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AHP Perucrap npuspennux cy6jexara 5000020235562

Bpoj BIT 98745/2009

Hatym 14.07.2009 ropuue
beorpan

AreHuyja 3a npuBpesHe peructpe, Peructparop koju Bopu Perncrap npuBpenHux cyGjexara,
Ha OCHOBY WiI. 4. 3aKoHa 0 areHiuju 3a npuspeane perucrpe ( Ciyxbenu rnmacuuk PC 6p. 55/04), u.
23. craB 2. ¥ ui. 25. 3akoHa O peructpauuju npuBpenHux cybjekara ( Cmyx6enu riacauk PC Op.

55/04 u 61/05), pemaBajyhiu 1o noJHeTOj jeJIMHCTBEHO] PErUCTPALMOHOj TPHjaBU 3a PETUCTPALM]Y
Ipey3eTHUKA, [10JIHETO] OJ CTPaHe:

Wme u npe3ume: bubana Kuexesuh
JMBT: 2108969715158
JIOHOCH:

PEIMEDE

YcBaja ce 3aXTeB NOJHOCHOLA jeAMHCTBEHE PerucTpaluode npujase. Y Perucrap npuBpegHux
cy0jekara perucTpyje ce npeay3eTHUK:

OcHuBay-Mpe1y3eTHUK:

Wwme u npe3ume: bussana Kaexxesuh

JMBI™: 2108969715158

Anpeca: IIperpesuna 18, Beorpan-3emyn, Cpbuja

H}'HO IOCJIOBHO UM€ NPEAY3CTHHUKA:

BILJANA KNEZEVIC PR, AGENCIJA ZA PROJEKTOVANJE I INZENJERING
EKO PLAN, ZEMUN, PREGREVICA 18

Hazus: EKO PLAN

ITocnosno ceauuure: Iperpesuna 18, beorpan-3emyn, Cpbuja
bpoj u Hasus nomTe: 11080

Perucrapcku 6poj/Matuunu 6poj: 61532609
[Mb nonemsen ox Ilopecke Yrpase PC: 106205064
ITouerak o6aB/bama aeaatnoct: 14.07.2009 rogune

IIpetexxna nenataoct: 74203 - UHxemepuHr
O6auk obaBsbarba AENaTHOCTH: CaMOCTaIaH

Crpana 1 og 2



Ipeny3eTHHUK ce perucTpyje Ha: HeojipeheHo Bpeme

Konrakr r@ﬂ@{ﬁd’/\

Tenedon 1: +38% (0)64 2307407
daxc: +3@*p%(\o )1 ;1“(26 1049

E- Hgi 2 Hk’@r\;{ u.com
OV TRE
" TN
A RS O6pa3uoxemne

PemaBajyhu no nojiHETOj jeIMHCTBEHOj PErMCTPAIMOHOj NPHMjaBU 3a PETHCTPallijy OCHUBAMba U
yIOUC y jeJUHCTBEHH pEeructTap mopeckux ob6Be3Huka, npemysernuka BILJANA KNEZEVIC PR,
AGENCIJA ZA PROJEKTOVANIJE I INZENJERING EKO PLAN, ZEMUN, PREGREVICA 18 ,
BIT 98745/2009 ox 10.07.2009 -rogm., ¢ 063upoM Ja Cy HCIYHE€HM YCIOBU U3 wiaHa 22. 3akoHa O
perucTpaluju NpUBpelHUX cyOjekata W wiaHa 26. 3akOHA O MOPECKOM MOCTYNKY M IOPECKO)
aqvunuctpaiyju (Ci. rmacauk PC 6p. 80/02..20/09), Peructpatop je ofay4uo Kao y JUCIO3UTHUBY.

Bucuna HakHaze 3a peructpauujy y uzHocy ox 540,00 nunapa osipehena je y ckiajy ca 4yiaHoM
7. Ypenbe o BUCMHM HaKHAJE 3a PErHCTpalyjy U Apyre yciyre Koje mpy)ka AreHluja 3a [pUBpeJiHe
peructpe PC (Cinyx6enu rnacauk PC 6p. 109/05).

[Toyka 0 MpaBHOM JIEKY:

[TpoTuB OBOT pelIeHa MOXKE CE U3jaBUTH XKayiba

MuHHCTPY Ha[IEXKHOM 32 nocyioBe Tpuspeje PC, PE éd?ﬁf(él’(OP
Y pPOKy oA 8 JaHa oJ1 laHa NpHjeMa pelieHha, /T

a peKo ATeHI|je 3a MPUBPEIHE PErucTpe.

OBABEHITEILE:

4 A7 N

\ o
E \' O/ ‘Q
Y obaBesu cTe 1a ce y poKy o 8 AaHa 01 JaHA perucTpainuje npujaBure (Din@p/ Il;;yip\
Y oGaBe3n cTe 1a ce y poKy oj 8 ana o gana perucrpanuje npujapure P330~"
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ArcHIA 30 APHIDLGILEE DOrEeTC

Perucrap npuspennux cy6jekara 5000020766196

Bpoj BIT 106432/2009

Hatym 23.07.2009
beorpay

Areniyja 3a npuBpeiHe peructpe, PerucTpaTop Koju BOAM perucrap NpuBpeaHux cybjexara, Ha
ocHoBY 4. 4. 3aKoHa 0 areHLWju 3a npuBpeaHe peructpe (Cnyxbenu raacuuk PC 6p.55/04), un. 23.

craB 2. W 4. 25. 3aKoHa 0 perucTpauuju npuspeanux cybjexata (Ciyxbenu rimacuuk PC 6p.55/04 u
61/05), pemarajyhu ro 3axTeBy 3a perucrpalyjy IpoOMEHe MojiaTaka Koju je OAHET O CTpaHe:

Hme u npesume: Cuexana [letporuh

JAOHOCH:

PEIIEKBE

YcBaja ce 3axTeB MOJHOCHOLA perucTpaloHe npujase. Y Perucrap npuspemnux cybjexata
pErucTpyjy ce npoMeHe NOAATAKA O MPeLY3eTHUKY:

BILJANA KNEZEVIC PR, AGENCIJA ZA PROJEKTOVANIJE I INZENJERING EKO PLAN,
ZEMUN, PREGREVICA 18

Matununu 6poj: 61532609
1 To cnejeha npoMeHa:
o IIpomMeHa IOCIOBHOI CEIUIUTA:
bpue ce:
Cemure: Iperpesuna 18, beorpan-3emyn, Cpbuja
bpoj 1 Ha3uB nomure: 11080
Yuucyje ce:
Cenumre: Cepreja Jecewuna 16, beorpan-3emyn, Cp6uja
bpoj u Ha3uB nowTe: 11185
o IIpomena myHOr mocJI0BHOr HMeHA:
bpue ce: 5 )
BILJANA KNEZEVIC PR, AGENCIJA ZA PROJEKTOVANIJE I INZENJERING EKO PLAN,
ZEMUN, PREGREVICA 18
Ynucyje ce:

BILJANA KNEZEVIC PR, AGENCIJA ZA PROJEKTOVANJE I INZENJERING
EKO PLAN, ZEMUN, SERGEJA JESENJINA 16
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Ob0pa3znoxeme

IMTopHocunan peructpanrone npujase noaneo je gana 22.07.2009 perucrpaiuoHy npujaBy 3a
perucTpalujy NpoMeHe IofaTaka O IPUBPEIHOM CYGjeKTy ynucaHom y Perucrap NpuBpemHUX
cybjekara Kao:

BILJANA KNEZEVIC PR, AGENCIJA ZA PROJEKTOVANJE I INZENJERING EKO PLAN,
' ZEMUN, PREGREVICA 18

Pemagajyhu mo 3axteBy mopHOCHOLA PErdMCTpaliUOHE MpHUjaBe, ¢ OO3MPOM A Cy HCIYH-EHMU
3aKOHOM IIPOITUCaHK yCIIoBH, Perucrpatop je omyuno kao y AUCTIO3UTHBY.

Bucnna HakHajie 3a perucrtpanujy y usHocy on 300,00 guHapa ojpeljena je y ckiafy ca ulaHoM
7., 8.,9., 1 10. Ypenbe o BucuHM HaKHaJE 3a PETUCTpAljy U [Apyre yciyre Koje npysxka AreHuuja 3a
npuspenHe perucrpe PC (Ciryx6enu rnacuux PC 6poj 109/05).

[Toyka o nmpaBHOM JIeKY:

[TpoTuB OBOT pelIema MOXKE Ce M3jaBUTH Kaiba /
MunucTpy HaUIeXHOM 3a rocose npuspene PC,  PELCMCTPATOP
Y POKy 01 8 naHa oJ] JaHa NpHjemMa pelierha, £ 5

a IpeKo ATEHLM]j€ 3a ITPUBPEIHE PETUCTPE.

‘Munajiun Marnos
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PETHCTPAIIAJA
8000050605554 IPUBPEIHOT CYBJEKTA .

Poryiimn Cphnia
ArcHUM]n 00 DPUBDLAKE POIrECTRe

i

OCHOBHH UJIEHTHUO®UKAINIMOHHU INOJJATAK

Matuuanu / Peructapeku 6poj 06204201

CTATYC

Craryc npuspejHor cy0jexkra | AKTHBHO NPHBPEIHO APYLITBO

[r[PABHA ®OPMA

ITpaBua dopma JlpyluTBO ca orpaHu4eHoM OAroBopHouhy

TMOCJIOBHO UME
TIOCORED e NETINVEST PREDUZECE ZA PROIZVODNIJU, PROMET I USLUGE
DOO, BEOGRAD (STARI GRAD)

Ckpaheno nocnosno ume  |NETINVEST DOO BEOGRAD

MNOJALIA O AIPECAMA

Afpeca ceHINTA

Onutuna Eeorpan—CTapm L - ]
Mecto TS;OFpa)J-CTﬂpH I'pan __ ___ __.|
Vimua Tpr HpiKom_ﬂaLuuha :_ ___ :_

bpoj u cnoBo 1 ; __ _: _:_
Cnpar, 6poj craHa # cloBO T o M/ T 51/ ol
IMOCJIOBHU ITOJAITH

TMoganyn ocHUBALA

JlaTym OoCHHBamba 20. oxtobap 1992

Bpeme Tpajama

Bpeme Tpajatrba IPUBPEIHOT cyOjeKTa HeorpanuueHo

TIpereskna AeJaTHOCT

Iludpa nenarHocTd 7112
Hasue nenaTHOCTH |HH}KGHJGPCI{6 NENAaTHOCTH ¥ TEXHMUKO CaBETOBALE

Ocra/ji HAeHTHPUKALHOHH NOJAIH
[opeckyn Wuentudukarmonu bpoj (TTMB) 100053452

Iogauu o 3Ha4Aja 32 NPABHH NPOMET

Jlana 16.01.2018. rogune y 13:15:58 uacosa Crtpana 1 on 3




Texyhu pauynn

170-0039006024002-77 [
200-2707780101003-53 (= %%
200-2707780101033-60 S e
160-0000000366961-46 \& /e i
170-0000000001188-39 N34

190-0070100049919-84
190-0000000016760-50
170-0039006024017-32
170-0039006024009-56
250-1540000235770-77
170-0039006024006-65
250-1540000204070-20
170-0039006024004-71 |

Ilopanm o cTaTyTy / OCHHBAYKOM aKTy |

He nocroju obasesa oBepe u3mena ocHHBaUKOr
akra

Hatym Baxceher cratyra

Hatym Baxkeher ocHuBaukor akra

3aKoHcKH (CTATYTAPHH) 3aCTYNHAIN

@u3nuKa Juna

1. Uwme Bopan | Tpesume [Byrynuja
JMBI [1504963153955 |
@Oyukumja lgu pexTop |

Orpannueme

s o— [He mocToju orpanmuerse cynornucom

liﬂanmm / CyBaacHuUH
=<1

e
Hopanwu o wnany

Hme u npesume 3opan ByTynuja

JMBI" 1504963153955

ITopaun o kanurany
HoBuann

H3HOC aaTym
Vnoucan: 178.335,27 RSD

H3HOC JaTyM
Ynucaun: 300.000,00 RSD

H3HOC AaTyM

Hana 16.01.2018. rogune y 13:15:58 uacogra Ctpana 2 on 3



Ynnahen: 300.000,00 RSD

8. HoBemOap
2013

Vnﬂa@eH: 178.335,27 RSD 23. aBrycr
2001
JIATYM
8. HoeemBap
2013
Henoruaun
BPEIHOCT JaTyM onHc
Vmucan: 29.150,42 RSD y CTBApUMa
BPEIHOCT JaTYM OITHC
Vuer: 29.150,42 RSD 30. nosembap ||y ctBapuma
2004
usznoc(%)
CyB/IaCHHIITBO yJe/1a O[ 100,00000
e ———————— |
OCHOBHH KANUTAJ ApPymITBa
Hopuann
U3HOC IaTym
Viucan: 300.000,00 RSD : —
H3HOC JaTym
Vrmcan: 178.335,27 RSD :
H3HOC JaTym
Vmnahen: 178.335,27 RSD 23. aBrycr
2001
H3HOC naTtym

Iana 16.01.2018. rogune y 13:15:58 gacosa

AN

s,
A

HenoBuanu
BPEHOCT 1aTyM onuc
Viucan: 29.150,42 RSD = y CTBapHMa
BPEIHOCT naTyMm OIHC
VYuer: 29.150,42 RSD 30. nopemObap ||y cTBapumMa
2004
Pery p, Mynaaus Marsnos
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OATOBOPHOT TTAAHEPA

Ha ocnony 3akona o maaunpary u n3rpaiisn u
Craryra Mixemepcke komope Cpbuje

YTIPABHU OABOP MHAKEHEPCKE KOMOPE CPBUJE
yriphyje aa je

Bomiko /. Jocumosuh

AVIIAOMHPAHH HPOCTOPHM LIAQHED
IMB 1807974710026

OATOBOPHN HAQHED

Bpoj angenye
1000141 09

MPEACEAHUK KOMOPE

A)eueeies

[Tpod. ap Aparocaas LLlysapary

wiey. opaly. ek

Y beorpaay,
24. aeyembpa 2009, rome




OJIOBOPHOI' YPBAHVICTE

Ha ocHoBy 3akona o 1InaHupaby U U3rpagbu u
Craryra Umxemwepcke komope Cpbuje

YIIPABHU OZBOP NMHKEHEPCKE KOMOPE CPBUJE
yrBphyje 4a je

DOuann C. Kanauku

AUIIAOMUPAHK UHKEbEP apXUTEKTYpe
AIDB 07082079258
O4roBOpHM ypbaHucTa

32 pykoBoheme n3pajoM ypbaHHCTUYKIX IIAQHOBA U YPOAHUCTUYKUX TIPOjeKkaTa

Bbpoj Aurjenize
200 1514 15

IMMPEACE/ZIHMK KOMOPE

W—‘

[Ipod. ap Muancas Aammwanosuh
AWIA. HMHX. apx.

Y Beorpaay,
9. jyaa 2015. rogune
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OAI'OBOPHOI ITPOJEKTAHTA

Ha ocHoBy 3akoHa 0 nAaHuparby U U3rpajiby 1
Craryra Vnxemepcke komope Cpbuje

YIIPABHY OBOP MHXEHEPCKE KOMOPE CPBUJE
yTBphyje 4a je

Josan M. JoBanosuh

AUTIAOMUPAHN MAIIIMHCKN UHKEHEP

AVB 08081068312

OATOBOPHMU IIPOJEKTaHT

TEPMOTEXHUKE, TEPMOCHEPTETUKE, [IPOIJECHE U I'ACHE TEXHUKE

Bpoj Aurjenige
330 M272 13

INPEJCEZHNK KOMOPE

Ynalo
Muaosau ['AaBomsuh
JWIIA. UHXK. €A.

Y Beorpaay,
9. maja 2013. roaune







SABHO NMPERY3ERE ENEXTPONPUBPEDAC

NewmicsHO: 71 A
Oper imald F o '
| AT SESSSE . ) _/1:,
1 et W] BEH ) [62
[aoo] o) BIRI 3

Pemy6.mka Cpouja
MUHHUCTAPCTBO IMIOJbOITPUBPE/IE
H 3AIITUTE XUBOTHE CPEJIMHE
bpoj: 353-02-01621/2016-16

Hatym: 13.09.2016.

Ha ocrosy wi. 14. n 32. 3akona 0 npouenn yTumaja Ha KHBOTHY cpeauny («Cn. rmacuuk PCy,
135/04 w 36/09), un. 3. KouBenmuje o npoueHu YTHIA]a HA JKHBOTHY CPEIMHY Y
MPEKOrpaHUYHOM KOHTEKCTY (..Cn. rmacuuk PC* 102/07), un. 192. cras 1. 3akoHa o onnrrem
ynpasHoM noctynky (,,Co. aner CPJ¥, 33/97, 31/01 u .Ca. raacaux PC*, 30/10), ynana 5. u
unana 37. cras 5. 3akona o munncrapersuma  (,.Cir. rnacuuk P C¥, 44/2014), unana 23. cran
2.1 unaua 24. cras 2. 3akoHa o apxkasuoj ynpasu ("Cr. raacauk PC", 79/2005, 101/2007.
95/2010 n 99/2014), nocrynajyhu 1o 3axresy nocnona npojexra, JI1 EJIEKTPOITPUBPEJIA

CPBUIE, u3 beorpauma, llapune Mmumine 2, MHHHCTapCTBO HOJBOTIPUBPEE M 3aALITHTE
’KMBOTHE CPE/IUHE JIOHOCH

PEINEBE

1. OIPEBYIE ce ,o6um u caapkaj Cryamje o mpouenn yrtumaja Ha XKHBOTHY CPEIHHY
IIpojexTa m3rpanme napka BeTpoeneKkTpana Ha noxkamurety Kocronma na: KIT 429, 452/1,
468, 475. 522, 547 u 612 KO Bpanapar, KIT 2896, 2482/1, 1433 u 1417 KO KnenopHuk.
KII 1550 n 1551 KO hupukoan u KI1 2604 u 1640/1 KO Kocronau-ceno, TEPUTOpH]a
I'pana [oxapesua, on ykynxo 20 Betpoarperara cHare 3,3 MW u yKyIHe HHCTalHCaHe
caare 66 MW, npensuhen IIpoctoprum nianom noapyuyja nocebue namerne KocTtomaukor
yribeHor bacena (,,Ci. rmacauk PCY, 1/2013).

2. OGasesa Hocuola mpojexta je na CTyaujy u3paam y cBemy npema ui. 17. 3akona o
NMPOLEHH yTHUAja HA KUBOTHY cpeauny (,Ci. rmacauk PC*, 135/04 u 36/09) u w1, 1-10
[IpaBniiHuKa 0 caap)KHHHU CTy/HjE O MPOLEHHA YTHIA]A HA KHBOTHY CPEIHHY (
«Cu. rnacauk PCy» 69/05) u o6aBe3ama koje npouctrdy u3 KoHBeHIHMje 0 IIporieHn yTHHaja
Ha JKUBOTHY CPEIHHY y [IPEKOrpaHHYHOM KOHTEKCTY (,,Cit. rmacuauxk PC* 102/07).

3. Herexunuku xpahu mpHKa3s mojaraka HaBeNEHHX Y CTYIMjH H3DAIHTH Kao MOocebaH
cenapar CTy[Mje KOjH CalpXd KJbydHE H3BOJE M IIOJATKE W3 CBHX IOIJIABJba CTYIH]e,
HAIlMCAHE JeJIHOCTABHUM HETEXHHUKUM jE3MKOM, Ca MEpama 3alliTHTe KUBOTHE CPEIHHE U
nporpamom rnpaherba yTHlaja Ha JKHBOTHY CPEIHHY, KOjH C€ HABOJIE Y HHTETPATHOM TeKCTY
U3 CTynauje. _

4. V3 cTyamjy o NpOUEHM yTHI@ja NPUIOKHTH KOIHMje YCIOBa M CarjaCHOCTH JIPYrux
HaUICAKHHX OpraHa u OpraHusallija U3JaTHX y CKIaJly ca MoceOHUM 3aKOHOM.

5. Hocunan npojexTa mykaH je aa, y poKy OA FOAMHY JaHa O JaHa KOHAYHOCTH OBOT
pelIesa, MOHECe 3aXTeB 3a [aBarbe CarjiaCHOCTH Ha CTY/IH]Y O MPOLEHH yTHIIaja PojeKTa
Ha JXHBOTHY CPEIMHY H3 TayKe 1. OBOr pelersa.



Obpazanoxeme

Hocnnan npojexra JIT EJIEKTPOTIPUBPEJIA CPBMIE w3 Beorpana. llapuie
Munsmue 2, o6patio ce oBOM opraHy 3axrtesom Op. 353-02-01621/2016-16 ox 08.08.2016.
roauue, 3a oapehusame obima n caapikaja CTy/mje o NPOLCHH YTHIIAJA HA JKUBOTHY CPEAHHY
Ilpojexra marpanme napka BeTpoenexTpana Ha Jokanutery Kocronua na: KIT429, 452/1, 468,
475, 522, 547 u 612 KO Bpanapan, KII 2896, 2482/1, 1433 u 1417 KO Kienopuuk, KIT 1550
u 1551 KO hupuxosau u KIT 2604 u 1640/1 KO Kocronan-ceno, teputopuja I'pana
[Moxapesna, ox ykynuo 20 Berpoarperara chare 3,3 MW u ykynue mscranmcane cHare 66

MW, npesnsuben Ilpoctopunm mianoM mojpyuja noceGHe Hamerne KocTonauxor yribeHor
dacena (,,Cn. rmacuux PC*, 1/2013).

V3 3axTeB u YIHTHHKE JOCTABJbEHH CY:

. Mudopmaunja o nokauuju 6p. 350-01-04615/2016-14 ox 02.08.2016. xojy je uzmano
Munucraperso rpahesunapcTsa, caobpahaja u uHdpacTpyKType;

e  I'paduyxu npHIOr MaKpo ¥ MUKpOJIOKaIHje BeTpoenekTpadne Kocronai;

e  Pemweme 3aBoja 3a 3aurruty npupose Cpouje 6p. 03 020-2775/2 0129.12.2014.

® Pememe o ycioBuMa 3a M3paly MpojeKTHE NOKYMEHTALHM]E 3a H3rPajiby BETpONapKa
Koctomau 6p. 399/2 -2014 ox 16.12.2014. xoje je u3nao PernoHamHu 3aBoA 3a 3aIUTHTY
croMeHHKa KyiType n3 CMmenepesa;

e VcioBH 3a u3pajly TEXHHUKE foKymeHTauuje 6p 14207/1 ox 08.12.2014. koje je nano JI1
CPBUJALIYME;

o Yoy 3a u3pajy TeXHHUKe foKkyMeHTanuje 6p 06-03/22517 o1 22.01.2015. koje je maso
JIT CPBUJATAC;

o VYenosu TEJIEKOM CPBUJA AJ] Op. 382821/2-2014 ox 02.02.2014.;

e V3B0/ M3 MEJHOT NPOjeKTa H3rPalibe MapKa BeTpoesieKTpana Ha jokanurery Koctonma
Cca CHTYallHOHMM I[IJIaHOM ILIAaHHPAHMX 30HA H3rpajame, Koju je uspaguo HETHMHBECT
PR/EPS-VPK/16 u3 Beorpana, Tepasuje 12/V;

¢  MOHHTOPHHT NTHLA U CJIENUX MHUIIEBA 3a MOTpede NpojeKTa H3rpaaibe BETPOCICKTpaHe
Kocronar xoju je n3pagno FAUNA C&M u3 Hosux Banosana, 3emyHcka 19;

o Mudopmanuja o npeanoReHUM akTHBHOCTHMA H3rpaambe 20 BeTpoarperara ca npatehnm
CIIEMCHTUMA 3a €KCIUloaTalnMjy Ha jokanurery Kocronan, y ckiany ca wi. 32. 3akoHa o
IIPOIICHHU YTHLA]a Ha XHUBOTHY cpenuny («Ciyxbenu rnacuauk PCy, 6poj 135/04 u 36/09) u u.
3. Konpenmje o npoleHy yTHIaja Ha JKUBOTHY CPEAMHY Y IPEKOrpaHu4HOM KoHTeKeTY (,,CI1.
rnacHuk PC* 102/07) Ha cpIICKOM M HIIECKOM je3HKY;

[loctynajyhu no mpeameTHOM 3aXTeBy OBaj OpraH je, 00aBECTHO 3aHHTEPECOBAHE
oprase, OpraHu3aluje H jJaBHOCT, OPraHH30Ba0 jaBHH YBHI 1 00€36€IH0 JOCTYHOCT MOjIaTaka
M3 3aXTeBa U JIOKyMEHTallMje€ HOCHOLA MPOjeKTa, IyTeM IITaMIIaHUX Mejuja (orac y JINCTY
“anac” oa 15.08.2016.) 1 npeko cajra MunucTapeTsa, CX0HO oapeadama uinana 14., a y Be3u
ca uanoM 29. 3aKoHa O MPOLCHH YTHIA]a Ha )KUBOTHY CPEIUHY.

KomenTape cy y 3akoHckoM poky je noctasiia HBO Ilentap 3a eKOJIOTH]Y M OJIPKUBH
pa3Boj (IIEKOP) u3z Cy6otuue, Kopszo 15/13.



[Ipumenbe ce oamoce Ha: MoryhHocT KymymaTHBHOTI edekra ca eeKTHMa IPYrHX
mpojexata y Be3M ca M3BOpUMa OyKe, peKyJITHBALMjOM MOApPY4Yja 3axBaheHOr pyAapcTBOM H
ripatehnM HHYCTPHjCKMM aKTHBHOCTHMA, MUTpalHoHe pyTe ntuia (Mpexka HATYPA 2000),
Kao W yTHLaj caobpahajuua Koje noBe3yjy Hacesba y JIoKay.

[raHupanu mpojekar npexsubha u3rpaimy KomILiekca Betpoesiekrpane Kocronam na
POCTOpMMA CIOJPHHUX OTaranuiira u janopuimura y Kocroiiy, HacTana Kao mnocieauna
py/IapcKux akTuBHOCTH. KoMIuieke ce cacToju oi ciiefehnx GpyHKIHOHATHUX MONE/HHA:

e Berpoarperata KOjH NpeICTaBibajy T€HEPATOPCKE jeAHHHIE H cacToje ce ol
poTOpa, rOH/1071e, TOPH-a | TEMETba, HANIOHCKOT HUBOA 690 kV/35 kV;

e VayTpanime kKabioBcke Mpexe (1o13eMHH KabJIOBCKU BOJOBH HAIIOHCKOT HUBOA
35k V;

e Tpado cranune 35 kV/110 kV ca KoMaHZAHOM H YNPaBHOM 3rpajioM TIpeKo Koje
ce BeTpoelieKTpaHa MPUKJbYYyje Ha MPEHOCHW CHCTEM pajd [uiacMaHa
TIPOM3BEJIEHE eJICKTPUYHE EHEPTHj€ K 0/1aKIe Ce YIPaBJba PalioM eJIEKTpaHe;

e [IpucTymHMX myTeBa, KOjH Cc€ MOXe TOKJarmard ca ca TpacoM yHYTpallibe
KaOJIOBCKE MPEKE JCTUMUYHO, HITH Y TOTITYHOCTH;

Be'[poenelcrpaﬁa ce cactoju onx uHpacTpyKTypHHX ofjexara 3a MPOU3BOJILY
eJIeKTPUYHE eHepruje, 00jeKara 3a NPeHOC eHeprH)e, MPUCTYITHIX caobpahajHuia U MPOCTHPE
ce Ha 3axsary o1 60 km?, Tako z1a ce 3ay3uma nospuiuna o1 20 m? HCIOJI CBAKOT BETpoarperara
(TaukacTa NpUMEHa), IOK TeMe/bHa CTOIa Koja je yKoraHa uMma pazujyc 10 25 merapa.
IIpemsuheno je mosummonuparme 20 Berpoarperara nojeIuHayHe cHare 3.3 MW, rako na je
yKyIHa HHCTanucana cuara 66 MW.

CartacHo wi. 32. 3aKoHa 0 POLEHH yTHLaja Ha JKUBOTHY cpeauHy («Cil. rIacHUK PC»,
6poj 135/04 u 36/09) u wr 3. Komsenuuje 0 NpoLeHH yTUIAja Ha JKMBOTHY CPEIUHY Y
npeKkorpaHuyHoM Kontekery (,,Cia. raacuuk PC™ 102/07), nonymweHH 00paciy Ha CPIICKOM H
EHIJIECKOM je3MKy [OCTaBbeHHM Cy Ha cajT MumucrapcTsa u y €JIEKTPOHCKO] (OopMH
npociehenn PeryGmuum Pymynuju, 360r MOTEHIM]aTHOT IPEKOrPAHHYHOT YTHI]a IPOjeKTa
Ha KUBOTHY CPEIHHY.

Ypen6om Brane CpGuje yrsphena je Jlncra npojexara 3a Koje je obaBe3na rporena
yrunaja u JIucre mpojexata 3a Koje ce MOKe 3aXTeBaTH [pOLeHa yTHIaja Ha dKUBOTHY CPEAHHY
(.Cn. rnacuuk PC* 114/08), npu yeMy ce NpeaMeTHH npojexat —ypehaju 3a kopuutherme cHare
BETpa y IH/bY TIPOM3BOMILE eJeKTpHUHE eHepruje (papme BETPEhaya) MOJKE Ce CBPCTATH Y
Tauky 3. moxrauxa 3) — Ilpoussomma enepruje, Jlincre nmpojexara 3a Koje ce MOJKe 3aXTeBaTH
MpolleHa yTHllaja Ha JKUBOTHY CPEIMHY.

HermoBoJbHY YTHIIA]H BETPOEJIEKTPaHa Ha )KUBOTHO OKPYKCHHE Tpe/ICTaB/bajy PU3HIIKA Ha
yBeharbe MOpTanuTeTa NTHLA U CIENHX MHIICHY, nosehame Oyke TOKOM paja, Kao M Ha
JIOMHHAHTHH BU3yeJIHH acleKT noapyyja. Takole, eKCTpeMHH XaBapH]CKH aKIM/ICHTH MOT'y /1a
70Bedy 10 AeTHMHYHOT 3araherha 3eMIBHIITA.



Y cknany ca THM, a Ha OCHOBY unana 14. w wiana 17. 3akoHa o IPOLIEHH YTHIIaja Ha
KUBOTHY cpenny («CityxGenu rnacuuk PCy», 6poj 135/04 u 36/09), kao u Ha OCHOBY 4JIaHa
I. u unanosa 2. 1o 10. [TpaBuIHMKA O CalPKMHM CTY/Hje O NPOLEHH YTHIAja Ha JKHBOTHY
cpenuny («Cryxbenn raacuux PCy», 6poj 69/05), yrephen je obum u capkaj npeaMeTHe
cTyHje.

Y Besu ca u3sokeHuM, yTBpheHa je obaBe3a HOCHONA TPOjeKTa 1a, Y POKY Ol FOJIMHY
laHa oJ1 1aHa KOHAYHOCTH OBOT Pellierba, MOHECE 3aXTEB 3a JaBarbe CArjlaCHOCTH Ha CTY/U]y
0 NPOLEHH yTHIAja IPOjeKTa Ha JKHBOTHY CPEMHY M3 Tauke 1. OBOT pelieba.

[Tnahena je pemyGmuyka aIMHHUCTPaTHBHA Takca y usnocy ox 1 920,00,00 nunapa y

CKllajy ca 3aKOHOM O penyOIHYKHM afMHHUCTPATHBHEM Takcama (,,Cir. riacauk PC* 47/13 u
57/2014), tapuduu 6poj 186.

[IOYKA O TIPABHOM JIEKY: TIpoTHB OBOr pemiema MOXe Ce YIOXKHTH xanba Biaiu

Peny6muke Cpbuje mytem oBor oprana y poky ox 15 1asa ox1 gasa npHjeMa pelema, OHOCHO
0/l 1aHa 00aBeIITaBaba 3aMHTEPECOBAHE JABHOCTH O JOHETOM pellekbY.

ITomohuux MuHHCTpA
o pewesy o opnawhery
6p. 021-01-43/20 160 17,08.2016.

._ o //}//
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1. INTRODUCTION

Pursuant to the Law on Planning and Construction (Official Gazette of RS No. 72/2009,
81/2009, 24/2011 and 145/14), for the objects over 50 meters high, facilities for electricity
generation of 10 MW and more, electricity lines of transformer stations of voltage 110 kV and
more; facilities for the production of energy from renewable energy sources with a capacity of
10 MW or more, a construction permit is issued by the Ministry in charge of civil engineering
affairs (according to Article 133 of the Law), and based on the Project for Construction
Permit with accompanying documentation, which, among other things, contains
Environmental Impact Assessment Study.

A special document defines a list of projects/facilities for which environmental impact
assessment is mandatory (Regulation on the establishment of a list of projects for which an
environmental impact assessment is mandatory and projects for which an environmental
impact assessment can be required, Official Gazette of the Republic of Serbia, No. 114/2008).
According to this Regulation, facilities for the production of electricity in wind farms
exceeding 10 MW and 110 kV transmission lines are on List II, so they can be requested for
the development of a Study on Environmental Impact Assessment.

The Law on the Environmental Impact Assessment (Official Gazette of RS No. 135/04,
36/09) defines the procedure of impact assessment for projects that can have significant
impacts on the environment, which includes:

» defining the contents of the Environmental Impact Assessment Study by the
Competent Authority, abased on the Request submitted by the Investor,
implementation of the process of participation of interested bodies and organizations
and the public at all development phases of the Study,

cross-border notification by the Competent Authority for projects that may have
significant impacts on the environment of another state,

implementation of the process of drafting and approving the study, which results in the
approval of the study or the refusal of a study by the Competent Authority,

supervision and other issues of importance for environmental impact assessment.

Y VvV VYV V¥V

In accordance with the above, the Ministry of Agriculture and Environmental Protection of
the Republic of Serbia, within its competencies and in accordance with the provisions of the
Law on Environmental Impact Assessment (Official Gazette of RS, No. 135/04 and 36/09),
and upon the request of the project holder PE ,Elektroprivreda Srbije*, adopted a Decision
determining the need for development and determining the scope and content of the on the
Environmental Impact Assessment Study of the project for Construction of wind farm on the
locality of Kostolac (Decision No: 353-02-01621/2016 -16, dated September 13, 2016).

For the needs of the Study, the project holder PE "Elektroprivreda Srbije" conducted the
public procurement procedure - JN/1000/0162/2016, after which the work was awarded to the
company NETINVET d.o.o. from Belgrade (Service Provider) and company EKO PLAN
from Belgrade (a member of the group), who gathered a multidisciplinary team for the
development of the subject Study, which is usually a part of the documentation needed in the
process of obtaining approval for the construction and preparation of the remaining
documentation.
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In the preparation phase of the appropriate technical documentation necessary for the start of
the project implementation, the Project holder has conducted consultations with the relevant
institutions and provided the decisions, opinions, conditions and approvals of the relevant
institutions as guidelines for the implementation of the project.

The complex of the planned wind power plant involves the construction/installation of 20
wind turbines, an internal cable network (underground cable lines of 35kV voltage level), a
35/110kV substation with command and administrative building, access roads and a
temporary delivery point for the delivery of equipment. The realization of the project that is
the subject of the Study is fully in line with the national policy in the field of renewable
energy sources (RES) formulated in the Energy Development Strategy of the Republic of
Serbia until 2025 with projections until 2030 ("Official Gazette of RS" No. 101/2015) . Its
realization will have multiple significance both in terms of positive environmental impact and
in terms of increasing the share of RES in total electricity production.

When deciding on the location of the Kostolac wind farm and planning the spatial disposition
of individual wind turbines, the principle of preventive environment protection and its factors
was applied in order to prevent or minimize possible negative impacts. Regarding the
selection of the location of the wind farm, the starting point was innovative and it involved
the implementation of the project on devastated soil, which in this case in the previous period
was used for mining activities. In doing so, account was taken of the necessary distances from
the objects on which the realization and exploitation of the project could have an impact
(noise, shadowing, etc.) In the context of the preventive protection of the flying fauna, ie the
determination of the appropriate/optimal spatial disposition of the wind turbines, a one-year
monitoring of the impact of the subject project was carried out on ornithofauna and
hiropterofauna, which analyzed the potentially dominant effects of planned purposes on
environmental elements, and the results of monitoring were incorporated into this Study, as an
integral part of the text, and in Annex I of the Study. In addition, other observations (phoenix
and floristic-vegetation) have been carried out in order to fully understand the existing state of
the environment at the project location and identify the possible impacts of the project on the
environmental elements.

The task of this Study is to analyze in detail the possible positive and negative impacts of the
planned project of the Kostolac wind farm on the environment and on the basis of the
obtained results, anticipate the appropriate measures by which the positive impacts will be
maintained in the estimated frameworks and the negative impacts would be minimized or
completely eliminated.

Main information on project holder:

Name: Public Enterprise “Elektroprivreda Srbije*
Adress: Balkanska 13, 11000 Belgrade

e-mail: milka.domazet(@eps.rs

Contact person: dr Milka Domazet, phone: 064/8333-445

PE Elektroprivreda Srbije is a company with activities in the field of energy, which with this
and some other projects, emphasizes the production of electricity from renewable sources.
The plan of the company is realization of projects in the field of wind energy and other forms
of energy produced from renewable sources, raising collective awareness about the
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importance of applying renewable energy sources (RES) and improving the energy portfolio
of the Republic of Serbia in this area.

2. SITE DESCRIPTION

2.1. Physical-geographic characteristics of the site

The locations of the planned Kostolac wind farm are located in the territory of Pozarevac in the Branicevo
district, between the towns of Kostolac and Pozarevac and about 14km by the air line from the border with
Romania (Figure 2.1) east of them.

@ ' _ Cooale gath
Figure 2.1. Position of the planned Kostolac wind farm in relation to the wider environment

All four locations of the wind power plant are mostly recultivated landfills of the Kostolac
coal basin in the area of predominantly agricultural land and the zones of mining activities
and thermal power complexes and settlements.

Figure 2.2. View from the Sopotska greda at the location Kostolac on the staged anthropogenic relief
of the closed surface mine Klenovnik and the lower plain region of Pomoravije

Locations of the planned wind farm, with an altitude range of approximately 100 to 135 m
above sea level (in some places even more, with a maximum altitude of 174 m), dominate the
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surrounding lowland peripanonian area of Pomoravlje and Stig (Figure 2.2) - alluvial plains of
Velika Morava and Mlava, whose altitude is mainly in the range of 75 to 80 m. The natural
border between these two plains, and drainage divide of their basins, is Sopotska
(Pozarevacka) greda, in which zone most of the locations of the wind farm are located -
Cirikovac and Klenovnik. Location Drmno is located in the east, in the Stiska plain, and the
location of Petka west, in Pomoravlje, but both in the immediate vicinity of Sopotska greda
(about 3 km, or about 1.5 km). In comparison with the surrounding plains, the location of the
wind farm, except for higher altitudes, is characterized by an extremely stratified relief,
mainly as a result of anthropogenic activities (digging of ore and deposition of tailings).

In biogeographical terms, the site is located in the mezian province, characterized by the
original forest vegetation and biomes of predominantly southern and submediterranean
deciduous forests, and due to the presence of numerous water courses and stagnant waters and
azonal vegetation of aquatic and humid habitats (Figure 2.3). However, in the greater part of
the mezian province, the original vegetation and autochthonous ecosystems are highly
reduced, fragmented and transformed by centuries of anthropogenic activities, mostly in
agrobiocenosis, and these processes continue. This typical situation with the dominance of
agrobiocenosis is characteristic for most of this area.

Figure 2.3. Elements of preserved autochthonous forest, humid and aquatic habitats in the vicinity of
the site are only present in the Mlava and Mogila rivers zone
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Figure 2.4. Anthropogenic forest plantations and agrocenosis at the location of Petka

Figure 2.5. Mining and thermoenergetic infrastructure dominates the landscape - Thermal power
plant Kostolac B and surface mine Drmno

Location Drmno is located south of the surface mine Drmno, and east of vilage Bradarac. It
covers an area of approximately 2.4 km? It is located on a tailings exteral landfill that is
formed in the form of stages, slopes and cupped piles, of different widths and heights. The
thickness of the fill layer is about 50 m, and the highest altitute of the terrain is about 141 m
above sea level. Upon completion of taililngs deposit, the site was recultivated. In the
immediate vicinity of the location there are no populated places.

The closest populated place is Bradarac, about 1.2 km from the border of the location, ie
about 1.4 km from the position of the nearest wind generators. The largest part is covered
with ruderal grassy vegetation, while the woody and shrubberous vegetation is present only in
the form of smaller forests and shrubs, as well as individual trees and small groups (Figure
2.6), with only one larger fragment in the central part. Wood-shrubby vegetation, dense
complex (mainly slugs and scrubs), is represented only on slopes and at the base.

9
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At the location and in the immediate vicinity, there are no aquatic and humid habitats or
agricultural land.

There are no buildings on the site, but there are several hunting feeders waiting in a rather
deserted state. North of the location, at a distance of 400-500 m from the border and about
700 m from the position of the nearest wind turbine, there is a complex of facilities of the
Administration of the Surface mine Drmno which have a certain, but not high, cryptic
potential for bats.

Of all locations, this is characterized by the smallest, low, trophic and cryptic potential for
both birds and bats.

Figure 2.6. The central plateau of the Drmno site

Location Cirikovac is located on the alluvial plain of the river Mogila and partly on the
Sopotska greda, west of the stream of the Mlava River, south of the surface mine Cirikovac,
southeast of the settlement of Klenovnik and northeast of the settlement Cirikovac. The
location represents the external and part of the internal landfill of the surface mine Cirikovac.
It covers an area of about 1.7 km?. The thickness of the deposited layer is 10-40 m, and the
altitude ranges 75-130 m above sea level.

Near the border of the location is Klenovnik settlement, but the positions of the nearest wind
generators are about 1.4 km away from it, so the positions of the wind generators are closer to
the Cirikovac settlement - the closest to only 800 m. Significant part of the site is covered
with low woody and shrubby vegetation, mostly shrike and forestry dominated by acacia and
poplar, which is why the terrain is relatively unpredictable and difficult to pass, and peripheral
are also agricultural areas and grassland vegetation.

A large part of the site occupies an ash landfill with a water surface whose marginal parts and
the surrounding area are swamped at its lowest positions (Figure 2.7) - there are several zones

10
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of flotant and swamp vegetation of the bulrush type, with thick bushy vegetation in the outer
zones, which provides an abundance of cryptic conditions for numerous types of birds and
other animals. On the southwestern border of the site, at a distance of 500-650 m from the
position of the nearest wind turbine, there is a complex of facilities of the Administration of
surface mine Cirikovac, which have a certain cryptic potential for bats and small songbirds, as
well as individual trees within this complex.

Overall, this site has a moderate cryptic and trophic potential for birds, while for bats it has
moderate trophic and low cryptic potential, but potential shelters are in close proximity.

Figure 2.7. Ash landfill in the central part of the site Cirikovac with swamped bordering and the
surrounding area

Location Petka (Figure 2.8) is located south-east of the settlement of the same name,
southwest of the settlement of Klenovnik and the surface mine Cirikovac and northwest of the
settlement Cirikovac. It covers an area of approximately 2.64 km?. The location is a tailings
landfill from surface mine Cirikovac. The thickness of the deposit layer is about 60 m, and the
highest altitude of the terrain is about 136 m above sea level.

The closest settlement is Klenovnik, which is located against the border of the location, but
the position of the nearest wind turbine is about 750 m. Cirikovac settlement is about 350 m
from the border, and about 1.2 km from the position of the nearest wind turbine, while the
Petka settlement is about 750 m away from the border of the location, and about 1 km from
the position of the nearest wind turbine.

The site represents a successful example of land recultivation and is characterized by
relatively developed forest vegetation, with agricultural areas - fields, meadows and lucerries.
At the foot of the location towards Cirikovac there are artificial stands of black pine, while the
greater part of the footh and slopes of the site is covered with dense forests of acacia and
poplar trees. Much of the site's plateau is covered with woody vegetation dominated by acacia
and poplar trees, but mostly shrubbery of very thick structure (Figure 2.8), or young
plantations.

11
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At the site and in the immediate vicinity there are no aquatic and humid habitats. In the
eastern part of the site there is a waste dumpsite. On the site there are no buildings, only a few
game feeders. In the immediate vicinity, there are few individual facilities (for example,
within the hothouse near the eastern border of the site), and at a distance of less than 500 m
are the closest facilities to the settlements of Klenovnik and Cirikovac, as well as the complex
of the facilities of the surface mine Cirikovac.

This location has relatively high cryptic and trophic potential for birds, while for bats it has
high trophic, but low cryptic potential.

Figure 2.8. The hard-to-pass shrubbery and scrub dominate the central plateau of the Petka site

Location Klenovnik (Figure 2.9) is the only part that represents the natural part of the terrain,
that is, the Sopotska greda, which on the western part borders with the closed Klenovnik
surface mine, and in the far south with the closed surface of Cirikovac. It covers an area of
approximately 3.3 km?. The terrain is extremely stratified with a highest altitute of about 174
m above sea level. At the very border of the location is the settlement of Stari Kostolac, from
which the positions of the nearest wind turbines are about 500 m away, as well as from the
settlement Kostolac, which is about 200 m away from the border. The settlement Klenovnik is
about 400 m away from the border of the location, but about 1,1 km from the position of the
nearest wind turbine. On the site there are grassy, bushy and woody vegetation, and in some
parts, especially in the west, in the pockets of deposited tailings, a system of a larger number
of smaller and several large stagnant waters with a whole complex of water, swamp and
wetlands has been formed on the surface of almost 1 km?. In the immediate vicinity of the
site, at a distance of 0.5 to 2 km, there are complexes of aquatic and humid habitats of the
Mlava, Dunavac and Danube rivers.

Although the area of the eastern slope of the Sopotska greda in this zone is categorized as a
forest in the Spatial Plan, here, except in the narrow zone along the Mlava River, there is no
forest, but fragments of shrubbery and scabs with very rare individual trees. There are also
several loess sections that have a cryptic potential for certain species of birds, mainly on the
edge of the mentioned depression with humid habitats (Figure 2.9), but also landslides that
prevent their nesting in these places in the south of the site. There are landfills of municipal

12



Environmental Impact Assessment Study of Project of Construction of Wind Farm on the Locality of Kostolac

waste along the northwestern and northeastern boundary of the site. and scabs with very rare
individual trees. There are also several wood sections that have a cryptic potential for certain
species of birds, mainly on the edge of the mentioned depression with wet habitats (Figure
2.9), but also landslides that prevent their nesting in these places in the south of the site. There
are landfills of municipal waste along the northwestern and northeastern boundary of the site.

On the site there are 3 buildings of grange type and one cottage with low cryptic potential for
bats. North of the site, the coal conveyor belt passes through with functional lighting. Some
parts of this site have very high cryptic and trophic potential for birds, while for bats they
have high trophic, but low cryptic potential.

Figure 2.9. At the site Klenovnik are represented aquatic and humid habitats and loess sections

In this area there are no protected natural areas or areas proposed for protection (Official
Gazette of RS, No. 88/2010a), as well as elements of the ecological network of Serbia
(Official Gazette of RS, No. 102/2010).

- W

Figure 2.10. View of Labudovo okno from the fortress Ramse

However, in the immediate vicinity of the site, just 1.5 km northeast of the location, there is
Labudovo okno (Figure 2.10) - a complex of river and aquatic habitats of the Danube in the
Deliblatska pescara area. The largest part of this complex, that is, the Banat bottomland and
the Danube River between Dubovac and Stara Palanka, Dubovacki rit, Zilovo island and
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Cibuklija and the confluence of the river Karas, is covered by the boundaries of the Special
Nature Reserve (SNR) Deliblatska pescara (Official Gazette RS, No. 3/02, 81/08).

A wider area that includes the entire Danube stream from the Nera river confluence and the
border with Romania to the confluence of Mlava river, including the area around the Nera
river confluence, Zavojska island as well as the narrow coastal belt on the right bank of the
Danube also has the status of a protected area protected by the Convention on Wetlands of
international significance, especially as a marsh birds habitat (Official Gazette of SFRY, No.
9/1977), so-called Ramsar area (national code 3RS005, number 1655). This area is the most
important breeding ground, wintering station and migratory station of birds of aquatic and
humid habitats in Serbia and as such has the status of an international and national significant
bird area (IBA - Important Bird Area) with the IBA code RSO16IBA and as such it also enters
the ecological network of Serbia (Official Gazette of the RS, No. 102/2010). With an even
longer part of the Danube and a wider coastal belt on both sides, this area, i.e. Donje
Podunavlje, is proposed for protection by the current Spatial Plan of the Republic of Serbia
until 2020 (Official Gazette of the RS, No. 88/2010). Also, in this area in neighboring
Romania, the Porcile de Fier National Park is connected. The south-western border of the
SNR Deliblatska pescara is about 4 km from the site, and Deliblatska peScara itself is about 7
km on the other side of the Danube. This space was placed "... under protection as the largest
European area built from the layers of Eolian sand with expressive forms of the dune relief
and characteristic sandstone, steppe and forest ecosystems, with a unique mosaic of life
communities and typical and specific representatives of flora and fauna. Many of them are
natural rarities ... (strictly protected and protected species) ... significant according to
international criteria ... "(Official Gazette of RS, No. 3/02, 81/08). Deliblatska pescara also
has the IBA status, with the code RSO15IBA, (Official Gazette RS, No. 102/2010). With 180
recorded bird species and 21 species of bats (data from the author of the Monitoring of the
flying fauna), is one of the most important centers of diversity of bird fauna and bat fauna in
Serbia. However, due to the separation from the location with the wide Danube valley zone
and intensive anthropogenic activities of highly altered habitats, the possible impact of
Deliblatska peScara proximity on the condition of the bat fauna on the site is negligible. Also,
in the immediate vicinity of the site, at a distance of about 1.5 km north of the location, there
is the Danube river, and about 7 km west is the Velika Morava River. The valleys of the
Velika Morava and, in particular, the Danube are very important European migration
corridors both of birds and bats during the spring and autumn period, due to which its streams
with coastal belts are protected by law as ecological corridors of international importance and
part of the ecological network of Serbia (Official Gazette RS, No. 102/2010). Directly along
the boundary of the site, and partly within the boundaries, the valleys of the Mlava and
Mogila rivers, which are characterized by relatively preserved aquatic, humid and indigenous
forest habitats (Figure 2.11), which is very little in the wider area of the site.
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Figure 2.11. River Mlava near the location of the planned Kostolac wind farm

2.2. Natural characteristics and conditions

2.2.1. Geomorphological characteristics of the terrain

The wider area of the Kostolac Mining and Energy Basin is plain, with a low level rugged
foothills of teracce character. The plains of Stig, Podunavlje and Donje Pomoravlje and two
ridges — Sopotska greda and Bozevacka kosa stand out. The ridges extend north-south, almost
parallel.

The western ridge (Sopotska greda) is lower and narrower, and it is located in the center of
the subject area. Within this ridge are the heights of LeStar east of Kostolac (175 m) and
Cacalica (200 m) on the eastern edge of the town of Pozarevac.

The eastern ridge (BozZevacka kosa) is located in the eastern part of the area and represents the
eastern border of the Kostolac coal basin. From the village of Kli¢evac and Recica it
gradually rises and extends southward towards the wider foothill. At the ridges erosion cut
(mainly in loess) more larger and smaller ravines ("prokop"), with subvertical sides of height
and up to 20 m.

Plain Stig extends between the BoZevacka kosa and Sopotska greda, which is around Mlava
and Mogila rivers, in a zone with a width of up to 10 km, with terrain altitute roughly under
100 m. Over Klepec ridge it crosses into the Dunavac and Danube aluvion. To the west of the
Sopotska greda is also a plain, with terrain altitutes below 100 m, which is known as
Podunavlje along the Danube, and to the south as Pomoravlje (Figure 2.12).
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Figure 2.12. Basic geomorphologicl elements in the exloration area
(based on Google Earth view)

The existing morphology of the terrain has been significantly changed due to the long-term
surface exploitation of coal on surface mines (SM) "Drmno", SM "Klenovnik" and SM
"Cirikovac" with accompanying tailings landfills and large deposits of slag and ash from TPP
Kostolac A and Kostolac B. The spatial position of the named, artificially formed,
morphological forms is shown in Figure 2.13.

g -

Fifgure 2.13. A schematic map of contemporary morphological shapes formed as a result of the
operation of mines and thermal power plants

16



Environmental Impact Assessment Study of Project of Construction of Wind Farm on the Locality of Kostolac

It is similar with the changes in the relief in the originally flat Stig - south and east of Drmno
(SM "Drmno", with coal overburden deposits). A view of the external deposit of coal
overburden of SM Drmno is shown in Figure 2.14.

Figure 2.14. View of the external coal overburden landfil within SM Drmno

Velika Morava, and partly Mlava, were typical plain rivers with frequent changes in the
riverbed, a large number of meanders, oxbow lakes and old riverberds. Modern morphology
in this part of the terrain has been changed, as a consequence of the regulation of the riverbed
and the exploitation of gravel.

2.2.2. Flora and fauna

The characteristics of the flora and fauna at the site and its surroundings were elaborated
under point 2.1. Based on this, it can be concluded that the plant and animal world at the site
is highly degraded and altered under the influence of anthropogenic factors. Former natural
vegetation was replaced by agricultural crops and mining activities that created new
ecological conditions. Natural vegetation was kept only on small surfaces.

In the wider surroundings of the area planned for the construction of a wind farm intensively
cultivated fields dominate, i.e. agrobiocenosis, with predominantly one-year crops. In
addition, populated areas with associated infrastructure, as well as surface mines, industrial-
energy facilities and accompanying infrastructure (power lines, roads, etc.) contribute to the
general ecosystem disturbance. The remains of the original ecosystems, primarily forest and
aquatic, in the wider surroundings are present in the river valleys of the Mlava and Mogila.
Locations where the installation of wind turbines is planned are spatially disturbed by surface
exploitation and landfilling of tailings and ash. Because of mining works, the original
vegetation was removed, and the ruderal (weed) vegetation developed spontaneously, which
1s, depending on the location, in different stages of succession. Woody and bushy vegetation
is present sporadically, predominantly in the form of thicket, shrubbery and individual trees.
They spontaneously covered the area, and partly they were planted for the purpose of
recultivation.
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The animal world does not differ much from that which is present in other plain parts of
Vojvodina. The abundance of insects and other small animals provides rich food for frogs,
snakes, who are the basis of the diet of numerous swamp and migratory birds (wild ducks,
geese, mussels, gray and white herons and pheasants).

At the site of the wind farm there are no protected natural areas or areas proposed for
protection (Official Gazette of RS, No. 88/2010), as well as the elements of the ecological
network of Serbia (Official Gazette of the RS, No. 102/2010). The location of the temporary
lighterage site is planned in the area of the Central area of the ecological network of Serbia
"Deliblatska peScara"”, on the right bank of the Mlava/Mogila near the confluence of the
Danube. The subject area is included in the named central area as an important bird area -
IBA (Important Bird Area).

2.2.2.1. Butterflies fauna

Monitoring of the daily butterflies in the area planned for the construction of the wind farm
"Kostolac" in 2015 and 2016 recorded total 53 species of daily butterflies. Part of the data was
collected during bird monitoring, and targeted field visits for butterfly monitoring were
evenly distributed with a 10 day interval between 2 consecutive field visits (a total of 10 field
days). Butterflies were captured by an entomological net and identified using a key for
species identification, while the disputable individuals are photographed by a digital camera
and subsequently identified. During each visit of the subject site, all planned micro-location
of the pillars were observed in the immediate vicinity. In Table 2.1. is a list of recorded types
of day butterflies. The number of individuals of these species varied and generally increased
from spring to summer, and decreased from August.

Table 2.1. Recorded types of daily butterflies at the subject site by [IUCN categorization

Scientific name of the species | Common name IUCN categorization
Family Hesperiidae Skelari, vetropiri

Erynnis tages Tamni skelar LC — least concern
Spialia orbifer Dinjicina hesperida LC - least concern
Pyrgus malvae Slezova hesperida LC - least concern
Thymelicus lineola Smedi skelar LC - least concern
Hesperia comma Livadski skelar LC - least concern
Ochlodes venata Ridi skelar LC - least concern
Family Papilionidae Jedrilci

Zerynthia polyxena Uskr$nji leptir LC - least concern
Parnassius mnemosyne Mnemozine LC - least concern
Iphiclides podalirius Vetrilo, jedrilac LC - least concern
Papilio machaon Lastin rep LC - least concern
Family Pieridae Belci

Leptidea sinapsis Gorusicin belac LC - least concern
Anthocharis cardamines Zorica LC - least concern
Aporia crataegi Glogovnjak LC - least concern
Pieris brassicae Veliki kupusar LC - least concern
Pieris rapae Mali kupusar LC - least concern
Pieris napi Zili¢asti kupusar LC - least concern
Colias crocea Safranovac LC - least concern
Gonepteryx rhamni Zutac, limunovac LC - least concern

18




Environmental Impact Assessment Study of Project of Construction of Wind Farm on the Locality of Kostolac

Scientific name of the species

Common name

IUCN categorization

Family Lycaenidae Plavci

Lycaena virgaureae Dukat LC - least concern
Lycaena alciphron Kiseljakov dukat NT — near threatened
Satyrium acaciae Mali repkar LC - least concern
Celastrina argiolus Krkovin plavac LC - least concern
Scolitantides orion Zednjakov plavac NT - near threatened

Plebeius argus

Stooki plavac

LC - least concern

Polyommatus daphnis

Krzavi plavac

LC - least concern

Polyommatus bellargus Potkovicar LC - least concern
Polyommatus coridon Srebrnkasti plavac LC - least concern
Family Nymphalidae Sarenci

Argynnis paphia Gospodak LC - least concern
Argynnis aglaja Velika sedefica LC - least concern
Argynnis adippe LJubicina sedefica LC - least concern
Issoria lathonia Mala sedefica LC - least concern
Brenthis daphne Karirana sedefica LC - least concern

Brenthis hecate

Beloglavicar

LC - least concern

Vanessa atalanta

Admiral, lepotié

LC - least concern

Vanessa cardui

Strickovac, lisica

LC - least concern

Aglais io Paunovac LC - least concern
Aglais urticae Koprivar LC - least concern
Polygonia c- album Rida sedefica LC - least concern
Arachnia levana Sumska rida LC - least concern
Nymphalis antiopa Mrtvacki plast LC - least concern
Nymphalis polychloros Veliki koprivar VU - vulnerable

Melitaea cinxia

Obic¢ni Sarenac

LC - least concern

Melitaea aurelia

Zlatni Sarenac

LC - least concern

Limenitis populi Veliki topolnjak LC - least concern
Neptis sappho Grahorovac LC - least concern
Apatura ilia Mali prelivac LC - least concern
Apatura iris Talasnjak LC - least concern
Lasiommata megera Zidni oka$ LC - least concern
Lasiommata maera Veliki oka$ LC - least concern
Coenonympha pamphilus Mali satir LC - least concern
Pyronia tithonus Vratar LC - least concern
Maniola jurtina Volovsko oko LC - least concern
Melanargia galathea Sah- tabla LC - least concern

From the family plavci (Lycaenidae) at the site, two species were identified, which according
to the IUCN classification were marked as almost endangered. These two species were
recorded in a small number at the location of the Cirikovac-Petka landfill, as well as in the
area near the ash deposit on the Klenovnik locality. At these sites, but not near microlocation
of wind turbines, there are plant breeders of these two species, Rumex acetosa and Sedum sp.
These species are local, but widespread butterfly species in the area of Serbia, south of the
Sava and Danube. In eastern Serbia, these two species are recorded in many localities. One
vulnerable species according to the IUCN classification was recorded from the Nymphalidae
family. This is a veliki koprivar (Nymphalis polychloros) recorded only at the site of the
Drmno landfill. Nutritious caterpillar plants of this polyphagous species are numerous
representatives of the genera Ulmus, Salix, Prunus, Malus, Populus, Sorbus, Crataegus,
which are present at all subject locations within the future wind farm "Kostolac". The
population of this type of butterflies is stable in Serbia, and this species is widespread.
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Below, in Table 2.2 the list is given with recorded species that are protected by the national
legislation, i.e. according to the Law on Nature Protection, i.e. Rulebook on the designation
and protection of strictly protected and protected wild species of plants, animals and fungi
(Official Gazette of RS, No. 5/2010 and 47/2011).

Table 2.2. Registered protected species of butterflies according to the regulations of Serbia

Scientific name of the species | Common name National legislation
Family Papilionidae Jedrilci

Zerynthia polyxena Uskr$nji leptir strictly protected species
Parnassius mnemosyne Mnemozine strictly protected species
Papilio machaon Lastin rep strictly protected species
Family Pieridae Belci

Pieris brassicae Veliki kupusar strictly protected species
Family Lycaenidae Plavci

Satyrium acaciae Mali repkar strictly protected species
Family Nymphalidae Sarenci

Nymphalis antiopa Mrtvacki plast strictly protected species
Limenitis populi Veliki topolnjak strictly protected species
Apatura ilia Mali prelivac strictly protected species
Apatura iris Talasnjak strictly protected species

Out of 53 total recorded species of daily butterflies, 10 species are strictly protected by
domestic laws (Table 2). It is interesting that none of the 10 recorded strictly protected species
is endangered according to the IUCN classification. All recorded strictly protected species at
the site are relatively rare. They were recorded only few times, except for the veliki kupusar
and lastin rep that has been found on several occasions at almost all micro sites. Species of
veliki topolnjak, mali prelivac and talasnjak are related to the presence of the river nearby and
were not found on the micro-locations of future wind turbines. In the immediate vicinity of
the potential wind farm "Kostolac" there are no selected areas for daily butterflies. The
nearest PBA (Protected Butterfly Area) is the PBA03 "Deliblatska peScara", which is about 10
km from the nearest wind turbine, separated by the river Danube as a barrier. The second
nearest PBA area is PBA0OS5 «Djerdap», which is about 30 km away. According to previous
research, 88 species of daily butterflies were recorded in the selected area PBA03 (Deliblatska
pescara) (JakSi¢ 2008). This selected area hosts nationally significant populations of the
following butterflies species:

» Zerynthia polyxena

» Parnassius mnemosyne
» Colias myrmidone

» Lycaena dispar

» Glaucopsyche alexis

According to previous research, 104 species of daily butterflies were recorded in the selected
area PBA05 (Djerdap) (Jaksi¢ 2008). This selected area hosts nationally significant
populations of the following butterflies species:

» Thymelicus acteon
» Lycaena dispar
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Scolitantides orion
Nymphalis xanthomelas
Nymphalis vaualbum
Euphydryas maturna
Melitaea aurelia

YV VVVY

Erebia medusa

2.2.3. Climate characteristics

The area of the Drmno and Kostolac mining and energy basins, as part of the southern
periphery of the Pannonian Basin, is characterized by a moderate continental climate that
emphasizes steppe-continental climatic influences of neighbouring Banat. The characteristics
of this climate are colder winters and warmer summers. The main source of data for the
climate analysis are the long-term measurements carried out by the Republic
Hydrometeorological Institute of Serbia at the Main Weather Station Veliko Gradiste, 27 km
east of the Thermal Power Plant, which is climatologically representative for the subject area.
The text below gives the average monthly and annual temperatures and relative humidity,
monthly and annual atmospheric rainfall for the period from 1983 to 2012 and the data of
wind measurements for the location of the planned wind farm Kostolac.

Alr temperature

The mean annual air temperature is 11.4 °C, and the mean annual amplitude of air
temperature fluctuations is 21.7 °C. The coldest month is January with a mean monthly
temperature of 0.3 °C, and the hottest month is July with a mean temperature of 22.1 °C.
According to the diagram (Figure 2.15.), the air temperature from January to July is steadily
increasing and from August to January it is in decline.
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Figure 2.15. Average monthly and average annual air temperature for the period
1983-2012 (meteorological station Veliko Gradiste)
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The average monthly spring temperature is slightly below 11 °C, while the autumn is about 15
°C. Temperatures below 0 °C occur between September and May, and between November
and March, the average monthly minimum temperature is around -8 °C. The first frosts occur
in mid-October, and the last in early April.

Humidity and fog

Relative humidity (expressed in %) represents the ratio between the water vapor content in the
air at a certain temperature and the maximum amount of water vapor that the air could receive
at the same temperature when it is transferred to the saturated state. The highest values of
relative air humidity are in the autumn and winter months and range in the range of 68-85%,
and are the lowest in the summer, in the range of 69-71%. The average relative humidity in
the ground layers is 75%, so this area is considered to be moderately moist. Comparing the
annual changes in relative humidity and air temperature, it is noted that they are inverted
proportional.

The number of fog days, which lasts longer than one day, is 19 on average. For more than two
days, fog appears on average once every five years. Fog most often occurs in autumn.

Precipitation

In the annual distribution of precipitation, two maximums and two minimums are clearly
expressed. The primary maximum occurs in June and the secondary one in September, while
the primary minimum occurs in March and the second in November. The average annual
precipitation for MS Veliko Gradiste is 641 mm. Characteristics of the climate are also very
dry winters with little snowfall. The summer period is characterized by short term and
shallow rain. The average number of days in the year with precipitation is 134. The land is on
average covered by snow for about 35 days a year, with a height of snow cover from 15 to 30
cm, and a maximum of 60-100 cm.

Wind

Measurement of wind parameters is performed by placing the meteorological masts with
measuring instruments which record the data in the so-called. logger and which, other than
storage in their own memory, are sent via the mobile telephone network to the e-mail. The
data are recorded and sent at time intervals of 10 minutes and based on them, estimates of the
wind potential and software simulation of the wind farm production. The data obtained by
measurement are the so-called. raw data, that is, they must be analyzed and processed before
use in further processes.

On the basis of available data on wind measurements delivered by PE EPS, data from 3
measuring points were obtained: Klenovnik, Drmno and Petka (Figure 2.16).

22



Environmental Impact Assessment Study of Project of Construction of Wind Farm on the Locality of Kostolac

Legend:
- The boundary of the zone of interest for instalation of wind
farm

Figure 2.16. Existing meteorological masts - shown on the Google Earth map

Comparative review of the frequencies roses and speeds for all three locations are given
below.

i
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Figure 2.18. Speed roses for locations Drmno, Klenovnik and Petka (from right to left)
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The correlation between the measured and predicted mean wind speeds, obtained on the basis
of the processed data, is shown in the following graph.
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Figure 2.19. Graph of mean wind speeds at different heights for all locations

The display of the intensity of turbulence by sectors is given comparatively for all three
locations (Figure 2.20).
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Figure 2.20. Graphic and tabular display of the turbulence intensity - Drmno (60m), Klenovnik (60m)
and Friday (50m)

In addition to the elaborated data, there is also an anemometer at the Drmno location, at
height of 120 meters, from which data on air currents that are important for estimating the
production of the planned Kostolac wind farm are also collected.

2.2.4. Pedological characteristics

From the pedological point of view, the most widespread types of soil in the wider area of the
Kostolac basin are alluvial marsh chernozem, chernozem, cambisol, vertisol and metamorphic
vertisol, which belong to the group of climatic and topogenic soils. For the area of the subject
location is characteristic of the distribution of vertisol and metamorphic vertisol.
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Regarding the location of the planned Kostolac wind farm, it is foreseen in an area that is
completely anthropogenically changed due to mining activities. This location is in a
pedological sense drastically changed in relation to the former natural charateristics and is
dominated by the so-called technogenic land originated mainly by deposited tailings from the
surface mines, without significant prudential qualities (Figure 2.21.)

Google Earth

Figure 2.21. Map of the wider area of the Kostolac coal basin (Source: Google Earth)

2.2.5. Seismic characteristics

Based on the seismic map of Serbia (Figure 2.22), this area belongs to the seismic intensity of
the 7th degree MCS scale (Mercall-Cancani-Sierberg scale). The following description of
manifestations corresponds to this degree: difficulty in standing; breaking of the furniture;
minor damage to objects well designed and constructed; small to medium damage on solidly
built building structures; significant damage to poorly built or inadequately designed
facilities; some chimneys broken; noticeable to persons while driving motor vehicles.
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Figure 2.22. Seismological map of Serbia (Regional Map of the Union for Seismology of the SFRY,
Belgrade, 1987)

For a detailed analysis of the local soil response to seismic activity, a detailed Seismic micro-
regulation of the terrain at the scope of the Project has been done to define project seismic
parameters in accordance with the positive regulations of Serbia and Eurocode 8-1. The
analyzes were carried out with the aim of defining the parameters of the horizontal elastic
spectrum of the local soil response, the corresponding time histories of acceleration and
deformable soil properties compatible with the seismic effect on the four microlocation WF
Kostolac: Drmno, Klenovnik, Cirikovac and Petka. The protection of human life as a basic
imperative in counter-seizmic construction as well as the importance of certain facilities in the
functioning of the system of human protection is reflected in the category of importance of
objects expressed as a coefficient of significance which indirectly reduces the probability of
overcoming and up to 5% in 50 years, that is, increases the period with a risk of 10% in which
damage or collapse can occur at 1000 years or more.

The objects that are the subject of designing at the site of wind farm in Kostolac can be
classified into the following categories:

» I category objects- wind generators objects (industrial buildings with expensive
equipment) with a coefficient Ko=1.5,

» I category — industrial buildings that are not clasified as I category (substations,
traffic and other objects) with a coefficient Ko=1.0.
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For the location of the facilities of the wind farm in Kostolac — locality Drmno for
representative model: for the geodynamic model was defined the seismic hazard at adopted
area of local soil according to Serbian standard and 475g according to EN1998-1:

Trer PCA (g)
95 0.06
SHNATS) R
975 0.10

The categorization of objects was carried out in accordance with the Rulebook and standards
EN 1998-1 and SRPS EN 1998-6. The categorization has determined that the soil conforms to
soft soil according to Serbian standard and according to EN 1998-1 soil type D. The type of
spectrum is [ based on magnitude of the competent earthquake.

The liquefaction resistance of the local soil is defined using the results of geomechanical
investigations, mainly CPT tests. CPT field tests in their essence, represent a continual
representation of the change of soil properties along the depth of the geotechnical profile.
Altogether 7 CPT tests were performed at Drmno site. By analyzing the data of all 7 CPT
experiments, the index of the liquefaction potential values was very low, so its occurrences at
the location of the wind farm Kostolac site for location Drmno is low. Analysis of the
conditions for the occurrence of liquefaction at the site of wind farm Kostolac-locality Drmno
showed that there is no potential for the occurrence of liquefaction. The results of an
independent analysis of laboratory and CPT tests are consistent with the existence of
conditions for the initiation of liquefaction and, according to the probability of events and the
index of the liquefaction potential, the danger is defined as "unlikely".

For the location of the facilities of the wind farm in Kostolac — locality Klenovnik for
representative model: for the geodynamic model was defined the seismic hazard at adopted
area of local soil according to Serbian standard and 475g according to EN1998-1:

Tuenr PGA (g)
05 0.06
S00475) 0.08
975 0.10

The categorization of objects was carried out in accordance with the Rulebook and standards
EN 1998-1 and SRPS EN 1998-6. The categorization has determined that the soil conforms to
soft soil according to Serbian standard and according to EN 1998-1 soil type D. The type of
spectrum is I based on magnitude of the competent earthquake.

Altogether 6 CPT tests were performed at Klenovnik site. By analyzing the data of all 6 CPT
experiments, the index of the liquefaction potential values was very low, so its occurrences at
the location of the wind farm Kostolac site for location Klenovnik is low. Analysis of the
conditions for the occurrence of liquefaction at the site of wind farm Kostolac-locality
Klenovnik showed that there is no potential for the occurrence of liquefaction. The results of
an independent analysis of laboratory and CPT tests are consistent with the existence of
conditions for the initiation of liquefaction and, according to the probability of events and the
index of the liquefaction potential, the danger is defined as "unlikely".
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For the location of the facilities of the wind farm in Kostolac — locality Cirikovac for
representative model: for the geodynamic model was defined the seismic hazard at adopted
area of local soil according to Serbian standard and 475g according to EN1998-1:

Tner PGA (g)
95 0.06
S500(475) 0.08
975 0.10

The categorization of objects was carried out in accordance with the Rulebook and standards
EN 1998-1 and SRPS EN 1998-6. The categorization has determined that the soil conforms to
soft soil according to Serbian standard and according to EN 1998-1 soil type C. The type of
spectrum is I based on magnitude of the competent earthquake.

A total of 4 CPT tests were performed at the Cirikovac site. By analyzing the data of all 4
CPT experiment in 3 cases of very low value of the index of the liquefaction potential were
obtained and the high potential at the WG 11 location, and the risk of its occurrence at the
location of wind farm Kostolac, the Cirikovac locality is generally low. The results of an
independent analysis of laboratory and CPT test data are inconsistent. One of the reasons is
the assumption that the level of groundwater is on the surface of the terrain and the other
cause of this certainly lies in the sampling method, continuous and discrete. Analysis of the
conditions for the occurrence of liquefaction at the site of wind farm Kostolac- the Cirikovac
locality showed that there is a potential for the occurrence of liquefaction in the existence of
conditions for the initiation of liquefaction, and the danger is defined as "very likely"
according to the probability of events and the index of the liquefaction potential. Analysis of
the liquefaction potential for the location of the wind turbine at the location of Cirikovac has
shown that there is a high probability of ~ 13% for the occurrence of liquefaction. The
analysis shows that the last 8 meters to the surface of the terrain are the key to the occurrence
of liquefaction, and by the appropriate method of foundation the expected effects of
liquefaction on vertical subsidence can be significantly reduced.

For the location of the facilities of the wind farm in Kostolac — locality Petka for
representative model: for the geodynamic model was defined the seismic hazard at adopted
area of local soil according to Serbian standard and 475g according to EN1998-1:

Tuiw PGA ()
05 0.1k
S0E4TS) 0.08
975 010

The categorization of objects was carried out in accordance with the Rulebook and standards
EN 1998-1 and SRPS EN 1998-6. The categorization has determined that the soil conforms to
soft soil according to Serbian standard and according to EN 1998-1 soil type D. The type of
spectrum is [ based on magnitude of the competent earthquake.

Altogether 3 CPT tests were performed at Petka site. By analyzing the data of all 3 CPT
experiments, the index of the liquefaction potential values was very low, so its occurrences at
the location of the wind farm Kostolac site for location Petka is low. The results of an
independent analysis of laboratory and CPT test data are inconsistent. Cause of this certainly
lies in the sampling method, continuous and discrete. Analysis of the conditions for the
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occurrence of liquefaction at the site of wind farm Kostolac- the Petka locality showed that
there is a potential for the occurrence of liquefaction in the existence of conditions for the
initiation of liquefaction, and the danger is defined as "very likely" according to the
probability of events and the index of the liquefaction potential. Analysis of the liquefaction
potential for the location of the wind turbine 9 at the location of Petka has shown that there is
a high probability of ~ 19% for the occurrence of liquefaction. The analysis shows that the
last 4 meters to the surface of the terrain are the key to the occurrence of liquefaction, and by
the appropriate method of foundation the expected effects of liquefaction on vertical
subsidence can be significantly reduced.

The control calculation benchmark for all four micro-locations showed that the proposed
parameters of the specific spectrum for the location Kostolac containing the expected spectral
acceleration as for distant as well as maximum local earthquakes.

Detailed data on the liquefaction were elaborated in the geotechnical study especially for all
four sites of the Kostolac wind farm.

2.2.6. Hydrological characteristics

The hydrographic network is very developed. The main feature of the hydrographic network
of the exploration area is the Danube River with the Dunavac, and the tributaries Velika
Morava and Mlava (Figure 2.23).
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Figure 2.23. A hydrographic map of a wider exploration area

The Danube is about 1200 m yvide invthe Kostolac area. There are several islands on it:
Dubovska ada, Stojkova Ada, Zilovo, Cibuklija, Zavojska. The depth of the Danube in the
river bed varies from 7 to 17 m. With the construction of the HPP "Djerdap" the level of the
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Danube is raised, the depth is larger and the altitute of the level varies from 69.5 to 70 m. The
average annual flow of the Danube is 5.490 cubic meters per second, with a specific yield of
10.4 liters per second per square kilometer. The right bank of the Danube is low and is often
flooded. Due to the raising of the Danube level after the construction of the HPP "Djerdap”, a
system of embankments was built to protect Danube banks from high waters and floods.

LI TS O T R B

Figure 2.24. Hydrographic network of the wider area of the Kostolac wind farm (Source: Google
Earth)

The Dunavac (or Little Danube) was previously the right outflow of the Danube, around an
island 21 km long and 4 km wide, where the village Ostrovo is located in the upstream part
(north of Dubravica and Petka). In recent literature, the Little Danube is called Dunavac and is
divided into Upper, Middle and Lower (Figure 2.24). Upper Dunavac (Pecanski Dunavac), 8
km long, is separated from the Danube and Middle Dunavac by embankments. The water
regime in the Upper Dunavac is regulated by a pumping station and is maintained at 67.20 m.
Middle Dunavac, in the length of 1700 m, is connected with the Channel (also 1700 m long)
with the Danube from which its water level depends. Figure 2.53 shows Lower Dunavac and
Middle Dunavac. Lower Dunavac, from the confluence of the Mlava River to Klicevac, 12
km long, is practically drained at lower water level. Its riverbed serves as a recipient of
surface and groundwater from the surrounding terrain, and the level is regulated by the
pumping station at Ram.

Mlava is formed from the Vrelo in the area of Zagubica. Downstream from Petrovac at higher
water levels it was waterflow. East of Pozarevac from Mlava separates the left outflow of
Orlovaca, which is downstream called Mogila. Today Mlava is regulated from Petrovac
downstream. With the new riverbed was introduced in the Danube near the Kostolac B
thermal power plant. On the right bank there is a protective embankment that is integrated
into the Danube protection system. Mlava under the Petrovac is degraded river of altered
organoleptic properties with increased content of organic matter. The oxygen regime is
corrupted due to the heavy load of the sewage system and the water corresponds to the 4th
class of quality. The Mlava basin mostly belongs to the mountain area that is characterized by
watercourses with relatively large longitudinal falls. In the basin area upstream from the
Gornjak, all watercourses are characterized by very large differences between extremely large

30



Environmental Impact Assessment Study of Project of Construction of Wind Farm on the Locality of Kostolac

and small waters, and on some watercourses, the ratio Q max and Q min reaches a value of
1000. On the lowest profile (Mogila), which covers 1749 km? or 96% of the territory of the
Mlava River basin, the mean annual flow is 12.9 m?/s.

Cold and hot water channels - TEKO-B uses large amounts of cooling water from the Danube
(2 x 25.650 m*/h) per block, which is 102,600 m*/h (Figure 2.25).

Figure 2.25. Cold water channel

After cooling, this water is discharged into the Mlava river through the piping system (return
cooling water channel) (Figure 2.25). These waters are thermally burdened. In the winter
months due to the elevated temperature of water, this part of Mlava at the confluence of the
Danube becomes a habitat for many fish species.

Velika Morava flows into the Danube near the village of Dubravica. A typical flatland river,
prior to regulation with frequent change of the riverbed, a large number of meander and
oxbow lakes. At higher water levels it becomes fast and in the Danube brings in large
quantities of sludge, sand and gravel. Due to irregular flow and frequent flooding of the fertile
plain, the regulation of the riverbed was carried out. Velika Morava River is distinguished by
the surface of a 37,444 km? basin, an average annual flow of 257 m?/s and a specific outflow
of up to 6.7 1 /s/km?. The smallest registered flow rate is 25 m*/s and a maximum of 2,350
m?/s. Stream of Velika Morava has a serious problem of sedimentation (approx. 8,735x10°
tons per year).

2.3. Overview of species of birds and bats of the study area and surroundings

On the basis of one-year observations of ornithofauna and hiropterofauna in the area planned
for the construction of the wind farm at the site Kostolac, concrete data on the number and
types of flying fauna in the wind farm area and in the wider surroundings were obtained.

2.3.1. Results of one-year ornithofauna monitoring

In the entire research area from December 2014 to November 2015, the monitoring carried
out in total showed the presence of representatives of 120 species of birds (Tables 2.1 and
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2.2). Representatives of many of the recorded species were present in extremely small
numbers. Of the listed number of species, 17 are classified as target species in terms of their
national and international importance and status of conservation and protection, as well as on
the basis of susceptibility to the risk of collision with wind turbines due to their specific
bionomy, behavior, route and height of flying and eventual disturbance of habitat by building

wind turbine infrastructure.

Table 2.1 List of all types of birds whose members were recorded (mark +) at locations of the

potential wind farm Kostolac and observation points.

No. Species Nesting OrP1 OP2 0P3 OP4 OP5 | OP6 | OP7

1 Cygnus olor -

2 Anas platyrhynchos c +

3 Coturnix coturnix C + + + + + +
4 Phasianus colchicus C + + + + + +

5 Perdix perdix c + + + +

6 Tachybaptus ruficollis c +

7 Phalacrocorax carbo + + + +

8 Casmerodius albus +

9 Ardea cinerea + + + + +
10 | Ciconia nigra i

11 Ciconia ciconia + + + 4=
12 | Pernis apivorus +

13 | Circus cyaneus + + + 4=

14 | Circus pygargus +

15 | Circus aeruginosus 4 + + + + +

16 | Accipiter gentilis p + d=
17 | Accipiter nisus p + + - s ay +
18 | Haliaeetus albicilla +
19 Buteo buteo c + + 4k a4k + + +
20 | Falco columbarius +

21 | Falco vespertinus d=

22 Falco subbuteo p + + + + 4k

23 Falco tinnunculus c + + + + + e
24 Grus grus +

25 Crex crex C +

26 Gallinula chloropus C +

27 Larus ridibundus + + + + +

28 Larus canus +

29 Larus michahellis + + + + + +

30 | Columba livia f. domestica c + + + + +
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No. Species Nesting OP1 OP2 0P3 OP4 OP5 | OP6 | OP7
31 Columba palumbus c + + + + +
32 Streptopelia decaocto C + + + + +
33 Streptopelia turtur c + + + + + + +
34 | Cuculus canorus c + + + +
35 Athene noctua c +
36 | Otus scops p +
37 Asio otus C T s ok n
38 | Strix aluco p +* S 4
39 | Caprimulgus europaeus +*

40 | Apus apus + + + + +
41 | M erops apiaster c + + + + + + +
42 Upupa epops c + + + +
43 | Jynx torquilla c + +
44 | Picus viridis p + + + +
45 Dendrocopos major C + + + + + + +
46 | Dendrocopos medius c + T
47 | Dryobates minor c + + + + +
48 | Oriolus oriolus c + + + + +
49 | Lanius minor p + + T
50 Lanius collurio C + + + + + + +
51 Lanius excubitor + + + + + + +
52 Pica pica [¢ + + + + + + +
53 Garrulus glandarius p + + + + + +
54 Coloeus monedula + + +
55 | Corvus frugilegus + + + +
56 Corvus corone/cornix C + + + + + + +
57 Corvus corax c + + + + +
58 Parus caeruleus C + + + + + + +
59 | Parus major c + + + + + + +
60 | Parus palustris c + + + +
61 Lullula arborea C + + + + + + +
62 | Alauda arvensis c + + + + +
63 Riparia riparia [¢ + + + + + +
64 Hirundo rustica p + + + + + + +
65 | Delichon urbicum p + + + + + +
66 | Aegithalos caudatus c + + + + + +
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No. Species Nesting OP1 OP2 0P3 OP4 OP5 | OP6 | OP7
67 | Phylloscopus sibilatrix +

68 | Phylloscopus trochilus + + + + + + +
69 | Phylloscopus collybita + + + + + + +
70 | Acrocephalus arundinaceus c + + +
71 | Hippolais icterina +

72 | Sylvia atricapilla c + + + + + + +
73 Sylvia borin + + +
74 | Sylvia nisoria c + + + + + +
75 | Sylvia curruca p + + + + + + +
76 | Sylvia communis c + + + + + + +
77 | Regulus regulus + +

78 | Sitta europaea c + +

79 | Certhia brachydactyla p + +

80 | Troglodytes troglodytes c + + +
81 | Sturnus vulgaris c + + + + + + +
82 Turdus viscivorus + + + + + +
83 Turdus merula C + + + + + +
84 | Turdus pilaris + + + + + +
85 Turdus philomelos c + + + + + + +
86 | Muscicapastriata p + + + +
87 | Ficedula hypoleuca + +
88 | Ficedula albicollis + + T
89 | Saxicola rubetra + + + + +
90 | Saxicola rubicola c + + + + + +
91 | Erithacus rubecula c + + + + + +
92 | Luscinia luscinia +

93 | Luscinia megarhynchos c + + + + + + +
94 | Phoenicurus ochruros c + + + +
95 Oenanthe oenanthe p + +

96 | Prunella modularis +

97 | Passer domesticus c + + + + +
98 Passer montanus [¢ + + + + + +
99 | Anthus campestris p + + + + +

100 | Anthus trivialis C + + + + + + +
101 | Anthus pratensis + + + + + + +
102 | Anthus spinoletta + + + +
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