUje
Halrope y U3rpaJiibu KaHa/IM3allMOHUX CHCTeMa Koju he ofrosapaTtu notpeb6ama pactyhux
rpazioBa. Y 0BOM NIEpUOAY, NOUYMbY Ce U3TPaJUTH IPBHY jaBHU KaHAJIU3aLUOHU CUCTEMHU, KOjU
cy 6UJIM BaXkKaH KOpaK Ka MoJiepHU3aLUju YpOAHOT KMBOTA U N0O0JbIIAKY jaBHOT 3/|paBJba.
YBohewe HOBUX XUTMjeHCKHUX Mepa U N000Jblllalkbe CAHUTAPHUX YCJI0Ba OWJIO je K/bYYHO 3a
cy3bujambe enujieMyja U OCUrypaBame 3/[paB/ba CTAHOBHUIIITBA, a yje/IHO je Mpe/CTaB/bajio
Y OCHOB 3a 6yayhu pa3Boj caBpeMeHUX CMCTeMa 3a yIpaB/bakbe OTIIaJHUM BoJaMa.

[IpobsieM ofBohemwa dpekasHUX BoJa U3 objekaTa TOKOM Pa3JIMYUTUX UCTOPUjCKUX
nepuo/ia peliaBaH je pa3JIMuYMTUM MeToJjaMa, Mehy KojuMa cy cenTUYKe jame GHUJIe jeJHO O/
Hajuemthux peiuiewa. MehyTum, oBa peliewma HUCYy O6uJia HJi€asiHa, jep CY CENTUYKE jaMe
HepeTKO NOCTaB/baHe y HENOCPeJHO] 6JIM3UHU OyHapa MUTKE BOJE, LUITO je 4eCTO JOBOJUJIO
Jlo 3arahema NoJ3eMHMX BOJA M 3eMJbUIITA. TakaB HEXUTHjeHCKUM HAYMH YIpaB/bakba
OTNaJHUM BoJaMa 6MO je jefaH oJ, K/bydYHUX (PaKTopa KOjU Cy [OBOAWJIM [0 HU30Ujama
enujieMuja 3apa3Hux 60J1eCTH, Kao IITO cy TUDYC U KoJiepa.

Kako ce BehuHa rpajoBa pasBujajia y HEMOCpPeAHOj GJM3UHU BOAEHHUX MOBPUIMHA,
npo6sieM oJiBohera OTNaJHUX BOJA MOHOBO je pellaBaH HM3rpajitbOM KaHaja Koju cy
dekasHe BoJe, 3aje/lHO ca aTMOCcPepCKHUM BoJaMa, OJIBOAUIU Y OTBOPEHE BOJleHE TOKOBE.
OBM KaHa/1U Ccy oMoryhaBa/jid HeKO NPHUBPEMEHO pellere, ald HUCYy MOIJIM Ja 06e36ese
Jlyropo4yHy 6e36eJHOCT y MOTJie[ly CAHUTAapHUX YCJI0Ba, jep je BoJla U3 OBUX TOKOBA Y€CTO
6u1Jila KOHTaMUHUPaHa U MOTJIa /ia Ce BPaTH Y KPYT yIoTpeoe.

Texk TokoM nocienmwe 4eTBpTUHe 19. Beka, og oko 1880. roguHe, muupoM EBpomne
3amoyeJsia je U3rpaZba NPBUX KOMILUIETHUX KaHaJIM3aLUOHUX chcTeMa. OBU CUCTEMHU CYy
npeACTaB/bajid 3HAvyajaH KOpPAK Ka MOJEpPHHU3AlUjU TpajioBa U YBOhHewy HampeaHUX
XUTHjeHCKUX Mepa Koje cy uMaJie 3a [IUJb N0O0JblIakhe jaBHOT 3/ipaB/ba’s. CTBapame OBUX
KaHajla OWJIO je JAeo IIMper NOKpeTa WHAYCTpUjajiv3anudje U ypbaHu3aluje, Koju cy
M3UCKBAJIU N1060JbllIakhe CAHUTAPHHUX YCJI0Ba KaKO OU ce Clipevyunsie enuieMuje U OCUrypao
3/lpaBUjU )KUBOTHU MPOCTOP 3a pacTyhe rpa/icke nomyJsanuje.

56 McNeill, J. R, Something New Under the Sun: An Environmental History of the Twentieth-Century World. W.W.
Norton & Company, 2000.

57 Hughes, J., The Great Pox: The French Disease in Renaissance Europe. Yale University Press, 2000.

58 Graham, M. W,, The History of Sanitation in Western Society. McFarland, 2003.
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CpeaguHoMm 19. Beka, ca mojaBoM enujeMuje koJsepe y EHrzieckoj, koja je 6usaa
JIUpeKTHa nocjeuia 3arahema U3Bopa NUTKe BoJie GpeKaJlHUM BOJjlaMa, HacTaJla je noTpeba
3a yBohemweM 0b6aBe3e Jja CBU ToaJIeTHU Oyy TOBe3aHU Ha KaHa/lu3aloHe KoseKkTope. OBU
KOJIEKTOPH Cy OWJIM JU3ajHUPAHU A O[BOJE YIIOTpeb/beHy BOAY 3aje/JHO ca aTMOCPepCKOM
BOJIOM JIMPEKTHO Y BOJleHe TOKOBe. Y TO BpeMe, IOCTO0jaJio je LIMPOKO npuxBaheHo yBepewe
Jla ce nmpobJsieM 3arahema Moxke pelIMTH pa3bJyaKMBawkbeM BOJle Y OTBOPEHUM BOJEHUM
ToKoBUMa. MehyTHM, 6p30 ce mokasasio Jja 0OBa CTpaTervja HUje JJ0BOJbHA, jep je AoBesa A0
3arahema caMux BOJ,eHUX TOKOBA, LITO je JJONPUHEJI0 HACTAaBKY LIMpeHha 3apa3HUX 00J1eCTH.

[IpBU 036U/bHU MOKYIIAj TPETMaHa OTHAAHUX BoJa AaTupa u3 1890. roauHe, kaja je
y Bopuecrepy, y ap»xaBu Macadycetc y CjesumeHnM AMepUdKUM /lp:kaBaMa, IpUMeHeH
XeMHjCKH NOCTYIAK 3a NpeduithaBawe oTHaAHUX BoAa. OBaj epuo/, je 03HA4MO NOoYeTakK
CUCTEeMAaTCKOT NPUCTyNa TpeTMaHy OTHNAJHUX BOJA, aJlU Ce NPaBU HaNpeJaK y pellaBamy
npobJsieMa 3arabewa mnocTurao TeK HakoH /Jlpyror cBerckor para’?. Ca y6p3aHoM
yp6aHU3aLMjoM U UHAYCTPHjaIU3aLMjOM, BeJIMKU TPaZloBU Cy Ce CyOodMJsM ca cBe BehuM
M3a30BMMa y NorJeAy ylpaB/baba OTIIaJHUM BOJaMa.

Y OBOM KOHTEKCTY, BXXHO je HallOMEHYTH [ia je yCBajame oJroBapajyhe 3aKOHCKe
perysaTuBe U CTaH/Jap/ia y 06J1acTH TpeTMaHa OTHaAHUX BO/Ia IOCTAJI0 K/bYYHO 3a YCIELIHO
ynpaBJ/batbe 0BUM MpobJsieMoM. [la 6Uu ce ycrnoctaBusa uBpiiha mehyHaposHa capajma U
KoOopJMHaIMja y oBOM JloMeHy, 1947. roguHe ocHOBaHa je MehyHapojHa acouujauuja 3a
BoZlocHabneBame (International Association for Water Supply). [Topeg Tora, ca uu/bem aa ce
yjeAuMHe peryjaTuBe U CTaHZApJAMU 3a KBaJUTeT BoJe, 1965. roguvHe oBa acouujanuja
TpaHcopmucaHa je y MebhynapoaHy BogHy acouujanujy (IWA - International Water
Association), koja faHac Urpa K/by4Hy yJIOTy y IJ106aJIHOM yIpaBJ/bakby BOJHUM pecypcuma
v yHanpehewy TpeTMaHa oTnaiHUX Boa®o.

3.2 JlocmynHe mexHo/a02Uje

Ca oTkpuheM MUKpoOOpraHMsaMa U HbUXOBUM yTHILAjeM Ha KUBOT U 3/jpaBJbe JbY/H,
Kao ¥ HHUXOBY OKOJIMHY, 3alloyesia je HOBAa epa pa3Boja YOBEYaHCTBA, KOja je JOHeJsa U
noBehaHy CBeCT 0 3Hauajy XUT'MjeHCKUX ycJI0Ba xxuBoTa. OBa ca3Hamwa cy omoryhusa nybsbe
pasyMeBame Be3e U3Mehy MUKpoOGHOJIOLIKE KOHTAaMUHALMje U jaBHOT 3/paBJba, UITO je
JIOBEJIO [10 T000J/blIaha CAHUTAPHUX CTaHAap/la U CUCTeMa yIpaB/bakba OTHAAHUM BoJaMa.

JenaH of npBUX 06JIMKa TpeTMaHa OTNAaJHUX BO/A je IPUKYyIJbatbe QpeKaJlHUX Boja y
N0/iI3eMHe TaJIOKHUKe — CelITUYKe jaMe. HacTaHak cenTUYKUX jaMa ce Be3yje 3a 1860. roauny
KaJla je, MOTHNyHO ciay4ajHo, John Mouras, y ®paHlyckoj, U3rpaJjio jaMy 3a ojJjarame
OTHaZfHUX Boja. HakoH mpoBepe cTama jaMe, YCTAaHOBJ/LEHO je Jia je OHAa CKOPO IMOTIIYHO
UCIIpaXXheHa, LITO je J0BeJO [0 LIMpema OBOT MeTOJa Kao pellekha 3a yIpaB/bambe
OoTnaAHUM Bojama. OBaj cucTeM ce 6p30 pa3BMO, a OCEOHO je MOCTA0 MOIMyJiapaH TOKOM

59 McNeill, J. R.,Something New Under the Sun: An Environmental History of the Twentieth-Century World. W.W.
Norton & Company, 2000.

60Good Practices for Regulating Wastewater Treatment: Legislation, Policies and Standards, The UNEP Global
Wastewater Initiative in collaboration with WaterLex ISBN: 978-92-807-3474-4
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Jpyror cBeTckor parta. /laHac, cenTUYKe jaMe MpeJCTaB/bajy HajuyellNd HAYMH pellaBakba
npo6JieMa OTHaJHUX BOJAa y pypa/lHUM Hace/bHMMa, T/le He MOCTOju u3rpaheHa KoJeKTopcKa
mpexa. Y Cpbuju, oko 90% objekaTa y pypasiHUM NOAPYYjHUMa KOPUCTH CENTHUYKE jaMe Kao
OCHOBHM MeTO/|, 32 06paZly OTHaJHUX BOJA. Y HEKUM cCJy4yajeBHMa, HAKOH KaHaJKcamba
Hace/ba, OTHAJHE BOJiEe Cy KopullheHe 32 HaBO/HhaBale U MPeXpaHy MOJbONPUBPESHUX
3eMJbHUIITA.

Ca TexXHOJIOIIKUM pa3BojeM, y3 NoU3eHhe eKOJIOLIKe CBECTH, 0J1a31 [0 pa3Boja HU3a
pa3/IMYMTHUX TEXHOJIOTHja 3a TpeTMaH OTHaJHUX BOJA, Ca LIMJbeM JOCTU3ama IUTO Beher
cTeneHa npeyuinhaBawka y3 CHW)XKaBakbe TPOLIKOBA eKCIoaTtauuje. Tako, of
KOHBEHLIMOHAJIHUX NIOCTPOjerha, KOjU Cy Haj3aCTyIJbeHUjU Y CBETY, I'Zle ce npevyuinhaBame
BpILIH aepOGHUM NPOLleCMMa aKTUBUM MyJ/beM U UMajy BUCOK CTelleH NpedyuinhaBamwa, 3aTUM
IIOCTpOjera ca aHaepOOHUM TPeTMAHOM [I0 MOCTPojera Koja KOMOKHYjy NpeJHOCTH 06a
npolLeca y3 HWXKe TPOILUKOBe eHepruje, y3 Mamy NPOU3BOAKY OTHALAHOI My/bd U Ca Mambe
CJIO)KEHOCTH y pajy, OJHOCHO KoOja 3axTeBajy IITO MambH YTPOLIAK eHeprujetl,
KoHBeHLIMOHA/IHA IOCTPOjeha 3a TPETMaH OTNAAHUX BOJIa Ce cacToje ofi62 63:

- MeXaHWYKH TpeTMaH (rpybe 1 ¢puHe pelleTKe 3a yKIawakwe Behux yectuna)

- KOMOHWHOBAHMW MeXaHUYKU NpeJTpeTMaH

- LpNHa cTaHuLa (ONLMOHO)

- OHOJIOUWIKM TpeTMaH OTHaJHUX Boja (kopulihemeM aepoOOHUX HJIM aHAEpPOOHUX
npoiieca 3a npevuiinhaBame BoJe).

Onabup HajIoBOJ/bHUjET CUCTEMA 3a TPETMaH OTHAJHUX BO/JIA je BULIEKPUTEPHUjMCKU
npo6JieM, Te Ce Kao TaKaB, y I[U/by 0JabHpa OAPXKUBOT CHCTEMA, MOpa M aHAJIM3UPATH Ca
BUIlle acreKTa. TpH OCHOBHA acleKTa Cy: €eKOHOMCKH, €KOJIOUIKM U COI[MjaJTHU acCIleKT.
EKOHOMCKH acnekT mopeJ ieHe U3rpa/ilbe 06yxBaTa U IieHy Oip>KaBarbha MOCTPOjerha Y Kojy
je YK/bydeH TpOIlIaK pajJiHe CHare, TPOIlIaK MOTpeOGHe eHepruje 3a paj, MOCTPOjerha Kao U
TpOLIAK 3a MOTPOLIHU MaTepujaa. EKoJIOIIKKM acneKT o6yxBaTa aHA/IM3Y YCIOCTaB/bakba
O/Ip>KMBE KMBOTHE CpeJiMHE y3 MOLITOBake Bakehrx 3aK0HA a/iv MOLITOBakbe NPUPOJHUX
3aKOHa KMBOTHE CpeJIuHe, 0K Ce COI[Mja/THU OZJHOCH Ha MPUXBAT/bUBOCT U CArJIaCHOCT Ha
Ipe/JIOKEHO pellerhe 0/l CTPaHe 3aMHTEPECOBAHUX KOPUCHHUKA.

Ca mopacTOM CBeCTH O CMambely YTpPOLIKA eHepruje y3 noBehaHy CBeCHOCT O
HEONXOJHOCTH 3alITUTe >KUBOTHE CpeJiMHe, NMOJCTUYe Ce Tparamwe 3a HOBUM HauyWHUMaA
TpeTMaHa OTHaJHUX BOJa, KOoju he HCIyHUTU rope NOMEHYTe KpUTepujyme - Ja cy
€KOHOMCKH U €KOJIOLIKHM ONpaB/aHU Y3 COLUja/IHy NMPXBAaT/bUBOCT, IITO HAC CTaBJ/ba NpeJ
HOBH M3a30B, a TO je: npehy Ha HOBe, jedTUHU]je, ePpUKACHUje U BULLIEHAMEHCKE TEXHOJIOTHje
npevuinhaBamwa ynotTpeb/beHUX BOJa.

61 Tchobanoglous, G., & Burton, F. L., Wastewater Engineering: Treatment, Disposal, Reuse. McGraw-Hill, 1991.

62 Metcalf & Eddy, Inc.,, Wastewater Engineering: Treatment and Resource Recovery. McGraw-Hill Education.
2014.

63 Jbybucassmesuh /I, Bykuh A., babuh b., [Ipeuuwhasarwe omnadHux eoda, I'pahesucHku gpaxysasmem, beoepad,
2004.
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UumweHHI]a, Koja UJe y MPUJIOr rope peyeHoM je W Jia [0J1a3u [0 NpeKujaa paja
nocrojehux cucrema, Hajueuthe 360r CBOje HEWUCIJIATUBOCTH (BUCOKa IjeHa KOILUTakba
npeunirhaBama), a IOTOM U YCiesi HeJOBO/bHO CTPYYHOT KaJipa KOjH OApKaBa CUCTEME UJIU
ra y HajropeM cJIy4ajy yonurte ¥ Hema.

Y HacTaBKy je AaT nperJie/; Hajueuihe kopuiheHUX cucTeMa 3a TPeTMaH OTHaJHUX
BOJla Y pYypa/IHUM Hace/bMMa, Ca NOCEOHOM aHa/JM30M TpPaJAULHUOHAJHUX M HOBUX
TEXHOJIOTHja.

3.2.1 SBR mexHoso02uja

CexkBeHuMjasHU WwapxHU peakTop (SBR - Sequencing Batch Reactor) je TexHoJs0rHja
Koja ce KOPHUCTU OJ ABajeceTux roguHa 20. BeKa U TPEHYTHO INpeJCTaB/ba jefHY Of
HajpacrnpoCcTpalkbeHUjUX MeTOZa TpeTMaHa OTNAaAHUX BOJA, IMOCEOHO Yy pypasiHUM
cpeprHama. OBa TeXHOJIOTHja 3aCHOBaHA je Ha IpOoLiecy TpeTMaHa ca aKTUBHUM MYJbeM U
JyOMHCKOM aepanujoM, py 4eMmy ce cBe ¢dase o6pajie o[BUjajy y jeflHOM pPeaKTopy, LITO
JIOBOJY [10 3HA4YajHUX PUHAHCHjCKUX U TPOCTOPHUX yurTeaa. OTnasHe BoJe ce TPETUPAjy Y
BHULIE LIUKJIYCa, YUMe Ce TOCTHKe BUCOKH CTeleH NpedniihaBama.

AKTUBHM MyJ/b je MellaBMHAa MHKpOOpraHu3ama Koju pasrpabyjy opraHcke u
HeOpraHcCKe MaTepuje y OTIaAHUM BOJaMa, Kao ¥ Hepa3rpaZJMBUX CYIICTAHLIU Koje ce HaJla3e
y wuMa. [loce6Ha npeaHOCT oBOT ypehaja je To 1mITO, 360r UHTEPBAJHOT Mekhakba yCa0Ba Y
peaxkTopy, /10/1a3H /10 pa3Boja BEJHUKOT Opoja MUKPOOpPraHM3aMa, IITO 3Ha4YajHO Mo6oJbIIaBa
KBaJIMTET NpeyrinhaBamwa OTHaJHUX BOJIA.

[Iponjec TpeTMaHa y OBOM peaKTOpy OOyxBaTa YeTHPU OCHOBHe daze: NMyHelbe,
aepauujy, ¢aly oamopa (MHUpoBamwa) U 0/BOJ npeuyultheHe Boze®4. Mako cy oBu npouecu
MHTErpUCaHU y jeJHOM peaKTOpy, OHM Ce HU3BOJEe y jaCHO OJIBOjeHUM BpPEMEHCKUM
MHTepBaJIMMa KOjU Cy MPONOPLMOHATHU NMPOTOKY. [lo 3aBpiieTKy cBake ¢dase, 3an04ube
cnefeha, ¥ 1jeo LUKIIYC ce MOHABJ/ba BUILE MyTa JHEeBHO. Mako cy mpouecu o6je/ijutbeHu y
jeZJHOM peaKTopy, CBH Ce /ielllaBajy Y jacCHO 0/IBOjeHUM BpPEMEHCKHM HHTepBaJMMa KOju Ccy
NPONOPLHMOHAIHU NPOTOKY, OAHOCHO 110 3aBPIIETKY jeiHe dase, 3aN0UYUbE Jipyra U TO MO
HEKOJIMKO IJMKJIyca AHeBHO. Omuc ¢pa3a y CEeKBEHIMjaIHOM IIAP>KHOM PeaKTopy®>:

1. dazanymema - yBohewe ynoTpeb/beHe BOJIE Y PEAKTOP U MyHeHe NPBOT pe3epBoapa
SBR peakTopa y KoMe ce BpUIM HCTaJioXKaBake KPYMHUX YECTUId, HAKOH Tora
OTIaJHa BoJia ce 0/1BOJHU Y APYTU pe3epBoap.

2. ®aza aepanyje - HaKOH yBohemwa BoJle y pyryd pe3epBoap 3amnouume apyra ¢pasa
TpeTMaHa yINoTpeb/beHUX BojAa. Y JApyroM pe3epBoapy peanusyje ce
MUKPOOHOJIOLIKK TpeTMaH ynoTpeb/beHUX BOJA, CIpOBOhemeM KpaTKUX U
KOHTpOJIMCaHUX $a3e aepaljije U MUPOBamba peasin3yje ce MUKPOOHOJIONIKH TPeTMaH

6¢ [lpacan ljeemkosuh, Musaau /[lecnomosuh, [Ipumena CBP cucmema y npeuuwhagarsy KOMyHAJAHUX 0MNAadHUX
800d ca napamemapckum modes0mM nocmpojersa, Bodonpuspeda, Y/K: 628.35, 2011.
65 Zhang, X., & Chen, G., Sequencing Batch Reactor Technology for Wastewater Treatment. Springer, 2014.
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oTmagHux Boja. /Jlosasu Ao ¢opMupama aKTUBHOT MyJ/ba y OKBHUPY Kora
MUKpPOOPHAW3MH Bplile a/bh TPETMAH OTIAHUX BO/JIA.

3. ®dasa Tano0Xkemwa U GUCTpewa — HAaKOH JApyre dase cieau NepUOAMUPOBHA, TOKOM
KOje J10J1a3H /10 UCTa/IoKaBakha MyJba 3ajeJHO ca 6aKTepHjaMa Ha JJHO pe3epBoapa, a
npeuuirheHa BoJja 0cTaje y TOpHEM JIeJIy pe3epBoapa.

4. ®a3za JekaHTalMje - 0BaKo npeyuliheHa Boja 0ABOJM BaH peaKToOpa y PeLUIjeHT, a
MCTaJIOKEHU MYJb ce Bpaha y mpBHU pe3epBoap U LUKIIYC ce nokpehe NOHOBO.

[IpegHocTu oBUX ypehaja cy:

- omoryhaBa Besiuke QuIyKTyalMje IpOTOKA Kao U KBaJUTeTa OTINAJAHUX BOJA, KOje Cy
oce6HO KapaKTEPUCTHUYHE 3a Matba Hace/ba;

- ayTOMaTHU30BaH Ja/bUHCKU CUCTEM PaJia;

- BHCOK CTelleH TpeTMaHa OTNaiHUX BO/1a;

- Op3a MOHTa)ka ONpEME;

- 3ay3MMajy MaJly [IOBpIIUHY.

Henoctauu oBux ypebaja cy:

- noTpe6Ha je Beha kaZipoBcKa 06y4eHOCT 3aM0C/AeHUX Ha O/jp>KaBaby;

- CJIOXKEHOCT Ipolieca y3 NOTIYHY ayToMaTHU3aLujy;

- moTpebHa je BUllle KBaJMUKOBaHa paZlHa CHara 3a oJip»kaBatbe U npahemwe pajia
CUCTEMA;

- cneuudUYHa NOTPOILIHA eHePrHje je BUCOKa;

- Mopa ce BPUIMTH PEJIOBHO O/i/Iarame MyJba.

Y Tabenu 3.1 je pat npuka3 creneHa edpukacHoctu CBP ypebaja. [latn nmogauu cy
MHPOPMaTHUBOI KapaKTepa U pukKa3zyjy MoryhocT epuKacHOCTH 0BUX ypebhaja.

Ta6ena 3.1: EdukacucoT SBR ypebhajasé

Jo3Bo/beHe
KOHUeHTpauMje | Bpeanoctu | Hajmawku nponeHaTt

Mapamerap 3a ucnymrame | SBR ypebaja npeynmhaBama
y Boge Il BpcTe
BPKS5 (mg 02/1) <25 <25 70
HPK (mg 02/1) <125 <125 75
CycneHjo0BaHa MaTepHja <35 <35 90
(mg/1)
YkynHu P (mg/1) <1 <1 Apyry crenen

npeuunthaBama

66Hckycmeenu nodayu ,Borplatika eko” d.o.o.
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Hpyru cTeneH
Ykynuu N (mg/1) <21 <21 npedumhasara
MyTtHoha (NTU) <1 <5 99
Ykiamame 6akrepuja (%) He -

3.2.2 MBR mexHo/02Uja

Memb6paHcku 6uo peaktop (MBR - Membrane Bioreactor) mpeacraB/ba HamnpeaHU
npolec TpeTMaHa OTNaJHUX BO/Ia KOjU KOMOWHYje 6GUOJIOIKY TPeTMaH aKTUBHUM MYyJbeM ca
MeMOpaHCKOM yaTpaduaTpauujom®’. OBaj mnpouec ce o06aB/ba y KOMIAKTHUM
KOHTEjHEPCKUM IMOCTPOjerlbUMa, Koja cy epuKacHa y npeuuinhaBawky OTHAJHUX BOJQ, U
YK/by4yje TpH IJ1aBHe ¢dase:

- MexaHM4YKHM TpeTMaH: Y NpBoj ¢pa3y, oTnajiHa BoJa poJia3u Kpo3 CUCTEM IPyoUX U
bUHUX pelleTKH, IJe ce 3aJpKaBajy UYBpCTe MaTepuje, MacTH, yJ/ba, Iecak U Apyru
KpynHU otnaj. OBa ¢asa MMa 3a UW/b eJJMMUHALUjy Behux HeuucTtoha koje mory
OoMeTaTH cJiefiehe Kopake TpeTMaHa.

- BuoJsiomiku TpeTMaH: Y pyroj ¢pasu, MexaHW4YKHU NpeduiliheHa BoJa ce MoJABprasa
OMOJIOIIKOM TpeTMaHy aKTUBHHUM MyJ/beM. MHUKpPOOPraHM3MH y aKTHUBHOM MYJbY
pasrpabyjy opraHcky MaTepujy, WITO JOBOAM [0 3HayajHOr cMamwewa bIIK
(6broxemujcka noTpeba 3a KHUCEOHUKOM) M JPYTUX OpraHCKUX 3arahuBaua.

- Mem6paHcka ¢puarpanuja: Y tpehoj ¢asu, npouec uaTpaiuje ce U3BOAU NyTEM
MeMbOpaHcKe yaTpaduaTpauuvje. MemOGpaHe 3ajpKaBajy MHUKpPOOpPraHh3Me H
€BEHTYa/IHO 3a0CTaJle OpraHCKe W HeopraHcke HeuucTohe, ocurypaBajyhu BUCOKY
yrcTohy npevyunuiheHe Boje.

[IpegHoctu oBUX ypehaja cy:

- BHUCOK CTelleH yKJ/akaka OpraHcKor 3arahema, a3oTa, 6akTepuja U BUpyca, Te Ce Boja
MOXKa MCNYCTH Y IOJ3eMHE BO/Ie YKOJIUKO Yy OJIM3MHU HEMA PELUITjeHTa;

- npeuuitheHa Boja ce MOXe OJMaX NOHOBO KOPUCTU 3a MOTpebe HaBO/HaBamba,
UClIMpamka ToaJsleTa, Te je Mpenopyka je Aa ce oBU ypebaju kopucte y moce6HO
OCeT/bUBUM MO/ PYYjUMa;

- 3ay3uMajy MaJy [OBpIIUHY;

- BHCOKa ayToMaTu3aliyja CUCTEMa;

- HeMa eMHCHje HeyroJJHUX MUpHca U 6yke

- TPOLIKOBU OJipKaBamacy HU>KMHET0 KOJi KJIaCUYHUX OUOJIOIIKUX ypehaja

- MMajy MaJly IpOU3BO/ilbYy OTNAZHOT MYJba, 2 CAMUM THUM U Makbe TPOLIKOBE Be3aHe 3a
TO.

HepocTtauu oBux ypebaja cy:

67 Richard W. Baker, Membrane Technology and Applications, ISBN:9780470020395 [DO0I1:10.1002/0470020393
2004.
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- 3axTeBa KOHTHHYyaJlaH JJOTOK OTNaJilHe BOJie U y CJAy4dajy Ay»Ker MU30CTaHKa paja,
CUCTEM Ce MOpa NOHOBO MOKPEHYTH;

- IloTpebHo je KBaJMUKOBAHOOCOOJ/bEe 3a paJi Ha OAp)KaBawy, Y3 HAlOMEHY Ja
IOCTYyNaK Npakikewa U yulihema Mopa OUTHU CIpPOBeJeH 0J CTpaHe oBJalneHor
0C00Jba;

- Besnuka cnenuduyHa NoTpolLIba eHepryje;

- Mopa ce BpuiuTH 3aMeHa MeMOpaHa Ha CBAaKUX 5 rofiMHa.

Y Tabenu 3.2 je faT npukas creneHa epukacHoctu MBR ypebaja. [latu nomauu cy
MHGOPMATHUBOT KapaKTepa U NpukKa3yjy Mmoryhoct epukacHocTH oBuX ypebhaja.

Ta6esa 3.2: EpukacHoct MBR ypebhajass

Jlo3Bo/beHE .
KOHIIeHTpanuje Bpeanoctu Hajmamu
IlapameTap MBR npoiueHar
3a ucnyurarne ypebaja npeunmhaBama
y Boze Il BpcTe
BPKS5 (mg 02/1) <25 <2 95
HPK (mg 02/1) <125 <50 90
CycneHjoBaHa MaTepHja <35 <5 97
(mg/1)
Ykynuau P (mg/1) <1 <1 95
Yxynau N (mg/1) <21 <15 90
MyTHoha (NTU) <1 <5 99.99
Yknamame 6akrepuja (%) Ja 99.99

3.2.3 MBBR mexHos02uja

Buo Hocay 3a TpeTMaH oTnagHux Boja (MBBR - Moving Bed Bioreactor) nipejcTaB/ba
npeJCTaB/ba HalpeAHy TeXHOJIOTHjy 3a TpeTMaH OTHNaJHUX BOJa KoOja KOPHUCTHU
MUKPOOHOJIOLIKH NpOoLeC Y3 NPUMEHHU C100604HO MIMBajyhuxX HOCa4ya Ha KOjuMa ce pa3BHja
6uoduaM. 3a pasMKy OJ, TPAJUIUOHAJIHUX CHCTeMa ca aKTUBHUM MysbeM, MBBR
TEeXHO0JIOTHUja KOPUCTU HOCaye HalpaB/beHe OJ NOoJIMeTUJIeHA BUCOKe I'YCTUHE, KOjU UMajy
BUCOKY crnieniipHyYHy MOBPUIMHY, ITO oMoryhaBa epUKacHUjU pa3Boj MUKpPOOPraHhsaMma.
OBM HOCayu 3ay3uMajy MOJIOBUHY 3allpeMHHEe CaMOl peaKkTOopa, a 3Ha4dajHO AONpHHOCE
noBehamwy 6M0JIOLIKE aKTUBHOCTU U CTAOUJIHOCTHU Npolieca TpeTMaHa.

68K ckycmeenu nodayu ,Borplatika eko* d.o.o.
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KibydyHa pasavka usmehy MBBR TexHoJ/IOTHje M KJIAaCHUYHHX CHCTeMa Ca aKTHBHUM
My/beM je y HayuMHy OyHKIHMOHUCawa®®. /oK ce aKTUBHU MyJb Y TPaJULHUOHATHUM
CUCTEMHMMaA KapaKTepulle peJIaTUBHO KPAaTKUM >KMBOTHUM LIMKJIYCOM, 4YECTO Y3 JpPEHAXKY
BULIKa MyJsba, kKo MBBR cucrtema nmo6u/IMCcaHU MUKPOOpPraHU3MM Ha HOCayWMa MOTy
JocTuhy 3Ha4ajHO y>KU ’KUBOTHHU BeK, LUTO YAHHU OBAj IPOLeC CTAOUIHUjUM U ePUKACHUJUM
y AYyropo4HoM Iepuoay. Takobhe, y 0BUM cucTeMHMa ce NMOCTHXKe 3Ha4YajHO HMKa KOJIMYHMHA
MyJba, IITO je GMOJIOIIKYU IOBOJ/bHO U CMamyje NOTpeby 3a YeCTUM YKJIambawmeM MyJba’l.
[IpegHocTu oBUX ypehaja cy:

- BHUCOKa e(pMKACHOCT TpeTMaHa OTNa/lHUX BOJa, yCJeJ, 3a/pXKaBatba My/ba (II0OBOJbHO
3a HUTpUPUKaLHjy);
- pearyje Ha ocuuiayuje ontepehewa ayromaTcky, 6e3 UHTepBeHIMje pyKoBaTesba

OIIpEMOM;

- OTHOPHOCT Ha TOKCUYaH LIOK;
- HUCKa IPOAYyKLHUja MyJba;
- MaJia IOBpILMHA yrpajbe.

Henoctauu oBux ypebaja cy:

- moTpe6Ha je Beha kaZpoBCcKa 06y4eHOCT 3aM0CJAeHUX Ha 0/[pKaBamby;
- CJIOXKEHOCT Mpolieca ycae NOTIyHe ayTOMaTH3allije mpolLeca.

Y tabenu 3.3 je gaT npukas creneHa epukacHoctu MBBR ypebaja. [latu noganu cy
MHGOPMATHUBOT KapaKTepa U MpukKasyjy moryhocT epukacHocTH oBuX ypebhaja.

Tab6ena 3.3: EpukacHcotT MBBR ypebaja’t

Jlo3Bo/beHe
KOHIleHTpauuyje BpeAroctu Hajmawmy nmpoueHart
IlapameTap MBBR
3a McnyumrTame . npeyrmhaBama
ypebaja
y Boae Il BpcTe
BPKS5 (mg 02/1) <25 <25 70
HPK (mg 02/1) <125 <125 75
CycneHjoBaHa MaTepHja <35 <35 90
(mg/1)
Jpyru crenen
Ykynuau P (mg/1) <1 <1 npednmhasara
Jpyru crenen
Ykynau N (mg/1) <21 <21 npeunmhasara

69 Nlparan llBeTkoBuh, Bawa IllymiTemuy, YnopegHu npere]; KapaKTepPUCTUKA POTAIMOHUX 6HOJMCKOBA M
CeKBeHIWjaIHUX (a3HUX peaKTopa 3a TPETMaH KOMYHaJIHUX OTHAJHUX BoJa, Bomompuspeaa, Y/K:628.35,
2011.

70 Metcalf & Eddy, Inc., Wastewater Engineering: Treatment and Resource Recovery. McGraw-Hill Education. 2014.
71HckycmeeHu nodayu ,Borplatika eko* d.o.o.
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MyTHoha (NTU) <1 <5 99

Ykiamame 6akrepuja (%) He -

3.2.4 llpupodHu 6ubHU cumemu — pumopemedujayuja

Y cynpoTHOCTH ca TpaJMLIMOHAJHMM TEXHOJIOTHjaMa Koje ce Hajuyelnhe NpuMewyjy y
JlelleHTpaJM30BaHUM MOJieJIMMa TpeTMaHa OTNAaJHUX BOJA, I'Zle Cé KOPUCTe MeXaHUYKH,
XEeMUjCKM WM (QU3UYKHU MNpOLEecH 3a yK/Jamalke KOHTAaMUWHaHaTa, y HacTaBKy he 6uTH
npejcCTaB/beHa jeAHAa OJfi MWHOBAaTUBHUX U  €KOJIOIIKUM OApPXUBUX MeToja -
dutopemeujaumja. OBa TeXHUKA, KOja ce Ooc/aha Ha MPUPOJHE Mpoliece, KOPUCTU OUbKE
Kao OCHOBHU MeXaHHU3aM 3a TpeTMaH Bo/ie. bu/bKe y 0BOM KOHTEKCTY He CaMo /ja YKJIabajy
KOHTaMHWHHCAaHe MaTepuje U3 Boje, Beh U 06aB/bajy BakKHYy yJOTy y Bpahawby NpUpOJHE
paBHOTexe ekocrucTeMa. Kpo3 npouec ancopnuuje, pas/jaramwa Wid U3baluBamba LITETHUX
CYIICTaHIH, OUJ/bKe aKTUBUPAjy IPUPOAHE MeXaHHW3Me KOju HaM oMoryhaBajy /ja 3alliITUTUMO
)KUBOTHY CpeJHHY, CMalkbHUMO YTUIA] HHAYCTPHUjCKUX U YpOAHUX OTMAJHUX BOJa Ha
€KOCUCTeMe, ¥ IOHOBO KOPUCTHUMO BOAY 3a pas3anduTe cBpxe. OBa MeToZ0J10THja, Koja ce cBe
BUIIIe NpeN03Haje Kao oJpKUBO U ePUKACHO pellerwe, oMoryhaBa HHTerpanujy npupoze y
TeXHOJIOLIKe Mpoliece U 3HayajHO CMamyje noTpeby 3a ynoTpebOM XeMHjCKUX CPeJCTBa,
YHUMe Ce CMamyje U pU3HK 0/, CeKyYHJJapHe KOHTaMUHallyje.

duTopeMeUjalMja je MpUpoOJHA MeToZa 3a npeuyuinhaBawe OTHNAaAHUX BOJa Koja
KOPUCTH OMJbKe, Ka0 U MUKPOOpPraHHU3Me KOjU Ce Hajla3e Y bUXOBOM KOPEHOBOM CUCTEMY,
Kako 6u arncop6oBaJiy, pasrpahuBajy UM u3balLBald KOHTAaMUHHAPaHe MaTepuje U3 BoJe.
OBaj mponec je eKOJIOIKU NPUXBAT/bUB U €KOHOMCKU OJPXKHUB, jep KOPUCTU NPUPOJHE
MexaHHU3Me yMeCTO XeMHjCKUX TpeTMaHa’2. OCHOBHe TexHUKe pUTOpeMe/vjaliyje YK/by4dyjy:

1. duroekcrpakiyuja: busbke ancopoyjy KOHTaMUHUpPaHe MaTepHje (TellKke MeTalle,
XeMUKaJvje) U3 BOJle KpPO3 CBOje KOpeHe M TPAHCHOPTYjy UX y Apyre JieJ0Be
6usbke (cTabsbUKy, JKUCTOBe). OBe CyncTaHIe ce 3aTHUM MOTY YKJOHUTH NMyTeM
»KeTBe GUsbaka.

2. durtonecTpykuuja: Bu/bke U MUKpPOOPraHU3MH y KOPEHOBOM CUCTeMY pasrpabyjy
OpraHCKe KOHTAMHHAHTE Kao LITO Cy NeCTULUHUAXA U Pa3HU XeMUKajdje y BOAY.
OBaj mpoliec ce 4eCTO KOPUCTH 32 YKJIakakhe TOKCUUHUX OPTaHCKUX CYNCTAHIU.

3. ®dutoMOHUTOPHUHT: BU/bKe ce KopHcTe 3a npahewe KBanuTeTa Boje. OnpeheHe
OuJ/bKe MOKa3yjy 3HaKOBe CTpeca KaJa ce BOJla KOHTAaMUHUPA, IITO oMoryhaBa
PaHO OTKpUBake Npo6ieMaTHIHUX BOA.

[IpupoHY OU/bHY CUCTEMU UMajy 3a [IW/b UMUTHUPAE IPUPOJHUX NpOLieca KOju ce
O/IBUjajy y MoOuyBapaMa, YMMe ce CTBapajy aMOujeHTa/He U €KOJIOLIKe 30He, YMECTO
3arabheHux, Te npesACcTaB/bajy CBOjeBPCTaH EKOCUCTEMCKH Mpolecop. CaMu MexaHU3MH, KOjU

72 R. G. Allen, S. A. McDonald, ]. C. Stewart, Phytoremediation of Contaminated Soil and Water, 2004.
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ce 0/|BHjajy yHyTap CUCTeMa, Cy M3y3THO CJI0XKeHH, a 00yXBaTajy MeXaHW4YKH, OHOJIOLIKHY,
$U3MYKHU M XEMUjCKU TPeTMaH OTHaJAHUX Boja’3.

MexaHMYKH TpeTMaH Ce O/BHja Y TAJOXKHULMMA, IZe [0Ja3u L0 UCTAJ0XKaBamba
YBPCTUX MaTepuja Ha [JHO, a AeJIMMUYHO U30HCTpeHa BoJa ce Jjabe OABOJAU Y GUTOaryHe
rZie ce Jjlajbe 0/iBUja OUOJIOLIKY TpeTMaH. buoJIoIKY TpeTMaH 0THaHUX BOJia Ce OC/lamba Ha
CIOCOOHOCT MOjeIMHUX OM/bHUX BPCTA /ia YKJamajy WITeTHe MaTepuje U3 OTNaJHUX BOJA.
du3nyKM TpeTMaH OTNaJHUX BOJla Ce peaju3yje MpoJaCcKOM OTIaJHe BoJe Kpo3 CyIcTpar,
KOju MpejcTaB/ba QUITEPCKU CJI0j, @ XEMUjCKM TPETMaH Ce OrJieJa y TpaHCchOpMUcCaHy
OTNAaJHUX MaTepuja y HeolacHe, OJJHCOHOCIIPOBOAY Ce OKCHAaLUja U peaykKiuja ¢ocdopa u
azoTa. Y Tabesu 3.4 je jaT NpuKa3 MexaHU3Ma yKJlamamwa 3arahuBaya y oTnaJJHUM BoJama.

Tabesa 3.4: MexaHHM3MHU yKJIamama 3arahrBaya y oTnaJHUM BoJaMa Kpo3 uTopeMeujaLujy’+

IlapameTap MexaHu3aM yKj1amama

CycneHzioBaHe MaTepuje CepuMeHTanyja

duaTtpanuja

OpraHcke 3arahuBauu Aepo6Ha 6uoJIOIIKA Aerpajaluja
AHaepo6Ha 6uoJIOlIKa Aerpajaaluja
HcnapaBame

[laTorenu CepuMmeHTanyja

dunTtpanyja

UV 3pauemwe

[IpupogHo ogyMupame
[IpesaTopcTBO

MeTanu Apncopniyja ¥ KaTjoHCKa pa3MeHa
BusbHa ancopnnuja
MuKpo6uoJIoliKa oKcujanuja/peayKiuja

YKynuu P BusbHa ancopnnuja
Ykynau N BbusbHa ancopniyja
JleHuTpudukanmja

BereTanyja uMa BeoMa BaXKHY YJIOTYy y paZly OBHUX CUCTeMa: IPeKo JIMCTOBA U cTabJj1a
omoryhaBa ce NpeHOC KMCEOHHUKA Y 30HYy KOpema; BPLIU alCopIIyjy OTHaJHUX MaTePHja;
yrUHyJIa BereTallMja MpejcTaB/ba XpaHy Te oMoryhaBa pacT U pas3BOj HNOTPEOHUX
MUKpOOpraHu3aMa Koju Bplile TpeTMaH OTNaJHUX BOJA; NIPOU3BOH-a eHepryje y Cay4ajy
Kopullhewa eHepreTCKUX OU/bHUX BPCTA; AJONPUHOCE €CTETCKOj BpeJHOCTH OBUX CUCTEMA.

Hajueunrthe ce kopucTeayTOXTOHe OWJbHE BpPCTe, MomyT Tpcke (yaT. Phragmites
australis), poros (n1aT. Typha latifolia), nepynuka (s1aT. Iris pseudacorus), waiu (1at. Carex sp.),

73 USEPA, Manual, Constructed Wetlands Treatment of Municipal Wastewater, 2000.

74Hoffmann, H., Platzer, C., Winker, M., von Muench, E.: Technology review of constructed wetlands; Subsurface flow
constructed wetlands for greywater and domestic wastewater treatment, Deutsche Gesellschaft fiir Internationale
Zusammenarbeit GmbH (GIZ), Eschborn, 2011.
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ald U HeKe 0Jf BUCOKO eHepreTCKUX BpCTa INOMYT KUHecke Tpcke (s1aT. Miscanthus x
giganteus), Bp6e (n1atT. Salixviminalis) u fp.

[IpefHOCTH OBUX cUCTeMaA Cy:

- Hucku TpolIKOBY U3rpajme;

- Hucku TpolkoBU ofipkaBama;

- Mana uiv HUKakBa notpeba 3a eHeprujoM;

- Hema 3axTeBa 3a MalIMHCKOM ONPEMOM HJIM Ce 3aXTeBa caMo MyMIIa;

- MoryhHocT ycnoctaB/bamwa ,HyJ1a“ 0THaza;

- Jlako ce ykJionajy y NpUpoJHY aMOUjeHT Haceba;

- Hema ynoTebe xeMukaJuja;

- 06e36ehyjy cTanuuTa 3a Apyry ¢yopy U payHy;

- PexynTuBauuja lerpaiupaHor 3eMJ/bUIITA — IpeTBapakbe y eKOJIOLIKY 0a3y;

- 3a uU3rpajiiby ce KOpUCTe NPUPOJHHU U JIOKAJTHU MaTepHUjay;

- Mory ce KOHTpyuCaTH TaKO Ja MCIyHe YCJ0B JAyaJHOCTH, MOJYJapHOCTH U
aZJallTUBHOCTH U CJIYXKUTH 3a J0Z,aTHA UCTPAXKMBama U 06pa3oBame MJIaIuX.

Henoctauu oBux ypebhaja cy:

- TloTpe6Ha je 3HaTHO Beha moBpLIMHA 33 IOCTaB/bakbe Y OJIHOCY HA CTAaHAApAHE
CUCTEME;

- He nocroje jacHo JlepUHNCAHU NPOjEeKTAaHTCKHU KPUTEPHUjYMHU 3a PA3JIHUUUTE
KJIMMAaTCKe YCJI0BE U PA3/IMYUTE MOJJIE OBUX CUCTEMA, TE€ CE MOPA IPOjeKTOBATH
3ace6HO 3a CBAaKH MOjeIMHAYHHU CIYYaj.

Tokom centem6pa 2017. rojuHe, 3ajefHO ca mnpejcraBHuLuMa Pakyatera 3a
npuMemeHy ekoJsorujy ,PyTypa“, cipoBesieHa je CTy[ujcKa MoceTa jeJHOM OHOJIOIIKOM
NOCTPOjerY 3a TPeTMaH oTnagHuX Boja y KupHubepry y Ayctpuju. [locTpojemse je usrpaheHo
3a 300 EC, a y Ttabenu 3.5 je fgaT mpukas pesyJsTaTa npeuunihaBawka OTNAJHUX BOJaA
IIOEMHYTOT NOCTPOjerha, a Koja Cy A00UjeHa MPUJIUKOM MOCETE UCTOT 75 76 77 78,

Ta6esna 3.5: BpepgHocTu npeunitheHe BoJie 6MOJIOLIKUM NTOCTPOjehbeM 3a TpETMaH OTNaAHUX BoJA Y

Kupnb6epry y Ayctpuju

75 Anonym, Biologische Pflanzenkldranlage Kiirnberg, “Satzung der Abwassergenosenschaft Kiirnberg",
Kiirnberg 2007.

76 Anonym, Biologische Pflanzenkldranlage Kiirnberg, ,Gebiihrenordnung der Abwassergenosenschaft
Kiirnberg“, Kiirnberg 2007.

77 Anonym, Biologische Pflanzenkldranlage Kiirnberg, ,Festschrift Bioklaranlage“, Kiirnberg 2007.

78 Anonym, Biologische Pflanzenklaranlage Kiirnberg, ,Klaranlage Kiirnberg Systemschnitt”, Kiirnberg 2007.
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Jo3Bo/beHe
KoHneHTpamuje IIpoce4yHe BpegHOCTH HaiMAIL i IDOLEHAT
IlapameTap Ha M3J1a3y U3 cucTeMa ) pont
3a HCIYIITAaE Y npeuyuithaBama’?
y KupHepry
Boze Il BpcTe
BPK5 (mg 02/1) <25 2 80
HPK (mg 02/1) <125 15 80
CycneHaoBaHa MaTepuja <35 1.70 90
(mg/1) '
' CTelleH
Yxymau P (mg/1) <1 0.62 nlllJEZHmhaBaH;a
TY CTeNeH
Ykynuu N (mg/1) <21 10.5 nzpl)EZHmhaBa}ba
MyTtnoha (NTU) <1 0.6 99
Yki1amamwe 6aKTepuja He
JleITMMUYHO
(%)

[locToje pa3ivMuuTH MoJeau cucteMa ¢UTOpeMeJHjaldje, KOjU Ce MOry
KaTeropu3oBaTH Y [iBe [JIaBHe I'pylle HA OCHOBY Ha4MHa IPOTOKA BOJe: €a CJIOOOAHUM TOKOM
Y ca MOJMOBPLUIMHCKUM TOKOM Bozie80 81,

Mogenu ca c10604HMM TOKOM BOJie YK/bY4yjy CUCTEMe Y KOjUMa BOJa LMPKYyJIHILIe
M3Ha/l OBpIINHE TJ1a, oMoryhaBajyhu 6u/bkaMa ia ancop6yjy KOHTaMUHUpaHe MaTepuje U3
BO/le KOja NpoJi1a3y Kpo3 lbUX0B KOpeHOB crucTeM. OBaj TUII cUCcTeMa 1o/ipa3yMeBa OTBOpeHe
6a3eHe WJIM KaHaJle Y KOjuMa BoJia CJ1I060/1HO Teue, a Ou/bKe Cy yrjiaBHOM ypaheHe kao ¢puTto-
dunTepusd2. [lpeHOCT OBUX CUCTEMA je IUTO CY JIAKIIK 32 UHCTA/IALMjy U Makbe 3aXTEBHU Y
norsiefy ofpxaBata. MehyTuM, Mory OUTH Make eQUKACHU Y YKIawbawby oJpeheHux BpcTa
KOHTaMMHallMja, Kao LITO Cy Texxe MaTepuje.

N36ucTpeHa oTnajHa BOJA Ce yJMBA Ha jelHOj CTpPAaHU U CJOOOJHO Teye IMpema
JAPYroM Kpajy rge ce HaJja3u ucnyct. Cama MOBpIIMHA OBUX MO/JeJIa je MOTIYHO U3JI0XKeHa
atrMocdepckoM yTuuajy. OBaj Mozies1 TpeTMaHa ce JlaHac pehe KOPUCTH Kao caMOCTaJaH y
npolecy TpeTMaHa OTNaJHUX BOJia, @ IPUMeHY IpOHa/Ia3y Kao Moc/e/ b1 y HU3Y, OJHOCHO
Kao 6a3eH 3a oJiMpame.

79 Diana Irvindiaty Hendrawan, Sulistyoweni Widanarko, Setyo Sarwanto Moersidik and Robertus Wahyudi
Triweko, The Performance Of Subsurface Constructed Wetland For Domestic Wastewater Treatment, ,
International Journal of Engineering Research & Technology (IJERT) ISSN: 2278-0181

80 RuZinski, N., Ani¢ Vucinié, A., Obrada otpadnih voda biljnim uredajima, Hrvatska sveucilisna naklada, Zagreb
(2010).

81 Malus i saradnici, Priru¢nik za ucinkovitu primjenu uredaja, Procis¢avanje sintetskih otpadnih voda
CEEPROJECT, Sveuciliste u Zagrebu, Gradevinski Fakultet Zagreb (2012).

82 Free Water Surface Wetlands for Wastewater Treatment: A Tecnology assessment.pdf - EPA document
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Mocvarna vegetacija

Povrsina vodnog lica
Distribucijska cijev
<

Muij

——— Zona korijena

Cnuka 3.2: CxeMaTCKHU NPHKa3 MoJieJia ca CJIo60JHUM TOKOM®™

MO,ZLeJII/I Ca NOANOBPIIHMHCKHUM TOKOM BOJE noapasyMeBajy Aa BOoJa IpPOoJia3nu Kpo3

3eMJbUILTE WJIU APYTH CYNCTPAT UCIIOJ, NOBPLIMHE, I'/le OU/bKe KOPUCTE CBOje KOPeHOBe Jia
ancop0Oyjy uiu pasrpaZie KOHTaMHUHUpaHe cyncTaHne. OBU CUCTEMH YeCTO YK/bY4yjy AyO/be
U CJIO’KeHUje CTPYKTYpe, Koju oMoryhaBajy 60/by UHTepPaKILUjy BoJie ca 6M/bHUM KOPEHOBUM
cucteMoM®4, [IpegHOCT OBUX cucTeMa je Beha eQUKACHOCT y yK/amamy LIMPOKOT CIeKTpa
KOHTaMHHaLMja. Kos 6M/bHUX MOCTpojera ca MoJNOBPLIMHCKUM TOKOM BOJie Pa3JIMKyjeMo
JiBAa MoJjeJsa: ca MOJMNOBIIMHCKUM XOpPU30HTAJHUM TOKOM U Ca MOANBPIIMHCKUM
BepPTUKAJHUM TOKOM BOJe€.

Mozenu ca noANOBPIIMHCKUM XOPU30HTAJHUM TOKOM BOJIE Ce OJJIMKYjy KpeTameM
OTNaJiHe BOJe KPO3 3eMJbHUIITE KOje je 3aTBOPEHO 0J; aTMocepcKor yTuiaja. Y oBOM
CUCTeMY, OTIIaJIHe BO/Jie IpoJia3e Kpo3 C10jeBe 3eM/bUIITa U QUATPUPAjy Ce KPO3 pa3IuynTe
MeJyje MOMYT MecKa, LIJbyHKAa U OPraHCKUX MaTepujania, oK OU/bKe NMPUCYTHE y CUCTEMY
Urpajy KJ/bY4yHYy YJIOTYy Yy YKJawaky KOHTaMMHaHaTa. OBaj MoJes MMa CBOje 3HA4yajHe
NO3UTHBHE OCOOMHE, KOje ce OrJje/iajy y BeJMKOj MOoMyJalluju MUKpOOpraHhsaMa Koje ce
dopmujapy y pusochepu, cycrieHA0BaHe YBPCTe MaTepHuje ce popMupajy Ha moBpuirHU. Ca
Jlpyre CTpaHe ycJeJ OorpaHu4yeHor TpaHcdepa KHCEOHMKa, He CIPOBOJAM Ce aJileKBaTHa
HUTPUPHUKALH]ja, aJlu Ce CIPOBOJU A0OPO YKIahawke HUTpaTa.

['J1laBHUM MeXaHU3MHU KOjI/I Ce KOpHucCTe y OBUM HOCTpOjel-bI/IMa Cy:

1. ®usuyka ¢uatpanuja: OTagHa BoJla MpoJia3u Kpo3 GuaTepcke caojeBe (cybcTpar),
rZie /10J1a34 [10 MCTaJI0’KaBama BeNrX yecTrIla y HOPO3HUM CTPYKTypaMa GUITEPCKOT
cJioja.

2. Xemujcka amncopmiyja: Beretanuja v ¢uieTpckd cyoj amncopbyje Heke 0/
pacTBOpeHUX KOHTAaMHUHAHATa, Kao IITO Cy MeTaJu, HUTpPATu U ¢pochaTH, KOju Mory
OUTH NPUCYTHH Y OTNIAaJHUM BOJiaMa.

83 Davor Malus, DraZen Vouk, Priru¢nik za ulinkovitu primjenu biljnih uredaja za procis¢avanje sanitarnih
otpadnih voda, Sveuciliste u Zagrevu, Gradevinski fakultet, 2012.
84 Kadlec R. H., Wallace S. D. Treatment Wetlands Second Edition. CRC Press: Boca Raton, Florida, 2009.
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3. buoJsiolmika JgekoMno3unuja: MUKpOOpPraHU3MHM KOjU Ce HacTawyjy y pU30MUMa
BereTalnyje U CyocTpaTy Urpajy BaXKHy yJIOTY y JAa/beM pasrpahuBamy OpraHCKHUX
KOHTaMMHaHaTa. KopeHoBM Ou/baka IMpyXxajy ONTHUMaJHE YCJOBe 3a pacT
MUKpOOpPraHrn3aMa, LITO o6oJbliaBa Op3uHy pa3rpahBama OpraHCKUX CyICTaHLU Y
OTNA/HO] BOM.

4. EBanoTpaHcnupayuja: busbke y3aumajy BoAy U3 3eMJbHMILTA U UCIIApaBajy je Kpo3 CBOje
JIUCTOBe (eBamopaliyja), IITO CMamwyje KOJUYUHY BOJie KOja OCTaje y CUCTEMY, aJlU
Takohe MOXKe UTpaTH YJIOTY y YKJIawbakhy HEKHMX UCNIap/bUBUX KOHTAMHHAHATa.

EneMeHTH Mojesa ca NOANOBPUIMHCKMM XOPHU30HTAJHUM TOKOM BOJie Cy AaTH Ha
cavny 3.3, rhe je:

YvBHa 30Ha 3a pa3/iMBamwe OTNaJHe BOJE;

BozponenponycHa MeMbpaHa;

duaTepcka UCyHA 0f LIJbYHKA WUJIU NECKA;

busbke Koje ce KopucTe y IpoLecy TpeTMaHa OTIIaJiHUX BOJ3;
HuBo Boze y naryHu;

W311BHa 30Ha;

OaBOJHA 11€B;

06jekaT 3a KOHTPOJIy HUBOA BOJie ¥ JIaTYHH.
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Ciuka 3.3: CxeMaTCKU NIpUKa3 eJleMeHaTa Mo/ieJ1a ca MOAINOBPIIMHCKUM XOPU30HTATHUM
TOKOM Bo/ie®

bus/bHa nocTtpojemwma 3a TpeTMaH OTIaJHUX BOJA ca MOANOBPIUIMHCKUM BEPTUKAJIHUM
TOKOM BOJie NpeJCTaB/bajy HalpeAHY U €KOJIOLIKU OAPXXUBY TEXHOJIOTH]Y KOja KOPUCTH
npupoAHe npouece ¢uaTpauuje M 6GUoJOIIKe pasrpahuBambe KOHTAaMMHAHATa MyTeM
BepTUKAJIHOT TOKA BOJZle Kpo3 3eMJbHIlTe. OBa BpCTa IOCTPOjema, Koja oApasyMeBa IPOTOK
BOJle KpO3 IIOpO3He MeJiMje Kao LITO Cy IecCak, LIJbYHAaK M OPraHCKU MaTepHujasiv, Urpa
K/bY4yHY yJOry y npeuuiihaBawy OTHaJHUX BOJA, NOCEOHO y MaJUM U CpelmhUM

85 Yymazal: Removal of Nutrients in Various Types of Constructed Wetlands, The Science of The Total Environment,
August 2007.
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KanalyuTeTUMa, Kao M y 06JlacTUMa T/ie je IpUPOJHU TpeTMaH OTHaJHUX BOJla eKOHOMCKHU
N0BOJbaH U eprKacaHs®.

[ToMOBPIIMHCKYU BEPTHUKAJIHU TOK BOJle Y OBUM CUCTEMUMA MOJpa3yMeBa MpoJja3ak
OTMaJHUX BOJIa KPO3 pa3/IMYUTE CJ0jeBe 3eMJ/bUILITA y BEPTUKAJHOM IMpaBly, rle ce
KOHTAaMHWHAHTU YKJakajy Ha BUlle HaulHA. OBa OMJ/bHA MOCTpPOjera KOMOUHYjy QU3HUKE,
XEMUjCKe U OUOJIONIKeE Mpoliece Koju oMoryhaBajy BUCOK cTeneH npeuyuniihaBawba OTIaJHUX
BoJ1a8’. [1TaBHU MeXaHHU3MH KOjU Ce KOPUCTE Y OBUM CHCTEMHUMA Cy UCTHU Kao U Ko/ MojeJsia
ca XOpUM30HTAJIHUM TOKOM BoJie. EJieMeHTU Mo/ies1a ca MOANOBPIIMHCKUM XOPU30HTAJTHUM
TOKOM BOJIe Cy JJaTH Ha cauLu 3.4, r e je:

YnuBHa 30Ha 3a pa3/iMBame OTNAaJiHe BOJE;
BosoHenponycHa MeMbpaHa;

dunTepcka UCNyHa Of LIJbYHKA UJIM N1ECKa;

buJbke Koje ce KOpucTe y IIpoLecy TpeTMaHa OTIIa{HUX BOJ3;

HuBo Boze y 1aryHy;

H3i1uBHaA 30Ha;

OnBOJIHA LIEB;

O6jekaT 3a KOHTPOJIy HUBOA BOJie Y JIaryHH.
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Cnuka 3.4: CxeMaTCKM NpHKa3s eJieMaHaTa Mo/ieJia ca IO/[OBPIINHCKUM BePTUKaTHUM
TOKOM Bo/ie®®
[IpuIMKOM TpOjeKTOBaka OBOI MoO/ieJia MOTPeGHO je BOAUTH padyHa Jia ce mopa
06e36eIMTH JUCKOHTUHYMPAHU JJOTOK OTIMajiHe BOJle, Y UHTEPBa/iMMa HEKOJIMKO MyTa Ha
JlaH. Y mepuojJly MUpOBama, U3Mehy JiBa HaJMBakba, BPIIU Ce€ OBa3AyllIeHe CPeIUIlHEer
buUITEPCKOT Jie1a, IITO je 0/ M3y3eTHe BaKHOCTH 3a CTBapakbe yC/I0Ba 3a O/IBHjarbe mpolieca

86 Cooper P.F. The performance of vertical flow constructed wetland systems with special reference to the
significance of oxygen transfer and hydraulic loading rate. Water Science and Technology, 2005.

87 Kadlec R. H., Wallace S. D. Treatment Wetlands Second Edition. CRC Press: Boca Raton, Florida, 2009.

88 'ymazal: Removal of Nutrients in Various Types of Constructed Wetlands, The Science of The Total Environment,
August 2007.
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Jlobpe HuTpudpukauuje. Hutpudukyjyhe 6axkrepuje ce pa3Bujajy y NpUCyCTBY KMCEOHHKA, A
ca ipyre cTpaHe AeHUTpUPUKYjyhu MUKPOOU 11BETAjy Y aHAEPOOHOM OKpYKeHY.

KapakTepuctuka 3a o6a moMeHyTa MojieJia je Aa Ce MOpa BOAUTH payyHa o
OCHUTypaBakmy MOTYNHOCTH peryJialyje HUBoa Bo/ie, a CAMUM THM U BpeMe PeTeH3Hje, Kao U
06e36eheme J0Bo/bHE KOJIMYMHE BOJIE 32 BEreTalujy.

Y nu/by noctusama Beher cTeneHa uckopuiihwa 06a Mojiesia, y nocjie/[lhe BpeMe ce
cBe yewihe KopucTe XMUOPUJHU CUCTEMHU, KOjU NMpPeJCTaB/bajy KOMOUHALMjy 06a Mojesa.
[Toctuxke ce Beha epUKACHOCT TpeTMaHa OTHAJAHUX BOJA, CUTYpPHUja HUTpUPUKALHU]a,
JleHUTpUPHUKalHja, Kao U 0ICTPAaHUBaKE CYyClIeHJ0BAaHUX MaTepHja. 360r aepoOOHUX YCJIOB3,
duTONAryHE ca BEPTUKAJHUM TOKOM Cy Hajuellhe mpBe y HU3y, a MOTOM 360r norpeba
JleHUuTpuduKanuje caeu GpUToIaryHa ca XOpu3oHTaJIHUM TOKOM Boes”.

[IpojekTOBame V3y3eTHO CJO0XEHO W
MYJATUAUCUUIUIMHAPDHU NPUCTYND U 3aXeJHUYKH paJ HUHXewepa, Ouosora, xemudapa,
TeXHO0JIOra, aHaJIuTH4Yapa KUBOTHe cpeaurHe. [Ipo6JieM ca KojuM ce NIPOjeKTaHTH CyoyaBajy
je /ila He IOCTOje jacHe CMepHHUILe 3a IPOjeKTOBalkbe OBUX CUTEMA, YCJieJ, 3aBUCHOCTH UCTUX
oz, HU3a paKTopa: KBaJUTeTa OTNaZHe BOJie, CTelleHa 3aXTeBaHOTr TpeTMaHa OTIaJHe BOJE,

noppiminHe. CBe o0oBo Boau  Moryhem

OBHUX cUCTeMa je noapasyMmena

KJIMMaTCKHUX  YCJIOBQ,
npeJrMeH3MOHKUCAaby YHMMe ce NoBehaBajy HeraTMBHM YTHI@ju CMp3aBaa BOJE TOKOM
3UMCKHX MeCEelU WM MOAAUMeH3UHOCAY LITO ONMET BOJAU WCIVIMBAaBHY OTIAJHE BOJE Ha
MOBPIIMHY, NI0jaBe HENPUjaTHUX MUpPHCA U HeaJleKBaTHOM TpPeTMaHy ONTaAHUX Boja. M3
Tebesie 3.6 yodyaBa ce /a je nmorpe6Ha Beha moBpiuiMHa 3a ¢UTOAryHE Ca XOPHU30HTAJTHUM
TOKOM BO/I€, IITO j€e YCJIOB/bEHO MOTPEOHUM peTEeH3MOHUM BPEMEHOM 33/IpKaBaba OTIAIHE
BoJle. Besinku Opoj pas/yMuUTHUX AOCTYINHUX CMEPHHMIIA 3a MPOjeKTOBame ce MOTy Hahu y
pagoBuMa: Cooper (2005), Vymzal et al. (2008), Kadlec and Wallace (2009).

pacroJioKuBe

Ta6esa 3.6: [IpubmkHE BpeJHOCTH 3a MPOPAYyH MOTPeOHe MOBIIMHE 32 pUTOAryHe Y 3aBUCHOCTHU

0/l KJIMMATCKHUX yCa0Ba%0

K/IMMA XJIATHA KJIMMA TOIIJIA KJINMA
Cpeama roguiima TeMnepaTypa Cpenma roguiimka TeMiepaTypa
<10°C >20°C
XopusoHTaNaH BepTukanan Tok | XopuU3OHTaJaH BepTukasaH TOK
[TOBPIINHA TOK BOJie BOJie TOK BOJIEe BOJIE

[ToTpe6Ha
MOBPLUIXHA 8 4 3 1.2

(m?/ES)

89 Davor Stankovic, Constructed wetlands for wastewater treatment, Gradevinar 69, 2017.

9Hoffmann, H., Platzer, C., Winker, M., von Muench, E.: Technology review of constructed wetlands; Subsurface flow
constructed wetlands for greywater and domestic wastewater treatment, Deutsche Gesellschaft fiir Internationale
Zusammenarbeit GmbH (GIZ), Eschborn, 2011.
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3.3 YnopedHa aHasau3a nocmojehux mexHoso0z2uja

Y oBOM MOTJ/IaB/by NPEJCTAB/bEH je MperJies JOCTYIHUX U Hajyelrhe mpuMembUBaHUX
MeTo/la 3a TPeTMaH OTNaJHUX BOJa KOje Cce KOPHUCTe Yy JeLleHTPaJM30BaHUM MoO/ieuMa
TpeTMaHa. CBaka o/ HaBeJleHUX MeToJla MMa cnenuduyaH TpeTMaH OTHAJHUX BOJA, alu
Kpajiby pe3yJTaT OBUX INpoleca Y BEeJHKOj MEPU OCTaje CJAWYAH, Y CMUCJAY MOOOJbllakha
KBa/IUTETa BoJie. Pa3inuuTe MeTo/ie ce KOPUCTE Y 3aBUCHOCTH 0/ JIOKAJIHUX YCJIOBa, KAo UITO
Cy BpPCTa OTHAHUX BOJA, JOCTYIHOCT PECypca, Kao U EKOHOMCKA U €KOJIOLIKA ONMpPaBJaHOCT
nprMeHe. Y HaCTaBKy je NpUKa3aH TabeJapHU MperJiel, OCHOBHUX KapaKTepUCTHKa
pa3MaTpaHUX TEXHOJIOTHja TpeTMaHa OTIaZJHUX BOJ1a, Koju oMmoryhaBsa Jiaklie ynopehuBame
pa3/IMYMUTHUX NPUCTYNA y KOHTEKCTY HUX0OBe NpuMeHe U ebpukacHocTu. OBaj nmperses aaje
nperJiefHe nHGopMalHje 0 OYeKUBAHOM CTeNeHy epUKACHOCTH, TEXHUYKHUM U €KOJIOIKUM
acneKTHMa, Kao U OICer MpUMeHe CBaKe 0J] METO/a, IITO je 0/ BeJIMKOT 3Hayaja 3a u36op
ONTUMAJIHOT pellea y oApeheHUuM ycaoBUMa.

Tab6esa 3.7: YnopeHa aHa/iM3a JJOCTYNIHUX TEXHOJIOTHja 32 TPETMaH OTNaJHUX BOJa

Hajmamu Hajmamu Hajmamu Hajmamu
Mapamera npouneHar npouneHar npouneHar NponeHaT
P P npeuyuinhaBama | npeynmhaBamwa | npeunmrhaBama | npeynmhaBama
SBR MBBR MBR duTopemeujanuja
BPK5 (mg 02/1) 70 70 95 75
HPK (mg 02/1) 75 75 90 75
CycneHaoBaHa
MmaTepuja (mg/1) 90 90 7 93
Jpyru crenen Jpyru crenen Jpyru creneH
Yxynmuu P (mg/1) npeuyrihaBawa | npeuuinhaBama 95 npevyuihaBamwa
Jpyru crenen Jpyru crenen Jpyru creneH
Yxymau N (mg/1) npeuyrihaBawa | npeuuinhaBama 90 npevuihaBamwa
MyTtHoha (NTU) 99 99 99.99 95
Yxi1amame
GaxTepuja (%) HE HE 99.99 JleTMMU4YHO

Y HapeaHuMm TabesaMa JaT je ymnopejHM IMpuKa3 (UHAHCUjCKUX 3axTeBa 3a
pasMaTpaHe MojieJile TpeTMaHa OTHaJAHUX Boja. TPOIIKOBM H3rpajJilkbe, Kao U IeHa
oipKaBamwa cy AobujeHu U3 komnaHuje ,Borplastika eko” , kao u u3 siMuHOT JocCajanIber
HCKYCTBA y IPOjeKTOBaKY U U3TPA/[HbU OBUX CUCTEMA.
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Ta6eJia 3.8:

[ToTpe6a 3a eslekTpuaHOM eHeprujom 3a 100, 500, 1000 u 2000 EC

IloTpe6a 3a
eJIEKTPUYHOM SBR MBR MBBR
€HeprujoM 3a dutopemegujanuja
KOMILIETHO BpeaHoct BpeaHoct BpeaHoct
NOCTpojeme (kw) (kw) (kw)
5.66 19.16 5.66 bes wiau
100 ES 3aHeMapJbHUBa
BpPEeHOCT
11.66 116.66 15.16 bes nau
500 ES 3aHeMapJbUBa
BpEJTHOCT
19.66 229.46 23.46 Bes niau
1000 ES 3aHeMapJbUBa
BpPEeHOCT
35.46 455.46 43.46 bes wau
2000 ES 3aHeMapJbUBa
BpPEHOCT

Tab6esa 3.9: YnopeaHu nprvkas ¢UHAHCHjCKOT aclieKTa 3a pa3MaTpaHe Mo/ieJsie TpeTMaHa OTIaJHUX

BOJA

IlapameTap SBR MBR MBBR duTtopemegujanmja
llena usrpaame (€/EC) 210-370 350-700 330-520 130 - 240
(Huje ypadyHaTa NOBpLIMHA
3a U3rpajwby)
TpowKoOBHU oZip>KaBiba Ha 1.70 2.50 1.90 0.10
roAuviimbeM HUBOY (€/m3)
[ToTpebHa noBpuIKHA 0.5-0.9 0.5-0.9 0.5-0.9 2-5
(m2/EC)

3.4 3akmyuyHa pasmampdared

HcTopujcku nocMaTpaHo, OCTOje JBa OCHOBHA L1M/ba TpeTMaHa OTIIalHUX BO/Ja, a TO
je 3aluTUTA 3/jpaBJba JbY/M - CIIpeYaBame LIMpema 3apa3e, Kao U 3aliTUTa BOJA U XKUBOTHE
cpeiuHe OJi OMAacHUX MaTepuja U3 ynoTpebbeHUx Boja. Ca moBehaweM ekoJIOIIKE
ocBellheHOCTH, Ka0 U /[IOHOILIEHEM 3aKOHAa M MNOJ3aKOHCKUX akKaTa, Koju mparte EY
perynaTuBy, cBe Behu je 6poj Manux 3ajeHMLIA U JAoMahHWHCTaBa Koje MMajy obaBe3y Ja
Bpllle TPETMaH ynoTpeb/beHUX BOJA.
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Be3 o063vpa Ha pas3/IMYUTOCT TEXHOJIOLIKUX TMpoleca KOjU ce JelaBajy y
IIOCTPOjerbMMa 3a TpeTMaH OTHAJAHUX BOJA, U3JIa3HU apaMeTpH, CBUX, UCITYHaBajy YCJIO0B
MaKCUMaJIHO [03BOJ/beHUX BPeJHOCTH M3J1a3HUX apaMeTapa. OBJie Tpeba HAOMEeHYTH U a
MBR TexHoJ/10THja Hy/j¥ HajBehy cTeneH TpeTMaHa OTNaJHUX BO/J3, Y3 YHUIbEHULY Jla ce Mopa
BOJUTH payyHa O KOHTUHYUTETY AOTOKA OTHNALHUX BOJA jep y Cay4ajy Ay»Ker U30CTaHKa
HOBUX KOJIMYMHA OTIAJHUX BOJA, Lle0 CUCTEM Ce Mopa IOHOBO NMOKpeHyTH. Ca acrekra
CJI0’KEHOCTH pajia HAjCJA0KEHUjU KOjU 3aXTeBa U BUCOKO KBaJU(UKOBAHY paJiHy CHAry je
MBP ypebaj, 0k je TpeTMaH oTnagHUX BoAa pUTOpeMeAMjallUjoM HajjelTHOCTABHUjU U He
3axTeBa CelLUjaJHy 00yKY JbY/ICTBA 3a OJip>KaBambe.

Kapa je peu o npoaykuuju MyJsba, HajBulia je koJ MBP ypebaja, anu ca apyre ctpane
cTeneH epUKACHOCTH je yjeJHO M HajBehrd M O0BU ypexkajy HUCNyHaBajy U HajCTpPOXKHUje
3axTeBaHe yCJ0Be TpeTMaHa OTHaJAHUX BoJla y MoceO6Ho 3aliTiheHuM noJpyyjuma.

Ca ¢uHaHcHjckor acnekTa, Hajpehe TpoukoBe u3rpaamwe uma MBP ypebaj, motom
MBEP, na CBP u Ha kpajy cuctemu ca ¢utopemenujauujoM. Kaga npuyaMo o noTpe6HO]
NOBPIIMHU PpUTOpEeMeaUjallMOHU MO/JIe/IU 3aXTeBajy 3HaTHe MTOBPLIKHE y OJJHOCY Ha OCcTaJle
Mogesie. Mako ce paJiy 0 3HaTHUM MOBPIIMHAMA, y PYPaJIHUM CpelMHaMa OBO He 6U TpebaJsio
Jla Ipe/icTaB/ba 3Ha4ajaH napaMeTap, 063MpOM Jjla TOTOBO Y CBaKOj CpeIMHU ce Mory Hahu
3HaTHe JerpajupaHe MOBPIIMHE KOje ce MOT'y YIOTPpeOUTH 32 OBy HAMEHY.

Y oBOM IOT/IaBJ/bY CYy IPUKa3aHe HeKe 0/, JOCTYNHUX TPaAULMOHAIHUX TEXHOJIOTHja
Koje ce KOJ, Hac Hajuyelhe KopucTe y MoJieJIMMa JlelleHTPaJIM30BaHUX CUCTEMA y3 NMPHUKa3
IPUPOJHUX OW/BHHUX CUCTEMM Ca NPUHLUIMMA QUTOpeMeAujaluje Kao aJlTepHAaTUBHOT
peliewa TpeTMaHa OTHAHUX BOJA, Koje OH, CXO/JHO AaTOj yIopeJHOj aHa/IM31 IapaMeTapa,
030U/bHUje Tpebaso y3eTH y pa3MaTpame y Aa/bUM IJIAHCKMM JJOKYMEeHTHMa Y aHaJiu3aMa.
OBHU cUCTeMU NIPeACTaB/bajy UHOBATUBHY U €KOJIOLIKHU OJPKUBY TEXHOJIOTH]Y KOja KOPUCTHU
NpUpoJiHe Tmpoluece 3a epeKTUBHO MNpeuuthaBawe BoJe. HbuxoBa NPUMEH/BUBOCT Y
pPa3/JIMYUTUM YCJIOBHMA, KA0 U €KOHOMCKA M €KOJIOLIKAa KOPUCT, YMNHE OBY TEXHOJIOTH]jY
BOXXHUM pelllelkheM Y KOHTEKCTY ylpaB/babkba OTHAJHUMM BOJAMa, MOCEOHO y MambHUM U
cpeAbUM KanauutetuMma. byayha uctpaxuBama Koja he ce pokycupaTy Ha ONTUMU3ALU)Y U
npusiarohaBamwe OBUX CUCTEMAa pPa3/IMYMTHM YCJOBHMMA, Ka0 U Ha pPa3BoOj HOBUX OU/bHUX
BpCTa 3a OBaKBe cHUCTeMe, Ouhe K/byyHa 3a HUXOBY IIMPOKY NPUMEHY U YyHanpehemwe
ebukacHocTu. MU3a30Bu u 6yayhu npaBLU UCTPaXKUBakba NPUPOJHUX OM/bHUXX OCTPOjetba
KOja ce MOpajy ieTa/bHO pa3MOTPUTH:

- OnTtumusauuja cucteMa: Mako cy oBakBU cucTeMU epUKACHHU, HbUXOBA ONTUMU3AlM]ja
Yy Pa3IMYUTHUM KJUMATCKHUM W TeOJIONIKUM YCJOBHMMA U Jla/be MpeCTaB/ba MU3a30B.
[loTpebHa cy Jla/ba HUCTpakuBamka Koja he omMoryhuTu 6o0J/be pasyMeBambe U
npeBubhame yUMHKA OBUX CUCTEMA Y PA3JIUYUTUM YCI0BUMA.

- MeHaMeHT 6MJ/baKa U O/ip>KaBambe: [IpeBullle WM peMaJsio BoJie, Kao U HEMPaBUJIHO
O/lp>KaBame OWJ/baKa, MOXe JO0BECTH [0 CMawewa ePUKacHOCTU cuctema. CTora,
NPaBUJIHO yIpaB/balbe pPacTOM OWJ/baKa U KOHTpOJIA AUCTPUOYILMje BOJe OCTajy
K/bYYHU QaKTOpH 3a yCIeX.
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- PerysnaTuBHU okBUp: Pa3BUjame U UMIJIEMEHTALMja CTaHAap/ia U peryjaaTuBa Koju he
OMOTYNHUTH HIMPOKO NMPUXBATah€ OBUX CUCTEMA KA0 JIEFTMTUMHUX METO/Ia 32 TPeTMaH
OTIMaAHUX BOJA.

Y 0BOM pajly HUje aHaJIM3UPAHO NIUTake O Iarame OTINaJHOT MyJba, jep je KOJUYUHA
MyJba Ca OBAKO MaJIUX [I0CTPOjera MaJla U IpeNnopykKa je [ja ce KOPUCTH 3a JeKOMIIOCTUPabe
3aje/lHO ca 3eJIeHUM OTNaJloM YMMe OM Ce 3aTBOPHO LIMKJ/IYC M MOCTUIJIA HyJIa OoTnaja. ¥
IPOTUBHOM IIpeJJIOoT je [ja ce oJJjarakbe MyJba BPIUM Ha HAjOJIMKeM LeHTPaJIHOM CUCTEMY
KOjU Ioceiyje IMHUjy MyJ/ba, Ha TPAZCKY JENOHH]Y.
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lloinasmwe 4: JEOQHHUCALE METO/IOJIOTHJE OJJAEHPA
TPETMAHA OTHHAAHHUX BOJA AELEHTPA/IN30BAHOI' CHCTEMA

4.1 AHasau3a aHKeme 0 cnpeMHOCmMu MewmdHd cd mepumopuje
epada Kpamesa 3a npumeHy uHosamu8HuUX peuwera y obaacmu
mpemmaHa omnadHux 80da

Y upumy yTBphuBama cnpeMHOCTHM MeluTaHa rpaza KpasbeBa, 3a mnpumeHny
MHOBATHMBHUX pellea y 00J1acTU TpeTMaHa OTNaJHUX BOJA, Y IEPHUOAY OJ anpuJa o jyJa
2021. ropuHe, CIPOBe/iEHA je aHKeTa, KOjoM je o6yxBaheHo 204 vciUTaHUKA ca TEPUTOPHje
64 MecHUX 3ajefHuMLa rpaga KpameBa. 3a peannsanujy aHKeTe NPUIPEMJ/bEH je YIUTHHUK,
KOjH je NONyHeH KPO03 AUPEKTHY KOMYHUKAIIY]jy ca UCIIUTAaHULIMMa.

YOUTHUK ce cacToju of, [iBa Jiesla MTamba 3aTBOPEHOr THUIA, ONLITEr Jesa KOoju ce
OJIHOCH Ha couuo-geMorpadpcke MHPopMalLuje UCIUTAHMKA, OJHOCHO MeCTO CTaHOBaa,
CTapoCcT U 0o6pa3oBame U Jpyru [leo KOju ce OJHOCH Ha MHPOPMHUCAHOCT O CTaBOBHMa
MCIIATAHUKA [10 IUTalky yIpaB/bakba 0TNaJHUM BOJaMa.

Y cknazy ca mocraB/b€HUM NPeAMETOM, OCHOBHU LJU/b€BU UCTPAXXUBakhaHa Koje je
Tpebasio JOOHUTU OATOBOPE, OUJIH CY:

[]1: CTaBOBM UCNMTAHUKA 110 MUTay 3arahera *KUBOTHE CpeJiuHe
[12: HauuH cKyn/bakha U TPeTMaHa ynoTpeb/beHUX Boa y JoMahMHCTBMMA UCITUTAaHUKA
[13: UnpopMHCcaHOCT 0 3HAYAjy TpeTMaHa ynoTpeb/beHUX BOJA

[14: MHpopMHUCAHOCT HCHUTAHMKA O MO3HABamky Mojesa OGU/BHOr NpeduiihaBara
ynoTpeb/beHUX BOJA

[15: CnpeMHOCT 3a IpUMeHY HHOBAaTHBHUX pellleha 3a TPeTMaH ynoTpeb/beHUX BoJia

[Ipukyn/beHd NOAALM aHKETOM Cy aHaJlu3upaHd KopulliheweM mporpama 3a
CTaTUCTUYKY 00paay nopataka SPSS (The Statistical Package for the Social Scieces) w
Microsoft Excel.

AHKeTHpameM cy obyxBaheHHU UCIIUTAHUILM ca TepUTOpHUje rpajaa KpabeBa, oJHOCHO
13 68 MecHUX 3ajeaHuLA rpaja Kpasbesa.

Tab6esa 4.1: CTpyKTypa y30pKa npeMa MecCTy >KHUBJbeHa

I'paj 18 8.82%
[Ipurpazicko Hacesbe 66 32.35%
CeJsio 120 58.82%

YkynaH 6poj ucnutanuka = 204
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W pag,
H Mpurpaacko Hacesbe

m Ceno

Cinuka 4.1: CTpykTypa y30pKa npeMa MecCTy KUBJbEHa

Y aHKeTHpawy Cy y4eCTBOBa/IM MCIIUTAHUIIM CBUX CTAPOCHHUX JA06a.Y y30pKy je 24
(11.76%) ucnutanuka ctapoctu o 18 g0 30 roguHa, 86 (42.16%) ucnuranuka ox 30 1o 45
rogvuHa, 3atTuM 73 (35.78%) crapoctu o 45 mo 60 roavHa v 21 (10.29%) ucnutaHuKa
crapujux of, 60 roarHa.

Ta6esna 4.2: CTpyKTypa y30pKa [ipeMa CTapoCTH

18 - 30 24 11.76 %

30 - 45 86 42.16 %

45 - 60 73 35.78 %

[Ipeko 60 21 10.29 %
YkynaH 6poj ucnutanuka = 204

npeko 60 18-30
10.29% 11.76%

AS kG m18-35
35.78% m35-45
45 -60
M npeko 60

Cnuka 4.2: CTapoCT UCIUTAaHUKA
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Kajsa je o6pa3oBHa CTpyKTypa y NWTamy, OCHOBHO o6pa3oBame uMa 21
(10.29%)ucnuranuka, 135 (66.18%) ucnuTaHMKa HUMajy cpeAme obpa3oBame, a 48
ucnuTtaHuka (23.53%) uMa BUCOKO 06pa3oBame.

Ta6esa 4.3: CTpyKTypa y30pKa IIpeMa CTapoCTH

OCHOBHO 06pa3oBame 21 10.29%
Cpeanme ob6pa3oBambe 135 66.18%
Brcoko o6pa3oBame 48 23.53%

YKynaH 6poj ucnutaHuka = 204

B OcHOBHO 06pasoBatbe
B Cpeatbe obpasoBake

Bucoko obpaszoBarbe

Cnuxa 4.3: Cmapocm uchumanuxa

I11: CtaBoBHM N0 NUTawy 3arabema >KUBOTHe cpeUHe

Jlaneko HajBehe Opure y Be3u ca 3arahemeM KUBOTHE CpeJjiHE, HA YKYIHOM
OCMaTpPaHOM Y30pKy, M3a3uBa Hebe36eHO BoJocHabAeBame 82 (40.20%) vcnyUTaHUKA,
IOTOM HeypeheH cucCTeM caKyl/bakba M HU3HOILIEHa KOMyHasHor otnaza 61 (29.90%).
HepocTaTak cucTteMa 3a cakyllJbakhe U TPeTMaH OTNaHUX Bo/ia je mpeno3Hasio 51 (25.00%)
MCNIUTAHUKa, a 3araheH Ba3ayx 3abpumwana 10 (4.90%) vcnutaHuka.

Ta6ena 4.4: CTaB uCIUTAHUKA y TIOTJIe[ly HajBeher ekoJIOMIKOT Tpo6JieMa

HeypebheH cucTeM cakyn/bamkha U U3HOLIEHha KOMYHAJIHOT OTNajAa 61 | 29.90%

HepocraTak cvcTeMa 3a CakylJbakbe ¥ TPEeTMaH OTNaJHUX BoJia 51 25.00%

HebGe36eaH0 BoJgoCHAOeBabe 82 |40.20%

3araheH Ba3ayx 10 4.90%
YkynaH 6poj ucnutanuka = 204
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4.90%
3araheH Ba3gyx

Heb6e3beaHo BofocHabaeBarbe 40.20%

HepocTaTtak cvcTema 3a cakyn/bakbe U TPeTMaH
ynoTtpeb/beHnx BoAa

25.00%

HeypeheH cucTem cakyn/bakba U M3HOLEHA KOMYHANHOT 29.90%
oTnaga

Cnuka 4.4: Cmas ucnumanuxa y no2iedy Hajeehee exonrouikoz npodiema

I12: HayvMH cKynbaka M TpeTMaHa yNoTpeG/beHUX BoJa y JAoMahuMHcTBHMMa
HCIUTAaHUKA

CarniefaBatkbeM NpPUKYIJbEHHUX OJIOBOpa, yoyaBaMoO Ja HajBehu mpoueHaT
UCNIMTAHWKa, IUTamke CaKyl/bakha U TpeTMaHa OTNaJHUX BOJA M3 JAoMahHMHCTBa pellaBa
M3rpajilboM CeNTUYKHX jaMa 96 (47.06%) ncnutHuKa, notoM 51 (25.00%) je npuk/bydeHO
Ha Irp/CKy KaHa/M3anuoHy Mpexy, 33 (16.18%) je npuk/by4eHO Ha JIOKaJIHy KaHaJIU3aLuOHY
Mpexy, Aok 24 (11.76%) ucnutaHuKa HeMa HUKAKBO pellieke 32 0THaiHe BoJie, Beh ce UCTH
cJ1060/1HO U3J/IMBAjy y KaHaJle, BOJOTOKe U CJM4HO. Kpo3 pasroBop ca UcUTaHUIMMA KOjU
MMajy CeNTUYKE jaMe Kao pelleme, JOUIM CMO 0 UHPopMalLuja a ucTe HUCY u3rpahene
Kao BOJIOHENPOIyCHe Kao HU Jja ce PeJIoBHO MpasHe U O/ip>KaBajy WU/l CTpaHe HaJJIeXHOT
KoMyHaJiHOT npeay3eha, Beh ce mpa3sMHe aHra>koBawkbeM MelllTaHa KOjU MOCeAYjy LIUCTEPHE,
a KOju INOTOM CajZip»aj U3JIMBAjy Ha NOJbONPUBpPEJHE IMOBPIIMHE WJIU OTBOpPEHE KaHale,
BOJIOTOKE U CJIUYHO.

Ta6esa 4.5: MecTo ucnyuitawa OTIaJHUX BOJla U3 JOMahHHCTBA

['pajicka KaHa/IM3alMOHA MpeXa 51 | 25.00%

JlokaJsiHa KaHaJIM3allMOHa Mpexa 33 |16.18%

CenTuyka jama 96 | 47.06%

Huiurta of HaBegeHOT 24 | 11.76%
YkynaH 6poj ucnutanuka = 204
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paacka JlokanaHa CenTnuKa jama HuwTa op HasegeHor
KaHa/nn3aumoHa KaHann3aumoHa
mpexka Mpexa

Cnuka 4.5: Mecmo ucnywmarea omnaonux 600a u3 domahuncmea

Kaga roBopuMo o WHPOPMHCAHOCTH JAa JIM Ce HCIylITeHa OTHaJiHa BoJa U3
foMahuHcTBa npeuumthaBa, cBera 15 (7.35%) ucnuTaHMKa ce U3jaHUCIO Ja ce BoJa
npeuuithaBa, 1ok 28 (13.73%) ucnuraHuka je peksao He, a 161 (78.92%) ucnuTtaHUK je
peKJIo /1a He 3Ha.

Ta6esna 4.6: [IpeuninhaBame oTHaJHUX BOJja U3 JoMahuHCTBA

Jla 15 7.35%
He 28 13.73%
He 3Ham 161 78.92%

YkynaH 6poj ucnutanuka = 204

[a He He 3Ham

Cnuxa 4.6: llpewuwhasarse omnaonux éooa uz domahuncmea
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I13: UHdopMHUCaHOCT 0 3HAYajy TPeTMaHa yNoTpe6/beHUX BOAA:

Behu 6poj ucnurtanuka, 146 (71.57%) ce wu3jaCHMO MO3WTHUBHO Y TOTJEAY
HEONXO/JHOCTU npevuithaBama ynoTpebbeHux Bojia. Ca ipyre cTpaHe, HEOUYEKHUBAHO BUCOK
6poj, 49 (24.02%), je pekJsio la He 3Ha, WITO YKa3yje Ha HEONXOAHOCT MH(pOPMHUCAA O
nocjeAuviiaMa HeaJleKBAaTHOT NpeuulinaBamka YNOTPeO/bEHUX BOJA Ipe HCOyLITama y
peLUITjeHT.

Ta6esa 4.7: CTaBOBY MCHUTAHUKA O MOTPeOU npeuninhaBama ynorpeb/beHUX BoJa

Jla 146 71.57%
He 9 4.41%
He 3Ham 49 24.02%

YkynaH 6poj ucnutanuka = 204

H [a
M He

4.41%

He 3Ham

Cnuka 4.7: Cmasosu ucnumanuxa o nompeou npeuuwhiasarna ynompeodmenux 800a

I14: UHPOpPMHUCAHOCT UCNIUTAHMKA O MO3HABamky MoJeJja OW/BHOr mpeuyumhaBama
ynorpeo6/beHUX BOJa:

Kazia je ped o mo3HaBamwy JAOCTYNIHUX MHOBAaTHBHUX TEXHOJIOTH]ja 3a NpeyriihaBame
ynotpeb/beHUX BoJa puTOpeMeaujalidjoM, OUEKHBAHO, MaJu OpOj ce M3jaCHUO Ja 3HA O
KaKBOM Mo/ieny je pedy, cBera 8 (3.92%) ucnuranuka. MMajyhu y Buay lbuxoBy epuKacHOCT,
a ca ijpyre CTpaHe HUCKY eHepreTCKy 3aXTeBHOCT Kao ¥ IPeNopyKy /ia je ynpaBo 0BO MoJeJl
KOjU Ce Mpenopyyyje 3a Maka Hace/ba U MHAWMBUPYa/Ha JJoMalWMHCTBA, yKa3yje Ha OTPedy
noausamwa HUHPopMHcaHOCTH rpabaHa o MoryhuM HauuMHMMa npeduiihaBamba
ynoTpeb/beHUX BOJA, a CaMUM THM M Ha MNOJY3ame KBaJUTeTa >XMBOTA Y pPypaJHUM
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cpefiuHaMa. Y MpUJIOT OBOMe IOBOPH M MojaTak jAa 4yak 167 (81.86%) ucnuTaHuKa ce
M3jaCHWJIO Ja »KeJu Ja ce HUHPOpMHULIEe O IOMEHYTOM MoJesay IpedulthaBamwa

ynoTpeb/beHUX BOJA.

Ta6esa 4.8: UHGOpMHUCAHOCT UCTMTAHUKA O TO3HABAKY MOJeJsia GUJ/bHOT npedrithaBama

ynoTpe6/beHUX BOJA

Jla 8

3.92%

He 196

96.08%

YkynaH 6poj ucnutanuka = 204

L_WiF]
B He

Cnuvka 4.8: UHpOpMUCaHOCT UCIIUTAHMKA O I03HABaWky MoJiesia 6U/bHOT NpeuniihaBama

y1'IOTp€6J'beHI/IX BO/Ja

Ta6esa 4.9: CnpeMHOCT UCIIMUTAaHUKA O 10JaTHOM MHPOpMHUCaY 0 MoJely 6U/bHOT NpeynithaBama

yHnoTpeb/beHUX BOJA

Jla 167

81.86%

He 37

18.14%

YkynaH 6poj ucnutanuka = 204
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m [a
H He

Cnvka 4.9: CnpeMHOCT UCIIUTAHUKA 0 J0JJaTHOM HHOpPMUCAY 0 MOJiely OGU/bHOT
npevuithaBamwa ynorpeb/beHUX BOJa

].l5: Cl'lpEMHOCT 3a IPpUMEHY HHOBATUBHHUX pe€llI€ha 3a TPETMAaH yn0Tpe615e1-mx BO/Ja

3a cpeMHOCT Jia NpUXBaTe U NMpPHMeEHe MHOBAaTHMBHA pellera 3a NnpevydinhaBambe
ynotpebsbeHUx Bogace usjacHuio 118 (57.84%) ucnutanuka. Umajyhu y Buay aa je maso
6poj Jbyau MHGOPMHUCAH O CIICOOHOCTU MOjeJHUX OU/bHUX BPCTa Ja Bpule npedyuinhaBame
OTIMaJHUX BOJA, 0Baj OpOj je, CBaKaKo, ONTUMHUCTHYAH, Te yKa3yje Ke/by U CIPEMHOCT ajlu U
noTpeby Jia ce 0Baj NpobJieM pelld MPUMEHOM NMPUXBAT/bUBUX CUCTEMA.

Ta6esa 4.10: 3aHTEepPECOBAHOCT /A Ce IPUMEHE CUCTEMHU 3aCHOBAHUX Ha yNOTPeOH 6U/baka Koje
MMajy cnocobHoCT npevyrihaBamwa
Ja 118 57.84%

He 86 42.16%
YkynaH 6poj ucnutanuka = 204
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HE
42.16%

m [a
N He

Cnuxa 4.10:. 3aunmepecosarnocm 0a ce npumene CucmemMu 3ACHOBAHUX HA YRompedu Oubarka Koje umajy
cnocobnocm npeuuwhasarsa
3akspy4yak: [IpejMeT OBOT HCTpaXkMBama 6UO je UCIIUTHBAabE CTAaBOBA jaBHOCTH Y
Be3W I03HaBaka NnpobsieMa npeuyuinhaBamwa ynoTpeb/beHUX BOJA Kao U CHPEMHOCT Ha
IpHUMeHY NPUPOAHOT OMJ/bHOT MoJeJsa npevyriihaBama ynoTpeb/beHUX BoJa. Y CKJIady ca
npeJMeTOM UCTPAXKHUBaKa, CTY/Mja je MMaJia eT LIUJbeBa: /jJa UCTPaXKu CTaBOBe UCIIMTAaHUKA
N0 NUTawy 3arahemwa KUBOTHe cpeauHe (1), ga ce pobujy umHbopmaluyje 0 HaYUHY
NPUKYIlJbakha U TPeTMaHa yNoTpe6/beHUX BoJia Y ;oMahMHCTBUMA UCIUTAHUKa (2), KOJTUKO
Cy UCIUTAaHUIY MHGOPMHCAHU O 3HAYajy TpeTMaHa ynoTpeb/beHUX Boja (3), Aa ce ucnura
KOJIMKO Cy UCHMTAHMULU YNO3HATHU Ca MOJEJNOM OM/bHOI mpevyriihaBama yHnoTpeb/beHUX
BoJia (4), Ha Kpajy UCTpaKMBakbe je MMaJsio IIM/b U Jla UCIUTA CIIPEMHOCT UCIUTAHUKA 3a
IpYMeHY WHOBAaTUBHUX pelllekha 3a TpeTMaH YynoTpeb/beHUX BOJQ, OJHCOHO MPUMEHY
NpUPOJHUX OU/bHUX NIpedyrcTaya ynotTpeb/beHux Boja (5).

Ha ocHOBy pe3ysiTaTa HCTpakMBalba MOXe Ce W3BYNHW 3aK/bydyaK Jia 10 MUTabY
3arahema KHMBOTHE CpeJiMHe, UCIMTAaHUKe, HajBUllle OpUHe Hebe30eJHO BOJOCHAO eBabE,
JIOK UX CKOPO IOJjje/lHAaKO OpHHEe HeJJOCTaTaK CUCTeMa 3a OJ[HOIlIeHhe KOMYHAJIHOT OTIa/ia,
Kao U HeZI0OCTAaTaK CUCTeMa 3a NpevuinhaBambe yrnoTpe6/beHUX Boia.

Hajsehu npoijeHaT CTaHOBHUIITBA HA CEOCKOM MOAPYYjy, KOPUCTU CENTUYKY jaMy 3a
ofJlarame ymnoTpeb/beHHMX BoZa. Y TpajCKUM W NPUTpPaJCKUM Hace/buMa, BehuHa
MCIIMTAaHUKA, UMa [IPUKJ/bYYaK Ha IPAJICKY UM JIOKAJIHY KaHAJIU3aLUOHY MPEXY.

AHanM30M oAroBOpa UCIMTAaHUKA, 0KO 70 % cMaTpa Jja je BaXKHO pelllaBame NUTamba
oABohewa U npeuuinhaBamwa ynoTpeb/beHUX BOJA, IITO je CACBUM OYEKMBAHO MMajyhu y
BU/IY J1a UCTIUTAHHUIIM Ca CEOCKOT MOAPYYja, T/ie YIrJIaBHOM HeMa KaHaJIM3al[MOHOT CUCTEMa,
Cy caMu NpUHYyheHH Jia peliaBajy 0BO NUTame.

Kaga  rosopumo o MoJiesly  npeuyuinhaBawka ~ ymoTpeb/beHUX — BoJa
dbutopeMeujauujoM, ynoTrpedboM NPUPOJHUX OUbHHMX IpeuyucTaya, BeoMa Maju Opoj
UCNIUTaHWKa, 0KO 4%, ce u3jacHMO Ja 3HA Ja NojejuHe OU/bHE BpPCTa MMajy CBOjCTBO
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npeuuinhaBamwa ynoTpeb/beHux Boga (4). Ca Apyre cTpaHe, NOKasaJlud Cy BeJUKY
3aMHTEPEeCOBAHOCT 3a Jja/be UHPOpPMUCahe 0 IOMEHYTOM MOJieJly U Ha4uHy puMeHe (5).

OcHOBHa OrpaHHYea 0BOT UCTPAXKHUBaKa Cy MaJIM 00YXBaT y30pKa. McTpakuBameM
je ooyxBaheH camo rpaj KpasbeBo, ofHOCHO 68 MecHUX 3ajegHula. UMnnkauje 3a 6yayha
UCTPaXXMBakha y OBOM acleKTy MOry Ja OyAy y Morjefy yK/byddBama ILIMper y30pKa
CTAaHOBHHULITBA U CTpaTUPUKOBaWka Y30pKa INpeMa ob6esieXjuMa OCHOBHOT CKyIla
CTAaHOBHMKAa, 10 MO0Jy, CTAapOCTU U 06pa3oBamy. Takohe KOpUCHO 6M GUJIO UCTPAKUBAE
IPUBPEHUX Cy6jekaTa Moce6GHO HAa CEOCKOM MOJPYYjy.

4.2 Kpumepujymu 3a odabup mexHo/02Uje mpemmMaHa OomnadHux
soda

Y nuby ycrnocTtaB/baba OJPKUBOCTH 0/BOhera M TpeTMaHa ynoTpeb/beHUX BO/Ja,
NOTPeO6HO je U3BPIIMTU aHaJu3y GaKTUYKOT CTakba Ha TepeHy Te MNPUMEHOM
BUILIEKPUTEPUjYMECKE aHaAN3e JOHETH OJIYKY Aa/bel pa3Boja CaHUTAlLlUje U KaHa/lucCakba
HaceJba.

[IpBU KOpakK je aHa/IM3a nocTojeher cTawa y Hacesby, 0ZJHOCHO NPOBepa Jja Jik OCTOjU
u3rpaheHa KaHa/sM3alMOHA MpeXa U IMpOolleHAa HEeHOr CTawa. Takohe, moTpebHO je
IPOBEPUTH HA KaKaB HAuWH Ce BpPIIM TpeTMaH OTNaJHUX Bozaa. Ha Teputopuju rpajga
Kpa/beBa Koja je aHa/M3uMpaHa Kpo3 OBaj paji, TpeTMaH ynoTpeb/beHUX BOJA, CEM
JleJTMMUYHO U3rpaheHor IeHTPaIHOT NMpevyrcTaya, FOTOBO U /1a He MOCTOoju. YrnoTpeb/beHa
BO/Ia C€ KaHA/IM3AIMOHUM CUCTEMOM JUPEKTHO OJIBOJY UJIH JI0 HAjOJIMDKET pelvijeHTa UIn
/10 CENITUYKE jaMe U3 Koje ce BO/ia ONeT HEKOHTPOJIMCAaHO U3JIMBa UJIU NIpeJUBa.

Cnenehu kopak, je Aa ce KopucTehy BULLIEKPUTEPHUjYMCKY aHa/IU3Y JedUHUILe U oZjabepe
HAjONTHMAJIHUjU MOJZieJl TpeTMaHa OTHAJHUX BO/Ia, Y3 06aBE3HO YCIOCTaB/bakhe CUCTEMA
yIpaB/bakba U OJ[pKaBamba CUCTEMA, jep je TO jeJlaH 0[] YCJI0BA yCIOCTaB/bakba OJ[PKUBOCTH
cucTema.

Y cny4ajy Aa y aHaJIM3MpaHOM HaceJ/by He IOCTOjM HUKAKBa KaHaJIM3alOHa MpeXa, IPBO
je MOTpe6GHO MPOBEPUTH Y/Ia/bEHOCT MOCTOjeher eHTPaJHOT CUCTEeMA 32 TPETMaH ONTaHUX
BOJla U U3BPIIUTU TEXHO-€KOHOMCKY ONpPaBJAHOCT MPHUK/bY4YeHa Ha UCTY. Y CYNpPOTHOM
norpe6HO je, omeT, y3 NoOMOh BHIIEKPUTEPHjyMCKE aHa/JM3e ONTUMHU30BATH
JleLleHTPAIM30BaHU MoOJieJl TpeTMaHa ynoTpe6G/beHHUX BOJa Y3 00aBE3HO YCIOCTaB/baibe
yIpaB/bakba U O/Ip>KaBama CUCTEMA.

CBe 0BO je rpadMuKU IPUKa3aHO Ha cye/iehoj airopuTaMcKoj LIeMHU.

78



[ Jla 11 ¥ HAace /by NOCTOjH KaHAIHCAKE HACE/ba ]

JA HE
[ Jla mu mocToju TpeTMAaH OTHA/{HHX BOJA ] Jla 11 NOCTOjH TeXHO-eKOHOMCKA ONPABSAHOCT
NpPHK/BYYetha Ha [eHTPaIHH CHCTEM
A A HE

Cucren eduxacas BumekpuTe pHjyMCKa SELRERN T ele BumexpuTepHjyMcKa

¥ noraeny HE SRR JAOKyMeHTaIHja 3a ananmsa
cTeneHa => onTumMuzanuje ATOB HeNOCTa]yIy ontumuzanuje JTOB
TpeTMaHa KOJIEKTOPCKY MPEey
JA
. HE
MocToju cucTem
OApHABARA I => Yenocraepakke CHCTEMA OAPIHABARA H YVIPABbaka
VOpaEkaka
AA JA
CHCTEM JE OJPHHB

Cnuka 4.11: AJ'[l"OpI/ITaMCKa CXeéMa yCIIoCTaB/balkbad OAPKUBOCTHU KaHAJIM3ATUOHOT CUCTE€MaA HAacCeJ/ba
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OnTuManHu Mozes Tpeba 1a 6y/ie EKOHOMCKH OJIp>KUB, CA MUHUMa/JIHUM HeraTUBHUM
yTULIAjeM Ha >XUBOTHY CpPeJUHY U 3/paB/be JbyJAH, Ka0 U TEXHUYKU jeJJHOCTaBaH 3a
oapxkaBamwe?l. Takohe, Mopa O6UTH y CKJIaJy ca BakehHMM 3aKOHCKUM U peryJaaTOpHUM
OKBHUPHUMaQ, a CBe y [JUJ/bY MOCTHU3aHa OAPKUBOCTH Yy EKOHOMCKOM, EKOJIOLIKOM U COLIUjaIHOM
KOHTEKCTY.

EKOHOMCKa OAp>KMBOCT Nojpa3yMeBa Jia u3abpaHa TeXHOJIOTHja NpedulthaBamwa
OTMaJHUX BoJla O6y/ie $UHAHCUjCKU NPUXBAT/bUBA 3a Kpajier KOpUCcHUKA. OCHM MOYeTHe
MHBECTHLMje, Tpeba Mak/bMBO Pa3sMOTPUTHU U TPOLUKOBe OJprKaBama’2%3. 3a pasJyiuKy o[
[IeHTPaJIM30BaHUX CHUCTeMa KOjU ce MpOjeKTyjy 3a mnepuoge of HajMawe 30 rojauHa,
JleleHTPaJIM30BaHd CUCTEMHU Ce, 300T CBOje OCET/bUBOCTH, MPOjEeKTYjy Ha MEPUOJ, Of
HajBuie 15 roguHa. OBaj ¢pakTop Mopa OUTH y3eT y 063Up NpU AePUHHUCAKHY OTPEOHUX
peuHBeCcTULH]ja. JeflaH o/ pa3Jjiora HeepuKacHOr QYHKIIMOHUCAKA CUCTEMA MOXe OUTHU U
BUCOKa IleHa OJ/ip>KaBama, KOjy KOPUCHULM HUCY y MoryhHocTu ga miaahajy. Pasnauuure
CTyJAMje yKa3yjy Aa TPOIIKOBH ycjyra BoJoCHabjeBaba U KaHa/IM3alldje He 64 Tpebaso Aa
npeby 3% 1o 5% npoceyHor npuxoja AoMahHMHCTBA, Kako 60U ce 06e36eu/1a AYrOpoYHa
O/IP>KUBOCT CHUCTEMA.

EKoJiomka oap>KHUBOCT 10/ pasyMeBa Jjla U3abpaHU MoJies1 oAroBapa CTaHAapAuMa
3alUTUTE JbYJCKOT 3[paB/ba U KUBOTHE CpeJjMHE M Ja MOCTWXe NOoTpebaH cTeneH
npeuydithaBawa oTnagHuUx BoJa. I[lopes ykyamwamwa ONacHUX MaTepuja M MNATOTeHa,
NOTPeOHO je pa3MOTPUTHU M MOTYNHOCT IOHOBHE yIoTpe6e npeyrMinheHUx OTNaZHUX BOAA,
IITO je NOCEOHO BAXKHO Y PYpPaIHUM NOJpy4YjuMa r/ie NOCTOju NOoTpeba 3a HAaBOHhaBakheM
obpaavBux noBpimivHa. OBO mpejcTaB/ba jeJlaH oOJi HauyvHA 3a 3aTBapame Kpyra
npevuithaBamwa 0THaJHUX BOJa.

CouMja/THO-MHCTMTYLUOHA/IHA OAP>KMBOCT I0Jpa3yMeBa Ja Kpajib¥ KOPUCHUILY
OyAy afilekBaTHO MHQOPMUCAHU U CIPEMHH Jla IpUXBaTe NpejJioKeHa pellewna. Mojes Koju
ce ycBaja Mopa OUTH Y CKJIaJly ca CBUM peJieBaHTHHMM 3aKOHKMMa Y nponucuMa. Kako je panuje
HarJalleHo, HAaKOH H300pa W MU3Tpajmbe CUCTeMa, jeJjaH o[, K/byYHUX KOpaka je
YyCIOCTaB/balbe MeXaHU3aMa 3a HeroBO yIpaB/bakbe U OJpKaBamwe. Y cpeJiMHaMa rje He
NIOCTOjH /0BOJbAaH OpOj CTPYYHOT KaZpa, MOTPeOHO je OCUrypaTH Ja u3abpaHU MoJes He
3axTeBa aHTXX0Bakbe BUCOKOOOPA30BaHOI UJIM CllelMjaJIM30BaHOT KaJpa, Beh Ja JIoKaJHO
CTAaHOBHUUITBO, Y3 MUHUMAaJIHy 00YKY, MOKe YIIpaB/baTHU CUCTEMOM.

1 Dewberry, J., Sustainable Development and Decision-Making. Routledge, 2013.

92 Bernal D., Restrepo L, Grueso-Casquete S., Key Criteria for Considering Decentralization in Municipal Wastewater
Management, Heliyon, 7(3):e06375, doi: 10.1016/j.heliyon.2021.e06375. PMID: 33869824; PMCID: PM(C8035498,
2021.

93 Brzusek A., Widomski M.K., Musz-Pomorska A., Socio-Economic Aspects of Centralized Wastewater System for
Rural Settlement under Conditions of Eastern Poland, Water, 14, 1667, 2022.
https://doi.org/10.3390/w14101667
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4.3 AHasau3za euwecmpykux Kpumepujyma - MCA (Multi-
criteriaanalysis)

Op HajpaHUjUX BpeMeHa, JbyAU Cy 6UIM MPUMOPAHHU Jja ;OHOCE PA3HOBPCHE OJIJIYKeE U
Jla u3abepy KpuTepujyMme Koju he um omoryhutu gja npoHahy HajioBoJ/bHUj€e pelieme. Y TOM
KOHTeKcTYy, [luTaropa je uspekao 4yBeHy u3jaBy: ,U360pu cy oKOBH CyO6UHEe", KOja yKa3syje
Ha Ay6OKy MOBE3aHOCT OJJIyKa ca TokoM 6yayhHocTu. OBa u3jaBa He caMo Ja WUIYCTpyje
BaXKHOCT M3060pa y *KUBOTHOM KOHTEKCTY, Beh U oJijpakaBa CyIITUHCKY HUCTUHY Koja je
3HayajHa Y KOHTEKCTY CaBpeEMEHUX HayYHUX U UHXKEeHhEePCKUX MPUCTYIA KOjU ce 0OJJHOCe Ha
JIOHOLIEeH€ O/I/1YKa Y CI0’)KEHUM CUCTEMUMa.

[IpojekTOoBame AeleHTPaJU30BaHUX CUCTEMa Ipe/CTaB/ba CJAOKEH MpOoLeC KOju
3axTeBa pa3MaTpabe BeJIUKOT 6poja ¢pakTopa Koju UMajy 3HavyajaH YTULAj HA YCIIOCTaB/bakhe
U oJp>KaBame QYHKIIMOHAJNHE OAPKUBOCTU CHUCTEMA. Y OBOM INPOLECY, JOHOCUIIAL] OJJIYKe
MOpa NaXK/bUBO aHAJM3UPATH CBA JJOCTYIIHA pellleha, CHPOBOAUTH JleTa/bHY KBAJIUTATUBHY
¥ KBAaHTUTATHUBHY aHaJIU3y U, HA OCHOBY OBHUX aHa/IM3a, JOHETU OJJIYKY Koja he UCyHUTH
CBe MOCTaBJ/beHE 3aXTeBe. Y MPAKCH je YeCTO NMPUCyTaH KOHTPAAUKTOPAH OoAHOC u3Mebhy
€KOHOMCKe MOJ0OHOCTH pellelha U HheroBe eKOJIOLIKe PalMOHAJHOCTH WJU COlHjasiHe
NPUXBAT/HUBOCTU. TO moJpasymMeBa Jla EKOHOMCKU MPUXBAT/bHUBA pellekha He MOPajy YBeK
OUTH y CKJIaJly C MPUHIMIIMMA OJPXKUBOCTHU U COLMjaJIHE MPaBJe.

Y TOM CMUC/Y, MyJITU-KPUTEPHjyMCKa aHa/IK3a Mpe/CcTaB/ba K/byUYHHU ajaT 3a U3bop
HajonTUMaJiHUjer peulea. OBa aHasiM3a omoryhaBa cBeoOyXBaTHO pa3MaTpame |
BpEe/IHOBak€ CBUX PEJIEBAHTHUX KPUTEPHjyMa KOjH Cy OMTHHU 3a JIOHOIIehe oJ1yKa. KibydHa
KOMIIJINKOBAHOCT OBOT IPOIieca CacToju ce y MoTpebu Ja ce pa3MOTpe Pa3JUUUTH, YECTO
KOHQJIUKTYjyhH, KpUTepujyMu KM Moryhe omnuuje, IWTO A0BOAU A0 dopMHUpama ceTa
NOTEHIUja/IHUX pellleha. Y KOHTEKCTY ONTHMU3allkje CUCTEMA, BOXKHO je HAallOMEHYTH Ja
MYJITU-KPpUTEPHUjYMCKa aHa/IM3a caMa o ce6U He /aje ,,0NTUMaJHO" peliewe, Beh ciyxu kao
OKBHUP KOjU Tpya Ay6Jbe pasyMmMeBarmbe caMor HpobGJjeMa M, CaMUM THM, OJIaKIlaBa
JIOHOIlIEe 00jeKTUBHUje U epeKTUBHUje OJTyKe 4.

TuMe ce 3HayajHO MOGOJbIIABA TPOLEC OJJIYYHBaa jep oMoryhaBa pasMaTpame CBUX
acrekaTa npob6JsieMa, Kako 64 ce U36erao jeJHOCTpaH MPUCTYN U OCUTypaJia AyropoyHa
OJIP>KUBOCT U360pa.

%4 Saaty, T.L., The Analytic Hierarchy Process: Planning, Priority Setting, Resources Allocation. McGraw-Hill, 1980.

81



0

300

280

260

240

220

kK LA ESEE
ses B
991 I
292 I
993 I
93« [
995 B
995
297 IR
sz I
299 I
000 S
2001
2002
2003
2004 [
2005
2006 |
2007
UL |
oos ——
PEE—————————————
i
ey
Pees—=-—-—==-—._——>=-= =

Cnuxa 4.12: bpoj nybauxayuja y nepuody o0 1950. 0o 2014. co0une y obracmu uieKpumepujymcroe
00IyuUBarba y Npoyecy OOHOUerba 00NyKa’

Y oBupy oBOr paja, U3BpLIEHA je aHa/Ju3a IPUMEHOM MeToJe KOPHUCHOCTH
PROMETHEE (engl. Preference Ranking Organization Methodod for Enrichment Evaluation),
KOja mpejcTaBJ/ba je[lHY OJ MOCJAeJHUX, HAjJKOMIJIETHHjYy U HajcaBpeMeHHjy COPTBEPCKY
MMIlJIEMEHTALUjy MeTO/ie BUILEKPUTEPHUjyMCKe TOMONhU y 0/i/yduBamby °.

OBa MeToja omoryhaBa cucTeMaTCKO Mopeheme KaKo KBaJUTATHBHUX, TaKO U
KBAaHTUTAaTUBHUX KPUTEPHjyMa KOjU MMaAjy pasjuyuTe cTeneHe 3Hayaja’’. Kopuurhewmem
codpTBEPCKUX a/1aTa, OBAj MPOLIEC CE MOX€e U3BPIIMTH Ha Kpajie jeZlHOCTAaBaH HAYMH, LITO
omoryhaBa edukacHO JoHollewe oaayka’s. [s1aBHe QyHKIHUje Koje OBa MeToAa Ipy:xa

yKIbYy4yjy9o:

- Hpentudukanujy Hajoosme moryhe oasyke: CopTBep oMmoryhaBa 6p30 u MmperusHo
npeno3HaBakbe HajONTUMAaJIHUjerT pellleha Ha OCHOBY JleUHUCAHUX KPUTEPUjyMa.

- Panrupame oanyka: MoryhHoCT paHryMpamwa pa3/IMuMTHX pellieha 0/ HajlIoBOJbHUjer
J10 HajMame IM0XKe/bHOT, YMMe Ce JIAKO Mpy»Ka jacaH nperJes omnnuja.

- Busyanusanujy npo6sema: OmoryhaBa KOpUCHMLIMMA Jia BH3yeJHO MpejCcTaBe
npo6JieMe U OINIUje Koje MMajy Ha pacroJiarawmby, YMMe ce OJIaKlllaBa pa3yMeBame
NOTEHIMja/IHUX NoTelKoha U KOHQJIMKTA y IPOLEeCY AOHOLIEeHha 0//IyKa.

95 Ballestero, Pérez-Gladish and Garcia-Bernabeu, 2015, cmp. 14

% Brans J.P., Mareschal, B., Vincke Ph., How to Select and How to Rank projects: The Promoithee method, Europian
Journal of Operational Research, 24(2):228-238., 1986.

97 De Keyser W. Peeters P, A Note on the use of PROMETHEE Multicriteria Methods, European Journal of
Operational Research, 89(3), 457-461. 1996.

98 Brans J.P., Mareschal B., (1992), Promethee-V: MCDM Problems with Segmentation Constraints, vol. 30 (2), pp.
85-96

99 Goodwin, P., & Wright, G., Decision Analysis for Management Judgment. Wiley, 2014.
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- IlocTtusame KOHCEeH3ycCa: y Cﬂy‘{ajEBI/IMa KaJZla BUIIE€ [OJOHOCHWJIalla OJJIYKa HMa
CYNpoTCTaB/b€HA MUIL/bEA, 0BA ME€TO/id IIOZACTHUYE Capaitby Y TIOMaXe y IOCTU3alby
3aje,£u-11/1q}<or CTaBa.

OcHOBHH NoJALIM 33 OBY aHAJIU3Y JleQUHUILY Ce MyTeM MaTpUlle OAJy4YUBaba, Y K0jOj
cy (ai, az,... an) IpeAcTaB/bajy MOTyhU CKyN pelilermha UK aJTEPHATUBA, [10K (K1, K2,.. Kk) YUHE
CKYTI peJieBaHTHUX KpUTepUjyMa Koju he 6UTH KopulllheHU 3a TpoleHy cBakKe o/ oniuuja. OBa
CTPYKTypa omoryhaBa jacHy M OpraHu30BaHy aHa/M3y Koja OCHUI'ypaBa OGjeKTHBHO
JIOHOLIEeHe O/IJIyKa Y IoMaXke Y o/ipehuBakby HajONTUMAJHUjUX pellema.

Tabena 4.11: MaTpuna ognyurBamwa y okBupy Visual PROMOTHEE MeToge100 101

AJITEPHATHUBE KPUTEPU]YMHU
k1 k2 Kk
al kl(al) k2(al) kn(al)
a2 k2(al) k2(al) kn(a2)
an kn(al) kn(al) kn(al)

Visual PROMETHEE npejcTaB/ba BULIEKPUTEPUjYMCKY METO/I0JIOTH]y 32 paHTHpambe
¥ eBajlyalidjy aJiITepHAaTUBHUX pellea. OBa MeToAa oMoryhaBa JOHOCHOLYY OJJIyKa Ja
CUCTEMATCKM MPOLIEHU U yIIOpeaHr aJITEPHATHBE HA OCHOBY BHILIE KPUTepHUjyMa, Kopuctehu
MaTeMaTU4YKe W BH3yeJiHe ajiaTe. Y HACTaBKy Cy JAeTa/bHO OMNHCAaHW KJ/bYYHU KOpalu
HEOIXO0JHU 32 UMILJIEMEHTAIUjy OBe MeTo1e102,

1. IIPBU KOPAK: Jlepunucame moryhux pemema 1 peJieBAHTHUX KpUTepUjymMa
[IpBy  Kopak mnojpa3dymMeBa MJeHTUUKOBawe JOCTYINHUX aJTepHAaTHUBA
A={ai,az,...,an} u yrBphuBamwe kputepujyma K={kik,...kx} koju he 6utn kopuuthenu
3a NIpOLleHy cBakor peniewa. [loToMm oasyuuBay Tpeba aAa geduHulle Gykiuje
¢yHkuje npedepeHuuja Pj(d) 3a cBaku KpuTepujyM Koja KBaHTUQDUKYyje CTeleH
npedepeHuyje jefHe asTepHATUBe HaJ JApyroM. Metoposoruja ce 6asupa Ha
nopehemwy cBakor napa ajaTepHaTHMBa Ha OCHOBY paHUje eUHUCAHUX KPUTEPHUjyMa.
Y oBoM mponecy, oAyduBay AoJesbyje npedpepeHnujy jeZlHOj of, aaTepHATHBA, Koja
MOKe UMaTH BpeaHOCT u3dMehy 0 u 1, 1To ofjpaxkaBa cTeneH npedpepeHiyje y o4HOCY
Ha ApyTy aJTEPHATUBY.

[TocToje wect TunoBa ¢pyHKLHja npedepeHnrjalos rae:
- Tun 1: OcHoBHa M jegHOCTaBHA QYHKIHja KOja He caZip KK HUKAKBe [apaMeTpe,
Y KOPHCTH Ce BeoOMa peTKo.;

100 Cupic’ M., Tummala R.V.M., Suknovi¢ M., Odlucivanje: Formalni pristup, FON, Beograd, 2001.

101 J p. Brans and P. Mareschal. The PROMETHEE GAIA decision support system for multicriteria investigations.
Investigation Operativa, 1994.

102 Brans, J. P., & Vincke, P.: A Preference Ranking Organisation Method: The PROMETHEE Method for Multiple
Criteria Decision-Making, Management Science, 31(6), 647-656, 1985,

103 Brans, J.P.,, Vincke, Ph., Marechal, B. (1986) "How to select and how to rank projects: The PROMETHEE
method; European Journal of Operational Research, 24, 228-238
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- Tun 2: dynkuuja y 064Ky U, Koja caap Ky camo npar uHaudpepeHTHOCTH. OBa
byHKIHMja ce KOPUCTU KaJla HeMa 3HauyajHe pasyiuke u3Mely anTepHaTHBa y
OKBUPY IaTOT KpUTEPHUjyMa;

- Twun 3: ®yHkuuja y 06/MKy V, Koja caap»ku npar 3Havaja npedepeHiuje. OBge
je mpedepeHuUja AedrHHCAHA KAao NPONOPIMOHANHO OJICTyNake u3Mehy
ajJiTepHaTUBa y UHTepBasy oz 0 1o |ml;

- Tun 4: je dyHKIMOja 06J1MKa HUBOA U CaJIP>KU NIparoBe HHAWPEPEHTHOCTH N U
3Hayvaja npedepeHLe m;

- Tun 5: J/luHeapHa QyHKIMja Koja caAp:Ku Npar UHAUGEPEeHTHOCTH, npar
3Hayvaja npedepeHiiyje U NPOoNnoPIHUOHATHO je O/ICTyNay aATEPHATHRBA;

- Tun 6. l'aycoBa ¢yHKIMja U cagpxu caMo [‘aycoB mpar 3Hayaja o.. OBa
dyHKIHMja ce KOPDUCTHU BeOMa PeTKO.

Y cBUM rope HaBeJleHMM OJyHKLMjaMa, NapaMeTap m MnpejcTaB/ba Mpar
MHAMPepeHTHOCTH, KOju 0O3Ha4YaBa HajBehe ofcTynamwe n3Mebhy fBe ajiTepHaTUBE Ha
KOjeM OHe He pa3JIMKyjy 3HayajHo jefHa of Apyre. [lapameTrap n npeacraBsba npar
cTpore npedepeHLiyje, KOjU 03HaYaBa HajMambe 0/ICTyNnakbe u3Melhy Be aJTepHaTUBE
koje ce Beh cmarpajy passukoBuMa. [lapamerap o (sigma) y ['aycoBoj dyHkuuju
npeactaB/ba [aycoB mpar 3Hayaja, KOju ce KOPUCTH JAa AepUHHUIIE pPaACIOJeNy
BaXKHOCTU YHyTap ofpebeHor omncera u 0OUYHO Ce KOPUCTU KaJila Cy OACTyHama
CJI0KE€HUja U 3aXTeBajy HallpeJHUje MoJe/Iupame.
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Cruxa 4.13: Tunosu ¢pynxyuja npepepenyuje'™

2. APYI'U KOPAK: loae/buBambe TEXKUHCKHX KoedulyjeHaTa
Y cneneheM kopaky ce AeduHMINY MOHAEPH, OJHOCHO TEXUHCKU KoepUIHMjeHTH
Wij=(w1, wz,.., wk). TeKMHCKM KoepHLIMjeHTH KMMajy 3HauyajaH YTHIAj HA KOHAYHU

104 Brans, J. P., & Vincke, P.: A Preference Ranking Organisation Method: The PROMETHEE Method for Multiple
Criteria Decision-Making, Management Science, 31(6), 647-656, 1985.
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pe3ysaTaT nponeca ojJjy4yrMBawma. Beha BpesaHocT wj ykasyje Ha Behu 3Hauaj
KpuTepujyMa Kj, mto 3Hauu Ja he antepHaTuBe Koje uMajy 60Jbe epdopMaHce Ha
TOM KpUTepHUjyMy OUTH noBJawheHe y paHrupawy. MebyTum, HeomnxojHo je
Nak/bMBO JlepUHUCATU TeXKUHEe KaKo OU ce u3berse Hexxe/beHe MPUCTPACHOCTH UJIN
HemoTnyHe mpoueHe. [locToju Bullle MeToAa 3a [JOJe/bUBakbe TEXKUHCKHUX
KoedulMjeHaTa, YK/by4yjyhulos:
- JlupekTHOo oapebuBame: JloHocusnal oAJyKa JAUPEKTHO JoJesbyje TeXUHe Ha
OCHOBY Cy6jeKTUBHE NPOLEHeE.
- YmnapeHno nopehemwe: Kopucrehu mMeToze kao wro je Analytic Hierarchy Process
(AHP), kpuTepujymu ce ynopehyjy y napoBuMa, a 3aTUM Ce U3padyHaBajy TeXKUHe
Ha OCHOBY pe3yJ/TaTa nopehema.
- CraTucTHyKe MeToze: Y HEKUM C/Iy4yajeBMMa, TEXHUHE Ce MOTY OAPeAUTH Ha
OCHOBY CTaTUCTHUYKUX M0JlaTaKa UM eKCIIePTCKUX NPOLeHa.

Jlojie/beHe BpeIHOCTHU MOpajy 6UTH HOpMaJIU30BaHe, OHOCHO:

W, =1
J=1

TPEhHU KOPAK: H3payyHaBame IO3UTUBHOI U HETaTUBHOT TOKa

Ha ocHoBy pedunHucanux ¢yHKIMja npedepeHlivje U TEXKUHCKUX KoedUIUjeHaTa,
M3payyHaBajy ce NO3UTHUBHU U HETaTUBHU TOKOBH 3a CBaKy aJTepHaTUBY. HeTo Tok
npeJicTaB/ba K/bydHU nokasaTesb y Visual PROMETHEE meTtonu koju omoryhaBa
paHrupame aJTepHaTHMBa Ha OCHOBY HUXOBUX YKyNHUX nepdopmaHcu. OBaj Kopak
WHTEerpullle pe3yJTarte Jjo6ujeHe U3 NO3UTUBHOT (b+(at)¢+(at)) 1 HeraTUBHOT TOKa
(b-(at)¢p—-(at)), npyxajyhu KoMIJIETHy CJIMKYy O CHarama M cjabocTUMa CBake
aJTepHaTUBe y 0JlHOCY Ha ocTasel06, PauyHamo ux npeko ciaefnehux uspasa:

- [Ilo3uTuBaH TOK 3a aATepHATHUBY at (peACTB/ba CHATy aJTepHATUBE):

n
1
& (a,) = mz m((a, a,)
=1
't

- HeraTuBaH TOK 3a ajiTepHaTUBY at (MpeAcTaB/ba C1a60CT aJITEPHATUBE):
n
b @)= —= Y nlapa)
~(a,)=——7 ) m(a,,a
t n—1 el by
t'=1

t' &t

[Ipu yeMy je n 6poj aTepHATHUBA.

105 Sagaty, T.L., The Analytic Hierarchy Process: Planning, Priority Setting, Resources Allocation. McGraw-Hill, 1980.
106 Figueira, |, Greco, S., & Ehrgott, M. (Eds.) (2005). Multiple Criteria Decision Analysis: State of the Art Surveys.

Springer
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4. YETBPTHU KOPAK: U3payyHaBamke HETO TOKA M paHIUpaHe aJITepHaTUBaA
HeTo TOK npe/icTaB/ba YKYIIHY BpEJHOCT aJITEPHAaTUBE U M3padyyHaBa Ce Kao pasJ/ivKa
MO3UTUBHOT U HETATUBHOT TOKa, 1o ciaeAehoj popmynulo7:

" (ar) = ¢ (ar) — ¢ (ar)

PaHrupamwe ajTepHaTHBa Ce BPLIM MO MNPUHLUIY Beher HETO TOKA aJTepHATHUBE.
PesysTaTu paHrupama MOry ce BU3YyeJHO MpejacTaBUTU KopuiiherbeM PROMETHEE
[aycoBor aujarpama uwad Apyrux rpadpuykux npukasal®®. OBu mnpukasu oJaKIIaBajy
MHTEepIpeTalujy oJHoca U3Mehy aJiTepHAaTHUBA U NIPYKajy AOAATHU KOHTEKCT 3a JJOHOIIEHE
OZJIyKa.

4.4 JlepuHucare Kpumepujyma u HUX080 NOHJepUCAHE

OneHa oApP>KUBOCTH JielleHTpaJIM30BaHUX CUCTeMa NpeuuinhaBawa OTNaAHUX BOJA
3axTeBa UCIIMTUBAaE PA3/IMUUTUX KPUTEPHUjyMa, KOjH Cy N0/le/beHU Y EKOHOMCKE, eKO0JIOLIKe
u conujanHe ¢akrtope. [lopes Tora, oBa npolieHa UHTErpuile NepcrnekKTUBe U YBUJE CBUX
peJieBaHTHUX 3aMHTEePEeCOBAHUX CTPaHa, YMHehH npouec cBeo6yXBaTHUM U UHKJIY3UBHHUM.

Y numy fedrHUcakba MaTpUle 3a ONITUMAJHO pelllelhe TpeTMaHa OTHAJAHUX BOJA Y
pypaJHUM Hace/bUMa, O/ MpecyAHOr 3Hauyaja je TMpaBuJaH H300p peseBaHTHUX
KpUTEPHjyMa, Kao M HUXOBO jacHO JedUHHUCAke U JoJe/bUBambe TEeXUHCKUX
KoepHUIMjeHaTa, C 063MpPOM Ha TO Ja cy Moryha peuiewa Beh aepuHucana. Kpurepujymu
Tpeba Aa 06yxBaTe CBe peJjieBaHTHe (paKTope KOju YTUUy Ha U300p HAjIoroJHuje MeToze
TpeTMaHa OTHAJHUX BOJa y JlelleHTPaJIM30BaHOM cucTeMy 109,

Y oBOM HCTpaKuBawy, U3060p KPUTEPUjyMa YK/bYYHMBAO je capaJHUYKH MpoOlec ca
K/byYHUM 3aMHTEPEeCOBaHUM CTPAaHaMa, KOjU je CIpOBeJieH Kpo3 CEpPUjy YeTUPHU PaJiJMOHULIe
O/ip>KaHe y pypaJIHUM 3ajelHULIaMa Ha noZApy4jy rpaza KpasseBa. PaguoHulie cy cipoBeieHe
y nepuoy oz MmapTa A0 Maja 2019. roguHe 1 To y: onluTUHU Bpwayka bawa, M3 JlonatHuya,
M3 ButkoBarn kao u y 'pazckoj ynpaBu rpasa Kpasmesa, ca ykynHo 134 yyecHuka. TokoMm
OKpYIJIMX CTOJIOBA, YYECHUIMMa je NMpe3eHTOBaH 3Hayaj npeduurhaBawa ynotpeb/beHUX
BOJIa; JaT IperJse/ JOCTYIHUX TeXHOJIOTM]ja 3a npevyrinhaBame ca N0Ce6HUM OCBPTOM Ha
MoJies1 mpevyulihaBaka yHnoTpeO6OM NPUPOAHUX OWJ/bHUX MHpeyrcTada. TOKOM OBHX
paZiMOHHUIIA, yYECHHUIIM CY CTEK/IM 3Hakbe 0 3Hauajy npeyuinhaBawa OTNaJHUX BoJAa U OUIU
Cy YIIO3HATH ca NperjefoM pas3/IMYUTUX TEXHOJIOTHjAa JOCTYNHUX 3a JeleHTpaJlu30BaHe
cucteMe npeuninhaBamwa. HakoH npeseHTanuja, yuecCHULM Cy MOJAENUIMN CBOja BUheHa, LITO
je noBeJsio 10 uaeHTUUKALMje U IOHJEepUCaba HajpesieBaHTHUjUX KpUTepHUjyMa 3a u3bop
moziesna. CBM HJAeHTUPUKOBAHM KPUTEPUjyMHU OWJIM Cy TpyNMcaHd y TpHU KJacTepa:
€KOHOMCKe, €KOJIOLIKe M colujasHe. MHBeHTapu3alvja OBUX KpUTEpHUjyMa, 3ajeJHO ca

107 Behzadian, M., Kazemzadeh, R. B,, Albadvi, A., & Aghdasi, M.: PROMETHEE: A comprehensive literature review
on methodologies and applications. European Journal of Operational Research, 200(1), 198-215, 2010.

108 Mareschal, B, & Brans, ]. P.: Geometrical representations for MCDA: The GAIA module. European Journal of
Operational Research, 34(1), 69-77, 1988.

109 Doan, N.A.V., Smet, Y. De. An alternative weight sensitivity analysis for PROMETHEE Il rankings. Omega, 80.
2018.
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HUXOBUM 00jallllbe bMa, KOjU Cy KOJIEKTUBHO YTBpheHU TOKOM OKPYTJIUX CTOJIOBA, CaXKeTa

jey Tabenu 4.12.

Tab6esa 4.12: Onuc KpuTepyjyMa 3a ONTHUMU3AIM]jy MO/IejIa TOCTPOjeha 32 TPETMaH

OTHNaJHHUX BOZA Yy AC€LHEHTPA/IM30BAHHUM CUCTEMHMA y pypaJIHUM CpeJUHAMa

KPUTEPUJYM

OIIUC KPUTEPHU]JYMA

Knacrep / Jeaununa

K1:
IleHa usrpagme

O6yxBaTa BpeHOCT U3pa/ie MPOjeKTHE
JIOKyMeHTallvje, nprubaB/bambe
NOTpPe6GHUX YCJI0BA, CarJJaCHOCTH U
peliema 0 0Zi0pewy 3a U3TPALILY,
Habaky ompeMe U MaTepHjajia Kao U
M3rpaJiiby KOMILJIETHOT CUCTEMA.

ExoHoMcku /
(eBpo)

K2:
TpoumkoBu ogpKaBama

Ob6yxBaTa IieHy eHepreHaTa, XeMUKaJlKja,
pe3epBHe olpeMe U MaTepHjaa,
duHaHCHjCcKa HAJIOKHAZA JbYIU Koju he
pPaZiMTH Ha O/ip>KaBakby CUCTEMa.
[Tosunujom ob6yxBaheHna u Mmoryha
perHBEeTCHUIHMja CUCTeMa 3a TePUOJ, O/
15 roguHa. JeilaH 0/ BAXXKHHUX yCJI0Ba
O/IP>KUBOCTH CUCTEMaA je 0jabup cucremMa
Koju he gocTU3aTH 3aXTeBaH HUBO
TpeTMaHa ynoTpeb6/beHe BOJe Y3 IITO
Mabe NOTpebe 32 eHEPrUjoM.

ExoHOMCKH /
(eBpoO

K3: WMmajyhu y BUZy fia noje JUHU CUCTEMU Exonowmku /
PacnosoxxuBocrt 3axTeBajy 3HaTHO Behy MOBPIIMHY, (kBaJIMTaTUBHA
3eM/bUIITA HEOIXO/IHO je pa3MOTPHUTH JOCTYIHOCT, | OLeHa)

O/IHOCHO pacMoJIO)KUBOCT 3eMJ/bULITA. Y

C/1y4ajy HeZJoCTaTKa 3eMJ/bULITA UJIU

HeroBe NPeBUCOKeE IJeHe OTKYIA,

IpeJHOCT UMajy CUCTEMHU KOjU 3aXTeBajy

IITO Maky MNOBPLIMHY.
K4: Y 3aBUCHOCTHU O Kpajmer MecTa Exosowmku /
EdukacHocTcucrema UCIyLITakba OTNAJHUX BOJA — (kBaJIMTAaTUBHA

penunjeHTa, AepUHHUILE Ce U 3aXTeBaH oleHa)

cteneH edpJsyeHTa, y3 nocebaH OCBPT /A

JIU ce paZi4 0 OCeT/bMBUM NOJpydjuMa

rZle ce 3axTeBa BULIM, OJHOCHO

TepLUjapHU TPETMaH yIoTpeb/beHUX

BO/JIA.
K5: Y nuspy noctusama 0ApKUBOCTHU Conyjannu /
3axTeB 3a KaJJpOM 1 OBaKBHUX CUCTEMA, U3Y3€THO je BaXKHO Jla | (KBaJUTaTUBHA
CJIOKEHOCT 3a pa/l UICTUX HHUje MOTPe6bHO BUI0KO oleHa)

yhnpaB/balkbha CUCTEMA

o6pa3oBaH Kajap, Kao HU KaJap ca
noce6HUM o6y4deHoIhy, jep y 0BAKBUM
CpeiMHaMa jeylpaBo HarJalleH
npo6JieM HefocTaTKa Kajpa. OBakBe
cpefjMHe Cy 4eCTO W NPUJIMYHO yJia/beHe
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0/1 ypOaHHUX CpeiuHa, Te y Cy4dajy
vcnaja U3 pajila cCucTeMa Kaza je
HeOoNXO0JHa UHTEepBeHLuja
CreLyja/IM30BaHUX JbY /Y 32 IOHOBHO
nylTame y paj, MOXe HacTaTy 3Ha4ajaH
BpPeMEeHCKHU UHTepBalJl, IUTO MOXe
v3a3BaTH 3Ha4ajHe NocjaeJuLe He
KUBOTHY CpeJiuHy./laKJie, TOXeJ/bHO je Aa
cucTeM Oy/ie IITO JIAKIIHU U
jeJHOCTaBHUjU 3a pa3yMeBamhe, a U
OZlp>KaBame, Te J1a ra Kpajibu KOPUCHULU
MOTY CEpPBUCHUPATH 0€3 aHT»KOBakba
cnelMjaJHUX npejyseha.

Ké6: Kako je paz cucteMa y 3aBUCHOCTH O/ Couwujanuu /
IIpuxBaT/bUBOCT KpajibUX KOPUCHUKA, KOju he 6UTH (kBasJIMTaTUBHA
peliema o CTpaHe 3a/ly>KeHHU 3a npahemwe U ynpaB/bame oleHa)
KpajlbUX KOPUCHUKA pazoM, yKa3yje Ha HeOIXOJHOCT A00pe

MHPOPMUCAHOCTU MeLITaHa O 3Ha4ajy
OBUX CUCTEMa Ha »KMBOTHY CpeJJUHY U
HbYXO0Be CIPEMHOCTH Jla UCTH NIPUXBATe.
Y pypasiHuM cpejuHaMa NUTawbe
JOCTYITHOCTY 3eMJbUILTA YIJIaBHOM HHUje
npo6JieM, ajiu Kpo3 locajallibe
IIpOjeKTe Ha KOjuMa caM JIMYHO pajua
Kao ¥ KpO3 pa3roBop €a KpajbuM
KOPHCHHUIIMMa TOKOM OJ|pXKaHHX
OKpYTJIUX CTOJIOBA, jaCHO Ce U3/ BOjHUO
cuaapom HE Y MOM /JIBOPUIITY,
OZJHOCHO MEUITaHU He KeJie 0BaKBa
NOCTpOjera 6J1M3Y CBOjUX ObjeKaTa.

HakoH mto cy geduHMCcaHU pesieBAHTHU KPUTEPUjYMH, HApPEJHU KOPaK y MpoLecy
MYJTH-KPUTEPHjYMCKe aHa/u3e jecTe ofipehuBame QyHKIMja npedepeHIivje 3a CBaKU Of
oBUX KpuTepujyMa. OBe ¢yHKUMje npedepeHlHje MMajy 3a LW/b Ja OJpeJie CTeleH
3a/10BOJbCTBA WJIM NPEJHOCTH KOjU oJipeheHM alTepHAaTHBHMU CHUCTeMH MNpevyninhaBama
OTNAAHUX BOJA IIPYKajy Y KOHTEKCTY CBAKOT KpUTEpUjyMa. Y 0BOM CJ1y4ajy, 3a KpUTepUjyme
KOjU Ce OJIHOCe Ha L|eHy M3rpajibe UM TPOLIKOBe OJipKaBamba CHUCTEMa, Kao MepuJa Cy
KopuitheHe HyMepUYKe BpeZJHOCTH Koje oMoryhaBajy jacHo nopehemwe uaMehy pasinuuTUx
pelliera Ha OCHOBY €eKOHOMCKUX NapaMmeTapa. Hymepuuke BpeaHocTu cy oapeheHe npema
paclnoJioKMBUM IOJallMMa U CTaHJApAyMMa KoOju ce IMpUMenYjy Yy HWHAYCTPUjU, U
npeJ/icTaB/bajy AUPEKTHY METPUKY Koja oMoryhaBa KBaHTUTAaTUBHY NPOLIEHY U nopehewme
TPOLIKOBA.

Ca gpyre cTpaHe, 3a ocTajle KPUTEPHUjYMe KOjU ce THUYY, Ha MPUMep, eKOJIOIKHUX U
TEXHUUYKHX acleKaTa, Kao M KBAJIUTETA KMBOTA y PYPAJHUM MOAPYYjUMa, KopuuiheHa je
KBaJIUTaTUBHA cKaja (Tabesa 4.13). OBa ckasa je gaeduHHMCAHA Yy CKIAAY ca CTPYYHUM
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OlleHaMa, HMCKyCHHM IIpolleHaMa CTpy4YlkaKa M KOHCyJTalMjaMa ca peJieBaHTHUM
3aMHTepecoBaHUM cTpaHaMma. Tabesa Koja ciaeAu Ccaip>KM OBY KBaJIUTATHUBHY CKaJy Koja
Mo/ipasyMeBa KaTeropy3alujy pe3yJiTaTa npemMa CTerneHy aleKBaTHOCTH pellerha y OTHOCY
Ha KOHKpETHEe acCneKTe, Kao LITO Cy YTHIAj HAa )XUBOTHY CPeAWHY, AYTOBEYHOCT CHUCTEMA,
jeIHOCTAaBHOCT O/Ip3KaBakba, Kao U MpU/IaroheHocT JOKaTHUM YCJI0BUMA.

TakBa KBaJiMTaTHBHA MpolieHa oMoryhaBa 60/by MHTErpalyjy pasjiMdyuTUX TUIIOBA
nojaTaka Koju ce He MOTy JIaKO KBaHTUTAaTUBHO U3Pa3vUTH, ajlu Cy UCTOBPEMEHO BeoMa
Ba)KHU 32 CBEOOYXBATHY NMPOIeHY ONTUMAJHOCTH pellleha. YKYNHO, oapehuBamwe pyHKIHja
npedepeHije 3a CBaKM KPUTEPHUjyM OCUrypaBa 00jeKTMBAaH WM CUCTeMaTH4yaH MPUCTYI
aHasu3y, oMoryhaBajyhu JjoHOCHOIIMMa O/I/IYKa Jia 106Ujy YPaBHOTEXKEHY U UHPOPMUCAHY
IPOLeHY CBUX aJITEPHATHUBA, Y3 IYHY CBECT 0 EKOHOMCKHUM U HePUHAHCUjCKUM aCleKTHMA.

Ta6esa 4.13: KBasimTaTuBHa CcKaJia ca 5 onleHa

Hueo O3naxa Bpeonocm
1 Bpiio nome 1
2 Jlome 2
3 [Tpocex 3
4 Jlo6po 4
5 Bpnono6po 5

Tabesna 4.14: MaTpuua oA/1yKe ca TEXXMHCKKUM KoepuuujenTrMa 3a PROMOTHEE

Exonomcku Exonowku Couyujannu

K1 K2 K3 K4 K5 K6

min min max max max max
TexuHckn 0.30 0.20 0.10 0.10 0.20 0.10
KOoeUIIjeHT
SBR 290 eypa 1.70 eypa 90.00 % 4 4 4
MBR 525 eypa | 2.50 eypa 99.00% 3 1 2
MBBR 425 eypa 1.90 eypa 90.00 % 4 2 3
duTopeMenujarmja 185eypa | 0.10 eypa 85.00% 1 5 4
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dyukuuyja npedepeHyje

Ha CBaKU KpPUTEPUjyM Kj, j =

je ogpebeHa Ha OCHOBY pasjiMKe y BpeJHOCTHU
aJITepHAaTUBHOI KPUTEPHjyMa au ca 0CTaJIMM ajJITepHaTUBaMa Kao u ¢ = 1, 2, 3, 4 c 063upoM

KPUTEPUjyM Cy JleTa/bHO NPHUKa3aHe y Tabesama 4.15 - 4.18.

Tabesa 4.15: OapebuBame dpyHkIUje npedepeHiyje 3a onuujy 1

1,..6. CneyuduyHe PyHKIHUje NpedepeHliMje 3a CBAKH

K; aj as x=Kij(ai)- Kj(as) pi(a, as)
k1 2 290 - 525 =-235 1
Tul V (MUH) 3 290 - 425=-135 1
4 290 -185=105 0
ka 2 1.70-2.50 =-0.80 1
TUn V (MUH) 3 1.70-1.90=-0.20 1
4 1.70-0.10 = 1.60 0
ks 2 90-99=-9 1
v I (Makc) Onnuja 1 3 90-90=0 0
4 90-85=5 0
ka 2 4-3=1 0
tun Il (Makc) 3 4-4=0 0
4 4-1=3 0
ks 2 4-1=3 0
tun I (Maxc) 3 4-3=1 0
4 4-5=-1 1
ke 2 4-1=3 0
tun | (Makc) 3 4-4=0 0
4 4-5=-1 1
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Tab6ena 4.16: OapehbuBame PpyHKIHje MpedepeHIUje 3a ONIHjY 2

K; aj as x=kj(ai)-Kj(as) pi(ai, as)

k1 2 525-290 =235 0
Tul V (MUH) 3 525-425=100 0

4 525-185=340 0
ko 2 2.50-1.70=0.80 0
TUl V (MUH) 3 2.50-1.90=0.60 0

4 2.50-0.10=2.40 0
ks 2 99-90=9 0
tun | (Makc) Onuwuja 2 3 99-90=9 0

4 99 -85=14 0
ka 2 3-4=-1 1
tun Il (Makc) 3 3-4=-1 1

4 3-1=2 0
ks 2 1-4=-3 1
tun Il (Makc) 3 1-3=-2 1

4 1-5=-4 1
ke 2 1-4=-3 1
Tun I (Makc) 3 1-4=-3 1

4 1-5=-4 1

Tabena 4.17: OapehbuBamwe pyHKIHje npedepeHiiUje 3a onLuujy 3
ki aj as x=kj(ai)-kj(as) pi(a; as)

k1 2 425-290 =135 0
Tun V (MUH) 3 425 -525=100 1

4 425 - 185 =240 0
k2 2 1.90-1.70=0.20 0
TUn V (MHUH) 3 1.90-2.50=-0.60 1

4 1.90-0.10=1.80 0
ks 2 90-90=0 0
tun | (Makc) Option 3 3 90-99=-9 1

4 0

90-85=5




ka 2 4-4=0 0
tun Il (Makc) 3 4-3=1 0
4 4-1=3 0
ks 2 2-4=-2 1
tun Il (Makc) 3 2-1=1 0
4 2-5=-3 1
ke 2 4-4=0 0
Tl | (Makc) 3 4-1=3 0
4 4-5=-1 1
Ta6ena 4.18: OpgpebhuBame pyHKIMje npedepeHiiyje 3a onuujy 4
k; aj as x=kj(ai)-kj(as) pi(ai, as)
ki 2 185-290=-105 1
Tun V (MyH) 3 185 -525=-340 1
4 185 -425 =-240 1
ko 2 0.10-1.70 =-1.60 1
Tun V (MUH) 3 0.10-2.50=-2.40 1
4 0.10-1.90=-1.80 1
ks 2 85-90=-5 1
tun | (Makc) Omnuuja 4 3 85-99=-14 1
4 85-90=-5 1
ka 2 1-4=-3 1
tu Il (Makc) 3 1-3=-2 1
4 1-4=-3 1
ks 2 5-4=1 0
tun 11 (Makc) 3 5-1=4 0
4 5-3=2 0
ke 2 5-4=1 0
Tun [ (Makc) 3 5-2=3 0
4 5-4=1 0
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4.5 Ilo3uyuoHupare 00abpaHe MmexHO/A02Uje mMpemMmaHd OmnadHux
soda

Cnenehe ciuke u Tabese TMpeJfcTaB/bajy pe3yJTaTe [Jo0WjeHe W3 MYJITHU-
KpPUTEPHUjyMCKe aHa/lu3e NaK/bHBO 0JabpaHUX peJieBAaHTHUX KPUTEpPUjyMa 3a pypaJsiHa
nojpyd4ja y oKBUpY jypucauknuje rpaga Kpamesa y Cpouju. HakoH cBeobyxBaTHe npolLeHe
CBUX KpUTEPUjYMa, CTYAH]a je MoKasaJa Ja Cy IpUupoJHa 6U/bHA OCTPOjerha 3aCHOBaHa Ha
dbuTopeMe/jaliMju HajoITUMAaJIHUje pellewe, 0K cy caefieha no pegocneny 6uaa SBR, MBR,
a Kao HajMame M0BOJbHO pellewe, MBBR.

3a pasJyiMKy o/i TpaJJMLIMOHAJHUX MeTo/1a, copTBepcku nporpaM Visual PROMETHEE
3HA4ajHO OJIAKIlaBa IpoLeC aHa/IM3e ¥ [IoMaxke y carJjielaBalkby 3Havyaja v yTUllaja CBAKOT O/
KpUTepHUjyMa Ha 0/jabup HajonTUMaJIHUjerT pelierwa. OBaj asaT npy»a MOryhHoOCT ieTa/bHOT
MoJle/IMpatba Pa3IMUUTUX aJTepPHATHUBA Y KOHTEKCTY BHUILECTPYKUX KPUTEpHjyMa, IITO
omoryhaBa fJloHOCHOLIMMA O//1yKa ia IOHeCY 00jeKTUBHY U UHPOpMUcaHy oA ayKy110, Y opom
KOHKpPETHOM CJ/y4ajy, aklleHaT HHje OWO CTaB/beH CaMO Ha MaKCHMaJHy e(pUKaCHOCT
pewiera, Beh M Ha ucnymaBame NpPaBHUX 3axTeBa KOjU ce OJHOCE HAa MaKCUMaJHO
Jl03BOJbEHE BPEHOCTH 3a EMUCH]je U OTHaAHe BoZe. Takohe, BeJIMKHY aKlleHaT je CTaB/beH Ha
MHUHMMU3aLUjy TNOTpeOHMX (GUHAHCUjCKUX pecypca UM HeJoCTaTak ImoTpebe 3a
BUCOKOKBaJIMPUKOBAHUM JbY/JCKUM KaZ[pOM 3a O/Ip>KaBakbe CUCTEMa.

HarnaweHno je fa je y oBoM mporecy oJ, K/byuHe Ba)KHOCTU y3eTH Y 003Up CBe
peJsieBaHTHe $paKTOpe KOjy MOTY yTULIATH HAa U3060p HajIOTO/HUjer pellera. To yK/bydyje He
caMo KpuTepujyMe Koju cy Beh ugeHtudukoBanu, Beh u JojaTHe paKTOpe KOju MOTY UMAaTH
3HavajaH yTHLaj Ha u360p cuctema. CTora, 3a CBaku MojeJUHAYHU CJIy4yaj, HEONMXOJHO je
CIIPOBECTH CBeOOyXBaTHY aHa/M3y Koja yK/bydyje pas3/IMudTe acnekTe, y3 06aBe3HO
YKJ/bYYUBake JOHOCUJIALA OJJIyKa U3 JIOKAJIHE 3aje/lHULe U KPajlbUX KOPUCHUKA CUCTEMA.
Tume ce 06e36ehyje na pelewe 6yjie mITO je Moryhe 6o/be mpuaaroheHo cnenquPUIHUM
notpebama U ycJioBUMa oJijpeheHor nojapyyja.

PaHrupame ajqTepHaTHBa 3a MoJeJ ciaydyaja rpaja KpaseBa npejcTaB/beHO je Y
Tabesn 4.19. OBo paHrupawe y3uMa y 0063Up CBeOOYXBAaTHY NPOLEHY Pa3/IUYUTHUX
KpUTepHjyMa U oJipa)kaBa 3ajeJJHUYKe HaIMope JOHOCUJALA OJJIyKa U JIOKAJIHUX aKTepa y
06e36ehuBamy NpUKIIaJHOCTU U3abpaHOr cMcTeMa NpeynithaBawka OTHaAHUX BO/a.

Tab6esa 4.19: KoMmIjieTHO paHTHpame aJTepHATHBA

Onyuja T+ T- T Pane
Onnuja 1 - SBR 0.47 0.21 0.26 2
Onnuja 2 - MBR 0.13 0.63 -0.50 4
Onnuja 3 - MBBR 0.23 0.49 -0.26 3

110 | p, Brans and B. Mareschal. The PROMETHEE VI procedure. How to differentiate hard from soft multicriteria
problems. Journal of Decision Systems, 1995.
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Onuuja 4 - dutopeMeaujanyja 0.69

0.20

0.49

Cnuka 4.14: I'paguuxu npuxaz paneuparsa onyuja ca NO3UMUEHUM U He2AMUGHUM MOKOM

0,4333

-0,2533

-0,5000

-1.0

|+1u
0,2600 I SER
| 0.0

Phi+: 0,69 Phi-: 0,20

Fitoremedijadija

Cnuxa 4.15: I'pagpuuxu npuxas komniemnoz panesuparea
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SOCIIALNI EKOLOSKI

Cnuka 4.16: Ilpukas jayune onyuje chumopemedujayuja GAIA — naykogom mpesiscom

SOCIIALNI EKOLOSKI

IMSKI

Cnuxa 4.17: Ilpuxa3z jayune onyuje SBR GAIA — naykoeom mpesicom
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SOCIIJALNI EKOLOSKI

PI

IMSKI

Cnuxa 4.18: Ilpuxa3z jauune onyuje MBR GAIA — nayxosom mpesicom

SOCIIALMI BKOLOSKT

PI

IMSKI

Cnuxa 4.19: Ilpuka3 jauune onyuje MBBR GAIA — naykogom mpesicom
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r+1

Fitoremedijacija

SBR

]

+1
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25%
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Cnuka 4.20: Buzyeinu unmepsanu cmabOuiHoCmu — eKOHOMCKU Kiacmep

r+1
MER
MBEBR
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- Fitoremedijadija
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Cnuka 4.21: Buzyennu unmepganu cmaOuiHoCmu — eKOA0uKY K1acmep
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0

30%
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Cnuka 4.22: Buzyeinu unmepeanu cmabuiHoCmu — COYUjarty Kiacmep
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Iloinasme 5: CTY/IUJA C/IYUAJA

5.1 CneyujaaHu pedepsam npupode 3acasuya

Tokom u3spase oBor paja, ypabeHa je mpojeKTHO-TeXHHYKA JOKYMeHTAallMja Kao M
caHalyja ¥ Aorpajia cucTeMa 3a npeduinhaBame OTNAJHUX BOJA Y OKBHUPY KOMILJIEKca
CllelMja/lHOr pesepBaTa MNpUpoAe 3acaBuLa. 3acaBulla Ipunajga onmTuHU Cpemcka
MuTpoBHuIa ¥ Ha/la3u ce HA NOAPYYjy jyKkHe BojBosyHe u ceBepHe MauBe, HCTOYHO 0OJ] peke
JpuHe 4 jyxH0 o/ peke CaBe. OBaj IpOCTOp je U3y3eTHO BaXKaH Kao IPUPOJHO NOoJpydje Koje
MMa BeJIMKY €KOJIOIIKY U OMOJIOIIKY BPeJHOCT, Te NpeACcTaB/ba jeJlaH 0J, Haj3sHA4YajHUjUX
€KOCHUCTeMa Y OBOM PEerrhoHY.

[IpocTopoM JOMHHHpA peYHU GMOTON KOjU YMHU peuulia 3acaBUlla U HeHa NMPUTOKa
baTtap, Koje ce npoTeKy Ha YKYIIHOj AY>KWHH 0, 33,1 KM. ¥ OKBUPY 0BOT MOJIPYyYja, EKOJOLIKHU
HU30BU Ce CMewYjy, IITO 00yXxBaTa BOJieHEe U MOYBapHe €KOCUCTeMe, Kao U pparMeHTe
NOMJIaBHUX JIMBaja U 1yMa. OBU €KOCUCTEMM MPYXKajy [OM OpOjHUM OU/bHUM U
KUBOTHHCKUM BPCTaMa, HEKe 0/ KOjUX CY YTPOXKeHe U M0J1 1I0CeOHOM 3alUTUTOM.

360r cBOje BeJIMKe IPUPO/IHE BpeJHOCTH U 6U0jMBep3UTeTa, 3acaBUlia je MporJalieHa
3a crelyjaJiHU pe3epBaT NPUpOo/ie, LITO MoApa3yMeBa beroBy 3alliTUTY U OYyBake Y CKIaAY
Ca HajBULIMM €KOJIOIIKMM CTaHJapAuMa. Kako 6u ce ofpkana W yHanpejaua OBaj
€eKOCUCTeM, OWJIO0 je HEeONXOJHO U3BPLIMTH CaHALMWjy M [JOrpajmy CuUcTeMa 3a
npeuyrithaBawe OTHAJHUX BOJa, YMMe ce 06e36ebhyje MUHMMaJIaH YTHULA] HAa >XUBOTHY
CpeiMHy U CIIpevyaBajy NOTeHLUja/THU HEraTUBHU ePeKTU KOoju 6U MOTJIU YIrpoKaBaTH OBY
0CeT/bUBY 06JI1ACT.

OBUM pajioM Cy, MopeJ; TEXHUYKe AOKyMeHTalyje, pa3MaTpPpaHU U €KOJIOIIKH aCleKTH,
Kao Y YTUIAjU pa3JIMYUTUX TEXHOJIOTHja TpeTMaHa OTIaAHUX BO/Ia Ha JIOKAJIHE EKOCUCTEME,
yuMe je o6e3beheHO Aa HOBU cucTeM OyJe Yy CKJIaJly ca 3aXTeBUMMa 3alITHUTe NPUPOJe U
O4YyBakba GUOJUBEP3UTETA.
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CneuujanHu pesepsart npupoae
3acasuua
IUCN kateropuja IV (cTanuwTe)

Mjecto I Cpbuja

Hajonuxu rpag MaueaHcka Mutposuua
Koopaunate (o H4°5727°N 19°3134°E
Moepumnna 1.150 ha

OcHoBaHO 1977. roguHe

Ynpaemayko Tujeno Cpbuja

Cnuxa 5.1: ITonoxcaj cneyujannoe pesepeama npupode 3acasuya'"’

5.2 Anaausza nocmojehee cmara e6o0docHabdegarwa U mpemmaHd
omnadHux 8oda

BosocHabneBawe cHeyujasiHOT pe3epBaTa IpUpoJe 3acaBUlla pelleHo je
NpUK/bYYEHEM Ha LieHTPaJHU jaBHU BOJOBOJHM cucTeM omiuThHe CpeMcka MuTpoBuia.
OBaj cucteM 06e36ehyje cTabuHO cCHab/leBawke BOZOM 3a NOTPebe KaKo JbY/IU KOjU KUBE U
paZie y 0BOM IOZPYYjy, TAaKO U 3a OJip>KaBabe eKOCUCTeMa KOjU YMHE CIleliMjaJIHU pe3epBar.
Kpo3 npuk/bydyere Ha OBaj jaBHM BOJIOBOJHHM CUCTEM, pelleH je mMpobJieM cHabJeBama
BOJZIOM, LITO je 0J] K/byYHe BaKHOCTH 3a (QYHKIMOHHCalke CBUX aKTUBHOCTHU y OBOM
NPUPOAHOM 3alITUheHOM NoApyyjy.

111 Bykuneduja https://sr.wikipedia.org/sr-ec/
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Y3uMajyhu y 063up crneyuduryHe eKoJIolIKe NoTpebe OBOT pe3epBaTa, MOCce6HO ce
BOJIMJIO payyHa 0 TOMe Jia BOJIOCHA6ieBatbe Oy/ie y CKIa/ly ca 3aXTeBUMA 3alITUTE JKUBOTHE
CpeArHe, Kao U OJpKUBOT Kopullhewa IPUPOHUX pecypca.

NETEHOA
E | Pernom amvws cacTe m S0z0THetReEsns
C 7] Nocanen CacTen 803 085 sesama

[ ingmsag e o 2oz 00eb Jesame

FH 300 Hasumsews mparAK MDEME B0R0S0R8

Sozozoze Mpexa

NN S=ADS 1S EOR0S0% S WDENS

PYMA

[weTirm]

TOB0 VeEoEA E - PYMA

VASBAHCKA |
MATROSVUA | 3
o & [CAMAL

| HORAJCKI

4
o] ¥

=22

PYMA

PETNTYENKKA CPNICKA
SWERN-A

Cnuka 5.2: Illema 8o0ocnabdesarva''?

Y O6/M3UMHM TpeAMeTHe JIOKallMje He TMOCTOoju usrpaheHa jaBHa ¢ekasHa
KaHa/JM3allMOHa MpeXa, Ha Kojy 6M ce MOIJIO M3BPIIUTHU MNpUK/byuere objekaTa W3
KOMILIeKca 3acaBulle. OBa 4YMHeHULA IMpeJACcTaB/ba 3HA4yajaH U3a30B Y KOHTEKCTY
ylnpaBJ/bakba OTIAJHUM BOJlaMa, C 003UPOM Ha OrpaHUYeHe OMliyje 3a JUPEKTHO IOBE3UBahe
ca jaBHUM UHQPACTPYKTYPHHUM CHUCTEMHMa. YMECTO TOra, Y OKBUPY KOMILJIEKCAa MOCTOjU
u3rpabeH JioKaJHM CHUCTEM 3a NpPHUKyIJbatbe yNOTpeO/beHUX BOJA M3 CBUX 0Ojekara,
YKJbYy4yjyhy pecTopaH ca KyXUHOM, allapTMaHCKH JIe0 U ToaJleTe 3a M0CeTHOLle pe3epBara.
OBa ynoTpeb6/beHa BoJja 0JJBOJY ce /0 mocTojehe cenTHUKe jaMe, Koja je usrpaheHa Ha caMoj

.IIOKaI_U/Ij N KOMIIJIEKCA.

MebhyTumM, noctojehu cuctem 3a npeuninhaBamwe 0THAJAHUX BOJA HUje Y MOTIYHOCTHU
oAroBapajyhu y cMHUCIY eKOJIOIIKUX cTaHjaapga. HauMme, noctojeha centuyka jama Huje
usrpabeHa kao BOJOHEINpOIyCHA, UITO je JOBeJO [0 JAeJMMHUYHOI OJJIMBa NpeduitheHUx
OTINaAHUX BoJa y nojaseMbe. OBO MOXKe UMaTH 030U/bHE MOC/IeULEe 110 JIOKATHY KUBOTHY
Cpe/iMHYy, jep ce KOHTaMUHUDPAjy N0A3EMHe BOJle, YUMe Ce YIpoKaBa KBaJIUTET BOJe Koja ce
KOPHUCTH 3a pa3jimyuTe norpebe, ykbydyjyhu nuhe u HaBo/ibaBamwe. Takohe, HemponucHO

1247 JKII ,Bodogod” Cpemcka Mumposuya. Ha cajmy:
https://vodovodsm.rs/o-nama/vodosnabdevanje-80-000-stanovnika
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byHKIMOHMCabe CENITUUKE jaMe MOXKe IOBECTH 10 HapylllaBaka KBaJIUTeTa 3€MJ/bUIITA, UITO
MMa MpEeKTHe HeraTUBHe epeKTe Ha OMOAUBEP3UTET U 3/JpaBJ/be JIoKalHe ¢ope u payHe.

[lopey eKOJIOIIKUX pHU3UKA, MOTY C€ jaBUTU U HENpHUjaTHU CMPaALOBU KOjU CYy
nocjejuIa HeNOTIYHOT peyriihaBama U HeaZleKBaTHOT oiBohema oTnagHuX BoZa. [lojaBa
OBHUX CieUUUYHUX U HEYTOJHUX MUpHCA MOXKe YTULIATU Ha KBaJUTeT 60paBKa OCETUOLA
y pe3epBaTy W HApyLIMTH TYPUCTUYKY IMOHYAY, LITO je A0AATHU (aKTOP KOjU 3axTeBa
NaX/bUBY IpOLleHy W YyBobhemwe aJeKBaTHUX Mepa 3a IN00oJblIakke CcUCTEMa 3a
npevuithaBamwe oTHaJHUX BOJa.

Y ckjmagy ¢ OBUM 4YHWH€HHUIAMA, HEONXOJHO je Ipeay3eTH Mepe caHauuje HU
MOJlepHHU3allyje CUCTeMa 3a NPUKyIJbalkbe U NpedninhaBame OTHAJHUX BOJA y KOMILJIEKCY
3acaBuna. OBe Mepe Tpeba Ja OyAy y CKJIaJy ca aKTyeJHUM €KOJIOUWIKUM CTaHAapAuMa U
IPONKCHUMA, KaKo 60U ce 06e36e/1a OP>KUBOCT 3alITUTE »KUBOTHE CpeiMHe Y M000JbIIA0
KBaJINTET TYPUCTHUYKE IOHY/le ¥ )KUBOTHUX YCJIOBA y OBOM 3HAa4ajHOM IIPUPOLHOM NIOAPYY]jy.

5.3 IlpojekmHo pewerwe ca uHIukamopuma edukacHocmu pada
cucmema

WUMajyhu y BuAy 3Hayaj KOMILJIeKca 3acaBULa, KaKO Kao MNPUPOJHOI pe3epBaTa
IpUpoJie, Tak0 MU Kao BaXHOT TYPUCTUYKOr KOMILJIEKCa, jaBuJa ce moTpeba 3a
IPOjeKTOBakbeM CMCTeMa Koju he GUTH y cTamy Jla UCIIyHHU CBe IponKcaHe KpuTepujyme. OBu
KPUTEPUjyMU O0OYyXBaTajy TPU K/bydHa acClleKTa: €KOHOMCKH, €KOJIOIIKU W COLUjaJIHO-
MHCTUTYLIMOHA/JHH, KOjU Cy OJ CYLITHHCKOI 3Hayaja 3a o6e36ehuBame OAPKUBOCTH
KOMIIJIEKCA U MUMHUMHU3Upahe NOTeHUjaJHUX HEraTUBHUX YTHULAja HA »KUBOTHY CpPe/IUHY,
Kao ¥ 3a N060JbllIalbe UCKYCTBA MIOCETH/Ialla U JIOKA/IHE 3ajeJHHULLE.

Y eKOHOMCKOM CMHCIY, CUCTEM Mopa OUTU €KOHOMCKM olpaBjaH, 06e36ehyjyhu
panuoHa/IHO Kopulihewe pecypca MU MUHUMHU3Mpame ONepaTUBHUX TPOLIKOBA, alu U
MOTryhHOCT MOHOBHOT KopUIllhewa U peljMKIAUpama OTIaAHUX MaTepHja, UITO je y CKIaJy ca
NPUHLUIKMMA [UPKYy/JIapHe eKoHoMHUje. Ha oBaj HauuH, NpojeKTOBaHU cUCTeM Tpeba Jia 6y/ie
bUHAHCHUjCKU O/IP>KUB, y3UMajyhu y 063Up He caMo NoYeTHe UHBeCTUIWje, Beh U ayropodHe
TPOLIKOBE 0/|pKaBama.

EKOJIOIKY acneKT cucTeMa Cce OJHOCH Ha MUHUMHU3Hpame yTUlaja Ha NPUPOJAHY
CpefiMHy M OYyBakbe €eKOJIOIIKe pPaBHOTEeXe Yy KOMILJIEKCY. Y OBOM KOHTEKCTY, mocebaH
aKlLleHaT CTaBJ/bEeH je Ha pa3Boj cucTeMa Koju he 6UTH y MOTyhHOCTHU [jla NOTIYHO eJIMMUHULIE
NpPOU3BOAKY OTNAJHUX BOJa, UITO MOApPAa3yMeBa MPUMjeHYy CaBpeMeHHX TEXHOJIOTHja 3a
pelyKIaXy U TpeTMaH BoJie. OBakaB MPUCTYI je MOCE6HO 3HA4YajaH C 063UPOM Ha 3HAYQ]
OBOT NoJipy4ja 3a 6MOJUBEP3UTET U KA0 CTaHUSte 32 OpojHe YTpoXKeHe BPCTe.

Conyja/lHO-UHCTUTYLIMOHAJIHM ~ aClleKT  NoJpa3yMeBa  YK/by4MBambe  CBUX
pejieBaHTHUX 3aWHTEPecOBaHMX CTpaHa, YK/by4dyjyhu JOKaJHe BJaCTH, YIpaBJbaye
IPUPOJHUM J0O6PMMa, Kao M LIHPOKY jaBHOCT. Capa/ilba ca JIOKaJHUM HMHCTUTYLMjaMa U
opraHusanujama, kao wto je [lokpeT 'opaHa, omoryhaBa fy6/be padymMeBame ciequpUIHUX
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notpe6a U H3a30Ba y OBOM NpPUPOJHOM pe3epBaTy, Kao U CTBapamwe MaaTdopMme 3a
eAlyKalHjy U MoJu3arbe CBECTU 0 3HA4ajy OJAP>KUBOT YIIpaBJ/batba NIPUPOSHUM PECYpPCHMA.

HakoH nax/buBe aHaju3e nocrtojeher cucrtema 3a NpuUKyllJbake W NnpedyuiihaBambe
OTNAaJHUX BOJA, KOjU HUje Y MOTIYHOCTH 330B0O/baBao NPONMCAaHe €KOJIOLIKe CTaHJapAe, U
y capaZilbd ca ynpaBbayeM NpPUPOJHOr Aobpa 3acaBulia, JePpHUHUCAHU Cy KOHKPETHHU
KpPUTEPUjYMU KOju he OGUTH OCHOBA 3a NpoOjeKTOBake HOBOI cucTeMa. OBU KpUTEpPUjyYMH,
KOjU Cy JleTa/bHO M3JIOKeHW y Tabesu 5.1, npeAcTaB/bajy OCHOBY 3a Ja/be TeXHHUYKe U
eKOJIOIIKe TpOlieHe, Kao U 3a pa3BoOj pellewma Koja he OUTH y CKIaJy ca HajBUILIUM
€KOJIOLUKUM U TEeXHOJIOUWIKHMM CTaHJAapAHUMa, y3 MAaKCUMaJIHO INOIUTOBake €KOHOMCKUX U
COLMjaJIHUX aclieKaTa.

[IpojekToBame cucTeMa 3a NHpevyuiihaBame W ylpaB/babbe OTMNAAHHUM BojaMa y
KOMILJIEKCY 3acaBHlla TAaKO NpeJcTaB/ba CBeoOyXBaTaH M HMHTETrpUCaH IMPUCTYN KOjU je
OCMHIL/bEH KAaKO O Ce yHanpeAu/a OJp>KUBOCT, yIITe/ie M eKOJIOIIKA 3alITUTA, Y CKJIAAy ca
HajBUILUM CTaHJAap/YMa 3a 3alITUTy NPUPO/ie U 060 bllIake }KMBOTA JIOKAJIHUX 3ajeJHULA.

Tab6esa 5.1: Onuc KpuTepUjyMa 3a ONTUMU3ALUjy MO/Jies1a IOCTPOjerba 3a TPETMaH OTHaJHUX BOJA Y
3acaBunu

OIINC KPUTEPHU]JYMA

KPUTEPUJYM Knacrep / Jeaununa

K1:
IleHa usrpagme

W3pajsia npojekTHe JJOKyMeHTaLUje U
npubaB/batbe MIOTPEOHUX pellera o
o[,00pemy 32 U3rpaAwy je ypaheHo y
CKJIOIYy OBOT paZia, Te UCTO HUje UMaJlo
yTHUIIaja Ha 04, abUp cucTeMa.

By1eT je 6M0 orpaHrUYeH U U3HOCHO je
15.000 eBpa, Te je MpojeKTOBAHO
pelleme MOpaJio /ia Ce YKJIOMU U UCTH.

ExoHoMcku /
(eBpo)

K2: Kputepujym oz BUCOKOT 3Ha4daja 3a ExoHoMcku /
TpomkoBu Kpajier KopucHuKa. U3abpaHo peuiewe | (eBpo
oJAp>KaBama je moxkeJbHO J1a 6y/ie OHO Ca HajHUKOM

[JEHOM Yy MMe TPOIUKOBA O/ p>KaBatha

(yTpoluak eJleKTpUYHE eHepruje,

XeMUKaJivje, pe3epBHa OllpeMa,

duHaHCHjCcKa HAaJlOKHA/AA /bYIU KOju he

paJIUTH Ha OJip>KaBakby CUCTEMA).
K3: Wmajyhu y BUZly npeiMeTHY JIOKalHjy, Exosomku /
Pacnosio:xuBocCT 3axTeBaHa MOBPIIMHA HUje 0/ 3Havyaja 32 | (KBaJIMTaTUBHA
3eM/bHMLITA M360p ONTHMAJIHOT CUCTEMA TPeTMaHa olleHa)

OTNAJHUX BOJA.
K4: Of cTpaHe Kpajwer KOpUCHHUKA, ajld U Exousiomiku /
EdukacHocTcuctema | 360r 0CeT/bUBOCTH CaMOT MOJPYUjKa, (kBasiMTaTUBHA

II0CTAaBJbEH je BUCOK KPUTEPUjyM oleHa)

CTeleHa TpeTMaHa ynoTpeb/beHUX BO/IA
y3 OIIYjy AOCTHU3akba ,HyJ1a"
ynoTpe6/beHUX BOJIA.
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K5: [To>xesbHO je fa ojabpaHu Mojies 6yJe Couwujanuu /
3axTeB 3a KaipoOM U IITO JIAKIIH U jeJHOCTABHUJU 3a paj U (kBasiUTaTUBHA
CJIOKEHOCT O/ip>KaBakbe, Te /1a ra Kpajibu KOPUCHUK | OLjeHa)
ynpaB/bakba CUCTEMA | MOXXe CepBUCHUPATH 6e3 aHraKoBaka
cnelMjaJHUX npejyseha.

Keé: KpajwkeM KOpHUCHUKY Cy IpeioueHe CBe Conyjannu /
IIpuxXBaT/BUBOCT MOTryhHOCTH ca CBOjUM NMpPeJHOCTHMA U (kBasIUTaTUBHA
pelema oj CTpaHe MaHaMa, Kao 1 MOryhHOCT peanu3anuje | oleHa)

KpPajlbUX KOPMCHUKA | UHOBAaTHMBHE MeTO/le — TpeTMaH
ynoTpeb/beHUX BOJA
buTopeMeUjaLjoOM.

Tab6esa 5.2: Panrupame omniyja ca npruka3oM TabeJsie TOKa

Onyuja T+ T- T Pane
Omnnuja 1 - SBR 0.37 0.17 0.19 2
Omnnuja 2 - MBR 0.30 0.43 -0.13 4
Onnuja 3 - MBBR 0.17 0.45 -0.29 3
Onuuja 4 - dutopemMeaujanuja 0.53 0.30 0.23 1

Kopuuthewe coptBepckor nporpama Visual PROMETHEE 3a aHanu3y npeTxoAHO
JebUHHUCAHUX KpUTepHjymMa OoMOTyhuJsO je JeTa/bHYy MPOIEHY Pa3JIMUMTHX pellema 3a
TpeTMaH yrnoTped/beHUX BO/Ia Y IPUPOJHOM pe3epBaTy 3acaBuiia. Ha ocHOBY 0BUX aHA/IM3a,
y capajilbd ca ymnpaB/bauyeM KOMILJIeKca, JlepHHUCAHO je ONTHUMAJIHO pelllele, Koje je
MCIIyHaBaJIO CBe €KOJIOIIKe, EKOHOMCKE U COllhjasiHe KpuTepujyme. U3 pesysiTata aHause,
Koja je y3es1a y 063up Bullle paKTopa Kao IITO Cy MIPUPOIHHU YCJIOBH, JOCTYIHOCT 3€MJbHUIIITA,
Kao U 3axTeBM 3a 'HyJsa" OTNaJHUM BOJaMa, u3allja Ccy JBa Moryha peuiewa: usrpajmwa
Mo/iesia TpeTMaHa ynoTpeb/beHUX Boia puTopeMedjanujom u usrpagmwa CEP ypebhaja. 36or
JIOCTYITHOCTH TOTPEeOHOT 3eMJbMINTA, KAa0 U CIPEMHOCTH YyIpaBbada Ha MPUMEHY
NPUPOJHUX U OJPXNKMBUX CHUCTeMa 3a IMpeuulihaBawe, 07abpaHO je pelleme Koje
nojjpasymMmeBa puTopeMearjanujy, yuMe je JedUHUCAH CUCTEM KOjU MOCTHXKe LU/b "Hysa"
OTIMAAHUX BOJA.

[IpensioxkeHUM pellleleM CTBOPEH je OUOTOM KOjHU MMa BUILIECTPYKe YJIOTe, KaKo ca
eKOJIOLIKOT, TakKo W ca eJyKaTHUBHOT acnekTra. [Ipesasak BoJe Kpo3 OHUOJIONIKE U
duntpanvoHe npouece omoryhaBa npeuuiihaBawe OTHaJHUX BOJa /10 CTaHAAPAA KOjU ce
NpUOJIMKaBa HYJITOj EMHUCUjU OTNAJHUX MaTepHja y )KUBOTHY cpeAnHy. OCUM TOra, 0BakBH
cucteMu oMoryhaBajy U eHepreTcko uckopuilhemwe npoiecopa Koju 06aB/bajy OHUOJOIIKE
npoliece, Kao U CTBapakmbe 00pa30BHUX MOTYRHOCTU 3a MOCETHUOLE, TOCEOHO MJIAJie, KOjU Y
KOHTEKCTY MOHUTOPHHIA CHCTeMa MOT'Y aKTHBHO y4eCTBOBATH U HAYYUTH O MPUHIUIKMA
O P>KMBOT pa3Boja U 3alUTUTE XKUBOTHE CPeJIUHE.
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[IpojekToBame cucTeMa 3a npevyuuihaBame OTNAJAHUX BOJA OBAaKBUM MeTojaMa
noApa3yMeBa U3y3eTHO CJI0XKeH MYJTHAUCLHUIIMHAPHU NpucTyil. OBO yK/bydyje capajmy
MHXemepa, 61oJiora, XeMU4yapa, aHa/IMTU4apa »KMBOTHe CpeJIMHe U PYTUX CTpyYHaKa KaKo
64 ce ocurypaso npaBu/IHO QyHKIHOHHCamwe cucTeMa. C 063MpOM Ha 3aBHCHOCT O/ BULIe
dakTopa Koju yTU4y Ha QyHKLMOHHCame CUCTEMA, Kao IUTO Cy KBAJWUTET OTNaJHe BOJE,
KJIMMAaTCK{ YCJIOBU Y KapaKTepUCTHKe OM/bakKa, leTa/bHO Cy aHAJIM3MpPaHU U pa3MaTpaHU
CBU ITapaMeTpHU Koju he ocurypatu epuKacHOCT CUCTEMa.

Kpo3 npojekTHy AoKyMeHTalujy, Koja je obyxBaTuJia CBe acleKTe KOjUu yTU4Yy Ha
M360p ONTHMAJIHOT pellewa, CIpoBeseHe cy cnefehe ananuse:

- KBasuTeT oTnazHe BOJe, KOjU yK/bydyje KOHLEHTpallje OpraHCKUMX MaTepHja U
MPUCYCTBO OMACHHUX CYNICTAHIM Y OTIIAZHUM BOJIaMa,

- CreneH 3axTeBaHOI TpeTMaHa OTHa/iHe BOJie, KOjU INoJpasyMeBa kjacudukauujy
BOJle y pa3/IMUUTe KaTeropuje Ha OCHOBY HEHOTr KBaJlUTeTa U MOTpebaH CTeneH
npeuuinnaBama,

- KiauMmatcku ycnoBM, Koju cy OUTHM 3a IpoueHy eQdUKACHOCTH Ipoleca
eBaloTpaHCIMpalyje, jep 0Baj NMpoLieC MMa 3HA4YajHY YyJOry y VKIamamwy BOJE U3
CUCTEMa,

- KapakTepucTuke u3abpaHux 6U/bHUX BPCTa KOje ce KOpUCTe Yy GUuTopeMe ujalujH,
jep oHe MOpajy 6UTH OTIOPHE Ha pa3/IMYUTe arpecUBHe MaTepHuje Koje ce Mory Hahu
y OTHAJJHUM BO/IaMa,

- PacnosioxkvBa noBplIMHA Koja ojpebhyje kanmauuTeT cUcTeMa U oArosapajyhu 6poj
JlaryHa noTpe6HUX 3a epuKacaH pa/j LieJIOKYITHOT CUCTeMa.

Kao pesysiTaT oBUX aHa/1M3a, CIPOBeJieHa je XH/IpOoJIollKa aHaJIM3a Koja je oMoryhuia
u3paay XuJpayJUyKor npopayyHa M JeprHHUCalmbe NOTpeOHe MOBPIIMHE 33 U3TPaJby
JIaryHa, TaKo /la HaKOH 3aBpIlIeHOT Mpolieca TpeTMaHa HeMa OTHaJiHUX BoJa, Beh ce Kpo3
eBaloTpPaHCIUpALUjy YKJawka CBa BoJja. EBamoTpaHcnupanuja Kao NPUPOJHHU Hpolec
nojipasyMeBa HWCTOBPEMEHO HCNapaBame BoJe y aTMochepy U HeHO IyO/bere IyTeM
»KUBOTHUX Npolieca 6ubaka, IITo oMoryhasa "HyJy" oTiafjHUX BOJa.

HpOjeKTOBaHO pemiembe CagpKU HeTUPU K/bYyYHA €JIEMEHTA:

1. TaJIOXKHHUK Kao NPBU €JIEMEHT KOjU CJIYKU 3a U3/ Bajalbe y/ba, MaCTH U YeCTULA U3
CUPOBMX OTIIa/HUX BOJA.

2. IlpBa js1aryHa ca XOpU3OHTAJIHUM TOKOM BOJe U 3acasoM MuckaHmyca, Koja ce
KOPHUCTH 3a [IpeJIMMUHApPHU TPpeTMaH BOJe.

3. /JlpyraJiaryHa ca XOpMu30HTaJIHUM TOKOM BO/Jie U 3acaZjoM Po2o3a, Koja BpLIH J0JaTHO
npeuuinhaBamwe U nojayaBa edpekaT eBarnoTpaHCIUpalyje.

4. Tpeha naryHa ca cJ1060JHUM TOKOM BOJie, KOja CJYXM Kao pe3epBHU NPOCTOp VY
NepyuoJy KUIIHUX JJaHA U Ka0 UHAUKALIMOHO 10/be, TAKO J1a BOJia He U3J1¥je Ha OKOJIHU
TepeH. OBa JlaryHa MMa U eCTEeTCKY YJIOT'y, Ka0 MeCTO I'Zie ce MOI'y IIOCTaBUTH KaceTe
Ca OpUjeHTaJIHUM LiBeTHHULIAMa ¥ aKBAaTUYHUM >KUBOTUHbaMa.

106



[IpBa ¢asa TpeTMaHa, Koja ce OJiBHja y TaJIO)KHUKY, UMa 3a/laTaK Ja M3/BOju Behe
YyecTHle U MaCTU U3 YIoTpeb/beHUX OTIIaAHUX BOJA. Y APYroM KOpaKy, ocJie 3a/pKaBatba
BOJle y nepuoAy o 3-4 faHa, Boja ce 0[BOJM [10 NIPBe JIAaryHe, IJle ce 0/iBUja OUCTpebe y3
noMoh 6uJ/baka Kao 1To je MuckaHmyc. HakoH Tora, Bojia ce npeJiuBa y pyry JAryHy y K0joj
ce Kpo3 Mpoljec eBanoTpaHCIUpaluje NOCTUXKe I[U/b "HyJ1a" OTaZHUX BOJA.

Tpeha naryna je mpojeKkToBaHa Kao pe3epBHHM IPOCTOP, ald U Ka0 MHAUKALMjCKO
no/be Koje yjeJHO UMa U ecTeTcKU edpekaT. CBU OBU eJleMEHTHU HUHTETPUILY NPUPOJHE
Ipolece U eKOJIOIIKe NMPHUHIMIIE KOjU OCUIypaBajy BUCOKY e€PUKACHOCT U OLPKUBOCT
cucTeMa lpeyriihaBama OTIIAJAHUX BOJA Y IPUPOJHOM pe3epBaTy 3acaBULa.

Cnuxa 5.3: Honoowcaj uzepahenoe nocmpojeroa 3a mpemman ynompeod. seHux 600a
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4 - Polie sa slabodnim tokom vode
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5.4 MoHumopuHe u ynpasmare cucmemom

[lopen ananuse u jeduHKUCama KpUTEPHUjyMa 3a 0A4abUp cucTeMa 3a NpeyuithaBame
OTNAJHUX BOJA, y LUy obe3behuBama OAPKUBOCTH U JAyropoyHe (PYHKLHOHAJIHOCTH
CUCTeMa, OJ, KpylujajJHe BaXXHOCTH je JAepuHHUcawe ePeKTUBHOI MOHUTOPHUHTA U
ynpas/bama cucteMoM. OBO nojpasyMmeBa CcTajJHO npaheme cucTeMa, Koje oOyxBaTa CBe
dase, o7 NpojeKTOBama U M3rpajiibe, NpeKko NyliTawa y paj, Ia [0 peloBHe KOHTpoJie U
O/lp>KaBama TOKOM Ilepuojia eKCIJloTauuje. YnpaB/balkbe U MOHUTOPUHI CHCTEMa MOpajy
OUTH WHTErpHUCcaHu y LeJIOKyIHU INpoLec oJpXKaBamba CUCTeMa, Kako 60U ce o6e36ejuia
BHUCOKa epuKacHOCT npeyrithaBawa OTHAJHUX BOJIa, KO M YCK/JIaheHOCT ca eKOJIOMKUM U
3/JpaBCTBEHUM CTaHAapAyMa.

TokoM nepuro/ia npojeKToBama CUCTeMa, IOTPEOGHO je CIPOBECTU HEKOJIMKO K/bYUHUX
aKTUBHOCTH, KaKo OU ce OCUTypaJia UCIIPAaBHOCT U OIP>KUBOCT MPEAJI0KEHOT pellera. JeaH
o/l Haj3HavyajHUjux pakTopa je XUAPOJIOTHja, Koja NmpeAcTaB/ba OCHOBHM NapaMeTap MpH
IpPOjeKTOBaly U KOHCTPYyUCAly CUCTeMa. XU/ POJIOIIKU GaKTOPHU MOBe3yjy cBe QYHKIHU]je
cucTeMa M NpeACTaB/bajy jeflaH o Hajuellhux y3poka HeajleKBaTHOr (QYHKIMOHHCAaHa
cucteMa. CTora, mak/JbUBO MPOy4YaBame XUJPOJOUIKUX KapaKTEPUCTHKA MOAPYyYja Ha KOjeM
ce cMCTeMa Irpa/i4, Kao U CTajJHO npahemwe 0BUX paKTOpa TOKOM IepHUOJa eKCIJIOTaLHje,
npeJicTaB/ba OCHOB 3a ONTHMaJHO GQyHKLMOHHCabe CUCTEMA.

Y TOKy U3rpajibe CUCTEeMA, IOTPEOHO je CIPOBECTH HeKe crnelupruyHe aKTUBHOCTU
KOje rapaHTyjy UCIPAaBHOCT KOHCTPYKIHUje U PYHKIIMOHAIHOCT cMcTeMa. Ha mpumep, HaKoH
roJiarama pa3BOAHHUX LIeBOBO/IA, /M IIPe HETO IITO Ce OHU 3aTPIajy (HacuIlaBambeM UCITyHE),
NOTPeOHO je U3BPLIMTH NMPo6Y C NyLITAakEM YUCTE BOJie KPo3 pa3BoaAHy Mpexy. OBa mpoba
CJIY’KM 3a MPOBEPY Jia JIM je pacrmojiesa JOTOKa jeJHaKa IO YUTABOj AY>KHHH Pa3BOJHOT
[IEBOBO/IA. YKOJIMKO Ce yode OWJIO KakKBe HENPAaBUIHOCTH, MOTPEOHO je NPUMEHUTHU
oaroBapajyha TeXHUYKa pellleha U UCIPAaBUTH UX MPe 3aTpraBamba.

JeiaH o/ KJbYYHHUX 3aXTeBa 32 U3TPa/ by CUCTEMA je IOCTU3aHe BOJOHENPONYCHOCTH,
IITO je O/ NpecyZjHe BaXKHOCTU KakKo OU ce CIpevyusio OUI0 KaKBO KOHTAaMHUHUPaHe
N0/I3eMHUX BOJIA WJIM 3€MJ/bULITA. 32 OCTBApPEHE OBOI 3aXTeBa, HEONXOJHO je KOPUCTUTH
BOJIOHENIPONIyCHE MaTepwujaJjie, Kao LITO Cy reoMeMbpaHe, KojuMa ce 06Jia>ke MOBpLIMHA
jgaryHa. [IpusnkoM u360opa OBHUX MaTepujajia, Mopa ce OOpaTUTHU NaKka Ha HUXOBY
OTIIOPHOCT Ha arpecuBHO /[leJIOBakbe OTMaJHUX BOJA, Kao U Ha ($aKTope Kao LITO Cy
cMp3aBambe, YB 3paueme, omtehemwa o, duintepcke ucnyHe 1 Mmoryha npojupama Kopewa
BereTaluje.

[Ipu u360py BereTauyuje 3a CUCTEM, IPENOPYKa je Jja ce KOPUCTe ayTOXTOHEe OUJbHE
BpCTe KOje Cy nmpuJiaroheHe JJOKaJHUM KJIUMATCKUM M €KOJIOIIKUM ycaoBUMa. OBe GUJ/bHE
BpcTe 06e36ebhyjy slakuiy npujeM U pa3Boj y JJaryHaMa, YUMe Cce JONPUHOCH YCIOCTaB/baby
cTabuJIHe 6MOJIOIIKE PAaBHOTEXeE, LLITO je K/bY4YHO 3a ;YyTOPOYHY ePpUKACHOCT CUCTeMa.

3axTeBH 3a o pXKaBamke€ OBUX CUCTEMaA CYy MMHHMAJIHHU, aJIM PEJOBHO W IAK/bHUBO
oJipXKaBame je HEOINXO0AHO 3a O4YyBambe e(l)I/IKaCHOCTI/I U CIIpedaBalkbe HENOXEe/bHUX
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nocaeauna. Cama wu3rpajma CUCTeMa He 3HAayd M TpajHO MOCTU3ame 3axTeBaHe
edukacHoctu. [loTpebHO je ojpeheHO BpeMe 3a ycrnocTaB/bakhe OUOJIOUIKE PABHOTEXKE
u3Melhy GM/bHUX U )KUBOTUHCKHUX 3aje/IHULA KOje YMHe eKOCUCTeM YHYTap CUCTeMa. JeiuHa
rapaHlija 3a O4yBame OBe paBHOTeXe U I0CTU3ahe BUCOKOT CTelleHa yKJIambakba OTIaJHUX
MaTepHuja jecTe peZJ0BHO YIIpaB/bamkbe U OJipKaBame, Koje YK/bydyje clipedyaBame CUTyaluja
Kao LITO Cy 3ayel/bere AUCTPUOYLUjCKUX W JpeHaXXHUX LeBH, 3ayell/berbe PUITEPCKe
UCIYHe JIaryHa, I[UJIaB/be€khe MOBpPLIMHE JIaryHa, LIMpeme HeyroJHUX MHUPHUC],
HEKOHTPOJIMCAH PacT BereTalyje, Kao U UHTEH3MBaH Pa3B0oj HeXKeJbeHUX MHCeKaTa U pyTrux
IITeTHUX opraHy3amalis,

3a noTpebe peJOBHOT O/jp>KaBarmba CUCTEMA, JOBOJbAH je paJ jeHOT paJHUKA HHXe
CTpy4YHe crpeMe, Koju he NpoBecTH HEKOJIMKO paJjHUX CaTH HeJe/bHO. Y Tabesnu 5.3 fgarte cy
Ipenopyke akTUBHOCTH U BbUXOBO BPEMEHCKO clipoBoheme 3a noctpojema f0 500 EC, npema
npenopykaMa BaH /leyHa, Koje cy»e Kao BOAWY 3a ONITUMAJIHO YIIpaB/bakbe U O prKaBambe
OBHX CHCTEMaA.

PesloBHO ofip>kaBambe U npahemwe cy o/ KJby4HOT 3HA4aja 3a OCUTyparbe AYyropoyHe
OYHKIIMOHAJHOCTU M ePUKACHOCTU CUCTEMA, KAao U 3a YCKIAhEeHOCT ca €eKOJIOUIKHUM M
3/]paBCTBEHUM CTaHAapAHMa.

Tabena 5.3: YuecTasiocT u BpeMe cripoBohemwa nojeJuHUX aKTUBHOCTH OJjp>KaBaa CUCTeMa 3a

KananuTeT g0 500 ECt14

, YKynHo
AKkmueHocm Yuecmasaocm Tpajaree Y
(camu/zoduwrse)
['eHepasiHa KOHTpoOJa paja
cucTeMa: npeATpeTMaH
’ 1 HezieJbHO 30 muHyTa 26
eBEeHTyaJ/IHa MalllMHCKa ONpeMa,
JIaryHe, OKOJIHU TepeH
Komeme 3es1eHUX NOBpILIUHA 6
nyTa
0KO CUCTEMa, Kao U Kolllemhe y 4 caTa 24
roJULIbE
HacuIa ¥ 60YHUX CTpaHa
KoHTpoJsia y1uBHUX U
p y ] 2 nyTa
V3JIMBHUX 00jeKTa U FbUXOBO 2 caTa 4
O UILE

yuihewe
Komieme Bereraiyje

ey 1 roguiime 24 caTta 24
JlaryHama
Yunihemwe U nNpakmbemne
HCTa/IOXKEHUX MaTepHja y * 8 catu -
TaJIO)KHUKY

113 Tchobanoglous, G., et al., Wastewater Engineering: Treatment and Reuse. McGraw-Hill, 2003.
114 Van Deun, J., et al, Maintenance and Management of Wastewater Treatment Plants, 2010.
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AKTUBHOCTH peJJOBHOT OJIp>KaBakba CHUCTeMa 3a NpeuuinhaBame OTHAAHUX BOJA
06yxBaTajy HU3 Mepa Koje Cy 0/1 K/by4yHe BaXKHOCTH 3a OYyBakbe AYyropoyHe epUKACHOCTU U
GYHKIMOHAMHOCTH LIeJIOKYNHOT cucTeMa. OBe aKTUBHOCTH YKJ/bYYYjy, aJIM HUCY OTpaHUY€eHe
Ha:

1. PenoBHY KOHTPOJIY HUBOA OTNA/IHE BOJie Y TaJOXKHUKY: OBa KOHTpPOJIA je HeONXoHa
KaKo OU ce OCHUTYpaJio Jla HUBO BOJie Y TaJI0OKHUKY He npehe npegBubheHe rpaHule,
MTO O6M MOIJIO JOBECTH [0 IpeBeJIMKEe aKyMyJaljje OTNaJHUX MaTepuja H
HapylllaBaka Npolieca TpeTMaHa.

2. CnpoBoheme npaxkmwemwa UCTAJ0KEHOT My/ba U IJIUBYjyhux MaTepuja: OBaj npoiec
YK/by4uyje YK/Iathake aKyMyJUPaHUX YECTULA U MYJba KOjU Cy Ce HAarOMUJIa/IM Ha JHY
TaJI0’KHHUKA, Ka0 M U30Jal4jy MJIMBYjyhUX MaTepHja. Y4ecTa/0CT NpakKibeHha 3aBUCU
oA Bulle GpaKTOpa, Kao LITO Cy KaMalUTET TaJ0KHUKA, PU3UYKO-XeMHU]jCKe 0COOUHE
CUpOBe OTNaJiHe BOJe, Kao U epUKACHOCT NMpeTxoAHUX dpa3a TpeTMaHa. Jlocajanimba
HMCKYyCTBa MOKa3yjy [a je y4eCTaJoCT OBUX HHTepBeHIIMja, y MNPOCEKY, jelTHOM
rofyilkbe A0 jeJHOM y JiBe ToJidHe, ajJidi OBO MOX€ BapuUpaTHh y 3aBUCHOCTH O]
cnePUUHUX YCJI0BA HA TEPEHY.

3. PenoBHY KOHTpOJIy HUBOA BoJie y JlaryHaMa: HuBo Bojie y laryHaMma Tpeba peZjoBHO
IpPaTUTH KaKo 6 ce u36erso NpeKoMepHO MpesrBawke WM CyBoha, IITO 61 MOTJIO
JIOBECTH [0 TMpekujaa mnpoleca ¢duTopeMejujalidje M HapyllaBamka €KOJIOLIKe
paBHOTEXeE.

4. PepoBaH mperJe/; yIMBHUX U U3JIMBHUX 00jeKaTa (AUCTPUOYLUjCKHUX U APEHAXKHUX
cuctema): OBuM 006jeKTH Mopajy OUTH MOJ, PEJOBHUM HAJ30pOM Kako 6uU ce
06e36e1uJ10 1a He Johe [0 3auvelsberwa WM oliTehewa Koju 6 MOrJIM OMeTaTH
HOpMaJiaH TOK OTHaJHe BoJie Kpo3 cucteM. Yunihewe 0BUX 00jeKaTa je HEONX0/HO 3a
oipKaBame bUX0Be QYHKIIMOHATHOCTH.

5. KoHTposy cTama ¥ CTaOUJIHOCTHU JIaryHa, YK/bYy4yjyhu Hacul oko JjaryHa: Hacunu
KOjU OKPY’KY]jy JlaryHe MOpajy 6UTH KOHTUHYHUPAHO NpaTeHU KaKo OU ce clipeduJia
epo3uja WM NMPOJAOP HEeMoKe/bHUX MaTepHja y cucteM. OBO je moceOHO BaXKHO Yy
C/y4ajy moIJiaBa WM JIPYyrux NpUPOAHUX Aorahaja Koju MOTY YrPO3UTH CTPYKTYPY
JIaryHa.

6. Ilpahewe pacTa u cTamwa Berertauuje y JiaryHama: BereTanuja uMa BaxKHy yJIOTY Y
npouecy puTopemMenyjaiidje, Te je BAXXHO NPAaTUTH HeH PacT U 3[paBsbe. Koulemwe
BereTallyje je peJJloBHO MOTPEOHO KakKo OU ce 06e36eiu/a ONTUMAaJlHA LUPKYJIalyja
BO/I€ Y CIPEYrJI0 IPEKOMEPHO I'yCTakha Koja MOTY 6JIOKUpATH TOK BoJie. Takohe, Mopa
ce MPATHUTH M0jaBa HeXXeJ/beHUX OU/bHUX MOTYJIalilja, MONyT KOPoBa, U 6J1aroOBpeMeHO0
UX YKJIOHUTH KaKo OU ce ofp>kasia QYHKIIMOHAJIHOCT CUCTEMA.

7. llpahemwe edpukacHocTH paza npoiecopa: Jla 6u ce ocurypasa epruKacHOCT YUTABOT
cuCcTeMa, MOTPeOHO je MOBpPEMEHO Yy30pKOBAaTH MpeuultheHy OTHajHYy BOAy U
a”Hasm3upaTu pesytate. O0Bo he omoryhutu fa ce youe eBeHTya/IHe HENIPABUIHOCTH
y nporecy npevyuinhaBamwa U 6J1aroBpeMeHO0 Npey3My Mepe 3a ’bUX0BO OTKJIakbakbe.
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8. KoHTpoJia onTer cTama LieJIoT cucTeMa: Y OKBUPY pPeOBHOT O/ip>KaBaba, BaXKHO je
CIIPOBECTH CBEOOYXBATHY KOHTPOJIy II€JIOKYIIHOT CHCTeMa, YK/by4dyjyhu npoBepe
onpeMe U MHPpacTpyKType. [Ipy OBUM aKTUBHOCTHMA, BaXKHO je BOJWTH JleTa/baH
JIHEBHUK aKTHUBHOCTH U ONlaXKakha KOjU YKJby4dyje ONMUC aKTUBHOCTH, JATyM U BpeMe
W3BpIIEHa, pPasJjor Npey3uMarba aKTUBHOCTH (Jla JIM je y NUTawky pPeaoBHO
O/lp>KaBakbe UJIK XMTHA UHTEepPBEHIM]ja), Kao U 6UJI0 KaKBe oJjaTHe HHOopMalHje Kao
IITO Cy BpEMEHCKH YCJIOBU WJIM JIpyTa 3allaXKakha Koja MOTY YTHLIATH Ha Paji CUCTEMA.

PeJ0BHO U CTpYy4YHO o/ipKaBare cucTeMa oMoryhaBa He caMo /ia ce IOCTUTHE AyropoYyHa
edukacHocT, Beh u J1a ce cripeye MOTEHIMjaIHU MPO6JIEMH KOjHU MOTY JJOBECTH /10 CMakbeha
KanayuTeTa CHCTeEMA WM HEFaTUBHUX MOCJAEUIA 110 )KUBOTHY CPEJHHY.
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[loinabme 6: 3SAK/BYYAK

Jlo pe HEKOJIMKO JlelleHHja, Ipo6JieM ca BOJHUM pecypcuMa, Kao U ca eHepreHTuMa
HUje 610 U3paXkeH, Te je OMLITe MUIL/berbe OUJIO 1a UX MMa y U306usby. Hajsehu notpouay
cJIaTKe BOJE je moJbolpuBpesa ca oko 69%115. Ca uspakeHoM ypbaHusanujom, y 21. Beky,
noTpebe 3a BOJIOM U XpaHOM, Kao U eHepreHTUMa cy cBe Behe. HeraTuBaH aHTpomoreHu
dakTop J0OBOAY 10 0AATHOT Jierpajiparba XKMBOTHe CpeJiiHe, Te U [le0 JOCTYIHUX BOJHe
pecypca 4YMHM HeENpPUXBAT/bMBUM 3a ymnoTpeby. Kako je kosnuMHaA BOAHHUX pecypca
orpaHuyYeHa, cBe je Behu aklleHaT Ha 3alITUTH BOJHUX pecypca, Te CTUM y Be3U U Ha
npevuithaBamwe CBUX yIOoTpe6/beHUX BOJA.

[Ipema nocseimeM nonucy craHoBHUIITBA U3 2022. roauHe, oko 25% myau y Cpbuju
»KUBU y pypa/IHUM, OJTHOCHO CEOCKUM CpeJiMHaMa, 0K npeocTaaux 75% »K1BU y rpaZloBUMa.
[IpubamkHO jefaH 4YeTBPTHHA CTaHOBHUIUTBA Cpbuje cMelITeHAa Yy ceJlMMa U MambUM
MeCTHUMa, TJle je MPUCTYN HalpeJHMM CUCTeMHUMa 3a NpeuyulihaBawe OTHAJHUX BOJA
orpaHuyeH. Hajsehu geo oBor cTaHOBHUIUTBA je YrJaBHOM IMpeNyLITeH CaMOCTaJHOM
peluaBamy OBOT NMHUTaWa, WITO A0JAaTHO MoBehaBa pU3MK 0J 3arahewma BOJHUX pecypca. Y
cknany ca tuM, US Environmental Protection Agency (EPA) npenosHaje feneHTpasirM3oBaHe
CUCTeMe Kao OJp>KMBO pelleme 3a NpeyniihaBamwe OTIIaAHUX BOJla Y pypaJHUM NOAPYYjUMa,
jep 0B cUCTeMH MOTY epUKACHO peIlIMTHU U3a30Be y Be3U ca KBaJIMTETOM BOJHHUX pecypca U
jaBHUM 3/ipaB/beM Y TUM 3ajeJJHULIaMa.

Kako je kosiM4MHa AOCTYNIHUX BOJHUX pecypca OrpaHUY€eHa, akljeHaT Ha IJ106a/IHOM
HUBOY CBe BHUILe NIpeJia3y Ha BbUXOBY 3alITUTY U Ha pa3BOj TEXHOJIOTHja Koje oMoryhaBajy
npeyrithaBamwe oTnagHux Boja. [[pobsiemMu ca ynpaB/balkbeM 0THAJAHMUM BOJlaMa y pypalHUM
noApyyjuMa A0AaTHO MOJCTHUYY NOTPeby 3a MHOBAaLMjaMa y 00/1aCTH TpeTMaHa OTNaJHUX
BOJIa. Y TOM KOHTEKCTY, KOHLIENT ONTHMMH3alluje CUCTeMa TpeTMaHa OTHaJHUX BOJA
npejcTaB/ba JUHAMU4YaH T[polec Koju TMoJpa3yMeBa aKTUBHO ydveuihe  CBUX
3aMHTEPEeCOBAaHUX CTPaHa U 6aslaHC EKOHOMCKUX, EKOJIOLUIKUX U COLUjaJlHuX paKTopa.

Jla 6u ce mocturao edeKTHBAH U OJPKMUB MOJieJl TpeTMaHa OTHAJHUX BoJa y
pypasiHuM HacesbuMa Cpb6uje, cipoBe/ieHa je JleTa/bHa aHa/M3a pesleBaHTHUX KpUTepUjyMa
KpO3 IPUMEeHY BUIlIe-KpUTepHjyMa MeTo/ie oaayyrBama (MCA - Multi-Criteria Analysis). OBa
MeTO/10JI0THja Npe/icTaB/ba HAYYHH JONPUHOC Y Ipolecy onTuMu3anuje, omoryhasajyhu He
caMo aHa/Ju3y pUHaHCHUjcKUX paKTopa, Beh U APYrux K/bydHUX HePUHAHCHUjCKUX acneKaTa
KOjU Cy OJi MpecyZiHe BaKHOCTH 3a OJPXKHUBOCT YUTABOT CUCTeMa. Y Ty CBpXy, HOpes
bUHaAHCHUjCKUX acllekaTa, Naxmwa ce MnocBehyje ¢akToprma Kao LITO CYy €KOJIOIIKa
OZIP>)KMBOCT, eHepreTcka eQUKACHOCT, YTHULAj] Ha JIOKaJHy 3ajeJJHUIy M 3JipaBJbe
CTAaHOBHHULITBA.

115 Singh, A. A review of wastewater irrigation: Environmental implications. Resour. Conserv. Recycl. 2021, 168,
105454.
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JeZaH oj BaXXHUX acmekaTa OBOT Ipoleca je TeXHa Ka MUHUMU3ALUjU YTPOLIKA
eHepruje, Kako 60U ce u3berao AoAaTHU NPUTHCAK Ha IpupoHe pecypce. [lopes Tora, BaxHO
je pa3BUjaTH pelllema Koja He IpOu3BOJie 0TNajZ, Beh Kpo3 cBoje mpoliece cTBapajy HOBe
BpeZiHe pecypce. C TUM y Be3H, NOCEOHO je pa3MaTpaHa NpUMMeHa NPUPOJHUX CUCTeMa 3a
npeuuinhaBamwe OTNAJHUX BO/Ia, KAo LITO je pUTOpeMeiMjaliHja, Koja peiCTaB/ba je/laH 0/
HajeQpUMKAaCHUjUX U HAjOAPKUBUjUX HayMHA TpeTMaHa OTHaJHUX Boja. [IpuMeHOM
NpUPOJHUX OU/bHUX CHCTeMa y MpoliecuMa npevyuiihaBawa, He caMO Jja Cé MUHUMMU3Yjy
TPOLIKOBU U eHepreTCKU 3axTeBH, Beh ce HCTOBpeMEHO MOCTHXKE U 3Ha4yajHO MoOoJblIakkbe
KBaJINTeTa BOAHUX pecypca, YUMe ce JOIIPUHOCU eKOJIOLIKO] OAPXKUBOCTU peruoHa.

YnoTtpeba npupoJHUX OU/BHUX CUCTEMA Ha 6a3u uTopeMe/iUjalivje ce nokasasa Kao
o6ehaBajyhu MeTtoz, jep omoryhaBa ykJatbalbe TOKCUYHUX MaTepHja U KOHTaMUHACAHUX
yecTULlA U3 OTNAaJHUX BOJA, HCTOBPEMEHO KopucTehu OHJ/bKe 3a YHyTpallkbe
npeuunithaBamwe. OBaj NPpUPOHU NPOLEC HUje CaMO eKOJIOLIKY NPUXBaT/bUB, Beh oMmoryhaBa
u Behe yk/byurBame JIOKAJHUX 3ajeJHULA Yy Npolec npeyuinhaBama, yuMe ce noBehasa
CBECT O 3Hayajy 3alUTHUTe BOJHUX pecypca 1 3/ipaB/ba KUBOTHE CpeIUHE.

HakoH cnpoBefieHHX HCTpaKMBamkba y OKBHPY OBOT pajia, y HACTaBKy ce [Jajy
3aK/by4l|d Y Be3U I0OYEeTHO HaBeJleHUX XUIoTe3a.

Xunoresa X1: 3ApaB/be 4OBEeKa, Ka0 U KBaJIUTET BOJA Cy Yy AMPEKTHOj Be3H ca
HEKOHTPOJIMCAHUM M He6e36eJHUM TPETMAaHOM OTHaJHUX BOAA.

Y npBOM TEOpHjCKOM Jiesly pajia, aHaJIM3UPaH je yTUlaj HenmpeuUulthaBawka OTHaJHUX
BO/Ia HA KBAJIUTET BOJIHUX Pecypca, Kao U Ha 3/[paB/be CTAHOBHUIITBA. Pe3ysiTaTu aHa/iu3e
HeJIBOCMHUCJIEHO yKa3yjy Ha JUPEKTHY Be3y u3MeDhy Jjomier TpeTMaHa OTHNaJHUX BOJA U
3HAYajHUX HETaTHBHUX MOC/IeIUIIA 10 3/ipaBJbe by U, KA0 U Ha EKOCUCTEM Y I[eJIMHHU. Y OBOM
KOHTEKCTY, UICTAaKHYTa je alcoJiyTHa noTpeba 3a U3rpaJlbOM U yHanpehemweM cucrema 3a
npeuuinhaBambe OTHAAHUX BOJA KOjU O6U 06e36e M0 JyropovyHy OAPKUBOCT U CUTYPHOCT
BOJIHUX pecypca.

Kopucrehu goctynHe nogatke o ctawy y rpaay KpasbeBy, aHanu3a je mokasaJsia Jia cy
Hajehn mnpob6seMu y 06/1aCTM NpPUKyIJbakha U TpPeTMaHa OTNAJHUX BOJA pe3yJTaT
HeZJ0BOJ/bHE M3rpaheHOCTH KaHAJ/IM3alLlMOHOr CHCTeMa, Kao M HeJOoCTaTKa aJleKBaTHUX
IOCTpPOjera 32 TpeTMaH OTHaAHUX Boja. OBaj HeJgocTaTak MHOPACTPYKType npaheH je u
HUCKHUM HHUBOOM €KOJIOLIKe CBeCTH J0HaJjalla OJJIyKa Ha JIOKaJJHOM HUBOY, IUTO JOLATHO
KOMILJIMKY]je pelllaBabe OBOT 3Ha4ajHOT NpobJieMa.

TokoM ucTpakuBawa Npemno3HaTU Cy OpOjHM PU3ULU KOjU MOTYy YTULATU Ha
YyCIOCTaB/bake OJPXKUBOT JleLeHTPaJU30BaHOr CMCTeMa TpeTMaHa OTNaJHUX BOJA, a KOjU
CYy y BeJIMKO] MepH IOBe3aHU Ca HeJOCTAaTKOM CBeCTH, 3Hawa M pecypca. Ha ocHoBy
UJleHTUGUKOBAHUX NP06JIeMa, MOXKEMO U3/IBOjUTH cJiefiehe K/byuHe PpaKTope:

- HeoctaTtak cBecTH U 3Hawa 0 MocjaeAullaMa HenpeuuinhaBawa OTMNAJHUX BOoJa Ha
»KUBOTHY CpeJIUHY U 3JipaBJbe JbyAu: OBaj HEJJOCTAaTAK CBECTH JOBOJIU 10 HEJIOBOJbHE
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NOJpLIKe jaBHOCTU U OJJIy4UBaYUMa, YUMe Ce yCIiopaBa Ipoliec AOHOLIemha Mepa Koje
Cy 0/, CYLUTUHCKOT 3Ha4aja 3a 3allTUTY 3/paBJ/ba U BOJHUX pecypca.

- HegocTtaTak KaZpoOBCKHUX KalaLuuTeTa: Y MHOTUM CJy4yajeBMMa, JIOKaJHe BJIACTH U
MHCTUTYLUje Cy OTpaHUYeHe y NOorJeJly CTPyYHUX pecypca, IITO OTexaBa ePUKACHO
ylpaB/balhe U UMIIJIEMEHTALM]y pellieha 3a TPeTMaH OTHAAHUX BOJa.

- Hepocratak ¢uHaHcujckux cpegcraBa: HepoBosbHa ¢uHaHCHCKa cpefcTBa 3a
M3rpajilby U oJip>kaBakbe MHOPACTPYKType 3a npevyrinihaBame OTHaJHUX BOJA 4eCTO
npeACcTaB/bajy K/by4yHY Oapujepy 3a pea/n3alujy NIOTpeOHUX MpojeKaTa.

- HepocTaTtak 3akOHOJaBHUX OKBHpaA 3a IPpMMEHY UHOBAaTUBHUX pellema: Mako nocroje
3aKOHCKHU OKBHPHU KOjU peryJidily OBy 06J1aCT, OHU Ce He IPUMeYjy Y JOBOJ/bHOj MEPH,
yIJ1aBHOM 300T HeJOCTaTKa TMOJMTHYKE BOJbe, Kao U 300r mpobsema ca
dbuHaHCUpameM.

- HegocTtaTak nyiaHcke U NpojeKTHe [AOKyMeHTauudje: MHore JioKajHe caMoylpaBe
HeMajy pa3BUjeHe U OJIp>KMBe IJIaHOBe 3a pa3Boj MHPPACTPYKType 3a TpPeTMaH
OTNaJHUX BOJA, LUITO 3HAYajHO yCcopaBa UMIlJIeMeHTal U]y NIOTPeOHUX Mepa.

- Hepocratak Bo/be 3a pellaBake OBOr IpobGJieMa KOJ, J/byAW KOjU ce Haja3e Ha
oaaydyjyhuMm ¢yHkuujama: HeonxojHO je /la HOCHOLM MOJUTHYKUX U YIIPaB/bayKUX
dyHKUMja Oyay BUllle MOCBeNeHU pelllaBakby OBUX NMpo6JieMa U NIpUMeHU ePUKACHUX
pellera Ha JIOKAJIHOM HUBOY.

CyMupaHo, pe3yJTaTH OBOT UCTPAXKMBama yKa3yjy Ha MOTPeOy 3a KOMIJIEKCHUM
IPUCTYNIOM Koju he 06yXBaTUTHU CBe acleKTe OJAP>KMBOT TpeTMaHa OTMNAaJHUX BOJA, O]
MO/iM3aba CBECTH M CTPYYHUX KalalUTeTa, MpeKo PpUHAHCHjCKe MOAPILIKE, 0 pa3Boja
MHOBaIMja U epeKTUBHOT 3aKOHO/|aBCTBa. CipoBoheme aZleKBaTHUX Mepa y 0BOj 06J1aCTU
uMahe AyropoyHe Mo3uTHBHe edeKTe KAKO HAa KBaJUTET BOJHHUX pecypca, Tako U Ha
3/IpaBJ/b€ CTAHOBHUIIITBA.

Y ApyroMm TeOpHjCKOM JeJly paja JAeTa/bHO je NpPUKas3aH M aHaJIM3UpaH CIeKTap
JOCTYIIHUX TEXHOJIOTHja KoOje ce IMpUMewYyjy Yy JeLeHTPaJUu30BaHUM CUCTEeMHUMa 3a
npeuydithaBawe OTHagHUX BoJa. KOHBeHLMOHa/He TEXHOJIOTHje, Kao ILITO CYy
npeyrithaBawe NPUMEHOM aKTUBHOT MyJba, MEMOPAaHCKHU IIPOLECH U IpyTe CIMYHE MeTOo/e,
TOKOM JyTOTOJIUIIbe YIIOTpebe AoKasase cy CBOjy eGpUKaCHOCT y npolecy npeduirhaBamwa
OTMaAHUX BoJla. MehyTuM, nopes cBOjUX 3Ha4YajHUX IPEJHOCTH, OBE TEXHOJIOTHje MIOKa3yjy U
ozpebheHe HeZOCTATKe, KOjU ce Npe CBera 0JjHOCe Ha BUCOKe eHepreTcKe 3axTeBe, 3HAaYajHy
NOoTpeby 3a CTPYYHUM OJp>KaBameM, Ka0 U BHUCOKe TPOIIKOBE U3TPaJiibe M OJprKaBarba
cucteMa. OBuM daKTOpM NOCTaBJ/bajy NUTae OAPKUBOCTHM NpPHUMEHe TAaKBHUX CHCTeMa y
pypaJIHUM cpeJijMHaMa 3eMa/ba y pasBojy, IZile Cy pecypcu OorpaHU4YeHH, a NoTpebe 3a
O/p’)KaBalkeM M yIpaB/bakbeM HHPPACTPYKTYPOM YeCTO HU3a30BHE. Y KOHTEKCTY OBUX
M3a30Ba, BaXKHO je pa3MOTPUTHU aJITEPHATHBHE TEXHOJIOTHUje KOje MOTY OUTH MOTroJHUje 3a
OBaKBe yCJIOBe.

Kao anTepHaTHBa, aHa/M3MpaHa je NpUMeHa NPUPOAHUX OU/BHUX CHUCTEMA -
duTopeMe MjanMja 3a npeyuinhaBamwe oTHaAHMX BoJa. OBU CUCTEMU He 3aXTeBajy BeJMKa
dUHaHCUjCKa y1arama 3a U3rpajilby U oJpKaBakbe, IITO UX YNHU aTPAKTUBHUM peLIemheM,

115



noce6HO 3a peruje ca orpaHM4eHUM pecypcuma. [[pupoHU GUJ/bHU CHUCTEMU KapaKTepUILy
Ce HUCKHUM eHepreTCKHM 3aXTeBUMa, IITO UX YHUHHU €KOJIOIIKU OJPKUBHUM U €KOHOMCKH
MCIJIATUBUM, T€ MOTY 3Ha4YajHO JONPUHETH CMakeby onTepeherma Ha eHepreTcKke pecypce.
Takobe, 360r cBoje jeJHOCTaBHE KOHCTPYKLHje U PYHKIUOHAJHOCTH, OHU He 3aXTeBajy
BHCOKO KBaJIMGUKOBAHY PaZiHy CHAary 3a HHXOBO PEJOBHO OJipXKaBaibe, LITO je A0JaTHA
NpeJHOCT y CpeiMHaMa I'/ie CTPYYHHU KaZ[pOBU MOT'Y OUTH OTPaHUYEHHU.

Usrpagmwa ¥ MMIJIEMeHTalvja NPUPOAHUX OW/bHUX CUCTEMa He CaMO Ja UMajy
€KOJIOIKe U eKOHOMCKe NpeJHOCTH, Beh U eCTeTCKU yKJamajy y OKOJHU aMOUjeHT, Te
JIOTIPMHOCE CTBapamwy CBOjeBPCHOT OMOTOIA KOjU MOKe OUTH KOPUCTAH 3a JIOKaJHY QJIopy U
¢dayHy. OBo ux YMHM He caM0 QYHKIIMOHAJHUM pelllelkhrMMa 3a npeuyuinhaBambe OTHAJAHUX
BoZa, Beh M JonpuHOCH MO6OJbIIaky KBAaJUMTETA )XUBOTHE CpeJliHe U H3TJe/a JIOKAaJHUX
3ajeHuIa.

Y capaawu ca npejcraBHuliMMa @akysTeTa 3a NpUMeEHEHY ekoJsorujy ,Pyrtypa“,
CIpOBeJleHa je CTyJUjcKa MoceTa GMOJIONIKOM MOCTPOjerwy 3a TpeTMaH OTMNaJHUX BoJa Y
Kupn6epry, Ayctpuja. TokoM oBe MoceTe, AUPEKTHO Cy carje/laHe CBe NpeJHOCTH U MaHe
nocrojeher cucteMa Koju je y pyHKIMjHU, Ka0 U U3a30BU Ca KOjUMa ce OBa BpPCTa CUCTeMa
cyoyaBa y IpakKcH. Y usrpazbu U a/beM npahemwy paZia v oapKaBamba CUCTEMA, YK/byUueHa je
LeJIOKYIIHA JIOKaJIHa 3ajeJHALA, WITO je KJ/bYYHHM acCleKT YyClellHe IpUMeHe
JlelleHTpa/IM30BaHUX pellewa. Yuelihe 3ajeiHuLle y npolecy He caMo JjAa mnoBehaBa
YCHELIHOCT UMILJIeMeHTaluuje, Beh W ocurypaBa pga pelewma 0Oyay npuaaroheHa
cnenPpHUYHKUM MOoTpebaMa JIOKAJTHOT CTAHOBHUILTBA.

K/byd 3a ycneliHy jgerneHTpasu3alyjy CUCTEMA TPEeTMaHa OTNAAHHUX BOJA JIEXU Y
IIHPEeHY CBECTH O MPEeJHOCTHMA a/leKBaTHOT TpeTMaHa OTNaJHUX BO/a, Ka0 U Y NpUNIPeEMHU
JIOKQJIHUX 3ajeJlHUIA Ja OyAy CIpeMHe Ja NpUMeHe WHOBAaTHBHA pellema. 3a TO je
HEONXO0/IHO aKTUBUPATH CBE YJIAHOBE 3aje/JHUIIE U YK/bYYUTH HUX Y IPOIEC O/JIYIMBaba, jep
je ’BUX0BO aKTHUBHO ydelnhe y OBUM MeXaHHU3MHMa O/ OJJTUYHE BaXKHOCTH 3a JYTOPOUYHY
OJIP>KUBOCT CUCTEMA.

Xunoresa X2: 3auHTepecoBaHe CTpaHe Cy CIpeMHe Ja NpyuMeHe MHOBAaTHBHA
peliewma y TpeTMaHy OTHAAHUX BOJAA Kao U Ja y3My y4yeurha y MexaHM3My JOHOLIEHA
OAJIyKa. Y OKBUpY Tpeher Jiesia 0BOT pajia, aHaJIM3MpaHa je aHKeTa Koja je obyxBatusa 204
UCIIMTaHUKa U3 64 MecHe 3ajeagHuLe rpaga Kpasesa. CnipoBeJieHa aHKeTa MMaJla je 3a Lji/b
Jla MCTPaXXU CTaBOBe M CTAaBOBE JIOKAJIHOT CTAHOBHUIITBA MpeMa NpUMeHU MHOBAaTHUBHUX
pelliera 3a npevyuinhaBamwe 0THAJHUX BOJA, KA0 U BhUXOBY CIPEMHOCT 3a y4yelihe y npolecy
JIOHOIIIEeHa O/I/IyKa KOjU Cce 0JHOCe Ha pa3B0j U UMIlJIEMEHTAlUjy TAKBUX CUCTEMA.

['eHepa/HM 3aK/by4aK KOjU IIpOM3JIa3d U3 CIPOBeJeHe aHKeTe jecTe Ja Cy
MCIIMTAHUIIM CBECHU 3HA4aja aleKBaTHOT NpevyriihaBamwa OTNaZHUX BOJA U OCAeUIIA Koje
Hea/leKBaTHO yIpaBJbakbe 0TNaJHUM BOJlaMa MOKe UMaTH 110 )KUBOTHY CpeJiJMHY U 3/ipaBJ/be
CTAaHOBHULITBA. MebhyTuM, c Apyre cTpaHe, pe3y/TaTU aHKeTe yKa3dyjy Ha HeJoOCTaTak
MHPoOpManuja 0 JOCTYIHUM WHOBAaTUBHMM TeXHOJIOTMjaMa 3a TpeTMaH OTNaJHUX BoJa.
WcnuTaHunu cy M3pa3nujyv BeJIMKY 3aMHTEPEeCOBAHOCT 3a MPOLIUpPEhe CBOjUX 3Haba O OBUM
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TeXHOJIOTHjaMa, LITO YKa3yje Ha MOryhHOCT 3a yHanpebemwe cBecTH U 06pa3oBamka y 0BOM
BA)KHOM CEKTODY.

Mako cy vcnuTaHULM NOKa3ald BHUCOK CTelleH CBEeCTH O 3Hayajy npevyuinhaBama
OTHAJHUX BOJA, MHOTM Cy MpHU3HAIM Ja Cy KM HeJOCTajaja KOHKpeTHa 3Hawma O
MHOBAallMjaMa U HOBUM TeXHOJIOTMjaMa Koje ©6M MorJjie no6oJbliaTH ePUKACHOCT OBOT
npoueca. YOpKoC TOMe, ’bUXOBa BeJIMKa 3aMHTEPeCOBAHOCT 3a J0JATHO ycaBplLIaBame y
OBOM /JIOMeHY yKa3yje Ha NOTeHIMjaJl 3a l1pewe HHPopMalMja U yK/bYIMBamwbe JOKaJIHOT
CTAaHOBHUUITBA Y IPUMEHY UHOBAaTUBHUX pelllera.

JleTa/bHa aHa/M3a pe3ysTaTa aHKeTe INpeJAcCTaB/beHa je y morJassby 4.1, rae cy
obpabheHU pa3/IMYUTH aclleKTH CTaBOBA UCIIUTAHUKA, Kao U GaKTOPH KOjU MOTY YTULIATH Ha
HUXOBY CIIPEMHOCT Jila Ceé aKTUBHO YKJ/by4e y MpoLec oJJlyuuBama y Be3U ca yBohemweM
HOBHUX TEXHOJIOTHja 3a TpeTMaH oTnaJHux BoJa. TuMe ce mobuja Ay6/pU YBUL ¥ OTpeOE,
M3a30Be U NOTeHLHMjasle 3a YyHampebhewe jaBHe CBeCTM U YK/byuMBaka rpabaHa y
OZJIydMBayKe Ipoliece KOjU Ce TUYY XKUBOTHE CpeJijMHe U OJP>XHUBOT yIpaB/balba BOAHUM
pecypcuma.

Xunote3a X3: [IpyupoagHH GM/BHU CUCTEMH - QUTOpPEUAAjIIMOHA MIOCTPOjerha 3a
npeuynmhaBamke OTNagHUX BOJAa NPHUXBAT/bUB Cy U €KOHOMCKHM ONPABAAH HAYUH
TpeTMaHa OTHAaJAHUX BOJa Yy MakbUM Hace/bMMa, jep HeMajy BeJIMKe YTPOIIKe eHepruje
U KOPUCTe npolece KOju ce M HHave gorahajy y npupoau, 4MMe NoApKaBajy oApKUBHU
pa3Buoj. EKoslolIKKM cy npUXBaT/bMBU jep Ou/bKe npeuyuimnhasajy oTnajHe Boje M
yKJ/Ianajy NpUpPOAHO OKpPYKeHe U 4eCTO NOCTAjy CTAHUIITA )KUBOTUbAMA. Y 4eTBPTOM
IIOTJIaBJ/bY OBOT PaJia, HAKOH TEOPHjCKOT MperJiefia U IpUMeHe BUILIEKPUTEPUjyMCKe MEeTOo/ie
O/JIy4YHMBaka, KOHKPETHO MeTOJe KOPUCHOCTU NpuMemeHe Kpo3 TexHUKy PROMETHEE
(Preference Ranking Organization Method for Enrichment Evaluation), u3BpliieHa je feTa/bHa
aHaju3a JOCTYNHUX TeXHOJIoTHja 3a mpedyulihaBawke OTHAaAHUX BoJa. AHa/iu3a je
peasiM30BaHa Ha OCHOBY NMPETXOAHO JAedUHUCAHUX KPUTEPUjYMa, Y3 aKTUBHY YK/bYUYEHOCT
3aMHTEPEeCOBAaHUX CTpaHa M JoHocHona ojjyka. [Ipumena codprTBepckor nporpama Visual
PROMETHEE 3HauajHo je oJakiiaja mnpouec aHaause, omoryhaBajyhu pertabHO
carJieZlaBame 3Havaja U yTHIlaja CBAKOT KPUTEPUjyMa Ha U360p ONTUMAJIHOT peliera. OBaj
HNPUCTYN je NPY»KHO OCHOBY 32 KBaJIMTATHBHY M KBAaHTUTAaTUBHY NpPOLIEHY CBHUX MOryhux
pellema, YMMe ce noBehasia NperyM3HOCT y JJOHOLIehY OJyKa.

Y oBOM pajly, aKkljeHaT HHUje 6UO CTaBJ/beH Ha J0CTH3ae alcoJyTHE MaKCUMaJlHe
edpukacHocTH y npeuyninhaBamwy, Beh Ha UcnywaBambe 3aKOHCKH NPOMNUCAHUX MaKCHMaJHO
JI03BOJbEHUX BPEJHOCTH 32 KBAJIUTET BOJle, Y3 3aXTeB Jla CUCTEeMH 3a NpedydiihaBambe
OTMaJHUX BOJla He 3axTeBajy BeJMKa (UHAHCHjCKa CpeJicTBA 3a OJp:KaBawe U Jla He
3axTeBajy BUCOKOOOpa30BaHy pajiHy CHary 3a moTpebe ojpkaBamwa paja UcTux. [Ipema
pe3y/TaTUMa aHajJu3e KpPUTEepUjyMa, HajONTUMaJIHUje pellelme 3a JelleHTpaJu30BaHe
cucteMe InpeydiihaBawa OTHaJHUX BoJa Ouso je dutopeMenujauuja, 3atuM SBR
(Sequencing Batch Reactor), na MBR (Membrane Bioreactor), 10K je Kao HajHENOBOJbHU]je
peuewe ugeHtudrkoBad MBBR (Moving Bed Biofilm Reactor). MehyTum, HarJialeHo je ja
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je 3a CcBakM NoOjeJUHAYHU CJIy4aj HEONXOAHO JeTa/bHO pa3MaTpaTU CBe pesieBaHTHE
KpUTEpPHjyMe, a He CaMO OHE KOjU Cy aHaJIM3UPaHU y 0BOM pafy. Takobe, Tpeba uMatu y BULy
Jla U360p TEeXHOJIOTHje He 3aBUCH CaMO O TEXHUYKHX U EKOJIOIIKUX KapaKTepUCTHUKA
cucteMa, Beh U oj cneyudUyHUX MOTpeba MU MOTYNHOCTH JIOKAJHUX 3aje/lHULA, LITO
No/ipa3yMeBa aKTUBHO ydellhe JOHOCHOLA O/I/IyKa U KPajlbUX KOPUCHHUKA.

[IpoLieHa €eKOHOMCKUX, €KOJIOIIKHUX U COLMja/IHUX KpUTepHujyMa IoKasaja je Ja je
oCe6Hy NaXKkby NOTPEOHO MOCBETUTH EKOHOMCKOM acleKTy, jep eEKOHOMCKH GpaKTOpU UMajy
HajBehn yTHuaj Ha eduKacHO U OJAPKUBO YIpaB/balbe CHCTEMHMA 3a IpedulthaBamwe
OTMnaAHUX BoJa. Mako cy eKOHOMCKHU (aKTOpHU BeoMa BaXKHU, MOTPEOHO je HArJacuTH Ja
OZJIYyKe Koje ce JloHOCe He O0U Tpebaso Aa ce GOKyCHpajy UCK/bYYUBO Ha (UHAHCHUjCKE
acrekTe, Beh UM Ha ocTajle KpUTEPUjyMe KOjU MOTy 3HA4ajHO YTULATU HA ONTUMU3ALHU]Y
Moziesia. Ha mpuMep, eKoJIOWIKK U COLMjaHU PaKTOpPH, Kao LITO Cy YTHUIAj HA >KUBOTHY
CpeAMHY U yK/bydHBame JIOKaJHe 3ajeJHUlle, TaKkohe Urpajy K/by4dHY yJIOTY Y AYTOPOYHO]
O/IP>KUBOCTH CUCTEMA.

HMako ce MeToJle BMILEKPUTEPHjYMCKOT oaJyyrBamwa, kao wrto je PROMETHEE,
IIUPOKO KOPHUCTE y Pas3/MYUTUM 006JIaCTUMa, pe3y/ITaTU UCTPaKUBama IOKasyjy Ja je
notpebaH Ja/bd pajJ, Ha jayawmy KamayuTeTa JOHOCHOLA OJJlyKa 3a I[pey3uMarbe
OZITOBOPHOCTH y pelllaBamy NMpobseMa npeyuinhaBama oTHagHUX Boja. [I[puMeHOM OBUX
MeTo/ia y Mpolecy OJAJy4yhBamka MOXe Ce 3HayajHO MoOOoJblIaTH KBAJUTET JOHOLIEHA
OJJIyKa, aJli Takohe je HEONMXOJHO HACTAaBUTHU Ca paZioM Ha 00pa3oBakby U OCHAKUBakbY
JIOHOCHOla O/IJTyKa KaKOo OY Ce OCUTypao yCIelllaH U OJIP>KUB MPOoLeC MPUMeEHE NHOBAaTUBHUX
pelliewa y TpeTMaHy OTHaJAHUX BOJa.
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[IPHUJIOT 7:

7.1 3akoHcka pezysamuesa y obsiacmu mpemmHaa onmaHux eoda y EY u

y Penyé6auyu Cpbéuju

JupekTuBe EBporicke yHuje U3 06/1aCTU 3alUTUTE BOJA CY:

- OxkBupHa gupekTuBa o Bogama 2000/60/EC

- JupexktuBa 91/271/EEC o npeuniihaBawby KOMyHa/JIHUX OTHAJHUX BO/IA U HbeHA
fonyHa Jlupektusa 98/15/EC

- JlupexktuBa 91/676/EEC 0 3a1luTUTH BoJa of 3arahuBama y3pOKOBaHOT HUTpaTUMa
Y3 0JbONPHUBPESHUX U3BOpA

- JlupexTtuBa 86/278/EEC 0 3alUTHUTH >XUBOTHE CpeJiIHe, a IOCEOHO 3eMJbUILTA IPU
KopHullhewy KaHaJIU3aLMOHOT MyJba y IOJ/bONPUBPESHU

- JupektuBa 76/464/EEC o rpaHUYHUM BpeJHOCTHMMA 3a UCNYIITakhe OMaCHUX

CYIICTaHIU Y BOJIE

- JupektuBa 80/68/EEC o 3al1TUTH N0J3eMHUX BoJa 0/ 3arahuBama
- JlupextuBa 96/61/EEC 0 uHTerpajHOM clipedyaBawky U KOHTPOJIM 3arahrBama
Kaza roBopuMo o Ha1ioj 3eMJbH, y Penybsinnu Cp6uju, IOCTOjU HU3 3aKOHCKUX aKaTa
KOjU Cy OC/IeJibUX FOJJMHA ycarjalleHu ca eBponckuM. [IpaBuu okBup y Peny6ainiy Cpoujy,
KOjU Ce 0JJHOCH Ha peryJiaTUBY y 00J1aCTU TpeTMaHa OTIIaJHUX BOJA CY:

- 3akoH o Bozaama ('Cua. raacuuk PC", 6p. 30/2010, 93/2012, 101/2016, 95/2018 u

95/2018 - gp. 3aK0H)

- 3aKOH 0 KOMyHa/IHUM JesaTHoctuMa ('Cia. roacHuk PC", 6p. 88/201, 104/2016 u

95/2018)

- Ypenba o rpaHMYHUM BpeAHOCTHMA 3arabhyjyhux mMarepuja y Bojie U POKOBHMMaA 3a
BUX0BO AocTusame (,Cia. 'nacauk PCY, 6p. 67/2011 1 48/2012)

Ta6ena 7.1: U3Boj OUTHHUX ejleMaHaTa M3 3aKOHa 0 Bojjamallé

Ynanowm 3. Tauka 34
JedbuHMCaH je nojaM ,JaBHe
KaHaJ/u3anuje“

»JaBHA KaHaJ/IM3aLHja jecTe CKyIl TeXHUYKO-
CaHUTApHUX objekaTa U Mepa, KojuMa ce 06e36ehyje
HEeNpEeKU/IHO U CUCTEMATCKO CaKyIl/bakbe, 0/iBOheme,
npeuuinhaBamwe U UCIyUITakbe OTNAHUX U
aTMocPepCcKUX BOJla Hacesba U IPUBpPeJie Y
oArosapajyhe npujeMHUKe-pequnujeHTe"

YyiaHoM 3. Tayka
41a)neduHucaH je nojam
,,Myfb“

»,MYJb jecy o6paheHu niu HeobpaheHU ocTalU Koju
HacTajy y npouecy npeduirhaBaba KOMyHaJTHUX
oTnajgHUX Boja“

YsaHoM 3. Tauka 52
JledUHHKCaH je mojaM
,PenumnjeHTt"

,PELIUINjeHTOM (IPUjeMHUKOM) ce CMaTpPajy
NPUPO/IHHU U BelITaYyKH BOJOTOLH, je3epa,
aKyMyJialiyje ¥ 3eMJbMIITE, Y KOje ce UCNYIITAjy

116 3gkoH 0 sodama ("Ca. enacHuk PC”, 6p. 30/2010, 93/2012, 101/2016, 95/2018 u 95/2018 - dp. 3akoH)
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oTNajzHe U aTMOCPEepPCKe BOJie U BOJie U3 KaHAJICKe
MpesKe 3a 0/1BO/itbaBame”

YsaHnoM 3. Tayka 61
AeduHUCcaH je nojam ,lln/beBun
)KUBOTHeE cpeAuHe"

,LIIULJbEBU )KUBOTHE CpeiMHE 00yXBaTajy ClpeyaBame
MOropiiama, 3alITUTY U YHanpehruBame CBUX BOAHUX
TeJla MOBPIIMHCKUX BO/IA U 3aUITUTY, yHanpehewe 1
0OHaBJ/bakb€e CBUX TeJa MOIeMHUX BO/Ia, @ paJiu
OCTBapHBama 06POT CTaTyca NOBPUIMHCKUX U
MOIIEMHMX BOJIa U 3allTHhEeHHUX 06J1acTH

Ynanowm 3. Tauka 62
JeduHucaH je nmojam ,, 1 EC*

»1 EC (jelaH eKBMBaJIEHTHY CTAHOBHUK) je OPraHCKO
6uopasrpaauBo onTepeheme Koje UMa NETOLHEBHY
O610XeMHUjCKy MOTPOLIKY KUCeOHHKa o, 60 T
KMCEOHMKa Ha JaH"

YsnanomM 19. nepuHucanu cy
BOJIHU 00jeKTH 3a CaKyIl/bare
v npeurinihaBawe OTAaJHUX
BOJZA

,BOJIHM 006jeKTHU 3a caKyIl/bakbe, 0OiBOhemhe 1
npeuurinhaBawe OTNAHUX BOJA U 3aLUTUTY BOJA CY:
IJIaBHU KOJIEKTOPH, IIOCTPOjetba 3a npevyuihaBame
OTNaJHUX BOJA, NOCTPOjerba 3a pepajly OTHaJHUX
MYJb€Ba, OCTPOjerha 3a Mpepajy NpoleHUX BoJa
CaHUTAPHUX JIeNIOHUja YBPCTOT OTNA/A, UCIYCTH U3
NOCTpOjera y NpUjeMHUK (peliMNIujeHT) U ApYyTrU
npunajaajyhu ypehaju, kao 1 6paHe ca akymyJialidjama
3a nob6oJblllalkbe KBaJuTeTa Boaa“

YsaHoM 25. Tayka 6,
JedbHHHMCaAH je MPUHIUI
3arakyuBad 1iaha

,Hadesy "3arahrBau miaha" - cBako Ko CBOjUM
aKTUBHOCTHMa MPOY3pOKyje 3arahere Bojie Jy»KaH je
Jla CHOCHU TPOLIKOBE Mepa 3a OTKJIakhake 3arahema”

Ynanom 93. fedpuHucay,
oapehyjy ce PU3UUKO-XEMU]jCKU
napaMeTpy U rpaHUYHe
BpEeIHOCTU EMHUCH]je
3arabhyjyhux matepuja, Kao u
HAYMHU Y YCJIOBU UCHYIITaHA
3arabhyjyhux matepuja u
NpUMeHe rPAaHUYHUX
BpeAHOCTU eMUCHje

,1) TexHOJIOIIKe OTNa/He BOJe IIpe ’hUXOBOT
WCNYLITakha Y jaBHY KaHaJaU3alujy;

2) TEXHOJIOLIKE U pyTre OTNaJiHe BOJie Koje ce
HEIOCPeJHO UCIYIUTAjy Y PELUIIHjEeHT;

3) BoJie Koje ce nocJjie npeuyrinhaBamwa UCIYUITAjy U3
CHUCTEMa jaBHe KaHaJ/IM3alijje y peliul1jeHT;

4) oTnaZiHe BO/Jie KOje ce UCMYUITAjy Y pelUIHjeHT U3
cenTHYKe U cabupHe jame"“

Ynanom 97. neduHucane cy
3abpaHe peajiu 0OYyBakha
KBaJIUTETa BOJe

,Pajii 3alITUTE KBAJIMTETA BO/IA, 3a6parbeHoO je:

1) yHOlIEemwe y MOBPIIMHCKE BOJle OTIAHUX BOJa Koje
caZip>ke xa3apAHe U 3arahyjyhe cyncraHue usHaz
NPONHUCAHUX TPAHUYHUX BPEJTHOCTU EMUCH]€e KOje MOTy
JIOBECTH [0 MOroplilatkha TPEHYTHOT CTakba;

1a) yHolIEeHe CBUX Xa3apIHUX CYIICTAHILIU Y MIOlIEMHE
BOJIE;

16) yHolewe ocTanux 3arahyjyhux cyncraniy y
[IOlleMHe BOJie Y MEPHU Y K0jOj Y3pOKYjy noropiiamme
WJIM 3HaYajHe U CTaJIHe y3Jla3He TPeH/I0Be
KOHLIeHTpaluja 3arabhyjyhux cyncrtaHuu y noijeMHUM
BOJIAMa;

2) ucnyuitamwe OTIaJHe BoJie y cTajahe BoJe, ako je Ta
BO/JIa Y KOHTAKTY ca IOJeMHOM BO/IOM, KOja MOXe
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POY3POKOBATH yrpoKaBake JJ0OPOT eKOJIOUIKOT UJIU
XEMMU]jCKOT cTaTyca ctajahe Boje;

3) ucnyurtTame ca IJIOBHUX 06jekaTa UJiM ca obase
3arahyjyhux cyncraHiy Koje JUPEeKTHO U1
MHWPEKTHO J0CNEeBajy Y BOJe, a IOTUYY 0Jf 6UJIO KOT
ypebaja ca 6poga uiu ypebhaja 3a npebaiuBame Ha
6poJ uau ca 6poaa;

4) ucnyuiTambe NpeKOMepHO TEPMUYKH 3araheHe BOJIE;
4a) oasiarame y Bozie MyJba, 06paheHor uau
HeobOpabheHor, U3 MoCTpojewa 3a npeuriinaBame
KOMYHaJIHUX OTNAa/[HUX BOJA;

5) kopumhemwe hybpurBa uiu cpeacraBa 3a 3alITUTY
6uJ/ba y 06a/IHOM mojacy A0 5 M;

6) UCNyUITake y jaBHY KaHaJIU3aLUjy OTIaAHUX BOA
KOje caJip>Ke Xa3ap/He CyNCTaHIe:

- U3HaJ, PO CAaHUX BPEJHOCTH,

- KOje MOTy UITETHO JieJIOBaTH Ha MOryhHOCT
npeyuiihaBamwa BoJia U3 KaHaJiu3aluje,

- KOje MOTy OIITETUTH KaHAJU3alUOHU CUCTEM U
NOCTpOjebe 3a npevyuihaBame Bo/Ja,

- KOje MOTy HeraTMBHO yTULATH Ha 3/jpaBJbe JIUIA Koja
O/Ip>KaBajy KaHAIM3alMOHU CUCTEM;

7) kopuihemwe HaNyLITEHUX OyHapa Kao CENTUYKUX
jama;

8) ocTaB/bambe Y KOPUTY 3a BEJIUKY BOAY NPUPOJAHUX U
BellITaYKHUX BOJOTOKA U je3epa, Kao U Ha APYyroM
3eMJbHUIITY, MaTepHjasia KOju MOTY 3araiuTH BOJE;

9) npawe BO3WJIa, MalllMHA, oTpeMe U ypehaja y
NOBPUIMHCKKM BOJlaMa U Ha BOJTHOM 3eMJbHUIITY."

YsanomM 98. nepurHucHa je
ob6aBe3a npevuirthaBamwa
OTMa/IHUX BOJA

»<IIpaBHO JiM1le, Npely3eTHUK, OJHOCHO GU3NYKO JIULLEe
KOje MCIyLITa WU OJJIaXKe MaTepuje Koje MOTy
3araJiIuTv BoAly, 0CUM GU3UYKOT JIM1ia KOje KOPUCTHU
BOJly 3a I1he, CONCTBEHEe U CAHUTApHe N0Tpebde, JY>KHO
je ia Te MaTepuje, Ipe UCIYILITakba y CACTEM jaBHE
KaHaJ/M3alyje WU pelyuIujeHT, eJIMMAYHO WU
NOTIYHO OZACTPAHU Kao U /ia IPeYrCTH OTHA/AHe BOJe,
CKJIaZly Ca OBMM 3aKOHOM U OCEOHUM 3aKOHHMa KOju
ypebhyjy 06J1acT 3a1UTHUTE )XKUBOTHE CpeJiiHe, OJHOCHO
npomnuca JJOHETUX HAa OCHOBY THUX 3aKOHa.

[IpeynmhaBamwe oTnajHUX BoJa U3 cTaBa 1. oBor
YyJlaHa BpLIM Ce /10 HUBOA KOjU 0 roBapa rpaHUYHUM
BpelHOCTUMa eMUCHje UJIM [0 HUBOA KOjUM Ce He
HapyulaBajy CTaHJap/Ay KBaJIMTETa )KUBOTHE CpeJjuHe
peLMIujeHTa, y CKJIaJy ca IponrucUMa KojuMa ce
ypebyjy rpanudHe BpeaHocTH 3arabhyjyhux Mmatepuja y
NOBPILMHCKKM Y IOIJEMHHUM BOJiaMa, TpaHUYHE
BpeJHOCTHU IPUOPUTETHHUX, Xa3apAHUX U IPyTUX
3arabhyjyhux cyncTaHIy ¥ IPONMCOM KOjuUM ce ypehyjy
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rpaHUMYHe BpeJHOCTH eMHUcHje 3arahyjyhux matepujay
BO/Jle, y3MMajyhu CTpOXXUju KpUTEPHUjyM 0J, OBa JiBa.

13y3eTHO, CTpOXKHje yC10Be UCITyLITakba OTIaJHUX
BO/Ia, OZJHOCHO CTPOXHje BPeLHOCTH OJ, IPONHUCAHUX
rpaHWYHUX BpeJJHOCTH eMHCHje U3 CTaBa 2. 0BOT 4JlaHa
yTBphyjy ce BOAHOM W /WY UHTETPUCAHOM J03BOJIOM Y
CKJIaZly ca IPONIMCOM U3 CTaBa 2. OBOT 4JIaHa a Ha
OCHOBY CTaH/Jap/ia KBaJMTeTa XKUBOTHE CpeJjuHEe U
rPAaHUYHUX BPeJJHOCTH M3 41aHa 93a 0BOT 3aKOHA U
3aKOHa KOjuM ce ypehyje UHTerprcaHo cipeyaBambe U
KOHTpoOJIa 3arahiBama >KMBOTHE CpeJIUHE.

Pagu o6e36ehuBama npeuyrinhaBamwa O0TNaJHUX BOA,
JidIle U3 cTaBa 1. 0BOT 4jaHa Koje UCHYLITa OTHALHY
BOJY Y PELIMIIMjeHT UJIH jaBHY KaHa/JIU3aLUjy AY>KHO je
Jila 06e36e11 cpe/iCTBA U YTBPAMY POKOBE 3a U3rPaJiiby
Y IOTOH ypebhaja, 0JHOCHO NOCTpojera 3a
npeyuithaBamwe 0THaJHUX BOJA Y CKJIaAy Ca aKLIUOHUM
IIJIAHOM 3a JJ0CTU3akbe TPaHUYHUX BPEJHOCTH EMHUCH]je
3arahyjyhux MmaTepuja y BoJie, IJIaHOM 3alUTUTE BOJA
o/ 3arahuBama U IJIaHOM yIlpaB/bakba BOJaMa.

AKT 0 McnymITamwy OTIaJHUX BOJIa Y jaBHY
KaHaJIM3all1jy JOHOCH HaJJIeXXHU OpraH jeJUHUIle
JIOKaJIHE CaMOYyIIpaBe.

MyJb KojU je HacTao y npoiecy npeyrinhaBama
KOMYHaJIHUX OTIIaJHUX BoZa obpabyje ce, KOPUCTH UIU
O/iJ1aYKe HAa HAYUH KOjUM Ce He YyTPOo’KaBa >KMBOTHA
Cpe/iHa U 3/ipaBJbe JbY/IH, Y CKJIaZy Ca OBUM 3aKOHOM,
NPOMKUCOM KOjUM ce ypeDhyjy rpaHU4YHe BpeJHOCTU
eMmucuje 3arabhyjyhux Mmatepuja y Boje U noce6HUM
3aKOHHMa KojuMa ce ypebhyje no/bonpuBpesHO
3eMJbUIITE U yIpaB/bakbe 0TNaAoM."

YsanoM 99. nedpurnHucana je
o6aBe3a Mepera KOJIMYUHE U
VCIIUTHBaba
KBaJIUTETAOTIAAHUX BOJIa

»<IIpaBHO JiM1le, Npey3eTHUK, OJHOCHO GU3NYKO JIULLEe
13 4YjaHa 98. 0BOI 3aKOHA, AY>KHO je Jja I0CTaByU
ypebaje 3a Meperwe U KOHTUHYHPAHO MepU KOJIMYHNHE
OTHAZHUX BOJA, ja UCIIUTYje NapaMeTpe KBaJIUTeTa
OTHAZHUX BOJA U KbUXOB YTHUIIAj HA PELIMIIAjeHT, Aa
M3BellITaje 0 U3BPLIEHUM MepemhUuMa YyBa HajMame
IeT roJiMHa Y Jla UCTe J0CTaBJ/ba jaBHOM
BOJIONIPUBpeHOM Ipeay3ehy, MUHUCTapCTBY
Ha/IJIeX)XHOM 3a [10CJ1I0Be 3alITUTE XKUBOTHE CpeluHe U
AreHI114j4 3a >KMBOTHY CPe/IUHY jeJHOM T'OJIUIIIEbE. "
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Tab6esa 7.2: U3BoJ GUTHHX ejieMaHaTa U3 3aKOHA 0 KOMYHaJIHUM JieJlaTHOCTUMall?

YsaHoM 2. ctaB 1 ¥ Ta4KOM 2
JedUHNUCaH je mojaM
»KOMyHa/IHe AeslaTHOCTH"

»,KOMyHaJ/IHe [eJJaTHOCTH Yy CMUCJIY OBOT 3aKOHa Cy
JleJIaTHOCTH INpYy»Kama KOMyHaJ/IHUX yC/Iyra oJf 3Havaja
3a OCTBapeme )XUBOTHUX NO0Tpeba GU3UYKHUX U
[IpaBHUX JIMIA KO/ KOJUX je je JMHUIIA JIOKAJIHe
caMoyInpaBe Ay>Ha Jla CTBOPH ycJI0Be 3a 00e36eheme
oarosapajyher kBasuTeTa, 00MMa, JOCTYITHOCTH U
KOHTUHYMTETA, Kao ¥ HALlOp HaJ, hUXOBUM BpIIEHEM.

2) npeunithaBame U 0/iBohewe aTMochepCcKUX U
oTnajgHux Boja“

YnaHoM 3. TayKkoM 2
JedUHNUCaH je mojaM
»pedynmhaBame u
0JBOXKeHme aTMOCPEePCKUX U
OTHaJAHUX Boaa“

»2) IpeuyrinhaBame U oJjBoherwe aTMOCHEPCKUX U
OTNa/IHUX BO/JiA je CaKyIlJbakbe, 0/BOhemse,
npeuninhaBamwe U UCIYIITAk€e OTINAJHUX,
aTMochepCKUX U MOBPUIMHCKUX BOJA Ca MOBPLIMHA
jaBHe HaMeHe, OJHOCHO O/ NIPUKJ/bYYKa KOPUCHUKA Ha
YJAWYHY KaHaJU3aLMOHY MPEeXy, TPeTMaH OTHNaAHUX
BOJla y IOCTPOjemy 3a NpevyniihaBamwe, LPI/bebE,
0/1BO3 U TpeTHpame peKkasnja U3 CenTUYKUX jama“

YsnaHoM 4. fedbuHuCcaHa je
Ha/JIeXKHOCT JIOKaJIHe
caMmoyInpase Haj ypehewmeM
KOMYHaJIHUX [1eJIaTHOCTH

»JeJMHULA JIOKAJIHE caMOoyIpaBe, y CKJIaJly ca OBUM
3aKOHOM, 00e36€ehyje opraHu3alMoHe, MaTepHjaHE U
JIpyTe yCI0Be 3a U3rpajikby, OJpKaBakbe U
(YHKIMOHHCakbe KOMYHaJIHUX 06jeKaTa U 32 TEXHUYKO
Y TEXHOJIOLIKO je JUHCTBO CMCTeMaA U ypehyje u
006e36ehyje o6aB/batbe KOMYHA/THUX JI€JIATHOCTHU U
HbUXO0B pa3Boj.

KoMyHanHuM 06jeKTHMa, y CMUCJy cTaBa 1. oBOT
4JlaHa, CMaTpajy ce rpaheBUHCKU 06jeKTH ca
ypebajuma, nHcTasanujaMma 1 onpeMom, cama
NOCTPOjewa, ypehaju u uHcTananuje u pyru 06jeKTu
KOjH CJIy>Ke 3a IIpy>Kamke KOMYHaJIHUX yCayra
KOPHCHUIIMMA, Kao ¥ ypeheHo rpaheBUHCKO 3eMJbUILITE
Y 106pa y ONUITOj yIOTPEOH Koja ce KOPUCTe 3a
06aB/barbe KOMYHaJIHE J1eJJaTHOCTH.

JennHMIA JIOKaIHE caMoylpaBe ypebhyje y ckiazy ca
3aKOHOM yCJIOBe 00aB/batba KOMYHA/IHUX [JI€JIaTHOCTH,
npaBa ¥ o6aBe3e KOPUCHUKA KOMYHAJIHUX YCIyTa,
06UM U KBJINTET KOMYHAJIHUX YCJIyra U HAYMH
BplIEeHa HAllOpa HaJ| 00aB/bakbeM KOMYHATHUX
JleslaTHOCTU 06e36ehyjyhu HapouuTo:

1) ogroBapajyhu o6yxBaT, 06UM U KBaJIUTET
KOMYHAJIHUX YCJIyTa, KOjU MoJjpa3yMeBa HApOUUTO:
3/IpaBCTBEHY U XUTUjEHCKY UCIIPABHOCT IpeMa
NPONKCAHUM CTaHAapAyMMa U HOpMAaTUBUMA, TAYHOCT y

1173akoH 0 kKoMyHaIHUM deaamHocmuma "Ca. enacHuk PC", 6p. 88/201, 104/2016 u 95/2018
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norJsieJly poKkoBa UCIOPYKe, CUTYPHOCT U 3aLUTHUTY
KOpPHUCHHKA y J00HUjamby yCayra, 0y3/1aHoCT,
HPUCTYHNAYHOCT U TPAJHOCT Y IPYKabY yCaAyra;

2) pa3Boj 4 yHanpehrBamwe KBaJMTeTa U aCOPTUMaHa
KOMYHaJIHUX YCJyTa, Kao ¥ yHanpehuBame
opraHusanyje paja, epuKacHOCTH U JPyTUX yca0Ba
npyXama ycayra;

3) cars1acHOCT ca HaueJiMMa OJIp>KUBOT pa3Boja, Koja cy
febrHUCcaHa NOCeOHMM 3aKOHOM KOju ypehyje
oapeheHy KOMyHa/IHy [1€/1aTHOCT;

4) epukacHo Kopulihemwe pecypca v CMatbeme
TPOILLKOBA 00aB/batba KOMYHAJHUX /1eJIaTHOCTH
yCIOCTaB/bakbeM Capajiib€ iBe WU BULLE jeJUHULA
JIOKaJIHE CaMOYyIIpaBe U [PyTUM aKTUBHOCTHUMA Ka/ia 3a
TO OCTOjU MOTYNHOCT;

5) KOHKYpeHIUjY Y 06aB/batby J1€JJaTHOCTH.

Pagu kopumhemwa, yyBaka U oip>KkaBakba Cpe/icTaBa 3a
06aBJ/barbe KOMyHAJIHUX J1eJIaATHOCTH, OJ[pXKaBamba
yycTohe U 3alITHUTE )KUBOTHE CPEJIUHE, OMIITE
ypeheHoCTH Hacesba, CIOJBHOT M3rJie/la 06jeKTa U
ypeheHOCTH NOBPILKMHA, jeIMHUIIA JIOKATTHE
caMoyIpaBe MOXe Jia POMHIIIE OIIITEe YCI0Be
O/ip>kaBalba KOMYHAJIHOT peJia U Mepe 32 ’bUXOBO
cnpoBoheme.”
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7.2: AHKella ,3Havaj u gocuwlyuHe uiexHo/10iuje Upukyu/arba u
WwipewMaHa yuouipedbeHux 8oga”

[TomrTtoBaHu/a,

YOUTHUK KOju je mnpes BaMa je Je0 MCTPaXUBAYKOI IpojeKkTa ,3Hayaj U [AOCTyIHe
TEXHOJIOTHUje PUKYI/bakba U TpeTMaHa ynoTpeb/beHUX BoAa“. YIUTHHUK je aHOHUMaH, a 3a
HEroBO MONYyHhaBakbe NOTPeOHO je HEKOJIMKO MUHYyTa. HagaMm ce aa herte y3etu ydyewha y
OBOM MCTpaKMBamy, MMajyhu y BUly 3Ha4aj pellaBamba [pobJieMa caKyll/bakbha U TpeTMaHa
ynoTpeb/beHUX BOJA.

YHanpep ce 3axBa/byjeM!

1. MecTo cTaHOBama?

1 ['pag

2 [Ipurpazcko Hace/be
3 Cesio

. ['ogune crapoctn?
Ox 18 go 30 roguHa
Op 30 mo 45
Opn 45 o 60
[Ipeko 60 roguHa

A WN RN

. O6pazoBame?
3aBpliueHa OCHOBHA LIKOJIAa
3aBplieHa cpe/iba LIKoJIa
3aBpliIeHa BUCOKA IIKO0J1a UK GaKyJaTeT

WIN =W

4. lllTa cMaTpaTe HajBehuM ekoJIOIKUM NpobieMoM y Bauiem Hacesby?
(ouenuTe of 1 10 5, o HajMamer [0 Haj3HAYajHHUET €KOJIOIIKOT MpobJieMa)
1 (2 |3 |4 |5

HeypebheH cucTeM cakyn/bakha U H3HOLIIEHhA KOMYHAJIHOT OTIa/1a
HepmocraTak cucteMa 3a caKyInJbakbhe U TpeTMaH yIoTpeO/beHUX
BOJIa

Heb6e36eaH0 BogOCHAOAEBabE

3araheH Bazayx

5. MecTo ncnymTamka OTHagHUX BoJa U3 Bauer jomahuHcTBa?
1 ['pajcka KaHa/IM3aLMOHA Mpexa

2 Jloka/siHa KaHa/IM3allMOHA MpeXxa

3 CenTHuka jama

4 Huira oJ1 HaBegeHOT

6. [la iu ce ynotpebJbeHe Bojie pevyuihaBajy npe ynyuitamwa y penunjeHT?
1 Jla

2 He

3 He 3nam
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7. /la 1u cMaTpaTe Jia MCIylITakbe HelpedulnheHUuX ynoTpe6/beHUX BO/ja IpeiCTaB/ba BUCOK
3/lpaBCTBEHU U €KOJIOLIKH PU3UK

1 Jla
2 He
3 He 3HaMm

8. [la in BaM je nosHaTo fAa nojejuHe GU/bHE BPCTe MMajy CIOCOGHOCT nmpevyrurhaBama
ynoTpeb6/beHux Boja?

1 Jla

2 He

9. Ako je Baw ogroBop Ha npetxoaHo nutawe HE, na v cTe 3avHTepecoBaHM Ja ce BUILLE
uHpopmMulleTe?

1 Ja
2 He

10. la 11 cTe 3aMHTepECOBaHU Jia Ce MUTae NpedyriinaBawka BalllMX YIIOTPeO/bEHUX BOJA
peliy U3rpafkboM CUCTEMa 3aCHOBAHHX Ha yMoTpebu OU/baka Koje MMajy CIOCOOHOCT

npeyuinthaBamwa?
1 Ja
2 He
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7.3: QowiogokymeHwiayuja

[Ipykas usrpajjibe nocTpojera 3a npeyniihaBamwe 0THaJHUX BOJA Y CleLUjaTHOM
pesepBaTy npupoje ,3acaBuia”
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