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AHAJIN3A CTAIbA )KUBOTHE CPEJUHE Y OIIIITUHHU I'POLIKA
KAO OCHOB UHTEI'PAJIHE IIJTAHCKE 3AIITUTE

JIEJAH OUIIMIIOBUR ', JIAHWEJIA OBPAJIOBUR-APCUR '
'Vuusepsumem y Beozpady — Ieozpagpcxu gaxynmem, Cmydenmeku mpe 3/3, Beoepad, Cpbuja

Casxerak: Ha crpykrypy u kopumhierse npocropa rpajicke onmrrae I'porka yTuIao je \beH crennddaH mojIoxaj
U pecypcH, Kao ¥ pa3BOjHHU MPOLIECH KOjH Cy C€ OJBHjaIM Y POTEKINX HEKOJIUKO neueHuja. [lopex npuposuux, Ha
HA4YUH [IPOCTOPHOT Pa3Boja Cy y 3HATHO] MEPH YTHULAIU M aHTPOIOreH: (HakTOpH, YecTo HapyliaBajyhu npupoane
ycioe 1 MoryhsocTi. Y ToM cMuciTy, aHain3a nocrojehier crama JKMBOTHE CPENHE IPEACTaBIba 3HAYajHy OCHOBY
MHTETPAJHOr IUIAHMpama Jajber [pocTOpHOr pasBoja Ommrure. Ha Tepuropuju  onmruee ['porka
UICHTA(UKOBAHO je BUILE PA3IHYMTHX HW3BOpA 3araljera )KUBOTHE CPeJHHE, O KOJUX HEKH HMajy ,,3HavajHHUje
yTHIAje HA HEMOCPEAHO, ald W IIHpPe, OKpYXeme. Y pamy je HaT NpHKa3 CTamba JKHBOTHE CPEAMHE IO
[0jeIMHAYHNM eJIeMeHTHMa (Ba3/lyX, BOJA, 3eMJBHIITE), YKa3aHO Ha 1pobiieM Oyke, OTraga U pusMKa oJ yaeca Ha
tepuropuju ONuITHHE, ¥ HA KPajy H3BPIICHA BAJIOPU3allija )KUBOTHE CPE/MHE Ca aclieKTa CTereHa 3araljemba.

K.rl,y'me peuun: )XUBOTHA CpEAUHA, U3BOPU 3aral§eH;a, OITIHITHHA FpouKa.

YBoa

[Tpema aIMHHHCTPATHBHO-TEPUTOPHjATIHO] MOJEIIH, ONTHHA ['porka je jeana ox 17
ommTHHA AIMUHUCTpaTUBHOT oApydYja I'paga beorpana. Ilogpydje ommTuHe je MOBpIIHHE
289,23 km® u oGyxpara 15 macespa. IIpema mommcy cranoBHmiTBa M3 2002. TOmWHE, Y
Onmtuan je >xuBeno 75.466 craHoBHmKa. Ha ceBepy W HCTOKy ommTHHA [ 'porka
aJIMUHHCTPATUBHO ce TpaHnuM ca omurtiHama [lanueBo, Kosun n CmenepeBo, 10K je ca
JYXHe U 3anaJHe CTpaHe OMBU4YEHa onmTnHaMa Mianenoan, Conot, Boxxaosail, 3Be3napa
u [Tamunyna, koje Takole nmpumasajy 6eorpaackoM aIMUHHUCTPATUBHOM HOPYY]Y.

I'eorpadcke rpanulie npencTaBibeHe cy pekoM JlyHaB ca ceBepounctoka (24 km obane
n I'pouancka ana), noauHOM 3aBOjHUUKE peke, ABajoM u lllymanujckom rpenom ca 3amazaa
u noauHOM peke Paspe ca jyra. OnmTrHa ce Hajla3d Ha KOHTaKTy IIyMaJadjcKor modpha u
BojBOhaHCKe paBHUIE. Pesped je mpencraBipeH Oaro 3aranacaHuM Gopmama, ca HajBHIIIOM
taukoM o7 290 m (kota Buc m3mely berassune u Bpuuna).

I'paacka onmtuHa ['polika MMa MoBoJbaH reorpad)CKu MoJ0kKaj y OJHOCY Ha ILHPY
pETHOHANIHY CpelMHY, Ha IuTa yTHde MelyHaponHa ruioBHa peka JlyHas, rpan beorpan, xao
u koHTakT Lllymanujckor mobpha u Ilanorckor Oacena. OmmTHHA UMa W BeOMa MOBOJbAH
caoOpahiajuu mosoxaj (mBa emporicka kopumopa X u VII). Ayromyr Beorpag—Hwum u
enmesnuuka npyra beorpam—IloskapeBair cy riaBHe caoOpahiajuurie koje on beorpama
npenase y MopaBcky OONWHY, Ipona3ze Kpo3 HOApYyYje OMIUTHHE JONMHaMa 3aBOjHHYKE
pexke u peke Passe.

e-mail: danijela@gef.bg.ac.rs
Pan npencraiba pe3yirare UCTpaKuBamba y OKBUpY Hpojekara 146010 xoje punancupa MUHHCTApCTBO HayKe U
TeXHOJIOLIKOT pa3Boja Penybmuke Cpouje.
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CBe nmenaTHOCTH W Pa3BOjHU MPOIECH KOjH Cy MPHUCYTHH HAa MOIPYYjy OIIITHHE
I'porika, pacriosoXuBU MOTEHIMjaIN allu U oJpeleHa orpaHuyema pa3Boja MaHudecryjy ce
ompehernM yTtHmajumMa Ha OKpykeme. Ha ocHOBy aHamms3e moctojeher crama, OZHOCHO
NPUPOAHUX M CTBOPEHHX YMHHJIALA, HICHTH(HUKOBAHH Cy oApeheHH yTHLAju Ha )KUBOTHY
CpemuHy, OJHOCHO 3araljuBame Basmyxa, 3araljuBame BOJC, JACrpajandja 3eMIBHIITA,
npobiiem Oyke 1 poOiieM ynpapibaa oriagom (Oununosuh J1., O6pagosuh /., 2008).

IocTojehe cTame ;KMBOTHE cpeIMHe

[onpyyje onmrrHe ['polka, ca CcTaHOBMINTA 3aIUTHTE >KUBOTHE CpPEAMHE,
NPENCTaBha BEOMa CIIOXKEHY M JIeJIOM JeTPaupaHy CpeldHy Y KO0jOj C€ MOTY MpeHo3HaTH
cienehu mpoGiiemu: 3araljuBame MOBPIIMHCKHAX W IOA3EMHUX BOJA, 3arajuBame Basayxa,
30HAITHO 3araljuBame 3eMJBUINTA XEMUjCKAM CPEICTBIMA M3 TOJHOTIPUBPEAE U AeTpagaiija
pocTOpa OECIIPaBHOM H3TPaEbOM.

Cmame sncueommue cpedune Ha onpydjy onmruae ['ponka onpeheno je:

— usgopuma 3azahusarba, oIl KOJUX Ce M3IBajajy: NEMOHMja KOMYHAITHOT OTHazaa
"Bunua", UHCTUTYT HyKIleapHuX Hayka "BuHua" (ca BHIIECTPYKHM yTHIajuMa,
noceOHO y TIOIJIeLy KBajWTeTa Ba3gyxa M Boja), kao M 3arahuBame
npoy3pokoBano mossonpuBpenoM (ITIKB Bohapcke mmantaxe), caobpahajuom
HHPPACTPYKTYPOM, KOMYHAITHUM H JPYTUM JCIATHOCTHMA.

— nonoxcajem omwmune I'ponka y peruoHy beorpama, ca Benukom
KOHLICHTPAIMjOM CTaHOBHHUINTBA (HEIUIAHCKA H3rpajmba — cramOeHe 30He
Kanyhepuua, Jlemrane, 3aknonaua, BukeH Hacesba y I'poukoj u bpecroBuky),
cao6pahaja (ayromyt beorpan—Hum, pernonanau nmyt beorpan-CmenepeBo) u
MPUPOIHO HEMOBOJPHUX IMOIPYYja (epo3Hja W KIHM3HIITa — PUTOMEK), ITO CBE
npoy3pokyje 3arahuBame Bazlyxa, BOJA, 3EMJBHINTA, YTHIAje Ha 3APaBIbC,
OWJBbHU, )KUBOTHELCKU CBET M KBAJIMTET JKMBOTA y LEIHHH; H

— ymuyajuma 8ax noopydja Onwimune, OA KOJUX HAJBAXHHUjH MOTUIY OJ
HETPOXEMHjCKE MHIYCTPHjCKe 30He y [laHueBy M MeTamypIIKOr KOMILIEKca Y
CwmenepeBy.

Ananusza Keanumema ea30yxa

VY onmruau ['pouka Hema Benmkux 3araljBadya (TEKCTHIHA M MIIMHCKO-IIEKapcKa
MHJyCTpHja) uija OM eMHCHja 3HaTHO YIpO3WIIa Ba3lyX Ia ce, FTeHEPalIHO, KBATUTET Ba3IyXa
MOJXKE OLEHHTH Kao no00ap. 3arahjuBame Ba3ayxa jaBjba Ce€ Kao IOCIEAWIA OJBHjarba
MHTEH3MBHOT caoOpahaja (mopex ayTolyTa W pEerHOHAIHMX ITyTeéBa) Kao M Ipoleca
3arpeBama MHIMBUAYAJIHHX cTaMOeHnX oOjekara, nocebno y Kamyhepunnm m Jlemrannma.
Ha moBpemeHy yrpoeHOCT Ba3lyxa YyTHYy IUTETHE EMHCHje Ca TEPUTOpHja CyCEIHHX
OMIITHHA (€KCTEPUTOPHjATHO 3aral)ere) — U3 MHIYCTPHjCKOT (MIETPOXEMH]jCKOT) KOMILIEKCa
y IlangeBy, xao u 3araljyjyhe matepuje m3 Komrurekca sxenesape y CwmenmepeBy. Ha
TEPUTOPHjH ONIITHHE ['polka He BPIIY ce MOHUTOPHHI KBaJIUTETa Ba3lyxa.

Ananusza keanumema 600a
Tospuuncke 600e
MOHUTOPHHT KBaJUTETa IMOBPIIMHCKHX BOJAa Ha TEpUTOPHju Tpana beorpana,

ykibyuyjyhu u Tepuropujy omuruse I'pouka, cripoBoau I'paacku 3aBoj 3a jaBHO 31paBibe
Beorpan. KBanuTer moBpIIMHCKHX BOJa y OIIITHHHU ['pollka Mepu ce Ha JBa mpoduia Ha
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HynaBy (Burua — 1145 km u BpecroBuk — 1124 km ox ymha), ka0 u Ha Tpu Mama
BozoToka — boneunmu (bonedka pexa), ['pount (I'pouancka peka) u Paspu.

Kesanumem e6o0a [ynasa Bapupao je y nepuoay 2000-2009. roaune, mpu demy ce
IPOLIEHAT y30paKa BOAE y Apyroj kinacu kpetao usmehy 39,7% (2004. u 2008. r.) u 19,1%
(2010.r.). Harnu man xBamutera Boze JlyHaBa 3abenexen je 2009. roauHe, Kaja je ca
Hajoosser (2008.1.) mperao y Hajropu KBaJUTET Y MOCICIHBHUX AeceT roauHa. [loropiiame
j€ HapouuTO BHUAHO y MHKPOOHOJIOLIKOM IOTIieay. BaxkHO je na ce moropiuame KBaIUTETa
He HacTaBu M wuayhe roauwHe 300r 3amTHTE W3BOPHUINTAa BOJOCHaOAeBama y BuHuwm,
MoryhiHOCTH pekpearyje Ha JlyHaBYy M HEIIOBOJFHOT YTHIIAja HA XHIPOOHOHTE.

Ta6ena 1. Kpanuter Bone ynasa y nepuoay 2000-2009. roa. na reputopuju rpaga beorpana®

g V xnacu 11 W3Ban I kimace peyHnx Boja 300r M3MEHEHUX apaMeTapa
& peyHuX BoJA (%)
2 > BakTepuosomku u DuzHIKo-
= % . . . Baxrepuo-nomxux
X = Bpoj u3-xemujcku XEMHjCKHX
= 8% y30- % Bpoj Bpoj bpoj
> paka y30- % y30- % y30- %
A paka paka paka
2000. 62 22 35,5 24 38,7 9 14,5 7 11,3
2001. 64 21 32,8 17 26,6 19 29,7 7 10,9
2002. 66 26 39,4 14 21,2 10 15,2 16 24,2
2003. 67 19 28,4 24 35,8 6 9,0 18 26,8
2004. 68 27 39,7 10 14,7 5 7,4 26 38,2
2005. 68 13 19,2 26 38,2 9 13,2 20 29.4
2006. 68 11 16,2 23 33,8 9 13,2 25 36,8
2007. 68 20 29,4 17 25,0 8 11,8 23 33,8
2008. 68 27 39,7 8 11,8 15 22,1 18 26,4
2009. 68 13 19,1 20 29,4 9 13,3 26 38,2

boneuuya. KoncrantHo cy ekcrpemuo Bucoku BIIKs u caapikaj a30THHX Marepuja.
Pesynratn KoHTposie TOKa3yjy Aa y XEMH]CKOM IIOTJIe[ly IJIaBHHM IMpoOJieM NpeACTaBiba
BHCOK CaJIp’kaj OpPraHCKHX MaTepHja Koju JOBOAHW 110 mopeMehaja KHCEOHHYKOT pexxuma. Y
eKCTPEMHHUM CIIy4ajeBUMa JOJa3U M 0 Hpelacka y CeNTHYKO CTame, yrHHyha BOICHHX
opraHM3ama M 1ojaBe HelpHujaTHUX MUpHUCA.

I'pouancka pexa. Bonotok je BehuM aenoM roarHe MoTHyHO JerpagupaH, oceOHo y
BpeMe mpepajge Boha u moBpha y nokanHoj ¢(aOpuuu. [Ipm mamuM mporunajuma,
KHCEOHHYKH PEXHM je TOTIyHO ropemelieH, jep ce Ha pas3rpaiby OpraHCKHX MaTepHja
YTPOIIH caB pacTBOpeHU KuceoHuK. KoncrantHo cy m3nax MJIK caznpskaj aMoHHUjyM joHa |
HUTpPHTA.

Pama. Y mocnenmux cemaMm roauHa, O YeTHPH y3eTa y30pka, Hajuemihe cy aBa y
rpanunama Il kimace OoHuTeTa, JOK OJ MpeocTana JABa, jedaH Hajuyemhe onctyna o
HaBeJIeHe KJilace 300T M3MEHEHMX MHUKPOOHMOJIONIKMX a JIpyrd 300T IMojeanHuX (pu3nyko-
XEMHjCKHUX TMapamMeTapa (Wi 300r yapyxeHe HeucnpaBHocTH). Y mepuoxy 2003-2009.r.,
kBamureT Passe Omo je HemrTo jommju TokoM 2006. m 2008. rogmne, amu TEHEPaITHO
MOCMAaTPaHo, CUTYalldja j¢ peJaTHBHO 3a10BoJbaBajyha.

C o03upoM Ha BHCOK NpoTHLaj Boie y /JlyHaBy M moOCTOjame MamHX H3BOpa
OTHAIHUX BOJA y IUCHEP3HjH, YKJbYUyjyhn M KaHAIM3aLHOHYy Mpexy ['poike (konumdnHa
ucnymrese Boge 185.000 m*/ron) mpouemyje ce 1a MCIyCTH HH3BOAHO of Puromexa He

2 .

W3Bop: KBanmurer xuBoTHe cpenune rpajga beorpaga y 2009. rogunu CekperapujaT 3a 3allTHTY >KHMBOTHE
cpeauHe rpana beorpana, I'pancku 3aBon 3a jaBHO 3apaBibe beorpan u Regional Environmental Center, Beorpapn,
2010.
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yTU4y OMTHO Ha KBaIUTET BomoToka. Ca JApyre cTpaHe, KBAJMTET MamUX BOJOTOKA HUjE
3a710BoJbaBajyhu ycnen 3araljuBatma y 30HaMa Hacesba (Koja HeMajy KaHaJIM3al[OHH CHCTEM
U TpeTMaH OTIAJHUX BOJA) U 3aMyJbHBamba BOJa €pO3MBHUM MatepHjanoM. OBH BOIOTOLHM
ce He KOPHCTE 3a peKpeanyjy Beh caMmo 3a HaBOmbaBamke MOJbONPUBPEAHIX MIOBPIINHA, IITO
y EKCTPEMHUM Clly4yajeBUMa MOXe YTHIIATH Ha 3[JpaBCTBEHY MCIPAaBHOCT TOBpha.

Booa 3a nuhe

Bonoon Bunua, mpeMa pacnofiosKUBUM pe3yaTaTuMa, TokoM 1991. rogune nokasao
je Benuku mporeHar (20,2%) Gusnyko-xeMHujcKke HeHCIIpaBHOCTU 300T noBehane MyTHOhE U
MOTPOILIE KalWjyMIepMaHIraHata, Kao jeIHOr OJ II0Ka3aTesba MHOBEhaHOT IpHCYCTBa
oprancke marepuje. Taj mponeHar je y 1995. roqunm 3HauajHo cMmameH Ha cBera 0,7%, c
THM IITO j€ U TaJa PErHCTPOBAHO IpEeKOpaveHe MOTPOIIke KamrjymnepmanradaTa. ¥ 2000.
TOAVHH MPOUEHAT (U3UIKO-XEMH]JCKOT OACTyHama je u3Hocuo 3,4%. Iocme 1995. rognne
HEHUCTIPAaBHOCT C€ OJHOCH Ha ImoBehaHy KOHIIEHTpaIyjy TBoxkla 1 MmyTHOhe.

B000600 Foneu je, y morieay pesyitaTa OCHOBHHMX (DH3UYKO-XEMH]CKHX |
0aKTepUOJIOIIKUX aHanu3a Bojaa 3a mnuhe, 3amoBosbaBajyher kBaimureTa 1O 00€ BpCTE
ucnuThBama. [loBpeMeHa oOfcTymama ce PerucTpyjy y nmoriieny mnoBehaHor cajapixkaja
rBoxkha 1 BpJIO peTKo MaHraHa, 0K ce 0aKTepHOJIONIKa HEHCIIPaBHOCT PETHCTPY]e Y MamO0j
MEpH, U TO CaMo y Clly4ajy MpeKuaa y XJIOpucamy BOJE.

Kontpona kBanutera Boje 3a muhe u3 800osoda I poyka mokasyje ma je y 2000.
TOJIMHY YKYITHH yJICO HEUCIPABHHUX Yy30paka M3HOCUO OKO 54%, om Tora 94% Xemujcku
HEHCHPaBHUX (AMOHMjaK M HUTpPATH — IITO yKa3yje Ha NPEKOMEPHY YHOTpeOy BEMITauKuX
hyOpuBa y 30HM un3BopHmmTa) M 6% OAKTEPHOJOMIKM HEHCIIPAaBHUX 300T INPHCYCTBa
O6akrepuje Bacillus. ¥V mepmomy 2000-2005. r. cuTyanmmja je jom Jommja |y
0aKTEePHOJIOMIKOM IIOTJIEeNy, TOK je Y (PH3MIKO-XEMHjCKOM CMHUCITY OpOj HEHCIIPaBHUX
y30paka | Jajbe Jalleko W3HAJ J03BOJBEHOT, U kpehe ox 68,11% mo 76,44%, mTo ce Moxe
BHJETH Yy HApeAHO] Tabem.

Tabena 2. IlIpouenat ¢pu3nuKoxeMujcke H MUKPOOHOJIOLIKEe HEHCIIPABHOCTH Boje 3a muhe U3 HenTpagnor
BOJOBOJHOT cHcTeMa y I'ponkoj, y mepuoxy 2005-2009.r.°

Tun HeucnpaBHOCTH* 2005. 2006. 2007. 2008. 2009.

(u3nKO-xeMHjcKa
HeucnpasHocT (%)
MHKPOOHOJIONIKA
HeucnpasHocT (%)

72.39 70.68 68.11 72.69 76.44

14.43 12.32 17.96 15.20 14.25

* VcnipaBHUM LIEHTPAIHUM BOJOBOJHHMM CHCTEMOM CMAaTpa Ce LEHTPAJIHH BOJOBOJHM CHCTEM KOjH MMa
Mame o7 20% (U3HIKO-XeMHjCKH HEHCIIPaBHUX y30paka H Mame O 5% MHKPOOHOIOIIKH HEHCIIPABHUX
y3opaka.

Jasne yecme

XUWrujeHcka MCIPaBHOCT W3BOPCKE BOJIC Ca jaBHHX YCCMH j€ 3HAYajaH MHIMKATOP
3aral)eHOCTH MOJ3eMHHUX BOJa, KOje Ce KOPHUCTE Kao aTepHAaTUBHH N3BOP BOJOCHAO/ICBAbA.
MUKpHOHOIOIIKY KBAJIUTET BOZE j€ NMOCEOHO BakaH Kaja Cy y NUTamy H3BOPCKE BOJE, C
0031poM Ha TO Jia ce BOJA Ca jJaBHUX YECMH KOPUCTH y CHPOBOM (IIPUPOJIHOM) CTamy, 0e3
MKaKBOT MPETXOAHOT TPETMaHa KOj! OH Iopa3yMeBao M 3aBpLIHY Ae3HH(PEKIH]Y.

Ha Teputopuju omurure ['ponka, ['pancku 3aBon 3a jaBHO 3apaBibe beorpax Bpim
KOHTpOJIy KBajJHTeTa BOAE Ha jaBe jaBHe decme — y Kamyhepuunm u bornewy. Kao u

* U3Bop noparaka: [TokasaTelbi CTama )UBOTHE cpenune y PermyGmumu Cp6uju 2009., IHCTHTYT 3a jaBHO 3/1paBIbe
»JAp Munan Josanosuh — baryt*, beorpaz, 2010.



175

MPeTXOJAHNX TOAWHA, jaBHAa dYecMma y Kamyhepurm mnokasyje BHCOKY OaKTEpPHOIOMIKY
HEHCIPaBHOCT Ca HUCKUM CTerneHoM (u3nuKo-xemujcke HeucrpaBHoctd (y 2009. roauHu
HHUje OWI0 (U3MYKO-XEMHjCKUX HEHCIpPaBHUX y30paka), NOK jaBHy udecMy y bomneuy
KapaKTepHIle BUCOKA M OaKTEPHUOJIONIKA M (PU3HYKO-XEMH]jCKa HEHCIPaBHOCT.

Hajuemhn pasnor GakTepHONIOIIKE HEHCIPAaBHOCTH BOJE je  NPHCYCTBO
konupopmuux Oakrepuja pekanHor mopekia (E. Colli u mp.), a Hemro pehe mosehan 6poj
YKYIMHUX KONMH()OPMHHUX OaKTEepHja, HIIH MPUCYCTBO Streptococcus rpyme "D".

Hajuemthn pasnor ¢usmuko-xemujcke HEHWCIpPaBHOCTH Bozie je noBehana
KOHLICHTpAIMja HUTPaTa, XJIOPHJa U BPEITHOCTH EJIEKTPOIIPOBOAJEUBOCTH, a Y MambeM Opojy
y30paka 1 aMOHHjaka 1 MyTHohe.

Ta6ena 3. GU3MIKOXeMHjCKa H GAKTEPHOJIOMIKA HEHCPABHOCT Bojie 3a muhe ca japuux yecvu y 2009.r*

Epo Heucnpasno Hewncnpasno
JaBHe yecMe 110]1 KOHTPOJIOM POl 0OaKTEepUOJIOIIKI (DU3MYKO-XEMH]jCKH
y30paka - .
6poj % 6poj %
Y. Hap. onbpane Kanyhepuia 8 5 62,5 0 0,0
JaBHa yecma boieu 8 7 87,5 4 50,0

Omnaoue gooe

Pa3Boj xananuzannonux cucreMa beorpana npensubeH je y OkBupy meT U3/1BOjEHUX
CHCTEeMCKHUX LleNMHa. 3a moapydje ommuruHe ['porka ox 3Havaja je Bomeukn cucrem, koju
o0yxBara HaceJba MPUOMKHO Yy 30HH Bunua, Jlemrane, boned, 3yue, ca oko 7% nospinne
TEpUTOpHje I'paaa, OJHOCHO ca OKO 2,5% CTaHOBHMKA. 3a Taj CHCTEM Cy pa3MaTpaHe JBe
BapHjaHTe IMOCTpojema 3a npeunirhasame otnanaux Boaa (I1IIOB): npea, Ha obanu IyHnasa
HU3BOJHO o1 BuHde, u apyra, ca yBohemem Tor cucrema y [IIIOB Ilentpansor cucrema, Ha
nokanuju Bemuko cermo.

Boneuku cucmem caga MpakTHYHO HE MOCTOjH, OCUM HEKHX H30JOBAaHMX ICOHUIA, Y3
nokanHe BojoToke (bomeunmiyy), ca wncmymTameM OTHAagHUX BOAA JUPEKTHO Y HHHX.
[Inanupanu cucteM 3a OTHaJHE BOJAE MMa Tpu Maructpanne rpane: (1) boneuku konexrtop,
nyx peke boneumne, koju ce y I ¢a3u npoxnysxasa 10 Bpuuna, (2) Kanyhepuukn konexrop,
nyx Kanyhepuukor notoka, Koju OTmazHe BoJe TOT Hacesba yBoau y boneukn konekrop,
(3) Bunuancku xosekTop, Koju ce mianupa ayx Jynasa. [Ipensulene cy nse Bapujanre 3a
JaJbul MOCTyHaK ca ornagHuM Bojaama. [Ipsa mpensuba IIIOB "Bunua" y 30Hm ymrha
Boneunnie y [ynas. Jpyra Bapujanta npezapuba peammszanujy KI[C "Bunua", xojom ce
otnanHe BoJe ynyhyjy xoaekropom o [IIIOB "Benuko ceno". JlornuHo je u mehyperieme,
1o kome Ou ce ornaane Boze npeurithasane y I1ITIOB "Bunua", nok 6u ce o0pana myJsea y
nmurecropumMa obasseana y [1ITOB "Benwuko ceno". 11300p konayne Bapujante odaBuhe ce Ha
0a3m TEXHO-CKOHOMCKE ONTHUMH3allMje BapWjaHTHUX pelle’ka, adh je 3a moTpede
peammzarmje TITIOB "Buaya" motpe®HO pesepBrcaTé MpocTop y 30HU ymrha Borxeunme y
JynaB. Hakon peammsanuje cucrema TpeOa HW3BPIIMTH PEBHUTANIHM3ALHM]y BOAOTOKA —
ca/lallilbUX MPUjEMHUKA OTHAJHUX BOJA, KOjU Cy MOTIYHO JIETPaMpaHd U MPEACTaBIbajy
M3BOP ONACHOCTH 3a CTAaHOBHHIINTBO M XXHBOTUH-C. VMajyhm y Bumy udumeHHIy 1a ce y
HacespMa 00yxBalleHUM OBHM KaHAM3aIlMOHHM CHCTEMOM 00aBJbajy paszHe IMpHUBpEIHE
JIeNaTHOCTH y Tpeny3ehuMa Maie mpuBpele, YK/bY4yjyhn ¥ aKTHBHOCTH ca PaziIHYUTHM
XeMHKaJIHjamMa, MOpa Ce OCTBAPHUTH OPWKJBUB YBUJ O KBAIUTETY BOJE KOja Cc€ YIyIITa y
KaHaJIM3allMOHK CHCTEM, y CKJaxy ca oaroBapajyhmm mnpaBuiHukoM. [IpuopurerHa

4 .

W3Bop: KBanmurer xuBoTHe cpenune rpajga beorpaga y 2009. rogunu CekperapujaT 3a 3allTHTY >KHMBOTHE
cpeauHe rpana beorpana, I'pancku 3aBon 3a jaBHO 3apaBibe beorpan u Regional Environmental Center, Beorpapn,
2010.
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aKTUBHOCT Omya OW pearm3anuja cBa TPH Kpaka KOJEKTOpa 3a oTnanHe Boje: Kamyhepmaku
KOJIeKTOp 3a ormagHe Bojae, bomeukn komektop I daze m KLC "Buaua" ca motucHUM
KOJIEKTOpoM 110 [JyHaBa.

I'poyka pa3BHja cernapallioHH KaHAIW3aLHUOHH CHCTEM, Yy LIEHTPAIHOM Jely Hacesba.
CucteMoM 3a oTnajiHe Bojie 00yxBahieHo je Hacesbe ['polika, ca jour yBeK MajiuM 00yXBaToM
pyOoHux 30Ha. OtTmagHe Bojae ce mpenymmarajy y JlyHaB Oe3 mpeuuinhaBama, 0K ce
atMocdepcke Boje HajBehimMm genoMm yBome y ['pounity. IIpuopHTeTH: KOMILIETHpPAHE
KaHanu3anuje 3a ornague Boze (y I gasm), peanuzanumja [1ITOB nHa nokammju xpaj [yHaBa
Hu3BoaHO ox cuioca (11 dasza).

Ananusza Keanrumema 3emapuuima

VcnutuBame KBaJHUTEeTa 3€MJBHINTA BPIIM CE MOBPEMEHO Y y’KOj 30HH H3BOPHIITA
BojocHaOeBama (BuHua) n Ha Bohapckum mmaHTaxkama y boneuy. McnmtuBame o0yxBara
NpOBepy MPUCYCTBA MECTHIUIA, TEIIKUX MeTana, HTH. PesynaraTn nokasyjy aa cy yTBpheHe
BPEAHOCTH HCHOA MAaKCHMaJHO JONYIITeHUX KOHIIEHTpalHja, H3y3eB IIOBHIICHE
KOHLIEHTpAallMje HUKJIAa Koja je yTBpheHa y 3eMIBHINTY YK€ 30HE CaHHTApHE 3alITHUTE
n3Bopuiura boneu u I'porka.

VY pyOHuM HacespuMa beorpanma 3emubninTe M IoA3eMHE BoJe ce 3aralyjy ycnen
UCIylITamka 3araljeHux OTHaJHUX BOAa M3 HoMalinHCTaBa, Kao M YCIJIe IOCTojamba OpojHHUX
nuBbUX nenonuja. [ToceOHO Tpeba mmaru y Buay mnonpydje Bemukor Cena (nako BaH
tepuTopuje OnuTHHE) Koje 3aral)yjy mpoleane BojJe U3 XUIHjeHCKH Heobe30ehene rpajcke
Jenonyje y Bunum.

V3 cBe 0BO, H3PAXKEHO je HEaJCKBAaTHO KOpHIINCHE MOJbOMPUBPEIHOT 3EMIBUILITA
npeTepaHa MPUMEHa XeMHjCKUX MpenapaTa y NOJbONPHBPEAHO] POM3BOILH, IIPE CBEra y
NPOU3BOAKH Boha.

Omnao

Ha tepuropuju agMuHACTpaTHBHOT ToApydja Tpana beorpama uspaxen je mpobiem
CTBapama, NPUKYIUbalka, O00paje, TpPAaHCIOPTa M KOHAYHOI OJylaramba KOMYHAJHOT,
WHJIyCTPHjCKOT, OMACHOT M PaJHOAKTUBHOT OTNajaa. KoMyHanHu 4BpCT OTHaJ Cakyluba ce
caMo y ypOaHUM LIEHTpHMa M 30Hama, JOK Y CEOCKHM IOJApYyYjuMa HE IOCTOjU HErOBO
OpPTraHM30BaHO CaKyIUUbame, OJHOIICHE M JernoHoBame. OmacaH oTHajg ce NpHKYIUba H
4yyBa/JeNoHyje Y Kpyry mpenay3eha koja ux crapajy, ¢ 003MpOM Ha TO Ja HE MOCTOjU
JieTioHnja npuarolena 3a meroso 30pumasame. He MOCTOju HU NeTIOHUja PaJOaKTHBHOT
oTHajga, Mako ce Ha TepUTOpHju ommTuHe ['porka Hamasw MHCTHTYT HyKieapHHX Hayka
"Bun4a", y OKBHUpY YMjer KOMIUIEKCA Ce, y CIIEIHjaln30BaHUM Oa3eHHMa, "npuBpeMeHO"
OIUTaXKe paAMOAKTHBHU OTMaA. KoMyHamHW OTmag ce omiaxke Ha NenoHWjy y Buaum. Y
HaceJhMa Koja Ccy OJIMKEe CMEOepeBCKO] OINIITHHH W KOja TPaBUTHUPA]y ayTOIYTY
eBHICHTUPAHE Cy JUBJbE JCTIOHH]E.

AKTYeJIHO yIpaBJbame TPaACKUM OTIAJOM MOXKE Ce NpUKa3aTH Kpo3 IPOCTOpHE
JieJI0Be aJMUHUCTPAaTHBHOT oapyy4ja beorpana:

—  Ipao beoepao: CaxymibameM, TPAHCIOPTOM M JETIOHOBAHKHEM KOMYHAIHOT YBPCTOT
ormaga (KYO), na Tepuropuju mecer ommruHa oOyxBahieHux ['eHepalHUM ITaHOM
Beorpana 6aBu ce JKII "I'paacka unctoha". OBo mpemysehe TpaHCHOPTYyje M OyIaxe
NPUKYIJBEHW OTIIAJ HAa jeAWHOj Tpajckoj (HecaHWTapHOj) nenoHuju "Bunua",
nospmmHe 40 ha u 3anpemune 3 MutHona m’, ox 1977. roauue. enonuja "Burua”
npezcraBiba Hajpehy aenonujy y Cpouju. Ha w0j ce y npoceky omioxu 1.700 t/man
KOMYHAJIHOT YBPCTOT OTMaga KOjH Ce€ 1O TPaBWIIy pa3zacThpe, cabuja M TpEeKpHBa
UHEepTHUM MatepujaioM. Ha oBy nenonujy y 2005. rogunu u3HeTo je ykymHo 436.089
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tona cmeha, 16.282 m® mryra, 16.282 m’ pasHux BpcTa OTHaja ca AMBJBHX JACTIOHH]a,
12.827 m® 3enemor ormama m 71.594 m’ pasmmx apyrmx Bpcra ormaga. Taxohe je
onHeTo U 88 XaBapHCaHUX BO3WJIA Ca TPAJICKOT TOApYYja.

Jlokanuja "Bunya" ynasmena je ox 1,6 1o 2,7 km on okonHux Hacesba, 750m on
Onubancke Oape y Bemukocenckom puty u 1,3 km ox Jlynasa. Teno aemonuje je
3ampeMuHe 3 MHIHOHA M°, MakcHMaiHe ayOuHe oko 40m. [lenonuja je orpahena myx
[EJIOT CBOI' OOMMa JKHYAaHOM OrpajoM MHHUMAlHE BHCHHE 2,2 m M [OBE3aHa
acantHuM myTeM ayxuHe 3,5 km ca rimaBHoM caoOpahajuunom. Ha ynasy mocroju
MOCTHa Bara 3a JIpyMcKa Bo3uia HocuBocTH a0 30 ToHa. Ha nokauuju aemonuje
ypahena je enekrpu¢ukanuja, JOK BOJOBOJ M KaHamu3anuja Hucy ypahenu. Ha
JCTIOHUjH HE TIOCTOjU YNpaBJbakbe¢ HACTAIUM ICTIOHHjCKMM TacOBHMa M MPOLECTHUM
Bojama. Ojrarame OMacHOT OTHaja je 3BaHWYHO 3a0pameHO HA OBOM OJIATANHUINTY.
Ha nemonmju je 3abpameHO oiarame ayToMoOmiIckux ryma. ['yme ce onBajajy Ha
caMoOM yJia3y M CKIaauIiTe Ha moceOHo oapeheHom mpocropy. Ha memonmju ce
KOHTPOJIMCAaHO YHUILTaBajy NPOW3BOAM C€a HUCTEKIMM pOKOM Tpajama. Taksu
MIPOU3BOJIM CE YCUTHHABA]Y U 3aTPIIaBajy.

Ha penonuju He mOCTOje Jera3allMOHM W XHIPOTEXHHYKH OO0JEKTH 3allTHTE
KMBOTHE CpeJMHE, Te je M3paKeHo 3araljeme Tia, Boje W Ba3ayxa. YTHIQ] OBe
JICTIOHUje Ha JKUBOTHY CpPEIHMHY ClIab0o je MOoKyMeHTOBaH. He mocToju cucremarcku
MOHUTOPHUHT 3a 00 Koju Moryhu yTHnaj m3Bopa (eMucHja, KOHTpOJIA IMPOLEAHUX
BOJa, NenoHujcku rac utn.). Kopumihemwe oBe nokanuje 3a 0yayhe notpede beorpana,
YCIIOBJBCHO j€ lCHOM CaHAIMjOM U MPOLIMPEHEM Ha YKyNHY mospuinHy oxn 70 ha.

—  Onwmuna Ipoyxa: Cakympamwe KHO Ha Teputopuju ommtuHe ['ponka Bpme JKII
"I'pancka uncroha" Beorpan (u3 Hacesba Kanyhepuiia) u JaBHO KOMyHaIHO cTaMOCHO
npenysehe "I'pouka’, koje M3HOCH OTMaa M3 OCTANMX Hacesba. J[HEBHE KOJIMUYMHE
npukymseHor KUO u3 nomahuncraBa msnoce 50 ToHa, ogHocHO 60% 0Ol YKYyITHO
MPOM3BEJICHOT OTINaJa y ONIITHHHU. MHIyCTpHjcka IMoCTpojerma M Majla NpuBpena He
NPOAYKYjy BeluKy konmumHy ortnana. Cakymbenn KUYO omiaxe ce Ha JAENOHHjH
"BuHua'", 003MpoM J1a ce UcTa HajJa3W Ha TepUTOpHju oBe omutuHe. [loctoju Behn 6poj
cvemmmra ("AMBIEMX JAenoHuja") Koja ce HepemoBHO pamrunirhasajy. Toxom 2009.
TOJMHE PETUCTPOBaHO je 19 muBIEHMX AemoHWja, Tpu demy cy Tokom 2010. romune
ountrheHe YeTHPH JIOKAIHje.

Puszux 00 yoeca

[lpema mnpenMMUHAPHO] MNPOLIEHH pHU3WKA Ol XEMHUJCKOT yJeca, CBa XaszapjHa
HOCTPOjeHha CBPCTAaHA Cy Y YETHPH TPYIe PU3HKa (Malu, CPEebH, BEJIMKH U BEOMa BEJIUKH),
OJHOCHO deTHpH Karteropuje nenatHoctn (kateropmje b, B, I' m J[)’. Ha Tteputopuju
omuTHHE ['polka pHUCyTHE Cy JIBe KaTeropuje Hajseher pusuka oj yneca, u To MHCTUTYT
HyKJIeapHUX Hayka "BuHua" (BeoMa BenWKH pU3WK) W AcroHHja "BuHua" (BeMHKH PU3UK)
(Bunmetn Tabemy 4).

Iopen pu3nka ox XEMHjCKMX YAeca, IOCTOjH PH3MK M OX HyKJIeapHOr yaeca Ha
peakTopuMa W y NPUBPEMEHOM CKIAQAUINTY PAZMOAKTHBHOT oTmama y MHcTutyty
HyKJIeapHUX Hayka y BuHum. 3a caja HHCY DOCTYNHM HOAAIM O IPOLEHH pagujalliOHOT
pu3KKa o1 MHCTananuja y MHCTUTYTy, HUTH 30HE IOTSHIMjaIHE YTPOKEHOCTH Y OKPYKEHY.
Ipocrop y pamujycy on 1,5 km ox Hucruryra "BunHua", mpema ['eHepansHoM IiaHy
beorpama 2021., neduHucan je ka0 30Ha BeOMa BEJIIMKOT PH3UKA y KOjOj HHjE T03BOJbCHA
u3rpaama odjexarta A0k ce CTyIUjoM O paJHjalliCKO] U XEMHUjCKOj OIIACHOCTH 0 OKOJHHY
WHctutyTa He AeUHUITY HOBU pajiijyCcH 30HE YTPOKEHOCTH.

3 Kateropuju A mpumanajy AelaTHOCTH KOje HeMajy PU3HK OJf XeMHjCKOT y/eca.



178

[Mopanm u3 cucTeMaTcKOr MOHHTOPHHTA PAJIMOAKTUBHOCTH Y Ba3lyXy Ha JOKalHjU U
OKOIMHYU MHCTHTYyTa MOKa3yjy lla cy perHCTPOBAaHE BPEJHOCTH jaunHE alicopOOBaHE J103€
rama 3padema y TpaHuliaMa NpupoJHor GoHa paguoakTuBHOCTH. McnuTiBama yKynHe OeTa
aKTHBHOCTH y Bojgama JlyHaBa, Kao M y 3€MJBHILTY, IIOKa3yjy Ja cy yTBpl)eHM HHMBOH Y
rpaHMIiaMa OCHOBHOT (hOHA PaJMOaKTUBHOCTH.

Tabena 4. XazapaHa nocTpojerma Ha TepuTOopHju onmmuTuHe I'ponka, npema rpynama pusuka

HA3UB OnmruHa Jlokanmja JenatHoct Tun npexyseha
WHCTUTYT HYKJI€apHUX HayKa Peaxropu,
y ,,y I,), y I'pouxa Bunua P I*
BuHua paJIMOaKTUBHU OTIIAL
. eTOHMja KOMYHa-
JHenonuja "Buxua" I'pouxa Bunua A J Y I**

JIHOT' OTHazaa
* Kareropuja [ — nenaTHOCTH Koje MOTy MMaTd BEOMa BEJIMKH YTHIQ] Ha JKUBOTHY CpPEIUHY
PErHOHANHOT HHMBOA, NPUCYTHE BEJIMKE KOJIMYMHE ONACHUX M BPJIO TOKCHYHMX Marepuja, PU3HK Of
XEMH]jCKUX WX paaHjallMOHUX yleca — BeoMa BelIMKH, HUBO Oyke n3Han 70 dB(A).

** Kareropuja ' — ¢pupme Koje MOTYy MMaTH BENWKU YTHUIA] HA KUBOTHY CPEIUHY TPaJCKOT HUBOA,
npucyTHe Behe KONMYHMHE ONMAacHUX MaTepHja, Mambe KOJMYHHE BPJIO TOKCHYHHX MAaTepuja, PU3HK O
XEMH]CKOT yJieca — BeJIMKH, HuBo Oyke nucron 70 dB(A), a m3nan 65 dB(A).

3awmuhena npupoona doopa

Ha ocHoBy nmoxymenranuje 3aBoja 3a 3amTutTy npupojae Pemybnmke CpOuje, u
yBuaoM y LlenTpanuu perucrap 3amruheHUX TPUPOJHUX 100apa, Ha TEPUTOPH)H ONIITHHE
I'pouka HUCY peructpoBaHa 3anrtuhieHa mpupoaHa 100pa.

Kao morenumjanao npupomHo mobpo (3amTuta y pamy) eBuaeHTHpaH je [Ipodun
CTpaTOTHIA TOpHber MaHoHa (Serbian) notok Kaparauga.

Banopusanuja :KuBoTHe cpenHe

C 003upoM Ha XETEPOreHOCT MPOCTOpa OIINTHHE, a y IMJbY aJCKBaTHHjET
IUIaHUpamka IPOCTOPHOI pa3Boja OMNIITHHE, MOTPEeOHO je pasiMKOBaTH, y NOTJeLy
YTPOKEHOCTH )KUBOTHE CPEIMHE, PEIaTHBHO XOMOTEHE MTPOCTOPHE IIeTTHHE:

— monapyyje 3aralleHe W [JerpaaupaHe KWBOTHe cpeaMHe (JIeNOHMjAa W
Wucruryt "Bunua", nojac ayx ayromyra beorpan—Hum, 3amTutHE nojac oko
nerionrje u MHCTHTYTA "BHHYA", rpancko Hacesbe ['porika, xmanmaye);

— moJpy4je yrposkeHe ;KMBOTHe cpeauHe (I10jac AyX PETHOHAIHUX IyTeBa,
ceBepo3amagHo Mojpydyje ykJbydeHo y Ilenepannm r1wran beorpaga —
nepuypOaHa 30Ha, 30Ha MHTEH3UBHE TIOJLONPUBPEIHE ITPOU3BOAILE);

— 1oApYyYje KBaJUTeTHe KUBOTHe cpeauHe (mpuobamHu neo /[lynaBa y
aTapuMa Hacejba 3akionaua, I'ponka u bpecroBuk, pypaiHu geo usmebhy
ayTomyTa u npuobasba [lyHaBa, NOJbONPUBPEAHE MOBpLIMHE 32 BOhapcTBO U
BHHOTPAJapCcTBO);

— 1OApYyYje BeoMa KBAJIMTETHE KMBOTHE CpefMHe (EBUICHTHpaHA NPUPOAHA
n06pa, IIyMCKe HOBPIIHUHE, BOJHO 3€MJBHIIITE).
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NETEHAA

e T poIRIT CYREITINE

—— I'pARRTIR ERTROTRDCES CERTITRG
1{gsrrep ormame.
Uewrep mncena.

© Toxpyujesardlens u serpasepane xmomee
cpemme
Tlougryje yrpowens susoTne cpepme
[ MHoapyje spazrenie snsorie cpemme
[ L P

Kapra 1. Basiopu3anuja ;kHBOTHe cpelHHe HA TePUTOPHjHU rpajicke onmruHe I'ponka
3akibyyak

Amnanuza nocrojeher crama JKHBOTHE CpPEJMHE Ha TEPUTOPHjU omHIITHHE ['polika
[I0Ka3aja je Ja 0Baj IPOCTOp IpeCcTaB/ba BEOMa CIIOXKEHY U JIeJIOM JerpajiupaHy CpeauHy,
y okBHpY Koje ce mory wuzasojuru U, ommocno wermpn OO0 OO OOOOO
OOOHEOHE OOOHOOH0 OoOHoOHOOOOHo OOOoOoOoo0e:

1. Tlpsa 30Ha je oko Hacesba BuHua, jep ce HAa OBOM MPOCTOpY Hajase: a) JACMOoHHuja
YBPCTOI' OTHaJa Ha KOjoj ce BPIIM OJUIarame YBPCTUX M OCTalMX OTHagaka U3
Beorpana; 6) UucTutyT 32 HykineapHe Hayke "Bunya", ca pH3HKOM KOjU IOCTOjU
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MIPIJINKOM E-ETOBOT paia, M B) "MpuBpeMeHa" NEMOHHja HYKICapHOT M OMAacHOT
otnaaa y okBupy MuctutyTa "BuHua'.

2. Jlpyra mokammja je 30Ha AyX ayTtomyta beorpang—Hum koju mpecerma OMMmTHHY
I'pouka. YTunaj ce, mpe cBera, orjiena y 3arahuBamy Ba3lyxa M HPEKOMEPHOM
HHUBOY OyKe.

3. Tpeha 30na je npuobanuu aeo Jynasa (y aTapuma Hacesba Purorek, 3akionaya,
I'pouika, BpecroBuk) u Hacesba Kamyhepuna u JlemTane, Koju Cy HamagHyTH
OecripaBHOM M3TpajmboM U 3araljuBambeM 3eMJBUINTA U BOJE KOjU MPOM3MIIa3e Kao
TIOCIIEANIa OBAKBE TPAIHE.

4. UYerspra 30Ha je 13B. lllymanujcka 30Ha (y aTapuma Hacesba berasbuiia, YMuapu,
Bpuun, [Ipaxaw, JKuskosan). OBa 30Ha He IPEICTaB/ba KPUTHYHY KOHLICHTPALH]Y
3araljuBayda, Kao NMPETXOJHE TPH, alH je yrmyheHa Ha UHTEH3UBHY ITOJbOTIPUBPETHY
MPOU3BOAKY (paTapcTBO W BohapcTBO) M caoOpahaj, ma Moke IPeaCTaBIbAaTH
3HayajaH NPUTUCAK HA XKHBOTHY CPEIUHY.

3amTHTa W yHanpeheme KBaJHMTEeTa >KUBOTHE CpPEJUHE Kao OCHOB HHTETPATHOT
IUIAaHCKOT Pa3Boja y HAapeIHOM IepHONy MOIpa3yMeBa CTPHKTHO IOIITOBAKE 3aKOHCKE
peryyaTuBe y CBUM o0JlacTHMa Koje JoTHdy oBe obnactu. [Ipu Tome, miaHupame pa3Boja Ha
CBMM HHBOMMa MOpa OWTH Ha NPHHOUIHAMA OAPKHUBOI pPa3Boja, IUTO IOAPa3yMeBa
paunoHaHO Kopumheme MPUPOIHUX pecypca: BOAE, 3€MJBUINTA MUHEPATHUX CHUPOBHHA
Ka0 W CBHX JpYIMX MpPHPOJHHUX pecypca, y3 OuyBambe W yHarpelheme eKOJOIIKUX
MOTEHIIM]jajia IPOCTOPA.
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Abstract: The structure and use of space of city municipality of Grocka was influenced by its specific position and
resources, as well as by development processes that have taken place in recent decades. Apart from the natural, the
way of spatial development was significantly influenced by anthropogenic factors, often disturbing the natural
conditions and opportunities. In that sense, the analysis of existing environmental state is an important basis of
integrated planning of future spatial development of the municipality. Several different sources of environmental
pollution are identified in the municipality of Grocka, some of which have "significant" impacts on closer and
wider environment. This paper presents the state of environment in individual elements (air, water and soil),
problems of noise, waste and the risk of accidents in the municipality, and finally made valorization of the
environment from the pollution level.

Key words: environment, pollution sources, the municipality of Grocka.
Introduction

According to the administrative-territorial division the municipality of Grocka is one
of 17 municipalities in the administrative area of Belgrade. The municipality has an area of
289.23 km” and includes 15 villages. According to the census of 2002, the municipality has
75,466 inhabitants. In the north and east the municipality of Grocka administratively borders
with the municipalities Pancevo and Smederevo, while the southern and western sides are
lined with municipalities Mladenovac, Sopot, Stari Grad, Novi Beograd and Zemun, which
also belong to Belgrade administrative area.

Geographical boundaries are represented by the Danube from the northeast (24 km
coastline and Grocka Island), the Zavojnicka River valley, Avala and Sumadijska greda
from the west and the Ralja river valley from the south. The municipality is located at the
contact of Sumadija hills and plains of Vojvodina. Relief is represented by slightly
corrugated forms, with the highest point of 290 feet (elevation Vis between Begaljica and
Vrcin).

City Municipality of Grocka has a favorable geographical position in relation to the
wider regional environment, which was influenced by international navigable river Danube,
the city of Belgrade, as well as the contact of hills of Sumadija and Pannonian Basin. The
municipality has a very favorable traffic situation (two European corridors — X and VII).
Belgrade-Nis highway and railway Belgrade-Pozarevac are the main traffic lines from
Belgrade crossing the Morava valley and passing through the territory of the municipality
across the Zavojnicka and Ralja river valleys.

All activities and development processes that are present in the municipality of
Grocka, available resources but also certain development restrictions have manifested
certain effects on the environment. Based on the analysis of current conditions, i.e. natural
and anthropogenic factors, certain impacts on the environment are identified, such as air
pollution, water pollution, land degradation, the problem of noise and waste management
problem (Filipovic D., Obradovic D., 2008).

e-mail: danijela@gef.bg.ac.rs
The paper contains the research results of the project No146010 supported by the Ministry of Science and
Technological Development of the Republic of Serbia



182

Current environmental state

From the environmental point of view, the area of municipality of Grocka represents
very complex and partially degraded environment in which the following problems can be
identified: pollution of surface and groundwater, air pollution, zonal soil pollution by
chemical substances in agriculture and degradation of space due to illegal construction.

Environmental conditions in the municipality of Grocka are determined by:

— Sources of pollution, including: landfill of communal waste "Vinca", Institute of
Nuclear Sciences "Vinca" (with multiple impacts, particularly regarded to air and
water quality), as well as pollution caused by agriculture (PKB fruit plantations),
transport infrastructure, communal and other activities.

- Position of the municipality of Grocka in the Belgrade region, with a great
concentration of population (illegal construction— residential area of Kaludjerica,
Lestane and 3axnomnana, weekend settlements in Grocka and Brestovik),
transport (Belgrade—Nis highway, regional road Belgrade—Smederevo) and
naturally unfavorable areas (erosion and landslides — Ritopek), all of which cause
pollution of air, water, land, impacts on human health, flora, fauna and quality of
life in general.

- Impacts outside the municipality, most of which come from petrochemical
industrial zone in Pancevo and metallurgical complex in Smederevo.

Analysis of air quality

The municipality of Grocka does not have large polluters (textile and bread-making
industry), and therefore has no emissions with huge impacts on air. So, generally, air quality
can be evaluated as good. Air pollution occurs as a result of an intensive course of traffic
(along the highway and regional roads) and the heating process of individual residential
buildings, especially in Kaludjerica and Lestane. Air quality is occasionally affected by
emissions from the territory of neighboring municipalities (extraterritorial pollution) — from
industrial (petrochemical) complex in Pancevo, and pollutants from the complex of
ironworks in Smederevo. There is no monitoring of air quality in the municipality of
Grocka.

Analysis of water quality

Surface water

Monitoring of surface water quality in the city of Belgrade, including the
municipality of Grocka, was carried out by the City Institute of Public Health of Belgrade.
The quality of surface water in the municipality Grocka was measured at two profiles on the
Danube River (Vinca — 1145 km and Brestovik — 1124 km from the mouth), as well as on
three smaller streams — Bolecica (Bolecka River), Grocica (Grocanska River) and Ralja. The
Danube water quality varied during the period from 2000 to 2009, with the percentage of
water samples in the second class between 39.7% (in year 2004 and 2008) and 19.1%
(2010). The sharp decline in the quality of the Danube water was recorded in 2009, when it
moved from the best (2008) to the worst quality in the last ten years. Deterioration is
especially obvious in microbiological parameters. It is important that deterioration will not
continue next year because of the protection of sources of water supply in Vinca, recreation
opportunities on the Danube and the adverse impact on hydrobiotes.

The Bolecica River. Levels of BODs and content of nitrogen compounds are
constantly high. Control results have shown that in chemical terms the main problem is the
high content of organic substances, which impairs the oxygen regime. In extreme cases, it
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comes to the transition into a septic state, death of aquatic organisms and the occurrence of

odor.
Table 1. Water quality of the Danubein the period 2000-2009 in Belgrade ar ea.

In II class of river Outside of II class of river waters according to changed
E waters parameters (%)
E Bacteriological
§ B %:_ B and physical- Physical-chemical Bacteriological
> _;; § _;g é,;_ % chemical
3 3 g . . .
~ ~ sl;flp(l)efs % SI:Ii)lp?(fS Y s?r?lp?efs Y
2000. 62 22 35,5 24 38,7 9 14,5 7 11,3
2001. 64 21 32,8 17 26,6 19 29,7 7 10,9
2002. 66 26 39,4 14 21,2 10 15,2 16 24,2
2003. 67 19 28,4 24 35,8 6 9,0 18 26,8
2004. 68 27 39,7 10 14,7 5 74 26 38,2
2005. 68 13 19,2 26 38,2 9 13,2 20 29,4
2006. 68 11 16,2 23 33,8 9 13,2 25 36,8
2007. 68 20 29,4 17 25,0 8 11,8 23 33,8
2008. 68 27 39,7 8 11,8 15 22,1 18 26,4
2009. 68 13 19,1 20 294 9 13,3 26 38,2

The Grocanska River. The watercourse is mostly totally degraded during a year,
especially during the processing of fruits and vegetables in a local factory. At low flow,
oxygen regime is completely disrupted, due to the fact that the decomposition of organic
matter consumes all the dissolved oxygen. The content of ammonium ions and nitrite is
consistently above the MAC.

The Ralja River. In the last seven years, of four samples taken, usually two of them
are within II class, while of the remaining two, one often deviates from the specified class
due to altered microbial and another by some physical-chemical parameters (or because of
associated malfunction). In the period 2003-2009, water quality of the Ralja was slightly
worsened in 2006 and 2008, but generally speaking, the situation is relatively satisfactory.

Given the high flow of water in the Danube and the existence of smaller sources of
wastewater in the dispersion, including sewage infrastructure of Grocka (amount of
discharged water is 185,000 m’/year), it is estimated that outlets downstream of Ritopek
have no major influence on the quality of watercourse. On the other hand, the quality of
small streams is not satisfactory due to pollution in areas of settlement (which have no
sewage system and waste water) and turbidity of water with erosion material. These streams
are not used for recreation, but only for agricultural irrigation, which in extreme cases can
affect the safety of vegetables.

Drinking water

Water supply Vinca, according to available results, in 1991 showed a high percentage
(20.2%) of physical-chemical contamination due to increased turbidity and consumption of
hydrogen peroxide as an indicator of the increased presence of organic matter. That
percentage in 1995 was significantly reduced to only 0.7%, but hydrogen peroxide was still
overspending. In 2000 the percentage of physical-chemical exception amounted to 3.4%.
After the 1995, the defect was related to increased iron concentration and turbidity.

Water supply Bolec, in terms of results of basic physical-chemical and
bacteriological analysis of drinking water, has satisfactory quality for both types of tests.
Occasional deviations are registered for the increase of iron and rarely of manganese, while
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the bacterial defect is registered at a lesser extent, and only in case of interruption of water
chlorination.

Quality control of drinking water from the maitiep cyiiiinii Grocka shows that in
2000 overall proportion of unsatisfactory samples was about 54%, 94% of which was
chemical incorrect (ammonia and nitrates — which indicated the excessive use of fertilizers
in the zone of the spring) and 6% bacteriological incorrect due to the presence of Bacillus.
In the period 2000-2005 the situation was even worse in bacteriological terms, while in the
physical-chemical terms the number of unsatisfactory samples was still far from the
allowable, and ranged from 68.11% to 76.44%, as can be seen in the table below.

Table 2. [IepuenTtare o¢ nxiicHEaI-IXeMIIAT aH MULPOOHOIOrHIAII IOHTAMHHATHOH
o IPUEKHAT maTep GPOM HeNTpas HaTep Cymmmil ciicrem un Tpomxka, ma 2005-20092

Type of incorrect* 2005 2006 2007 2008 2009
Physical-chemical 72.39 70.68 68.11 72.69 76.44
incorrect (%)

Microbiological 14.43 12.32 17.96 15.20 14.25

incorrect (%)

* Correct central water supply system is considered as a central water system that has less than 20%
physical-chemical contaminated samples and less than 5% microbiological contaminated samples.

Public drinking fountains

Hygienic quality of spring water from public taps is an important indicator of
pollution of groundwater, which is used as an alternative source of water supply.
Microbiological water quality is especially important when it comes to spring water, due to
the fact that water from public taps is used in raw (natural) state, without any previous
treatment which would involve the final disinfection.

Table 3. Physical-chemical and bacteriological contamination of drinking water from public tapsin 2009°

Bacteriological Physical-chemical
. . Number . L
Public fountains incorrect incorrect
of samples
Number % Number %
Public fountain Kaludjerica 8 5 62,5 0 0,0
Public fountain Bolec 8 7 87,5 4 50,0

In the municipality of Grocka the Institute of Public Health Belgrade controls the
water quality at two public fountains - in Kaludjerica and Bolec. As in previous years, the
public fountain in Kaludjerica has showed a high bacteriological defect with a low degree of
physical-chemical defects (in 2009 there were no physical-chemical contaminated samples),
while a public fountain in Bolec is characterized by high degree of physical-chemical
defects and bacteriological and physical-chemical contamination.

The most common reason for bacteriological failure of water is the presence of
coliform bacteria of fecal origin (E. Colli et al.), and less frequently an increased number of
total coliform bacteria, or the presence of Streptococcus Group "D".

The most common cause of physical-chemical contamination of water is high
concentration of nitrate, chloride and conductivity values and in smaller number of samples
ammonia and turbidity too.

% Source: Indicators of the environmental state in the Republic of Serbia in 2009, the Institute of Public Health “Dr
Milan Jovanovic — Batut”, Belgrade, 2010

3 Environmental quality of the city of Belgrade in 2009, Belgrade: Secretariat for Environmental Protection,
Belgrade, Belgrade: Institute of Public Health of Belgrade and the Regional Environmental Center, 2010.
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Wastewater

The development of sewerage systems in Belgrade is planned within five isolated
system as a whole. The sewerage system of Bolec is important on the area of the
municipality of Grocka which includes the area around the villages Vinca, Lestane, Bolec
and Zuce, with about 7% of the territory of the city, and about 2.5% of the population. Two
variants of plants for waste water treatment (WWTP) are considered: the first, on the banks
of the Danube River downstream of Vinca, and the second, the introduction of this system
into the WWTP of the Central system, on the location of Veliko selo.

The system of Bolec practically does not exist any more, apart from some isolated
parts, close to local water courses (the Bolecica River) with waste water release directly into
them. The planned system for waste water has three main branches: (1) The collector of
Bolec, along the river Bolecica which is extended in the second phase to Vrcin, (2) The
collector of Kaludjerica, along the stream Kaludjericki potok which directs the water of that
settlement into Bolecki collector, (3) The collector of Vinca which is planned along the
Danube River. Two variants are considered for further waste water treatment. The first one
is of WWTP (Waste Water Treatment Plant) “Vinca” in the zone where the river Bolecica
empties into the Danube. The other variant considers the realization of Central Sewerage
System “Vinca” by which waste water will be directed by collector to WWTP “Veliko
selo”. Moreover, the alternative solution where waste water would be treated in WWTP
“Vinca”, while silt treatment in digesters would take place in WWTP “Veliko Selo” is also
logical. The choice of final variant will be made on the basis of techno- economic
optimization of alternative solutions. However, for the needs of realization of WWTP
“Vinca” it is necessary to set aside the space in the zone of the mouth of the river Bolecica
into the Danube. Revitalization of the watercourses-current recipients of waste water, which
are completely degraded and represent the source of danger for population and animals,
should be done after realization of the system. Considering the fact that in settlements
included into this sewerage system various economic activities take place in companies of
small scale industry, including activities with different chemicals, the quality of water which
is released into sewerage system should be carefully tested in accordance with adequate
regulations. The priority will be realization of all three branches of waste water collectors:
The waste water collector of Kaludjerica, The waste water collector of Bolec of the first
phase and Central Sewerage System “Vinca” with a collector to the Danube River.

Grocka develops separation sewerage system in central part of settlement. Waste
water system includes the settlement of Grocka with still small reach of adjoining zones.
Waste waters are pumped into the Danube without treatment, while atmospheric waters are
mainly directed into the Grocica River. The priorities are: completing the waste water
sewerage (in the first phase), realization of WWTP on the location close to the Danube
River, downstream of silo (the second phase).

The analysis of soil quality

The analysis of soil quality is occasionally carried out in the zone close to the water
supply source (Vinca) and at fruit plantations in Bolec. The analysis is composed of testing
the presence of pesticides, heavy metals etc. The results have shown that the established
values are below maximally allowed concentrations, except for the increased concentration
of nickel which is registered in the soil of close zone of sanitary protection of the sources
Bolec and Grocka.

In suburban settlements of Belgrade soil and ground waters are polluted due to the
discharge of polluted waste water from households, and due to the existence of numerous
illegal landfills. The region of Veliko Selo has to be specially considered (although out of
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the territory of municipality) since it is polluted by leachate from hygienically unsecured
city landfill in Vinca.

Furthermore, the inadequate use of agricultural soil and exceeded application of
chemical substances in agricultural production, most of all in the fruit production, is at great
extent noticeable.

Waste

The problem which is apparent on the territory of administrative region of the city of
Belgrade is forming, collecting, processing, transport and final disposal of communal,
industrial, dangerous and radioactive waste. Communal solid waste is only collected in
urban centers and zones, while in rural regions there is not any organized collecting,
transportation and disposal of it. Dangerous waste is collected and saved/disposed inside the
companies where it is formed due to the fact that there is not any landfill adapted for its
disposal. Also, there is not any landfill for radioactive waste, although there is the Institute
of Nuclear Sciences “Vinca” on the territory of the municipality of Grocka in the complex
of which radioactive waste is “temporary” disposed in specialized pools. Communal waste
is disposed at the landfill in Vinca. Illegal landfills are registered in the settlements closer to
the municipality of Smederevo and in those which gravitate towards the highway.

Current management of city waste can be represented through spatial parts of
administrative region of Belgrade:

— Thecity of Belgrade: City Waste Disposal “Gradska cistoca” takes care of collecting,
transport and disposal of communal solid waste (CSW) on the territory of ten
municipalities included into the General Plan of Belgrade. This company has
transported and disposed collected waste at the only city (unsanitary) landfill “Vinca”,
with the surface of 40 ha and 3 million m * of volume, since 1977. About 1.700 tons of
communal solid waste is spread, pressed and covered with inert materials per day. In
2005, 436.089 tons of rubbish were disposed here, 16.282 m® of rubble, 16.282 m® of
different types of waste from illegal landfills, 12.827 m® of green waste and 71.594 m’
of other types of waste. Also, 88 damaged vehicles from the city area were removed.

The location of “Vinca” is 1.6 to 2.7 km distant from the surrounding settlements,
750m from Osljanske bare in Velikoselski rit and 1.3 km of the Danube River. The
landfill body has the volume of 3 million m’and maximal depth of about 40m. The
landfill is fenced along its whole scope with wire fence of 2.2 m minimal height and it
is connected to the main traffic artery with the asphalt road — 3.5 km long. There is a
weighbridge for road vehicles of 30 tons capacity at the entrance. Electrification was
made on the location of landfill, but water supply and sewerage have not been
constructed yet. There is no management of produced landfill gas and leachate. The
disposal of dangerous waste is officially forbidden here. Also, it is forbidden to dispose
car tires at the landfill. Tires are separated at the entrance and stored at specially made
space. Additionally, the products with expired date are destroyed with special control.
These products are cut into small pieces and buried.

There are no degasification and hydro-technical objects for the protection of the
environment on this landfill. Therefore, the pollution of soil, water and air is obvious.
The impact of this landfill on the environment has been poorly documented. There is no
systematic monitoring for any possible impact of the source (emission, control of
leachate, landfill gas, etc). The use of this location for further needs of Belgrade is
conditioned by its improvement and expanding to the total surface of 70 ha.

The municipality of Grocka: The collection of CSW on the territory of the
municipality of Grocka is done by City Waste Disposal “Gradska cistoca” Belgrade
(from Kaludjerica settlement) and the Public Communal Residential Company
“Grocka” which removes waste from other settlements. Daily quantities of collected
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CSW from households are 50 tons, or 60% of total produced waste in the municipality.
Industrial plants and small-scale industry do not produce large quantity of waste.
Collected CSW is disposed at “Vinca” landfill since it is on the territory of the same
municipality. There is a large number of trash dumps (“illegal landfills”) which are
irregularly cleaned up. Nineteen illegal landfills were registered during 2009 and four
locations have been cleaned during 2010.

Therisk of accident

According to preliminary assessment of risk of chemical accident, all hazardous
plants are classified into 4 groups of risk (low, medium, high and very high), or four
categories of activities (categories B, V, G and D)*. Two categories of the highest risk of
accident are present on the municipality of Grocka and they are the Institute of Nuclear
Sciences “Vinca” (extremely high risk) and landfill “Vinca” (high risk) (see table 4).

Apart from the risk of chemical accident, there is a risk of nuclear accident on
reactors and in temporary storage of radioactive waste in the Institute of Nuclear Sciences in
Vinca. There still have not been any available data on assessment of radiation risk from
installations in the Institute, or any zone of potential risk in surroundings. The space in the
radius from 1.5 km from the Institute “Vinca”, according to the General Plan of Belgrade
2021, is defined as a zone of very high risk in which the construction of objects is not
allowed until a new radius of the risk zone is defined in the Study on Radioactive and
Chemical Danger for the Surroundings.

The data from systematic monitoring of air radioactivity on the location and in the
surroundings of the Institute have shown that the registered values of the strength of
absorbed dose of gamma radiation are within the limits of natural fon of radioactivity. The
analysis of total beta activity in waters of the Danube, as well as in the soil, has shown that
the established levels are within the limits of the basic fon of radioactivity.

Table 4. Hazardous plantson theterritory of the municipality of Grocka , according to therisk groups

Name Municipality Location Activity Type of
company
The Ir}stltute‘ ‘of 'Nuc’}ear Grocka Vinca Reactors, radioactive D*
Sciences “Vinca waste
Landfill “VINCA” Grocka Vinca Communal waste G**
landfill

* D Category — activities which can have major impact on the environment of regional level, presence of large
quantity of dangerous and very toxic substances, risk of chemical or radiation accident — very high, level of
noise above 70 dB (A).

** G Category — companies which can have major impact on the environment of the urban level, presence of
large quantities of dangerous substances, small quantities of very toxic substances, the risk of chemical accident
— high, level of noise below 70 dB (A) and above 65 dB(A).

Protected natural goods

Protected natural goods on the territory of Grocka are not registered according to the
documentation of the Bureau for the Protection of Nature of the Republic of Serbia, and
according to the insight into the Central Register of the Protected Natural Goods.

The Profile of stratotype of Upper Pannon (Serbian) — stream Karagaca is registered
as a potential natural good (protection at work).

Valorization of the environment

* Activitities without hazard of chemical accident belong to A category
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Considering heterogeneous space of the municipality, and aiming at more adequate

planning of spatial development of the municipality, it is necessary to differentiate, in terms
of the environmental risk, relatively homogenous spatial unities (Map 1):

— Area of polluted and degraded environment (the landfill and the Institute
“Vinca”, a zone along the highway Belgrade-Nis, protection zone around
landfill and the Institute “Vinca”, city settlement of Grocka, cold storage
plant);

— Areaof vulnerable environment (a zone along regional roads, north-western
region involved in the General Plan of Belgrade-periurban zone, a zone of
intensive agricultural production);

— Area of qualitative environment (coastline of the Danube River in the
district settlements of Zaklopaca, Grocka and Brestovik, rural parts between
highway and coastline of the Danube, agricultural surfaces for fruit and wine
growing);

— Area of very qualitative environment (the registered natural goods, forest
surfaces, water soil).

Conclusion

The analysis of the current state of the environment on the territory of the

municipality of Grocka has shown that this space represents very complex and partly
degraded environment, in the scope of which three, in fact four zones can be singled out
with critic concentration of polluters:

1.

The first zone is around the settlement of Vinca due to the fact that on this location
there is: a) a landfill of solid waste on which solid and other waste from Belgrade
are disposed; b) the Institute of Nuclear Sciences “Vinca” with the risk made by its
activities and ¢) "temporary" landfill of nuclear and dangerous waste in the scope of
the Institute.
The second location is the zone along the highway Belgrade-Nis which cuts the
municipality of Grocka. The impact is primary seen through the pollution of air and
extreme level of noise.
The third zone is coastline of the Danube (in districts of the settlements of Ritopek,
Zaklopaca, Grocka, Brestovik) and settlements of Kaludjerica and Lestane which
are harmed by illegal construction and pollution of soil and water, as consequences
of this construction.
The fourth zone is so called Sumadijska zone (in districts of the settlements
Begaljica, Umcari, Vrcin, Drazanj, Zivkovac). This zone does not have critical
concentration of polluters as the previous three, but it is directed at intensive
agricultural production (farming and fruit growing) and traffic so it can represent
significant pressure on the environment.

The protection and improvement of the quality of the environment as a base for

integral planning of development in the succeeding period means strict obeying of legal
regulations in all forms connected to these fields. Furthermore, the development planning of
all levels has to be on the principles of the sustainable development. This means rational use
of natural resources: water, soil, mineral goods as well as all other natural resources,
together with saving and improving of ecologic potentials of space.
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