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Uvod

APSTRAKT: Podzemne vode predstavljaju osnovni vid vodosnabdevanja stanovni$tva i privrede Srbije.
Poslednjih godina uéinjeni su odredeni koraci da se ocene ukupniresursi podzemnih voda (nedovrSeni
tzv. ,strate$ki projekti“nasih vodecih institucija),izmenjena je zakonska regulativa u oblasti voda (2010)
koja u daleko vecoj meri nego ranija prepoznaje znacaj podzemnih voda, izdvojena su vodna tela
podzemnih voda, zapocela je izrada planova upravljanja re¢nim slivovima, predloZena je Strategija
upravljanja vodama na teritoriji Srbije,i nakrajuizmenjena je zakonska regulativa u ob lasti geolo$kih
istraZivanja (2015) koja realno stvara pretpostavke za bolje i ravnomernije kori§¢enje resursa podzemnih
voda.

U radu se pored nekih primerakoji ilustruju probleme iz prakse, razmatrajuikoraci koje treba
preduzeti da bi se stvorili uslovi za ravnomerniji i odrZivi razvoj resursa podzemnih voda. Time bi se
obezbedilo ne samo da se rezerve ovih voda koja znacajno prevazilaze ukupne potrebe uvodi u Srbiji,
racionalno koriste, ve¢ da se ostvare i neke od obaveza koje Srbijaimau oblasti Zivotne sredine na putu
ka priklju¢enju Evropskoj Uniji. U svakom sluc¢aju, bez obzira nataj zvani¢no proklamovani cilj, mere i
reSenja koje svakako treba preduzeti su na dobrobitcelokupne drustvene zajednice i stanovnistva Srbije.
Kljuéne reci: podzemne vode, vodosnabdevanje, rezerve voda, konflikti, eksploataciono pravo

ABSTRACT: Groundwater represents the basic form of water supply of the population and
economy of Serbia. Over the last several years, certain steps have been taken to assess the overall
groundwater resources (the unfinished so-called “strategic projects” of our leading institutions), the
legislation in the field of water was amended (in 2010), recognising much more than earlier the
importance of groundwater, groundwater bodies of water have been identified, the drafting of plans to
manage river basins has begun, the Strategy of Water Managementin the Territory of Serbia has been
submitted, and finally, the legislation in the field of geological research has been amended (in 2015),
creating realistic preconditions for betterand more even utilisation of groundwater resources.

In addition to some practical examples that illustrate the above problems, thought was also
given to steps that need be taken in order to create conditions for a more balanced and sustainable
development of groundwater resources. This would ensure not only the rational use of the reserves of
these waters — which significantly exceeds the total demands for water in Serbia —butalso the fulfiiment
of some of Serbia’s obligations from the area of environmental protection on its way to joining the
European Union. In any case, regardless ofthat officially proclaimed objective, measures and decisions
that ought to be taken will benefitthe entire community and the population of Serbia.

Key words: groundwater, water supply, water resources, conflicts, extracion permit

Podzemne vode predstavjaju osnovnivid vodosnabdevanja stanownistva i privrede Srbije. Sa dodatnim

zahvatom powr§inskih voda Save za snhabdevanje Beograda i njihovom preradom na postrojenju ,Maki§*, i
pustanjem u rad powSinske akumulacije ,Selova“, procenat ¢eS¢a podzemnih voda u nacionalnom
vodosnabdevanju pijacom vodom opao je naoko 75%. S druge strane, svedoci smo problemakoji prate zahvat
powrSinskih voda iz akumulacija (pr. Vrutci za snabdevanje UZica), nekontrolisanu eksploataciju $ljunka i peska iz
priobalja re€nih tokova u kojima su formirana izvoriSta (prodor zagadenih re€nih voda u podzemlje, pr. Pozarevac,
Smederevo), i nedostatak postrojenja za preradu zahvacenih podzemnih voda iz ,osnovnog vodonosnog
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horizonta“ u Vojvodini. Ne manje problema u praksi zadaje i izdavanje eksploatacionih dozvola korisnicima
geoloskih resursa na istom prostoru (prioritet ,prve prijave), ili jo§ viSe, izdavanje vodnih dozvola od strane
vodoprivrednih organa, a bez prethodno obezbedenih potwda o raspoloZivim resursima podzemnih voda. Ako
tome dodamo i €injenicu da nam je sistematski monitoring podzemnih voda vezan skoro iskljucivo za tzv. ,prvu
izdan“ pod kojom donosioci odluka u vodoprivredi smatraju aluvijone veéih re€nih tokova i aluvijalne i terasne
naslage na podrugju Vojvodine, pa zatim nedostatak elaborata o zonama sanitarne zastite kod velikog broja

izvori§ta u funkciji, stekli bi utisak o skoro zna¢ajnoj neuredenosti sektora podzemnih voda. Situacija ipak nije tako
nepovoljna o éemu ¢e biti re€i u narednom tekstu.

Hidrogeoloski resursi Srbije

| pored Cestih ranijih nedoumica o koli¢inama i raspoloZivosti podzemnih vodnih resursa Srbije (VOS,
PrRoHAskA 1993, Stevanovi¢, 1995, STevanoviC et al., 2010, 2012) njih realno ima dovoljno za dugoroc¢no i
pouzdano snabdevanje stanowniStva i industrije Srbije, bar onih korisnika na podrucju gde je i do sada njihovo
kori§¢enje bilo najaktivnije. To ukazuje na €injenicu da su i resursi podzemnih voda nejednako prostorno i
wemenski distribuirani i da je potreban znacajan i kontinualni napor stru¢njaka hidrogeologije, i ne manje
vodoprivrede, da se oni odrzivo i racionalno koriste i Stite od zagadivanja.

Tokom sedamdesetih godina 20. veka kada je u¢eSc¢e podzemnih voda u javnom snabdevanju pijac¢om
vodom bilo na nivou od oko 90%, podzemne vode su bile iZloZzene oceni dela struénjaka vodoprivrede ,da ih je
nedovoljno u najve¢em delu Republike i da su nepouzdane za vodosnabdevanje®. To je bilo pra¢eno ocenom
potreba stanowni$tva i industrije bazirano na normi specifiCne potroSnje od 600 I/st/dan, a zatim i 460 I/st/dan
(VOS, 1996) Sto je za oko 50% vece od ondasnje realne, kao i sadasnje projektovane potrebe uskladene sa
iskustvima razvijenih zemalja €lanica Evropske Unije (EU). Naravno, uz ovako iskazane potrebe i zahtev za
centralizacijom i izgradnjom regionalnih vodoprivrednih sistema, nije bilo moguée obezbedivati odrzavanje, i
pogotowu otvaranje novih izvoriSta podzemnih voda. Od tog wemena do danas izgradeno je nekoliko akumulacija
powrSinskih voda (KruSevac, PriStina, UZce, Vranje, Leskovac, Valjevo), zapocelo je preciS¢avanje voda reke
Save za potrebe Beograda, i na taj nac€in uceSée kori§cenja podzemnih voda opalo je na oko 70-75% (zavisno
najviSe od promenljive eksploatacije na podrucju Beograda).

Naravno iluzija je da podzemnih voda ima swudai uvek. Centralniiposebno juzni centralni delovi Srbije
(sliv Jume Morave) oskudevaju u resursima podzemnih voda i nuzna su i reSenja koja uklju€uju kori§c¢enje i
preradu i powr§inskih voda. Do danas je, zahvaljujuéi i delom transferu iskustava i primeni standarda EU (WFD,
2000) doSlo do zna€ajne promene politike u vodoprivrednoj oblasti i delatnosti i planovima razvoja nasih vodecih
organizacija u ovoj oblasti (Institut ,Jaroslav Cerni“). Porasla je svest da podzemne vode kao ,nevidljivi resurs”
ipak pruzaju najbolji kvalitet vode za pi¢e uz najnizu cenu eksploatacije (izuzetak su samo podzemne vode
osnovnog vodonosnog kompleksa u Vojvodini). Tome je doprinela i €injenica da je u nekoliko akumulacija
registrovano znac¢ajno zagadivanje vode u otvorenim akumulacijama (pr. Vrutci za snabdevanje UZica). Tako se
sadasadaleko vise koordinacije, razumevanja i saradnje stru¢njaka razicitih specijalnosti, planiraju i sprovode
vodoprivredna reSenja. Sa donoSenjem Zakona o vodama (2010) stvoreni su uslovi da se ovome prilagode i
pratecéa Strategija, kao i Operativni planovi upravijanja na nivou re¢nih slivova u Srbiji.

Sto se tie odnosa resursi— potrebe, potencijal podzemnih voda Srbije se naZalostidalje procenjuje na
bazi podataka za VOS iz 1996, potom i 2002, na oko 67 m?3s, koji se, uz mogucnost vestackog povecanja
kapaciteta podzemnih voda (ve$tacka infiltracija), poveéava na preko 100 m3s (VOS, 2002). Ovako procenjeni
potencijal tri puta u slu€aju prirodnih rezervi, i €ak oko 5 puta sa veStackim prihranjivanjem premasuje aktuelnu
potro$nju vode stanovniStva i industrije, kao i buduée realne potrebe Srbije.

Prema Vodoprivrednoj osnovi Srbije (2002), ukupno se zahvata oko 19 m%/s podzemnih voda. Izvorista
podzemnih voda se koriste za vodosnabdevanje Beograda, NiSa, Novog Sada, Jagodine, Parac¢ina, Prijepolja,
Novog Pazara, kao i svih veéih gradova u Vojvodini i isto€noj Srbiji (Dimki¢ et al. 2011, Polom¢ic¢ et al.,2011).
Sistem za vodosnabdevanje Beograda naracun zahvatanja podzemnih voda sastoji se od veéeg brojabuSenih, i
oko 100 bunara sa horizontalnim drenovima kojima se prose¢no zahvata nakon pustanja u rad postrojenja ,Maki$
2" oko 4000 I/s. Sledecée najvece po kapacitetu sa 1500 I/s je aluvijalno izvoriSte Novog Sada (Petrovaradinska
Ada, Strand i Ratno ostrvo). Neka od znaé&ajnijih izvori§ta podzemnih voda iz basenskih struktura su u Magvi
(zahvata se vise od 1 m3%s za vodosnabdevanje i navodnjavanje), u Jagodini (oko 500 l/s, uz deo voda i iz
aluvijalne izdani), u zoni Cuprija-Paraéin-Varvarin (preko 300 I/s), Tamnavsko-kolubarskom basenu (vise od 300
I/s), i u Negotinskoj niziji (oko 200 /s).

lako se karakteriSu zna¢ajnim koli¢inama voda i zadovoljavaju potrebe svih veéih naselja u zapadnoj i
isto€noj Srbiji, karstne izdani generalno prate velike oscilacije nivoa izdanii izdaSnostiizvora (STevanovi¢, 1995).
Taj problem jeizraZzen u sudnim periodima godine kada se zna€ajno smanjuju rezerve podzemnih voda. Ipak, na
baz hidrogeolo$kih istraZivanja izvedeno je nekoliko uspes$nih projekata regulacije, uglavnom u isto¢noj Srbiji
(Bor, Nis, Cuprija, Knjazevac).

U aluvijalnim naslagama velikih rekaili u karstnim planinskim masivima postoje zna€ajni resursi vode
koji se trenutno ne koriste. Takode, postoji mogucnost Sire primene veStackog prihranjivanja: sadase samo oko
1000 I/s vode isporucuje iz izvoriSta ovog tipa, $to predstavja manje od 5% od procenjenih moguénosti prema
VOS (najvece izvoriSte ovog tipa je ,Medijana“ za vodosnabdevanje NiSa). Nazalost, u odnosu na ranije
procenjene moguénosti i iskazane potrebe za S$irim uvodenjem veStackog prihranjivanja u praksu
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vodosnabdevanja, wlo malo je na ovome (istrazivanja, testiranja, pilot projekti) uradeno u poslednjoj deceniji
(sl.1).

Slika 1 Pregledna hidrogeoloska karta Srbije sa vodnim objektima (izvorista i objekti za monitoring; iz
Hidrogeolos$ke studije proSirenja nacionalne monitoring mreze, RGF, 2015)
Fgure 1 Sketch hydrogeological map ofthe territory of Serbia (sources and ob servation wells for monitoring)

Drugi problem je zapostavjanje funkcionisanja pojedinih izvori§ta u oCekivanju novih (i boljin?) re§enja. Primer za

to je i oCekivanje da ¢e buduce akumulaciono jezero Roge biti izgradeno i trajno reSiti snabdevanje Cacka,
Pozege, Lu¢ana, Arilja i Gornjeg Milanovca. Sa izuzetkom poslednjeg naselja, svadrugaimajuisolidnaizvorista
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u pogledu resursa i kvaliteta vode, ali su sada skoro sva zapostavijena i ne odrZzavaju se na zahtevanom nivou.
Sistem za ve$tacko prihranjivanje u Prijevoru kod Caéka je zarastao u trawu, aluvijon Zapadne Morave kod
Lu¢ana u kome je prosec¢na izdasnost bunara oko 20 I/s se viSe ne koristi, a sva naselja sada leti zavise od
zahtevanog ekoloSkog protoka reke Rzav, Ciji se deo voda preciSc¢avai distribuira potroSacima.

U poslednje dve decenije nije otvoreno nijedno novo izvoriSte podzemnih voda. Niti je bitno popravjan
kapacitet postojecih,iako je za to esto bilo potrebe. Razlozi jesu uglavnom finansijske prirode,io njimase mora
voditi raéuna kada se kreirai sprovodi buduc¢a politika upravijanja vodama.

Neka izvori§ta sunuzno izmestana, uvodene su sanacione mere (pr. ve$§tacko prihranjivanje za izvoris te
Klju¢ za Pozarevac), a procena je da ¢e nazalost sve vedi pritisci na kvalitet vode zahtevati mnogo viSe ovakvih
intervencijai to u bliskoj buduénosti.

Probleme zagadivanja podzemnih voda nepreci§¢enim otpadnim vodama ili agrohemijskim sredstvima,
prati i sve intenzivnije i nekontrolisano raubovanje aluvijalnog materijala i to wrlo blisko aktivnim izvoristima (pr.
Velika Plana, Pozarevac, Smederevo - izvoriSta na Velikoj Moravi, aluvijon Zapadne Morave kod Kraljeva itd.).

lako pojam klimatskih promena prate kontroverze i raziciti stavovi sawemene naucne javnosti, za
geologe nemamnogo dilema, u geoloSkom vremenu one su €injenica, a ono §to se danas odvija makarto nazvali
~Klimatske varijacije i ciklicnost stimulisani su antropogenim uticajem (IPCC, 2007). Pojedine geoloske sredine i
izdani jesu, i jo§ viSe ¢e biti, iZlozene negativnim uticajima, smanjenom prihranjivanju, promenljivom rezimu
isticanja, nepouzdanim minimalnim izdadnostima i sl. Karstne izdani, koje mogu posluZzti kao ,amortizer*
poplavnih talasa zbog velikog infiltracionog kapaciteta, s druge strane tokom perioda recesije mogu postati jos
ranjivije na zagadivanje i smanjenje izdasnosti, koje se ionako odvija u kriti¢nim letnjim i jesenjim mesecima
(STeEVANOVIC etal. 2015)

Problemi istrazivanja, odrzavanja postojecih i otvaranja novih izvorista

Drzava Srbija ispravno tez i pokuSava da ispuni pravne, ekoloSke i druge standarde razvijenih drzava,
pre svega ¢lanica Evropske Unije (EU). Na tom putu koji moze samo doneti ekoloSke dobrobiti stanowvnistwu, Eeka
je mnogo teSkih zadataka. Glawni problem za ispunjavanje ekoloSkih uslova, posebno preradu otpadnih
komunalnih iindustrijskih voda, i ne manje vazno odrzavanje odbrambenih nasipa, fabrika za tretman pija¢ih voda
i komunalnih vodosistema u celini, jeste i bice nedostatak investicija i istrazivanja. Gruba je procena eksperata
vodoprivrede (Divki¢ & MiLovanovi¢, 2009; Nacrt Strategije upravijanja vodama R. Srbije, 2015) da je u prosec¢noj
godini poslednje decenije zaostatak izmedu uloZzeno prema potrebno u vodoprivredi, oko 100 miliona USD. A
zadaci i zahtevi za kvalitetnije vode i Zivotnu sredinu ¢e se samo uvecéavati. Procena je da je za ostvarenje
ekolo$kih ciljeva koje pred nas postavija EU na pr. za period do 2040. kada bi te ciljeve i dostigli, potrebno
ulaganje na ukupnom nivou od oko 8 milijardi USD. Da |i u tome ima mesta za poboljSanje kvaliteta rada
postojecih izvoriSta podzemnih voda, otvaranje novih, sistematska istrazivanja i kvalitetni monitoring? Svakako da
bi sve ovo moralo biti deo operativnih planova, ali bi sredstva za ova ulaganja, mogla da budu samo rezultatrada
uspe$ne privrede, novih eksternih investicija, i dosledne primene propisa (pr. principa ,zagadiva¢ plaéa“,
preuzimanje obaveza korisnika voda u pogledu monitoringa, ispunjavanje zadataka lokalne sampouprave,isl.).

U periodu 2007-2011. zna€ajan pomak u poznavanju resursa podzemnih voda uginjen je izradom tzv.
,StrateSkih projekata“ koje su realizovali stru¢njaci Rudarsko-geoloSkog fakulteta, Instituta za vodoprivredu
,Jaroslav Cerni* i Geolo$kog zavoda Srbije. Nazalost, finansiranje projekta je prekinuto u poslednjoj faz
realizacije i to pred zawSetak nove valorizacije i ocene resursa podzemnih voda u Srbiji. Tako i danas u svim
regionalnim planovima vodosnabdevanja baratamo sa podacima koje je 1996. sintetizovao Geolo$ki zavod Srbije
za potrebe izrade Vodoprivredne osnove Srbije (2002). Prema tim podacima ,bruto” potencijal podzemnih voda
Srbije procenjuje se na oko 67 m¥s, koji se, uz moguénost vestackog povecanja kapaciteta podzemnih voda
(ve$tacka infiltracija), povecava na preko 100 m3s. Ovako procenjeni potencijal viSestruko premasuje aktuelnu
potroSnju vode stanowniStva i industrije, kao i buduée realne potrebe Srbije (VOS, 2002; STEVANOVIC &
Dokmanovi¢, 2010; Dimki¢ etal. 2011), ali je veliki problem neravnomerna teritorijalna distribucija ovih resursa i
samim tim siromastvo u pojedinim oblastima (posebno juzna Srbija, Sumadija). ZawrSetak ovih projekata i
zapocCetih analiza bilansa i inoviranih procena raspolozivih resursa podzemnih voda, omogudile bi kvalitetnije
podloge za izradu planova upravijanja re¢nim slivovima, kao i buduéa reSenja vodosnabdevanja u Srbiji. Deo
buducih ulaganja mora biti usmeren i u daleko kvalitetniji monitoring podzemnih voda.

Medu ostale probleme sa kojima se u praksi susrec¢u struénjaci hidrogeologije, i ne manje korisnici
podzemnih voda, sui:

- Neadekvatnai Cesto zastarela oprema za terenski rad, opite i laboratorijska is pitivanja.

- Podaci izvedenih istrazivanja su nesistematizovani i veoma Cesto nedostupni. Pod plastom tzv.
privatnog karaktera ovih informacija koje pripadaju samim investitorima, drzava i njene sluzbe zanemaruju svoje
pravo i obavezu da pri izdavanju koncesija na nacionalni prirodni resurs (u slu¢aju Srbije, to su dozvole i
saglasnosti za eksploataciju), prikupljaju sve potrebne podatke, i kontroliSu eksploataciju.

- Geolo$ki informacioni sistem (GeolSS) mora da se bitno prilagodi i omoguci servisiranje hidrogeoloskih
podataka, Sto sada nije slu€aj. lzradom GeolSS ucinjen je znacajni kvalitativni korak u integraciji geoloSkih
podataka i njihovoj dostupnosti javnosti, ali se ono mora adaptirati i za prihvati obradu podataka o podzemnih
vodama (hidrogeoloski objekti, rezim kvantiteta i kvaliteta podzemnih voda i sl.).



HG | Plenamireterat/ PlenaryPaper
XV Srpski Simpozijum o Hidrogeologiji

- Od donos$enja sada potpuno anahronog Uputstva za izcadu OHGK SFRJ, pro$lo je skoro 30 godina, ali
ono je i sada formalno na snaz. U ¢ak tri navrata od tada, €injene su revizije i izradivani nacrti novih uputstava,
osavremenijivani i dopunjavani u skladu sa najnovijim tehnickim i geoloSkim standardima (GIS tehnologije,
literatura, ino-projekti i iskustva). Nazalost, otpori u institucijama koje bi trebalo da novo uputstvo prihvate i
primene ga u praksi, kao i tolerisanje ovakvog stava od strane nadleznih u organima drzavne uprave, dovesc¢e
nasu zemlju na ewopsko zacelje kada je u pitanju izrada ovih znacajnih podloga ne samo za koriSéenje i zastitu
podzemnih voda, ve¢ i prostorno planiranje, lociranje i izradu industrijskih i infrastrukturnih objekata, kori§éenje
mineralnih sirovinaisl.

- Poznata je uloga podzemnih voda u aktiviranju kliziSta, ali se ovo u nas Cesto zanemaruje, i u
reSavanju problema nestabilnosti stenskih masa, kao i u nekim drugim vidovima uo€avanja uzroka i saniranja
posledica geohazarda ne u€estwuju struénjaci hidrogeologije.

- Nedostatak licenci u mati¢noj geoloskoj oblasti i priklanjanje licencama koje po Zakonu o planiranju i
izgradnji izdaje InZenjerska komora Srbije.

- Uce8¢e i nastup na internacionalnoj stru€noj i nau€noj sceni (projekti, skupovi, bilaterala) nase
hidrogeologije je zavidno u nekim oblastima, ali u celini jo§ mora mnogo da se uradi da se podigne kvalitet

prezentiranih radova, a posebno ojaca naucni i tehnicki kapacitet vodecih nacionalnih organizacija u oblasti
hidrogeologije.

Konflikti i moguénosti njihovog prevazilazenja

U domenu registrovanih konflikta koji traze reSenja u praksi i u buduéim planovima upravijanja vodnim
resursima (Stevanovi¢,2011), mogli biizdvojiti sledece:

e Prirodno okruZenje: klimatske promene i koris¢enje zemljista naspram potreba u vodi i raspoloZivih
resursa(sl.2);

Klimatske promene (ili varijacije klime, svejedno) su realnost i reflekuju se, i tek ¢e se reflektovati
negativno, na ukupne, i ne manje na podzemne vodne resurse. Posebno ¢e biti ugrozene karstne izdani i
otvorene aluvijalne izdani koje su i glawni rezervoari podzemnih voda u Srbiji. ,Ubijanje” aluvijalnih izdani
prekomernomiili nekontrolisanom eksploatacijom sirovinske mase (peska, $ljunka) pod plastom ,regulacije re¢nih
korita“ ispastace buduce generacije, ako se tome krozregulativu, a jo$ viSe inspekcijsku kontrolu, ne stane na
put.

Konflikt / Conflict: Mere / Solutions

. ; g g - Racionalizacija potro$nje,
Klimatske promene i koriséenje zemljista .| Alternativna izvorista,

naspram potreba u vodi i raspolozivih resursa / Vestacko prihranjivanje,
Climate changes and Land use vs. ] Stalni monitoring,
Water demands and Available resources Promena namene zemljista,

Zastita voda /

Optimizing water use,
Alternative sources,
Artificial recharge,
Continual monitoring,
Changes in land planning,
Water protection

Slika 2 Mere za ublazavanje posledica klimatskih promena i koriS¢enja zemljista u uslovima nedovoljnih ili
nedovoljno pouzdanih podzemnih vodnih resursa

Fgure 2 Mitigation measures (solutions) in case of impact of climate changes and land use on limited orunstable
groundwater resources

e Razvoj:industrijskiiinfrastrukturni objekti naspram prirodnog okruzenja i vodnih resursa;

Intenzivni urbani razvoj koji uti€e i na smanjenje zona sanitarne zastite, kao $to je nedavno bioslu¢aj sa
desnom obalom Save u zoni Beogradskog izvoriSta, nikako ne ide u koristzastite prirodnog okruZenjaioCuvanja
dragocenih prirodnih resursa. Sli¢na je situacija i salociranjem brojnih industrijskih objekata, i ne manje naseljima
pri Eemu sadasnja ,ubrzana“procedura izdavanja dozvola ne ostavlja prostor za odrzivo i racionalno planiranje i
postovanje lokalnih prirodnih i geolo$kih uslova. Ve¢ izradene karte ranjivosti terenai podzemnih voda Srbije na
regionalnom nivou (MiLanovi¢ et al. 2010) su polazna osnova, ali potrebne su detaljnije karte i pre svega
uvazavanje njihovih rezultata i podataka.

e Vodniresursi: povrSinske vode naspram podzemnih voda;
Trenutno se u Srbiji oko 75% stanowniStva snabdeva vodom za pi¢e izpodzemlja. To su, sa izuzetkom
najveéeg dela Vojvodine, vode dobrog kvaliteta, ¢esto tretirane samo hlorisanjem pre upus$tanja u vodovodne
sisteme (pr. karstnaizvorista). Ipak, u¢es$c¢e podzemnih voda je u opadanju. Dok je sedamdesetih godina 20. veka
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iznosilo oko 90% u ukupnom vodosnabdevanju, izgradnja nekoliko pow§inskih akumulacija, kao i poveéanje
uceSéa preciscenih savskih voda u vodosnabdevanju Beograda, uslovilo je da se trenutno koriste u neSto manjoj
meri. Sre¢om, obrnuto proporcionalno, porasla je svestda je ovaj ,nevidljiviresurs”ipakinajznacajnijii da pruza
najbolji kvalitet vode za pi¢e uz najnizu cenu eksploatacije. Tom osveScéivanju doprinelo je i ugradivanje propisa

EU (WFD, 2000) u naSe zakonodavstvo i njihova primena, ali i ¢injenica da je u nekoliko nasih akumulacija
registrovano znacajno zagadivanje vode (pr. Vrutci za snabdevanje UZca).

e Geoloskiresursi: eksploatacija drugih mineralnih sirovina naspram podzemnih voda;

U Srpskom zakonodavstwu je vazeéi propis da ako je za jednu mineralnu sirovinu (geoloski resurs)
izdato tzv. istrazno pravo, nosilactog prava je subjekatkoji se pitai daje (ili ne daje) saglasnostza eksploataciju
drugog geoloskog resursa. Ovo je i logi€no ako su u pitanju istrazivanja na pr. dve wste (ne)metali¢nih rudnih
tela, ali nikako ne bi trebao biti (a nazalostjeste) slucajikada se radi o podzemnim vodama postojeéegizvorista
vode za pice. Znaci princip ,ko pre, njemu...“ ne bi smeo da se primenjuje u ovakvim slu€ajevimai javni interes bi
se morao postaviti iznad pojedinaénog i komercijalnog. MoZzemo lako zamisliti i apsurd u kome bi preduzece
kome je odobrena eksploatacija re€nog Sljunka i peska do$la u pozciju da se ne saglasi sa istraZzivanjima za
potrebe ocene rezervi obliznjeg aluvijalnog izvoriSta za javno snabdevanje vodom za pice.

e Podzemne vode:jednikorisnici protivdrugih korisnika (sl.3).
Ne manje kontroverz izaziva primena principa ,ko pre, njemu...“ kod izdavanja prava za istraZivanja
podzemnih voda na istom prostoru (slivu) odnosno kod dela terena gde se ti slivovi preklapaju. Ranije vrlo ¢esto

prisutan problem sa davanjem istraznog prava na
maltene neograniCenom prostoru prevaziden je

podizanjem cene istraznog prava po jedinici powrSine
(km?). S druge strane, i dalje je na snaz pravilo da
hitriji podnosilac zahteva za istrazivanje, dobija i
ekskluzivno pravo prvenstva, pa ¢ak i kad je u pitanju

Prvenstvo javnog interesa /
Priority users of public interest:
zadovoljavanje potreba u

N,/ pija¢im vodama stanovnistva
2N | zavisnih ekosistema /

water demands in potable water

and dependent eco systems

podrucje koje kontroliSe vodovod od javnog znacaja. /
Isti ¢e slucaj bitii saizdatom dozvolom za eksploataciju
na baz overenog Elaborata o rezervama podzemnih
voda, i u njemu definisanom pripadaju¢em slivnom
podrucju, u kome se drugom korisniku, ma ko bio, ne¢e
dati pravo istrazivanja i eksploataciju. Gde gre§imo?
Drzava je pogreSila jo§ na samom pocetku $to nije
primenila deduktivni, umesto induktivnog, tj. parcijalnog
pristupa. Trebalo je prvo oceniti raspoloZvi resurs i
potencijalne eksploatacione rezerve na nivou vecih
jedinica (recni sliv,regionalnaleziSta podzemnih voda,
grupe vodnih tela podzemnih voda), pa zatim odrediti
jawni interes kroz koli€inu voda potrebnu za pice, i za
zavisne eko sisteme, kao i preostalu koli€inu na kojoj
se moZe uspostaviti koncesiono pravo, uz praviénu
nadoknadu drzavi.

Druge namene

Other uses, commercial:
navodnjavanije, flasiranje,
grejanje, rekreacija
irrigation, bottling,
heating, recreation

Obezbediti primenu

kroz Ocenu raspolozivih resursa

| dozvole od regionalnog ka lokalnom nivou,
nikako obrnuto.

Ensure concept through
Groundwater assessment and issuing
extraction permits from Regional to Local level,
but not vice versa

_~ |Pravo/Rights | <_

Cnuka 3 MpuopumemHu na oHOa Opyau
nompowayu — mexaHusamobesbehera

FHgure 3 Priority and then after other consumers —
Assurance mechanism

Da li se mozemo vratiti na taj put? Verovatno je moguce uz znac¢ajne napore i reviziju svih izdatih
odobrenja, saradnju vodoprivrednih, i organa nadleznih za poslove geologije, i pre svega zawSetak zapocetih
studijaianaliza u prekinutim strateSkim hidrogeoloSkim projektima.

Zakljuéna razmatranja

U Srbiji je poslednijih godina uradeno dosta na podizanju svesti 0 znaaju podzemnih voda. Izmenjenaje
nedavno i zakonska regulativa i stvoren je bolji i sadrzajniji okvir za delovanje stru€njaka hidrogeologije na
izuavanju i zastiti ovog dragocenog prirodnog resursa. Ipak, ovo nije dowljno za ostvarenje tzv. ,ewropskih®
standarda i perspektiva. Kvalitetnije vode za pi¢e, njihova odrziva eksploatacija i o€uvana i nezagadena Zivotna
sredina su potrebne nama danas, i joS viSe generacijama koje dolaze iza nas. Da bi ne$to o¢uvali, potrebnojeto i
poznavati. A poznavanje nasih podzemnih voda kao ,nevidljivog resursa“zahteva jo§ mnogo truda, znanja, i pre
svega finansijskih ulaganja u istraZivanja.

Ocena raspoloZivih resursa podzemnih voda, kao osnov za definisanje njihove odrzive eksploatacije,
treba da bude bazirana na sistematskim istrazivanjima i rezultatima sprovedenog monitoringa. U tom procesu
Elaborati o resursima i rezervama su dobar instrument koji treba da omogudéi izdavanje koncesionih
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(eksplotacionih) prava pojedinih korisnika, ali bi putdo tih prava trebalo da bude usmeren odozgo —nadole, tj. da
se odrede prioriteti (javni interes iznad parcijalnih), i da se tek po zadovoljavanju potreba korisnika prvog prioriteta
(pr. jami vodovodi) i zavisnih eko sistema, preostali resurs kontrolisano prepusti trziStu (pr. industrija,
komercijalno flaSiranje, navodnjavanje podzemnim vodama, zagrevanje i dr.).

Time bi se stvorili uslovi za ravnomerniji i odrzivi razvoj resursa podzemnih voda i ujedno obezbedilo, ne
samo daserezerve ovih voda koja znacajno prevazilaze ukupne potrebe u vodi u Srbiji racionalno koriste, ve¢ da
se ostvare i neke od obaveza koje Srbija ima u oblasti Zivotne sredine na putu priklju¢enja Ewopskoj Uniji. U
svakom slucaju, bez obzra na taj zvaniéno proklamovani cilj, mere i reSenja koje svakako treba preduzeti su na
dobrobit celokupne drudtvene zajednice i stanovni$tva Srbije.

Potrebna su ulaganja, zna¢ajno ve¢a od sada$njih, u vodoprivredu i odrZzavanje i za$titu vodoizvorista.
Ovo se delom moze ostvariti i kroz povecanje cene vode, uz naravno poStovanje socijalne komponente, koju
voda za pi¢e uvek mora imati. Potrebno je jaCanje privatnog sektora, ali i uvodenje veceg reda u profesiji —
licence i kontrola (poStovanje etickih standarda) su u tome obavezni mehanizam. Pored toga, treba podrzati
generalni predlog koji daju Foster & Gun (2016) da se obezbedi potpuna transparentnost procesa i da se

postojec¢im i potencijalnim korisnicima vode osigura pristup podacima drzavnih organa o svim izdatim vodnim
dozvolama i koli¢Ginama vode.

Creation of Preconditions for Sustainable Use of Groundwater Resources for
Water Supply in Serbia

Introduction

Groundwater represents the basic form of water supply of the population and economy of Serbia. With
the additional catchment of surface water of the Sava River for the supply of Belgrade, its processing at the
“Maki$” plant and the commissioning of the surface reservoir “Selova,” the percentage share of common
groundwater in the national supply of drinking water has dropped to approximately 75%. On the other hand, we
have witnessed the problems thataccompanythe catchmentof surface water from reservoirs (e.g. Vrutci, usedto
supply the city of UZice), uncontrolled exploitation of gravel and sand from the banks of rivers in which springs
have been formed (penetration of polluted river water into the underground, e.g. PoZarevac, Smederevo),and the
lack of plants to process tapped groundwater from the primary “water bearing horizon” in Vojvodina. No fewer
problems are also caused in practice by the issuance of exploitation permits to users ofgeological resources in
the same territory (the system of “first come, first served”), or even more, by the issuance of water exploitation
permits by water management authorities without a previously obtained confirmation of available groundwater
resources. Ifwe add to this the fact that the systematic monitoring of groundwater is tied almost exclusively to the
so-called “firstaquifer®, underwhich decision-makers in water managementinclude alluviums of majorrivers and
alluvial and terrace deposits in the territory of Vojvodina, and the lack of studies on sanitaryprotection zones in a
large number of sources in operation, we can understand that the groundwater sector is in a state of significant
disorganisation. The situation, however, is not that bad as explained in further text.

Hydrogeological resources of Serbia

Despite earlier concerns aboutthe quantities and availability of groundwater resources of Serbia (VOS,
Prohaska 1993, Stevanovi¢, 1995, Stevanovi¢ et al., 2010, 2012), they exist in quantities sufficient for long-term
and reliable supplyof the population and industryof Serbia, at leastthe users located in areas where the use of
water was most intense to date. This point to the fact that groundwater are unevenly distributed in space and
time, and that significantand continuous effort of experts in hydrogeologyand water managementare required to
ensure its sustainable and rational use and protection from pollution.

In the 1970s, when the share of groundwater in the public supply of drinking water was about 90%,
groundwater had been assessed by some water management experts as “insufficient in most parts of the
Republic, and unreliable for water supply.” This was accompanied by an assessment of the needs of the
population and industry, based on the norm of specific consumption of 600 l/capita/day, and then 460 l/capita/day
(VOS, 1996),whichis about 50% more than the real consumption atthe time, and also about50% more than the
present projected needs aligned with the experiences of developed countries of the European Union (EU). Of
course, with needs presented in such away, and with a requestfor centralisation and construction ofthe regional
water managementsystems, itwas not possible to provide neither for maintenance ofthe existing nor the creation
of new groundwater sources. From that time until today, several reservoirs of surface water have been built
(KruSevac, Pristina, UZice, Vranje, Leskovac, Valjevo), the treatment of Sava River water began in order to meet
the needs of Belgrade, and the share of groundwater thus dropped to about 70-75% (depending mostly on
variable exploitationin the territory of Belgrade).

Of course,itis an illusion thatgroundwateris everywhere and that it is always present. The Central and
especially Southern-Central parts of Serbia (catchment of the Juzna Morava River) are lacking in groundwater
resources and require solutions that also include the use and processing of surface waters. To date, thanks in
part to the exchange of experiences and the implementation of EU standards (WFD, 2000) there have been
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significant changes to the policy in the field of water management and in the activities and plans for the
developmentofour leading organisationsin this area (Institute "JaroslavCerni"). These has been anincrease of
awareness thatgroundwater, as an “invisible resource,” still provides the bestqualitydrinking water at the lowest
costof exploitation (the exception being only the groundwater ofthe main aquifer complexin Vojvodina). This was
aided by the fact that significant pollution of water in open reservoirs has been registered in several resenoirs
(e.g. Vrutci, used to supply the city of UZice). Consequently, water management solutions are now planned and
implemented with much more coordination, understanding and cooperation between the experts of different
specialisation. With the adoption of the Water Law (in 2010), conditions were created to also adapt the related
Strategy as well as the Operational Plans for managementatthe level of river basins in Serbia.

As regards the relationship between the resources and needs, the groundwater potential of Serbia is
unfortunately still estimated, based on VOS (Water Master Plan) data for the year 1996, and then 2002, to be
about67 m?3s, increasing to over 100 m3/s (VOS, 2002) with the possibility of artificiallyincreasing the capacity of
groundwater (artificial infiltration). Thus estimated potential exceeds the actual water consumption of the
population and industry, as well as the realistic future needs of Serbia — three times in the case of natural
reserves,and as much as 5 times in the case of artificial recharge.

According to the Water Master Plan of Serbia (2002), approximately 19 m3/s of groundwater is being
used. The sources of groundwater are used to supply water to Belgrade, Ni§, Novi Sad, Jagodina, Paracin,
Prijepolje, Novi Pazar, as well as all the major cities in Vojvodina and Eastern Serbia (Dimki¢ et al. 2011;
Polomdic¢ et al., 2011). Based on hydrogeological investigations, several successful karstic aquifer regulation
projects have been carried out, mainlyin Eastern Serbia (Bor, Ni§, Cuprija, KnjaZevac; Stevanovié,1995).

In the alluvial deposits oflarge rivers or in karstic mountain ranges there are significantwaterresources
that are currently not being used. Furthermore, there is also the possibility of wider application of artificial
recharge: currently only about 1,000 I/s of water is supplied from this type of sources, which represents less than
5% of the estimated possibilities according to VOS (the largest source of this type is “Medijana,” used to supply
water to the city of Ni§;Fig. 1).

Another problem is the neglected functioning of some water sources in anticipation ofnew (and better?)
solutions. An example of this is the expectation that the future reservoir Roge on Rzav River will be constructed,
and that it will permanently solve the supplying of Cagak, PoZega, Lugani, Arilie and Gornji Milanovac. With the
exception of the last community, all others also have solid sources, in terms of resources and water quality, but
these — almostall—have been neglected and are currently not being maintained atthe required level.

No new sources of groundwater have been opened in Serbia in the last two decades, nor have the
existing ones been significantlyimproved, although the need for this kept presenting itself. The reasons for this
are mainlyfinancial in nature, and they mustbe taken into account when creating and implementing future water
managementstrategyand policy, as well.

It was necessary to move some of the sources to other locations; remedial measures have been
introduced (e.g. artificial recharge of the Klju¢ source, used to supply the city of Pozarevac), and it has been
estimated, unfortunately, that increasing pressures on water quality will require manymore such interventions in
the very nearfuture.

The problems of pollution of groundwater by untreated wastewater or agrochemical agents are
accompanied by ever more intense and uncontrolled extraction of alluvial material, very close to active sources
(e.g. Velika Plana, Pozarevac, Smederevo - sources in the Velika Morava River, the alluvium of Zapadna Morava
near Kraljevo, etc.).

Although the term ‘climate change’ is accompanied by controversies and different views presented by
the modern scientific public, geologists do nothave many dilemmas:in geological time, climate change is a fact,
and whatis now occurring is caused by anthropogenicimpact (IPCC, 2207), even if we choose to callit “climate
variations and cyclicality.” Some geological environments and aquifers alreadyare, and will increasinglybecome,
exposed to negative influences, reduced recharge, variable outflow regime, unreliable minimumyield, etc. On the
other hand, during recessions, karst aquifers — which can serve as a "shock absorbers” of flood waves due to
their large infiltration capacity — may become even more wlinerable to pollution and reducing vields, which is
something thatis alreadytaking place in the critical summerand autumn months (Stevanovi¢ et al. 2015).

Problems related to research, maintenance of existing water sources and the opening of new ones

The Republic of Serbia is correctly trying to achieve the legal, environmental and other standards of
developed countries, primarilythose of the members ofthe European Union (EU). Many difficulttasks, however,
awaitit on the journey which can only bring ecological well-being to the population. The main problem regarding
the fulfilment of the environmental requirements, particularly in terms of processing of communal waste and
industrial water, and — no less important — maintenance of protective embankments, plants for the treatment of
drinking water and municipal water systems in general — is, and will be, the lack of investments and research.
Water management experts (Dimki¢ & Milovanovi¢, 2009; Draft Water Manage ment Strategy of the Republic of
Serbia, 2015) roughly estimate thatin a typical year of the lastdecade the difference between what was invested
and what needed to be invested in the water sectoramounted to approximatelyUSD 100 million. Is thereroom in
the necessaryinvestments forimproving the quality of operation of existing groundwater sources, opening ofnew
ones, systematic research and quality monitoring? There is no doubt that this should indeed be included in the
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operational plans, but the funds for these investments could only come as a result of the work of a successful
economy, new external investments, and consistent application of regulations (e.g. the “polluter pays” principle;
water users assuming the obligations in terms of monitoring; fulfilmentoftasks by the local governments, etc.).

Even today, in all the regional water supply plans, we are using data that were synthesised in 1996 by
the Geological Survey of Serbia for the needs of Water Master Plan of Serbia (VOS 2002). According to these
figures, the “gross” potential of groundwater in Serbia is estimated at about 67 m3/s, which increases to over
100m3/s with the possibility of artificial increase of groundwater capacity (artificial infiltration). Thus, the estimated
potential exceeds by several times the current water consumption of the population and industry, as well as
Serbia’s realistic future needs (VOS, 2002; Stevanovi¢ & Dokmanovi¢, 2010; Dimki¢ et al. 2011), but there is the
big problem of uneven territorial distribution of these resources, which causes water shortage in certain areas
(especiallyin Southern Serbia and Sumadija). The completion ofthese projects and the already started analyses
of balances and innovative assessments of available groundwater resources would allow for better data on which
to base river basin managementplans and future solutions for water supplyin Serbia. Part of future investments
should also be focused on much better monitoring of groundwater.

Other problems encountered in practice by hydrogeology experts and the users ofgroundwater, are:

- Inadequate and often outdated equipmentfor field work, experiments and laboratoryresearch;

- Data derived from performed research is poorlysystematised and often inaccessible. Under the guise
of the so-called private character of this information, which belongsto the investors themselves, the state and its
agencies neglecttheirrightand obligation to collect all the necessarydata and control exploitationwhen issuing
concessions for a national natural resource.

- Geological Information System (GeolSS) must be significantly adapted to provide servicing of
hydrogeological data, which is currently not the case.

- Aimostthirty years have passed since the adoption ofthe — now completelyanachronistic — Instruction
for the Creation of ‘OHGK’ [Basic Hydrogeological Map] of the Socialist Federal Republic of Yugoslavia, butitis
still formally in force. It has undergone three revisions since then, and the new draft instructions have been
created in the meantime —modernised and supplemented in accordance with the latesttechnical and geological
standards (GIS technologies, literature, foreign projects and experiences). Unfortunately, there is resistance in the
institutions thatoughtto accept the new instruction and applyitin practice, while the competentauthorities of the
state administration tolerate this attitude.

- The role of groundwater in the activation of landslides is well-known and this is often neglected in our
country, hydrogeology experts do not participate in the solving of the problem of instability of rock masses nor in
some other aspects of perception of causes and remediation of consequences ofgeo-hazards.

- Lack of licenses in the main geological field and bowing to licenses that are is sued by the Serbian
Chamber of Engineers in accordance with the Law on Planning and Construction.

- Participation and presence our hydrogeology on the international professional and scientific scene
(projects, conferences, bilateral cooperation) is commendable in some areas, butin general, much stillhas to be
done to raise the quality of the presented papers, and particularly to strengthen the scientific and technical
capacity of the leading national organisationsin the field of hydrogeology.

Conflicts and opportunities to overcome them

In the area of identified conflicts that require solutions in practice and concerning the future plans for the
managementofwaterresources (Stevanovi¢, 2011), we could emphasise the following:

e Natural environment: climate change and use ofland versus the water needs and available resources
(Fig. 2);

Climate change (or climate variations, it doesn’t matter) is a reality, and it reflects - and will negatively
reflect even more — on the overall as well as groundwater resources. Karstaquifers and open (unconfined) alluvial
aquifers, which are the main reservoirs of groundwaterin Serbia, will become especiallywlnerable. If the “killing
off’ of alluvial aquifers by excessive or uncontrolled exploitation ofraw materials (sand, gravel) underthe guise of
“regulation ofriverbeds” is not stopped, by way of regulations and especiallyby inspection, future generations will
pay the price.

e Development: industrial and infrastructure facilities versus the natural environment and water

resources;

The intense urban development that also affects the reduction of sanitary protection zones, as was
recently the case with the right bank of the Sava River in the Belgrade source zone, definitely cannot benefit
protection of the natural environmentand preservation of precious natural resources. The situation is similar with
the locations of a number of industrial facilities, as well as habitats, where the current “accelerated” licensing
procedure leaves no room for sustainable and rational planning and respect for local natural and geological
conditions. Maps of the terrain and groundwater wlnerability of Serbia, already created at the regional level
(MILANOVIC et al. 2010), can serve as a starting point, but there is a need for more d etailed maps, and above alll
for taking into account theirresults and data.
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e Water resources: surface water versus groundwater;

Currently, about 75% of the drinking used by the population of Serbia is supplied from underground
sources. With the exception of most of Vojvodina, this water is of good quality and is often treated only by
chlorination before being let into the water supply systems (e.g. from karst springs). However, the share of
groundwateris declining. While inthe 1970s it used to representapproximately90% of the total water supply, the
construction of several surface reservoirs and the increased participation of purified Sava water in the water
supplyof the Belgrade resulted in their current somewhatlesser use. Fortunately, awareness ofthe fact that this

“invisible resource”is the mostimportant, and that it provides the bestquality drinking water at the lowest cost of
exploitation, has increased.

e Geological Resources: exploitation of other mineral resources as opposed to groundwater.

Serbian legislationincludes arule that if the so-called exploration rights have beenissued concerning a
certain mineral raw material (geological resource), the holder of that right mustbe asked for, and provide (or not
provide), approval for the exploitation of another geological resource. This is indeed logical when the issue at
hand is, for example, the research of two types of ore, but it should not be the case (unfortunately, itis) when it
comes to groundwater ofan existing source of drinking water. So the principle of “firstcome, first served” should
not be appliedin such cases; publicinterestshould be placed above individual and commercial interests.

e Groundwater: some users against others (Fig. 3).

No lesser controversyarises from the application ofthe above principle to the issuance ofgroundwater
explorationrights inthe same area (basin)i.e.in the part of the territory where these basins overlap. Whatused to
be a frequent problem with the issuance of investigative rights concerning an almost unlimited space was
overcome by raising the cost of investigative rights per unit of surface (km2). On the other hand, the rule
according to which the faster research applicant gets the exclusive right of priority is still in effect, even in
territories that control the water supply system of public significance. The situation will be the same with the
license for exploitation issued based on a notarised Study on Groundwater Reserves, and the corresponding
catchment area defined in it, where another user, whoever it may be, will not give the right to investigate and
exploit. What are we doing wrong? The state made a mistake atthe very beginning —whenit should have applied
a deductive, rather than inductive, i.e. partial approach. The first things that should have been assessed are the
available resource and the potential exploitation reserves at the level of the larger units (river basin, regional
prospecting groundwater, groups of bodies of groundwater), to be followed by the determination of the public
interest through the required amount of drinking water, then water for dependent ecosystems, and then the
remaining quantityon which to establish the concession right, with fair compensation ofthe state.

Concluding Remarks

Over the lastseveral years Serbia has done much to raise awareness ofthe importance of groundwater.
The legislation was recentlychanged and a better and more comprehensive framework for hydrogeology experts
to study and protect this precious natural resource has been created. However, this is not sufficientto achieve the
so-called “European” standards and perspectives. Higher quality of drinking water, its sustainable exploitation and
preserved and unpolluted environment are necessary to us today, and will be even more important to the
generations thatwill come after us.

The assessmentofavailable groundwater resources, as the starting pointfor defining their sustainable
exploitation, should be based on systematic research and findings of implemented monitoring. The Studies of
Resources and Reserves are a good instrumentfor that process, which should enable the issuance of concession
(exploitation) rights to individual users; the path to these rights should, however, go from the top-down. Namely,
priorities should be set first (public above partial interest), and the remaining resource should be placed on the
market (e.g. industry, commercial bottling, groundwater irrigation, heating, etc.), in a controlled manner, onlyonce
the needs offirst priority users (e.g. public waterworks) and the dependentecosystems have been met.

This would create conditions for balanced and sustainable developmentof groundwaterresources, and
simultaneouslyensure notonly the rational use of reserves of these waters, which significantlyexce ed Serbia’s
total need for water, but also the fulfilment of some of the country's obligations in the area of environmental
protection on its way to joining the European Union. There is a need for investments, significantlyhigherthan the
current ones, in water management and maintenance and protection of water sources. This can in part be
achieved by increasing the price of water, of course with respectfor the social component, whichshould always
be taken into account when dealing with drinking water. It is necessary to strengthen the private sector and
introduce greater order to the profession - licenses and control (compliance with ethical standards) being the
required mechanisms. The required practice will be similar as recently suggested by Foster & Gun (2016) to
ensure complete information transparency and ensure that existing stakeholders have free access to the
governmentrecords ofall discharge permitholders.
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