OpbpaHa og nonnaBa

CneunduyHOCT 3aWwITUTE oA Nonsaea y ypbaHum nogpydjuma

= BogoHenponycHe nospLunHe (ynuue, KpoBOBW) rnogehaeajy omuuaj, a
NpupoaHN NyTEBU KpeTawa BOAE Ce MeHnajy jep ce Boda 04BOAN KPO3
KaHanusaumoHe cucteme

» KaHanuMs3aumMoHu cucTemMmn ogBoae ammocghepcke n yrnompebrbeHe 800e,
a n3nuBake oTnagHuX Boaa 3arafhyje okonvHYy 1 MMa HeraTMBaH yTuuaj Ha
30paBIbe CTaHOBHMKA

» YpbaHa nogpydja cy rycto HacerbeHa ca pa3BujeHOM UHPPaCTPYKTYpOM,
na cy wmeme eehe of, OHUX Y pyparHUM nogpydjuma

= ObjeKTn 1 cpeacrea 3aluTnuTe of nonsasa cy y ypbaHum nogpydjuma
o2paHuU4YeHuUx dumMeHsuja (kanauuteTa).
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OpbpaHa og nonnaBa

XuaponoLwKu LMKNnyc y pypanHum u ypbaHnm cpeguHama
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75-100 % BoxoHenpONYyCHHX NOBPIIHHA

Nocneanue yp6aHunsauuje
Cmamemne: [ToBehame:
" MHTepuenumje (3agp>xaBarta Ha Beretauujun) " MNOBPLUMHCKOr OTULaja
" tHpuNTpauwuje (ynmjara Boge ca NnoBpLUMHE) = 3arahNeHba (voropra yra, Tewkn werany, hyGpuea, ...
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OpbpaHa og nonnaBa

Ypb6aHusaumja

Dubai
1990 2003

Esona 1980-2000:

= pacT CTaHOBHULITBA: 6%
» pacT ypbaHux nospwuHa: 20%
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OpbpaHa og nonnaBa

YTunuaj ypbaHmsauunje Ha nonsaBe:

CMaHreH€e PETEH3NOHOT Kanaunteta npunobarba (MHyHOauuja)

noBehahe KonMyYnHe oTnagHux Boda (Bue CTaHOBHMKA)

nosehane yKyrnHe KonuymHe soae (atmocdepcke n otnagHe)

» noBehawe ontepeherwa KaHann3awuMoHor cuctema

nosehawe 6p3nHe NpocTupawa 40 peunnmjeHTa, jep ce soga
Kpehe Kpo3 6eToHCKe LieBu N KonekTope

» noBehare ontepeherwa peumnujeHTa sarahmsavynma
(noropluare KBanuteTa BoAE Y peuunnjeHTy)
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OpbpaHa og nonnaBa

Hpyrn 6utaH pakTop KOju HEMOBOSBHO YTUYE Ha PEXUM Mnonnasa
y ypbaHum cpemHama:

KnumaTtcke npomeHe
Y3pouu

" MPUPOAHN NPOLLECU KOjU CE LIMKINUYHO jaBibajy Y BENNKO] BPEMEHCKO]
pasmepu peaa BernmiMynHe HEKOSTMKO Xurbaga roguHa

" by CKE aKTUBHOCTU: caropeBate OOCUITHUX ropuea/ceva Lyma
(nosBehatse koHueHTpauunje CO,/cmanene npupogHor kanauueTa ancopbumje CO,)
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OpbpaHa og nonnaBa

NMocneaunue (1)

» noBehaHa emuncuja WTETHUX racoBa y atmocdepy (“edekart ctakneHe dbawTe”)

= rno6anHo 3arpeBake nraHeTe

* oTanake fiega Ha rnosioBMMa —> Npunmne cnaTtke Boae, nopemehaj 'ondcke cTpyje
" oTanawe rrevyepa Ha KonHy —> nosehawe HMBOA Mopa

2 Projections
CO. concentration (ppm) Observati northern hemisphere, proxy data
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* South Pole
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OpbpaHa og nonnaBa

NMocneaounue (2)

noBeharwe MHTEH3NTETA EKCTPEMHUX Xa3apaa (yparaHu, rnonnase, Cylle,...)
NpoMeHa ekocnuctema (M3ymmpare OUIbHNX U KUBOTUHCKUX BPCTA)
NpoMeHa pacnopena norbonpuBpPELHNX KynTypa Ha rnobanHoM HUBOY
HecTalnua xpaHe n Boae 3a nuhe
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OpbpaHa og nonnaBa

NMocnepunue (3)

» Beha ydecTanocT nonsasa
(100-rog. nonnaee he ce gelwasaTtn y npoceky jeaHom y 10-20 roguHa)

= 1yXKe Tpajak-e nonsiaesa

» pehe nnaBHe noBpLUMHe / HOBE MNilaBHE NOBPLUMHE

" 3MCKe NagaBuHE CBe BMLUE Y BMAOY KULLA; OACYCTBO CHera
Kao “TaMnoH-amMopTmn3epa” ycMmepasa rnagaBmHe OUPEKTHO Y

NOBPLUMHCKN OTULA] M TaKo noBehaBa 3anpeMuHy nornnaBHUX Tanaca

= 00jekTn 3a ybnaxene nonnasa ogpeheHe BepoBaTHohe nojase
BULLIE HE MpPYXKajy onTUMarHu CTEMNEH 3alTUTe.
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OpbpaHa og nonnaBa

. HY>KHOCT 3aKOHCKe perynauuvje u ctaHgapamsaumje y cdepu 3alutute o rnonnaea

OupekTnBa o nonnasama EY (2007)

* NpenvMMMHapHa npoLieHa pu3unka og nonnasa
* KapTUPaHe NMaBHMX 30HA U pU3nKa o nonnasa
@ * MNaHOBW yrpaBIbakba PU3NKOM of Nonnasa
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OpbpaHa og nonnaBa

KoHuenT ogpxmneux ypoaHmx gpeHaxXHMX cuctema
(SUDS - Sustainable Drainage Systems)

... Tpeba aa:
" 3210BOJbW EKOHOMCKE, EKOJSIOLLKE U coumjanHe acnekre
NpojeKkToBaka KaHannsaumoHux cuctema, MMHMMn3npajyhm

CYNpOCTaBIbEHE 3axTeBe U UHTepece

" CTBOPMW YCIOBE WTO CIINYHMjEe NMPUPOLAHUM yCroBMMa: aTMocepcke
BoAe ce npevunhasajy dounTtpauunjomMm U Nonako ncnywtajy y peunnnjeHT

= 00e30ean WTOo jeaHOCTaBHUNje, eHepreTckn edpmkacHe cucteme
ynpasrbaka nornsiaBamMa, ECTETCKM YKITONIbEHE Y aMOUjeHT

12/7/2011 "paheBunHCcKkn dpakynTteT - beorpag 10



OpbpaHa og nonnaBa

TexHukKe peanusaumje koHuenta SUDS
1. MpeBeHUnja
" Mepe 3a CMaheH:€e NOBPLUMHCKOr oTuLaja

= Mepe 3a cnpevyaBaHe ynacka 3arafera y kaHanmM3aunoHu CUCTeM

(peTeH3noHn/geTeH3noHn BaseHn, paunoHanHo kopuwhewe geTeplieHaTa,

nectuumaa n xepbuumaa, enMMmnHaumja n3pasnTto OTPOBHMX MaTepuja,
yuwhere ynuua utg.)

NHpopMUcar€ jaBHOCTU O pu3numma o 3arahewa Boge
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OpbpaHa og nonnaBa

2. NMoBehare nponycHUX NoBpLUMHA
(noBehawe MHpUNTpaumje, a cMarweHe NOBPLUMHCKOr OTULaja)

6rnokoBKu ca oTBOpMMA
NCNYHEHUM 3EMIHOM
UK LWIbYHKOM

BogonponycaH 6eToH

Ha punNTEepcKom criojy ca
APEHaXHUM LieBUMa
(bunTpauwmja, 3agpxaBare
n npevnwhasare BOAE)
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OpbpaHa og nonnaBa

MapkuH3u n ynuue

[ e Parking kot rf.
pen gra _"‘-x arking suU -'II:H!,\.R . 15'“".':1
e T
15 cm max, 'b‘_ Maintenancs 5
* ladder :
1 Clean - out gate

- Catch basin

--I'_“.:n-ntrnl
orfice

Catch basin = plate

P
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OpbpaHa og nonnaBa

3. KpoBoBM nokpuBeHu Beretauujom (“3eneHn Kpososu’)

dapcka ocTpBa BaHkyBep

— bwbun nokpusay

® BOAda Ce KpOo3 rnpouec eBaHOTpchnMpau,vlje

Bpaha y atmocepy
— Cyncrpar * CMaHeH-€ KONMYMHe Boae 3a oasohere
P ——— " CMaHEeHE MPOTOKA Y KaHaANM3aLUMOHO] MPEXN

" CMakeH-€e TPOLLKOBa (ONyLn, CIMBHULM, LIEBN, ...)

" ywtena eHeprl/lje 3a Knmmamsau,mjy
Boonenponycua (bnrbHM NokpuBad MMa ynory usonartopa, ancopbyje TonnoTy)

mevGpaia = no6osbluaHe MUKPOKIMMATCKUX YCroBa

" CMaken-e byke

= eKOJoLLKe KopucTu (BereTaumja ancopbyje CO,)
= eCTETCKU KBanuTeT ambujeHTa

Jlpenamun cioj

beron
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OpbpaHa og nonnaBa

$ 950 000 CnojeBu Tna
(0.15-2 m)
ca burbkama

KpaTKOrI KOpeHa
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OpbpaHa og nonnaBa

Komnnekc KanudgopHunjcke akagemunje Haykal
CaH ®paHuucko, apx. Renzo Piano (2008)

NpupoaHadkn My3syej, aksapujym, nriaHeTapujym,
OoTaHn4ka bawrTa, ...

NMapaaurma KoHuenTta
“green building”

‘nogBrnadexe” 3rpaga ucroa
nocrtojeher napka, y3 ycrnos
[a Ha KpoBy Byay UCKIbYYMBO
ayTOXTOHe BUrbHe BpCTe
kanndopHwujckor npunobarba
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OpbpaHa og nonnaBa

1
g

Kapaktepuctuke “3eneHor KpoBa’:

bt - Cr10j Tna BuUcKHe 15 cm
T . 0
* ynuja 98% kuHe Boae

P

* 3agpxxaBa oko 140 000 m3/god gmpekTHor oTuuaja

B> (ca pacTBopeHuM 3araherem)

» CMak-eHa roguilHba eMmncuja racoBa CTakneHe
bawTe 3a oko 200 000 kg

» 60000 gooTo henuja “nokpusa’ 5%
roauwme NoTpOoLHe eHepruje
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OpbpaHa og nonnaBa

TanacacTt o06nuk

KPOBHE MOBPLUNHE

froaes f ycMepaBa TOK CBeXer

4 /é.:’ Ba3dyxa Ka LieHTpanHom

236y’ / / neny 3rpajie v Tako
“1.4/ ob6esbehyje npupoaHy

BEeHTUnNauujy

" YHYTPALLHOCT 3rpage
nma 3a 10°C Hmnxy
TemnepaTypy

" CMeneHe byke
3a oko 40 dB
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OpbpaHa og nonnaBa

4. Japak n dountapcka Tpaka

“Japak”’ — nnuTak KaHan NOKpUBEH BereTaumjoM, NpuKynsba, 04BOAU, ycropasa
n npeynwhasa Bo4y KOja OTMYe ca HENnponyCcHUX rnoBpLUnHa

‘©unTtapcka Tpaka® — 3aTpaBrbeHa NoBpLUMHA 3a ycrnopaBawe N MHpuNTpauujy
NOBPLUMHCKNX BOAA U 3agpXKaBake OpraHCKUX U MUHUparHnx Matepuja Ha Beretaunju

Hudrurr pagga
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OpbpaHa og nonnaBa

5. O6jekTn 3a HpUNTpPaLunjy

Diarepcxa Tpaxa

MH(bunTpauuoHM poB

ewmwann
PILTrEpCKH €10

Hundmarpannja
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HITH OB P LHHKC KI0K | | | e ’
OTHILRjeM j /(‘MH(punTpauMOHM 6aseH

* CMakbeHe oTuuaja
Wrxdrorrparoga * noborbLUake KBanuTeTa Boge
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OpbpaHa og nonnaBa

Onyumu
W yNnu4Ha gpeHaxa
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OpbpaHa og nonnaBa

6. leTeH3nje
(npuBpemeHe akymynauuje)
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OpbpaHa og nonnaBa
granica &
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OpbpaHa og nonnaBa

[MpojekTOBab€ AeTEeH3UOHUX U peTeH3UOHUX 6a3seHa (1)

TpaguumMoHanHn NpUCTyN: TEXHUYKO-eKoHOMCKU (“benefit-cost”) kputepunjym
CaBpemMeHn npuctyn: obyxeata N HU3 “HENHXEHEPCKNX KpUTepujyma

daKkTopu Koju ce yaumajy y oosump:

Jon3nyKe KapakTepUCTUKE TEPEHa;

3anpemMuHa b0aseHa
(HeOI'IXOJJ,Ha 3a y6na>|<e|-be nonJilaBHUX Tasiaca, 3agp>KaBsakbe€ HaHOCa U 3araF]MBaqa);

KBanuTeT BoAe;

TN OpaHe 1 KOHTPOSTHUX objekaTa;
yTuUaj Ha HU3BOAOHO noapyyje;
BereTauuja n rnej3axHo ypeheme;
eKkcnroaTtaumja, npoBepa u ogp>xaBame;
3aKOHCKe 1 OpYLUTBEHE NMNMKauuje.

ONOORW M=
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OpbpaHa og nonnaBa

[MpojekTOBak€ AEeTEH3NOHUX U PeTeH3NOHUX 6a3eHa (2)

1. PU3NYKe KapaKTepuUcTuke

= Tonorpaduja, yTnde Ha:
- Ha HayvH usrpaghe (Hacun/muckon)

- n3bop TMna ncnycHe rpahesunHe
(NpoCTW Npenue y paBHULN, UCMYCTU ca Kackagama Ha CTPMUM TepeHMMa)

= CacraB Tna, yTuye Ha:
- rybuTtak Boae Ko ctanHmx peTeHsnja
- n36op mepa (Habunjawe, obnarawe, rMMHOBUTA 3aLUTUTA)

[TosHaBah-€ pexmma noasemMHux soga (kapct!!)
[[€e0TEXHUYKM UCTPAXKHN pagoBu
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OpbpaHa og nonnaBa

[MpojekTOoBatbe AeTeH3UOHUX U peTeH3UOHUX b6a3seHa (3)

2. 3anpeMuHa baseHa

... ogpenyje ce npema 3anpemMnHU NPojeKTHOr nonsaBHOr Tanaca
(T =2, 10, 25, 50, 100 roanHa)

KoHTposna ycBojeHe 3anpemMuHe: na nm omoryhasa XerbeHu npoueHar
n3gBajarba YBPCTUX U LUTETHUX MaTepuja (Kputepujym KsanuteTta Boae).
HapounTo je 6buTaH npamHacT U rMUHOBUTK Tarnor Ha KOMe ce 3aapkaBajy
3arafhmeauu (80% cycneHgoBaHor HaHoca)

NTepaTuBHe KOpeKunje NpojekTHe 3anpemmHe ba3eHa JOK Ce He 3a40BOSbe
oba kpuTepujyma 3agpkaBar-a: NPOjekTHOr rnornsiaBHor Tanaca u

4YBPCTUX MaTepuja

MpenycnoB: 4OCTYNHOCT NogaTaka o AyropoYHOj NPoAyKLUMWjU HaHoca Y CrinBy
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OpbpaHa og nonnaBa

[pojekTOoBak€ AEeTEH3NOHUX U PeTeH3NOHUX 6a3eHa (4)

= 3anpeMunHe peTeH3noHnx 6aseHa (TpajHux akymynaumja) 4ecTo 3aBuce
o4 crneumuyHMX NokanHux ycrnosa; TUnnuYHe 3anpemMmHe y ypbaHum
noapy4juma cy o[ HEKOSTMKO XeKTapa A0 HEKOSNMKO AeCeTUHa XeKTapa.

» [loBpLUKHA criMBa Koja oaroBapa peTeH3uju Tpebda ga omoryhu
OOPXUBOCT pPeTEH3Nje Y TOKY NeTHNX Nepmnoaa, LWTo 3Hayu ga 3anpemuHa
BOJe Mopa buTtu goBorbHa aa ,nokpuje” rybutke Ha npouypuBame
N ucrnapaBame Yy TOKY CyLLUHE CE30HeE.
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OpbpaHa og nonnaBa

[pojekToBamkbe AEeTEH3MOHUX N PeTeH3NOHUX ba3seHa (5)

OapehunBawe 3anpemMmmHe 6a3eHa
Mo kpuTepumjymy Hajseher 4O3BOSLEHOr HU3BOAHOI NPOTOKA

PGSyJ'ITaT HYMEPUYKOI pelllaBaha.

JeaHaunHa KOHTUHYUTEeTa:
(Euler, Runge-Kutta, ...)
dv (¢ dz
d( ) :Qul(t)_Qizl(t)’ Q(Z)_:Qul(t)_Qizl(Z)’
t dt Q \

Corb\2¢(2-2, )2

Mpenus: 0.;(2)=
{Cg,z b\2g(2-2,)(2-2,)".

b Z, -edeKkTVBHa LUMPUHA U KOTA KPYHE Npenvsa

Z,, -KOTa HWBOA HM3BOJHO Of NpenvBa
- Koe. NpoToKa 3a (He)NOTONSbLEHO NpefiMBaHe

Co1, Con
Z,.~-7Z, < 2/3(Z-Z,),

Kputepujym notonrbeHocTn

1/2
UcnycT: 0.(2)= {CQJ 4,2¢(2-2,)" = (Z2-2,) >0
0 za (Z _th) <0

12/7/2011 "paheBunHCcKkn dpakynTteT - beorpag 28



OpbpaHa og nonnaBa

lMpojekTOoBake AEeTEH3UMOHUX N PeTeH3NOHUX ba3eHa (6)

BaxkaH pesynTart npopavyHa TpaHcdopmMaumje npojeKTHOr nonsiaBHor
Tanaca y peTeH3noHOM 6a3eHy je “Bpeme 3aapKaBaHa’;

T,— npoceyHo Tpajake 3afpXaBara BoAe U CycreHAoBaHNX maTepuja
y baseHy.

[log npeTnocTaBKOM YCTalbEHOr peXxuma, Kaga cy AOTOK 1 otuuaj (0O)
jeQHaku, BpeMe 3agpaBawa npeacraBrba 04gHOC 3anpemMuHe baseHa
(vb) N NPOTOKa:

Td :vb/Q

[1lpn HeycTarbeHOM OOTOKY U 0TULajy, CBaka nornsiasa nMma cBoje
BpeMe 3aJpxaBah-a.

[MapameTap 7, je Kiby4aH pakTop y aHanusama KBanuteTta sofe Yy
peTeH3noHnM baseHnma (y HacTaBkKy)
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OpbpaHa og nonnaBa

[MpojekTOoBabe AeTeH3UOHUX U peTeH3UOHUX b6a3seHa (7)

[MpyMapHN MexaHu3aM yKknawaha 3arahusada je TanoxeHwe YBPCTUX MaTepumja,
Tako aa BenuynHa 6aseHa mopa ga dyae npunaroheHa v 1oj dyHKunju. NapameTtap
3a rpybe npoueHe je xuapaynnyko BpemMe 3aapKaBatba:

v
Ry -V,

N, - npoceyaH bpoj nnasHuUx enusoda y TOKY roguHe
Vy,V,. -3anpemuHe 6e3eHa v npoceyHoz NonnaBHOr Tanaca

CBeTcKa UCKyCTBa Nnokasyjy aa peTeH3noHn 6aseHn, AMMEH3NOHNUCaHN
3a yKnawahe HyTpujeHaTa ca BpeMeHOM 3aapxaBawa 1,=2 Heaerbe
v HajmawoM BpeHolhy ogHoca V,/V =4, 3agpxasajy 80 — 90 %
YKYMNHOI cajp)kaja cycrneHgoBaHMX MaTepuja y Boau

[ybuHa: 2-4 m (Beha og oybuHe npoaopa cyH4YaHe CBETIIOCTH, LUTO
cnpeyaBa Oyjate anrv n TepmarnHy ctpatudukauujy, a gaje noBosrbHe
yCnoBe 3a oncTaHak pnba u gpyrmx opraHmsama)
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OpbpaHa og nonnaBa

[MpojekTOBatbe AeTeH3UOHUX U peTeH3UOHUX 6a3eHa (8)

3agpaBate HaHOCca

» KonnynHa v Tpajarkbe npoaykumje HaHoca noj ytuuajeM epo3noHux npoueca

y CrnnBY 3aBuce 04 MHOMMX paktopa, Kao LUTO Cy 2eosiocuja, mornozpadguja,
HamMeHa 3eMmrbulima, Kruma, xuoporsioauja, jbyocke 0eslamHocmu UTA.

= KOHTpOna HaHoca je AyropoyHn npoLuec, Koju ce mopa obasrbaT Ha HUBOY criusa.

. I'Ipopaqu 3alp>XaBaka CcycrneHgoBaHoOr HAHOCa y peTeH3NOHUM 6azeHnma
MOXe ce obaBrbaTu Ha pa3HMM HUBOMMaA CI1OKEeHOCTW.

- CJTOXKEHN MaTeMaTU4Kn MoAenu 3aCHOBaHU Ha jegHa4YMHama JIMHUJCKOT,
paBaHCKOr 1 NPOCTOPHOr Tevena (ca ogrosapajyhum mogenuma typobyneHuumje)

- jeQHOCTaBHN MoAdenu npunaroheHn NHXXeHepCcKoj NpaKkcu
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lpojekTOoBake AEeTEH3UMOHUX N PeTeH3NOHUX ba3seHa (9)
3agpaBate HaHOCa — 3aKOHCKa perynaTtuBea

irektive

Odlukeid

Direktiva o habitatu
Direktiva o vodi za kupanje
Konvencija OSPAR
Konvencija Helcom
Konvencija iz Barcelone
Regionalna i lokalna regulativa

vlazna tla koralni grebeni lucki bazeni

Sistem morskog priobalja

otrovne
materije

uticajni faktori

Povrsinske vode

_dm *— — ..... _
- P2 =
igf =i ia 2o
R - POV = =
| £} = L5 T“
i D._m , ; : =

...........

Direktiva u oblasti voda

Direktiva o integralnoj kontroli zagadenja
Direktiva o podzemnim vodama
Direktiva o nitratima
Direktiva o tretmanu otpadnih voda
Direktiva o zemljistu
Regionalna i lokalna regulativa

32
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OpbpaHa og nonnaBa

[pojekToBabe AEeTEH3NOHUX N peTeH3NOoHUX baseHa (10)
3agpxaBate HaHoca

KanauuteT peTeH3noHor baseHa 3a 3aap)kaBah-€ HaHoca -
MOZEN uaearnHe TanoXxHuue:

- KPUTUYHa B6p3nHa UcTanoxaBaha YecTtmua:

V.=HIT, =0/Q

H - cpeowa nybuHa 6aseHa

() - noBpLUMHA BOAHOr ornegana
T, - Bpeme 3ajpxaBaka

Q - HajBehu NPOTOK Ha NPenuBy

- Op3uHa ucTanoxaBaha YecTuue npeyHnKa d, ryCTuHe P
Y MUPHOj BOAWN HeorpaHunyeHe 3anpemnHe (CTOKCOB 3aKOH):

. 2
w = 8Ws —p)d
18u
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OpbpaHa og nonnaBa

[pojekTOoBabe AeTeH3UOHUX U peTeH3UOHUX b6aseHa (11)
3agpxaBake HaHoca

[ paHynnoMeTpujCKn cactaB HaHOCca ce AedMHULLE Ca HEKOMNKO dopakLuuia.
“EdbmkacHocT 3apgpxaBaHsa’” cBake dpakumje je ogHoc bpsuHa:|TE; =W/,

roe je:i=12,..,N 6Gpoj dpakuuje.

P 4 TE > 1 —npoueHat ncranoxasara 100%
: // TE < 1 — npoueHat uctanoxasawa W;/V,
/ [poueHaT yKyrnHo NcTanoxXeHnx
/ (y baseHy 3agpaHux) yecTtuua:

R e Ee-Frmn

1 V i=l1

—>|
h

> PVV _7rr  ( Ap; - 3acTynreeHocT dpakuyje )

12/7/2011 "paheBunHCcKkn dpakynTteT - beorpag 34



OpbpaHa og nonnaBa

[pojekToBabe AeTeH3UOHUX U peTeH3UOHUX ba3seHa (12)
3agpxaBale HaHOCa

FpaHynomeTpunjCKn cactaB uctanoxeHor/nponywreHor HaHoca:

M - maca npouereHe npodyKyuje HaHoca y criugy

m, ; =Ap;, M -TE; - Maca ucTaroxXeHor (3agpxaHor) HaHoca

my ; =Ap;-Mg-(1-TE;) - maca HaHoca Koju je npoLuao kpo3 6aseH

YKynHo, 3a cBe dpakuuje: Ydyewhe nojeanHnx dopakumja:
iiv ii\f 1 My i Ap; - TE,
M,=)> m ;=M ) Ap;-TE, - 3agpxaHo: Jt,i — T =N
i=1 i=1 M, Z i1 OpiTE;
5 S Ma,i  Ap;(1-TE;)

My=Y my;=M; > Ap;(1-TE;), -npowmno: f, .= =— ,
=1 i=1 M, Z; Ap; (1-TE;)
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OpbpaHa og nonnaBa

[NpojekToBambe AeTeH3UOHUX U peTeH3UOHUX b6aseHa (13)
3appXaBate HaHOCca

Capgpxaj rmmHoBuTux yectmua (< 0,062 mm)

.. BUTHO 3a nNpoueHy 3adpxasara 3azaljusadya U HympujeHama, Yvja ce maca
copOuparem Be3yje 3a akmusHy ariuHyY.

AKo je: Pc,i - yaeo rmnHOBUTUX YecTula y CBakoj YCBOjeHO] hpakunju:

M, .=M; ) Ap;-p.; TE, - Maca 3agpXXaHux rMMHOBUTUX YecTuLa

My .=M; ) Ap;-p.;(1-TE;). -maca nponyLITEHNX IMNUHOBUTUX YeCTuLA
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OpbpaHa og nonnaBa

[pojekToBaw€ AEeTEeH3NOHUX U peTeH3NOHNX 6a3seHa (14)
3aapxaBal€e HaHoca
AuHamMmunyka eqpukacHOCT 3aapKaBara

Y ngeanHum ycnosuma, bp3nHa ucrtanoxasawa jegHe dopakumje:

Qi =W;-£  [m/dan]

9

(), - noBpLUMHa BOAHOT orfieaana peteHsnoHor 6aseHa [m?]

dakTop 3agpkaBara HaHoca y 6aseHny:

T:vt’Qr,i
r; = -
\v4

r

V., - npoce4Ha 3anpemMuHa nonnasHor Tanaca

T, - npoce4Ho Bpeme uamehy nonnasa
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OpbpaHa og nonnaBa

lNMpojekToBakbe AETEH3NOHUX N PETEeH3NOHUX ba3seHa (15)

3appxaBale HaHOCa
OvnHamunyka ecpuKacHOCT 3aapKaBarba

Y ONHAMUYKMM yCnoBuma — npu pasnnymtum Hajsehmum nportoumma

N 3anpemMunHama nonsiaBHMX Tanaca, e(pukacHoOCT 3agpaBata HaHOca
Yy peTeH3noHOM baseHy ce oapehyje Ha OCHOBY cmamucmu4yke aHaruse
rornsasHUX marsiaca, a Kao MepodaBHa, yCcBaja ce BpeaHOCT ocpeaHeHa
3a cBe nonnaese!
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OpbpaHa og nonnaBa

lNpojekToBake AETEH3NOHUX N PETEeH3NOHUX ba3eHa (16)
3agpxaBake HaHoca
OnHamunuyka edpukacHOCT 3agpKaBara

Mopgen EPA (Environmental Protection Agency, USA) 3acHoBaH Ha rama pacnogenmu
NpoTOoKa, ca 3agaTvMm BpeaHOCTUMa cpearer NpoToKa 1 KoeduumjeHTa Bapujauvje CVQ

) 1/CV,+1
1/CV, - AMHaMMN4YKa eqPUKaCHOCT 3apKaBaHta
0

DTE; = VCVE —In(TE,) oapeheHe dpakumje

TE.— edbUKaCHOCT 3apxaBara i-Te ppaKkLumje 3a rnpoceyHy nonrnasy

YKynHa gyropoyHa edumkacHocT beseHa y norneny 3agpXasaka HaHoca:

TTE; =1-(1- DTE;)(1-TE,)

TE, — edpmkacHOCT 3afpxaBarba y MUPHO] BoAM, Y nepoanma nsmehy nonnasa
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OpbpaHa og nonnaBa

[pojekTOoBakbe AeTEeH3UOHUX U peTeH3UOHUX baseHa (17)
3agpxaBame HaHoca

AOuHamMuyka e(puKacHOCT 3aapxKaBata

Mopen EPA - nomohHu gujarpamu
3a ogpehmBare BpegHOCTU NapamMeTpa Moaena TEQ

10.0
5 : 1.0 =T
/ 5.0 ffffi/’
L~
4 V// 20 08 // )
// 1.0 //AC _
gd pd /’@0 0
3 %/ // r 0.6 P /’/% 125
l ‘/ / ‘
¥, /¥ / gy 1.50
' Y
) A~ //é v 1.75
1 225 0 0 4 2.00
///// 7
0 / 0.1 0.0
50 100

o
f—
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N
~
\:ﬁ: )
N
W
o
[E—
©
)
G

12/7/2011 "paheBunHCcKkn dpakynTteT - beorpag 40



OpbpaHa og nonnaBa

lNMpojekToBake AETEH3NOHUX N PEeTEeH3NOHUX ba3seHa (18)

3aapxaBal€e HaHoca

3aapxaBawe XeMUjCcKux 3arahjyusayva

Xemujcka 3arafhewa gocrneBajy y peTeH3noHe 6aseHe NOBPLUNHCKUM CrpatemM
ca cnuBa. Kako cy pacTBOpeHe XeMujcke MaTepuje yrriiaBHOM KOH3epeamugHe
(Hepasrpaasromee), 3agpXxaBare HacTaje Kao pesynTtaTt ucrasnoxxaBama

OHUX XeMUjCKUX KOMITOHEeHMU Koje cy copbupaH-em 8e3aHe 3a aKmuegHy aJ1UuHy.

[TpoueHaT rMUHOBUTUX YecTuua Koje Cy MepoaaBHe ca CTaHOBULUTA UCTaroXaBaha
XeMunjcKknx 3arahmsaya ogpehyje ce Ha OCHOBY KOHUeHmMpauuje 3azaher-a rpu
npoceY4yHoj rrinasHoj ernuzodu. Maca copbupaHor 3arafhusada ogpehyje ce npeko
KOHUEeHTpaumje 4BpcTte dase.
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OpbpaHa og nonnaBa

lNpojekToBake AETEH3NOHUX N PeTeH3NOHUX ba3seHa (19)

3. Noborbwakwe KBanuteTa Boae

[Mopen 3aapxaBakba CycrneHaoBaHUX MaTepuja, peTeH3noHu baseHun
nMajy BaXkHy ynory y yknakaky HyTpujeHaTa — asorta n dpocdopa.

YKyIHO
Tun 6a3zeHa CYCIIeH/IOBAHUX Aot dochop Onoso | Huuk | BOD
MaTepuja
ITpuBpemeHnu 50-80 0 (pactBOpeHO) 0 (pactBOpeHO) 35-80 | 35-70 | 20-40
(netensuje) 10-30 (yxymHO) 10-50 (ykymHoO)
Tpajuu 70-85 50-70 (pactBopeno) | 50-70 (pactBopeHo) o585 | 25.85 | 20-40
(peTeH3Hje) 30-40 (yxymHo) 50-65 (ykymHo)

edomkacHuju, anu 3axrteBajy 2-7 nyta Behe 3anpemuHe!
12/7/2011 "paheBunHCcKkn dpakynTteT - beorpag 42



OpbpaHa og nonnaBa

[pojekToBabe AETEH3NOHUX N PeTeH3NOHUX ba3seHa (20)
4. BpaHe 1 00jeKTH 3a KOHTPOJy NPOTOKA

HacyTtn objekaT — bpaHa unun Hacun, nomohy kora ce popmumpa 6aseH,
OVMEH3MOHULLE Ce Ha NPOJEKTHY BENUKY BOAY, Ca CUTYPHOCHUM NPESIMBOM.
360p noBpaTHOr nepuoaa rnpojekTHeE BENUKE BOAE 3aBUCU NPUXBATILUBOT
puanka. AHanusa noTeHUujanHMxX xmapaynmiknx nocneauua ycneg Harnor
pyliena 6bpaHe nnun Hacuna je obaBesHa 1 npeacTaBrba CaCTaBHU A0 NPOJEKTHE
OOKyMeHTauuje.

Harnbu kocnHa HacyTux objekata Mmopajy butun ogpeheHu Tako ga obesbene
ctabunHocT objekarta n y ycrioBuma notnyHor 3acnhewa tna. Tn Harmbum cy

no npasuny Bpno 6naru (Mmawn og 1:4) n 300r jaBHe CUTYPHOCTU N peKpeaTUBHe
HamMeHe npocTtopa.

[Mpenopydyje ce narpagra “npeabaseHa” sanpemuHe og oko 10 % 3anpemuHe
rnaBHor 6aseHa, ga 6m ce uctanoxaBawe HaHOCa KOHUEHTPUCANo Ha ynasy

N CMakwbUnNu TpoLwkosu Ynwhewa. MNoxersHo je ga gHo npeadaseHa 6yne
006noXXeHo Kako 6u ce ynwhere Mormno YecTo u nako obasrbaTu.
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OpbpaHa og nonnaBa

[pojekTOoBakb€ AeTEeH3UOHUX U peTeH3UOHUX baseHa (21)

5. YTuuaju 6aseHa Ha HU3BOAHO nNpoApy4je

PeTeH3noHn 6aszeHn gajy MOryhHOCT CMakena naBibewa N epo3uje KopuTta
BOLOTOKA HA HU3BOLAHOM MOApPYYjy.

Bpx mepogasHor nonsiaBHor Tanaca Tpeba ga 6yae cHmxXeH 0o kanauyumema
Kosiekmopa riocmojehee KaHanu3sayuoHoe cucmema. AKO NoCTOju HEKOSTMKO Da3eHa
Yy HU3Y, Xnagpaynndkum rnpopavyyHmuma ce mopa nposepuTtn ga He gohe o
cyrnepnosununje nsnasHux tTanaca u nosehama nnaBrbeHa HU3BOAHOr NoApYyYja.

OBo nogpasymeBa He camMO NPOBEPY HajBULIKX KOTa HMBOA, BENh N Hajeehux 6p3uHa

moka, 360or onacHoCTN o epo3uje Kopuma. oA 0
[MpopayyH — MIMHM|CKO HEYCTarbeHo TeYeHe: ot Ox
2
6_Q+£ Q_ + Aa—Z-I-Ie :O
ot ox\ A ox
L1010
CTRAB 2

12/7/2011 "paheBunHCcKkn dpakynTteT - beorpag 44



OpbpaHa og nonnaBa

[NpojekToBaw€ AEeTEeH3NOHUX U peTeH3UOHNX ba3eHa (22)

6. Beretaumnja n nejsaxHo ypehemwe

... CnpeYvaBa epo3unjy 1 rnocneLuyje sagpxasaHe HaHoca.
Takolhe BaxkHa 3a oncraHak BOAeHUX opraHn3ama.

N36op Beretauuje 3aBucu of riokanHux ycrosa. KocnHe 6aseHa (1:4)

ce 3aTpaBrbyjy, O0K je AHO 6a3zeHa 06u4YHO oBpacno MmopyBapHUM DUIBLEM,
HMUCKOM TPCKOM, Unu je obnoxeHo wibyHKoM. [1pn n3bopy BogeHe Beretauuje
Tpeba KOHcynToBaTM cneuujanucTe.

[MpnobanHn 3eneHn nojac:
" lumMpuHa: > 3 m, ca ayonHom soge 0,2-0,5 m;
= noBpwmnHa: 20-50 % nospLunHe BOAHOr ornegana y 6eseny.

PeTeH3noHn BaseHun, Kao 0e0 XMBOTHE cpeauHe, Mopajy butn 4obpo YKIonbeHu

y fiokasriHn ambujeHT. U3rpagHa oBux 6aseHa je ngearnHa npunvka 3sa npoMmouunjy
pekpeaTuBHMX aKTUBHOCTU N YHanpehere KBanuteTa X1uBoTa CTaHOBHULLTBA
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OpbpaHa og nonnaBa

lNMpojekToBake AETEH3NOHUX N PETEH3NOHUX ba3eHa (23)

7. Ekcnnoartauunja n oapxaBake

Mepe oapxaBatsa:

» [IlpeBeHTUBHO ofgpkaBawe 06e36ehyje nyHy PyHKUMOHANHOCT cUcTemMa
N norogHe ycnose kopuwhewa; obyxsaTa: ymwhewe baszeHa, nonpasky
MeXaHnyKe ornpeme, Wnlake TpaBe U cevy pacTukba, UCTpebrbere
KomMapaua uta.

» KopekTUBHO ofpaBaH-e ce rnpeaysvma rnospemMeHo u ro nompebu,
aa 6u ce nospaTuna PyHKUMOHANMHOCT U CUTYPHOCT cuctemMa; obyxearTa:
yKakah-€ Hacrara HaHoca, rnonpasKy KocuHa bpaHe/Hacuna, yknawamwe
BereTaumje Ynju KoOpeHn CUCTeM yrpoxasa dbpaHy/Hacun, nonpasky
eBaKyauunoHux objekaTta, caHMparwe epo3njomMm owTeheHnx mecra,
yKInawah.€ Hacnara cHera v nega uta.
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OpbpaHa og nonnaBa

[MpojekTOoBaw€ AEeTEeH3NOHUX U peTeH3UOHNX 6a3seHa (24)

8. 3aKOHCKe U couujanHe UMNuKauuje

NMoBorbHe nocrnieguue nsrpagwe 6aseHa:

» yHanpeherwe KkBanuteTa Xnsorta (CNopTCKE U pekpeaTUBHE NOBPLUNHE)
= yHanpehewe ecteTcke ambujeHTanHe BpeaHOCTH

Npob6nemu npojekToBarwa U nsrpagwe baseHa:

* cripeYyaBaHe Unu orpaHnyYeHe rpagHe Ha NorogHuM nokauujama;

* HeocTaTak noasora;

= 3aXTEBU 3a JONYHCKUM rapaHLujama unm JonyHCKOM NPOjeKTHOM AOKYMEHTaLNjoM;
= CyKOOM MHTEepeca 3anHTepPecoBaHUX y4ecHUKa

(nokanHa ynpasa, nnaHepu, rpaheBuHCKe n3sonadke doupmMme, ApyLuTBa 3a 3alTUTY
XUBOTHE cpeauHe, HeBMagnHe opraHmnsaunje uta.)
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OpbpaHa og nonnaBa

NMpumep n3 Hawe npakce
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OpbpaHa og nonnaBa
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OpbpaHa og nonnaBa

ka reci Savi

Ukupna retenziona zapremina: 180 000 m3

>preliv kombinovanog sistema

urbanizovani deo sliva

zapadni <€ > 1sto¢ni kolektor
kolektor - > glavni kolektor
neurbanizovani
deo sliva
ulazna
ret. bazen br. 1 € gradevina

Kumodraski €
potok

ret. bazen br. 2€

ret. bazen br. 3<€

N
? naselje

Kumodraz
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OpbpaHa og nonnaBa

nepropusni ekran

1 25.0m i} . .
125 ! 125 Sahtni preliv
[ 19590 1 196.10 8.5 m
AV ! Vi
I
i 75V y194.70
, ot e 193.00 =
gradskaisaobracajnica L
| | [ 1spusna cev ¥1200 mm
: i 2. ﬂ~\ v 187.80
e m— N ————— 185,56 — B | = i
:' ' - |
propust 2.25x2.25 m 1spusna cev ¥1200 mm retenzioni

bazen
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OpbpaHa og nonnaBa

NMpeanoxeHa cTpaTeruja ynpasrbakba BeNMKUM Bogama:

oTuuaj ca ropwer gena cnuea ( 60 % nosplunHe cnmea, unm oko 400 ha),
KOMOMHOBaAHUM yTuLajeM cBa Tpu 6baseHa, Mopa ce Y NOTNYHOCTU NPUXBATUTU
N 3a4pXxaTtu npu CBMM BENUKUM Bogama nospaTHux nepuoaa oo 10 rogmHa,

a y 3Ha4yajHoj Mepu, Npu BENMMKUM Bogama nospaTHux nepuoga oo 100 roanHa.

EBakyauuja Benuknx sopaa:

EBakyaunoHu 06jekTn cy AMMeH3noHncanu Ha 10-roguiuy BENUKY BoAy,
LUTO oMmoryhaBa HecMeTaHO PyHKLMOHNCaH-e NocTojeher raBHOr KONeKTopa
kanaumuTeTa 4o 3 md/s.
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OpbpaHa og nonnaBa

TpaHcdopmauumja 10-roa. nonnaBHOr Tanaca

Podsliv br. 1
Retenzioni bazen br. 1
30 S1
25 -
= 20 [lulaz 1 =izlaz 2 + S1
E 15-
2 4 ) 02 04 06 08 1
5 izlaz 1 t (sati)
0 : .
0 " 5 10 15 20 i Podsliv br. 2
u: t (sati) 25
) 20
\ Retenzioni bazen br. 2 e S2
35 g
30 ) 5
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OpbpaHa og nonnaBa

AHanusa ytuuaja Ha KBanuTeT BoAe:
» Bpeme 3agpxaBana 10-rognwisse Benuke soge: 1,2 — 19 catn.

= Y 6aseHumMa ce 3agpxaBa 92 % KpynHor HaHoca (ocpeaHeHO 3a cBe Mnonsase).

» EcbukacHoCT 3agpkaBara rmmHOBUTUX dopakumja: 56 %.
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