3. PE3IOMETA HA HAYYHHUTE CTATHH, ITPENOCTABEHH 3A YYACTHE B

KOHKYPCA 3A AKAJEMHUYHA JJIBXHOCT ,, JOLIEHT*



PE3IOME na
Xaounurannonen Tpya — Monorpadus (B3)




PE3IOME
MOAXOJHM 3A PEKYJITUBALIMA HA HACUIIMIIA OT PY/IO/IOBHMB 110 TPHMEPA HA
W3TOYHO HACUIIUIIE OT PYHUK ,EJTALIATE"

I1. TleTpos

MouorpadbuyHUAT TPY/A U3Ce[Ba Bb3MOXHOCTH 33 PeKy/ITHBalMA Ha HapyleHH
OT py0A06H1B TepeHHU Mo NpuMepa Ha H3To4HO HacHINHUIle OT PYAHUK JEnanure”.

W3ciefBaHKATa, B3 OCHOBA Ha KOMTO € pa3paboTeH HaCTOAUAT MOHOrpaduieH
TpYA, ca M3BbpLIeHH B neproga 2010-2015 .

KbM HacTOSIUMS MOMEHT B MejHomopbHpHOTO Haxojuue ,Enanure” ce
paspa6oTBa Haii-roJIeMHUAT PYJHMK Ha bBajKaHCKUA MNOJNYOCTpPOB. Jlo6UBBET M
nbpBUYHATa npepaboTka Ha pyjaTa ca KOHUEHTPHPaHH BBPXY CPaBHUTENHO Majka
TEPUTOPUSA OKOJO PYAHHMK ,Enanute”. BbB Bpb3Ka € Tasu AeHHOCT, B FTOPCKHUS bonp ca
6UIM pasnphCHATH MHOXECTBO HACMIM, pasHOO6pa3sHy MO MO, U 06eM, KOUTO BOAAT
JO Jerpajjanisa Ha IUIaHUHCKUsA JaHjwagT. Cera Te ca obeAWHeHH B [Be ToJieMu
Hacunmuma - MsTouno u 3amaguo. lonsgMa uacT oT M3ToyHOTO Hacumuie e
peKy/aTHBUpaHa KaTO peKyJTHBalyuATa NpoAb/DkaBa, a Ha 3amafjHOTO HaCHMHILe
Npojb/XKaBa HaCUNIBAHETO BbB BUCOYMHA U B IOCOKA Iorosanaf,

HacunumaTa ca CTPBMHM, M3rpafieHd OT TBBPAM KHCeNH CKalHU 6JI0OKOBe U
e/poYacTMYHU MaTepHaay, KOUTO, Ype3 OTTOKa Ha BOAUTeE, BOJAT A0 MOBHIIABaHE Ha
KOHIIEHTPALMATa Ha TeXXKH MeTalH ¥ TBbPAUAT OTTOK B PUJIeXall¥Te BOAHU TEYEHUS.
OroJieHUTe HacHUIHU XbJMOBE BBpXY rojiiMara 4acT OT TEPUTOpHUsTa Ha KOMILIeKca
NOBMIIABAT OBLATa TeHAEHIMA KbM 3acyllaBaHe W 3anpauiaBaHe Ha arMocdepara. Ilo
Te3d NPUYMHM DeKyJATHBAaLMATa Ha HapylleHHTe TepeHH OT pyAHMK ,Enanure” e
CbLeCTBEH €JIeMEHT OT YCHJIMATA, NoJaraH¥ OT NpeANpUATHeTO, 3a ONasBaHe H
B'b3CTAHOBSIBaHE Ha OKOJIHATA Cpe/ia B paiioHa Ha pyJHUKa.

®oKychT Ha pa3paboTKaTa e HacoyeH KbM Ch3/laBaHe Ha Objella yCTOH4YMBaA
eKOCHCTeMa 4pe3 GHOJIOTMYHA PeKyJATHBALUs HAa HACHMHMIIATa OT PyAHMK ,Enanure” u

BKJIIOUBAHETO UM B OKOJIHHSA FOPCKO-IIJIRHUHCKH JlaH,ILUJa(lJT.



HesauTe Ha pa6oTaTa ca:

- Jla ce W3CieBaT M aHaJW3MpaT EKOJIOTUYHUTE YCJOBHA B palioHa Ha
pyZHuk ,Enanure”; .

- Ja ce W3cjieBaT KayecTBaTa Ha MOYBOO6pa3yBalUTe W3KOMHO-HACHIIHH
MaTepHali KaTO KOpeHOoOOWTaeM CJIOH - TrpaHyJloMeTpU4YeH CbCTaB, QUIUYHU H

(U3MKOXHMHYHHU CBOMCTBA, XHMHUYEH ChCTaB U CBOHCTBA;

Ha OCHOBaTa Ha Te3W HU3CJAeABaHUA U Hay4YHH H3BOAH, Ja ce
€KCepuMeHTHpa 3aTpeBABaHe C MOAXOAALLHM TPeBH U 3aJieciBaHe C rOPCKOABPBECHU U
XpacTOBH BUA0BE BbPXY HACUNMHUTE NMOBBPXHOCTU NPU OuoJIorHYHaTa PeKyJTUBanusa 3a

yCKOpsiBaHe Ha HO‘[BOOGPGE}YBaTeJIHHﬂ npouec W BB3CTAHOBABAHE Ha ToOpcCKaTa

€KOCHCTEeMa BBbPXY HACHIINUTE,

Aa ce npocjieju pasBUTHETO U OLEHU e(l)eKTPIBHOCTTa Ha nNpeaBHAeHUTE
MEJIMOPaTUBHU MEpPONpPpHATHUA U H360p’bT Ha [ABbpBECHH H XpaCTOBH BHIAO0BE 3a

peKyTIHBalHus.

3a mocTuraHe Ha HaGeJ/iA3aHUTE IleJIM B MOHOTPaQUYHMA TPYA €A NOCTaBEHU
c/IeJHUTE 3aJa4u:

1.Tlpersies Ha foceraliHUTe NPOYyYBaHHUs B paiioHa Ha pyAHHK ,EnanuTe”;

2. AHanu3 Ha OCHOBHHTE eKOJIOTHYHU GaKTOpH B paiioHa Ha pyAHHK ,Enauute” u
3HayeHHEeTO MM B Mpolleca Ha MoyBoo6Gpa3yBaHeTO K 3a ObjeliaTa OGHOJOTHYHA
pPeKyJNTHBaLusA - KJIMMaT, TeoJIOKKM M XHApPOreoJoXKKH (GakTopH, MOYBH B
NpHUJeXxXaluTe TEPEHH;

3. [Ipoy4BaHe ¥ aHa/13 Ha BUJ0OBHA CbCTaB B paliOHa Ha PyAHHKa — eCTeCTBEHHUsA
BUJIOB CbCTaB Ha FOPCKUTE €KOCHCTEMHM M Ha HOBOMOABWIMTE Ce BBbPXY CKajHaTa
MOBBPXHOCT Ha U3TOYHOTO HacKumuULle TPEBHYU BUOBE;

4, U3cnepBaHe Ha GU3UYHUTE U XMMUYHHU CBOMCTBA Ha HACUITHUTE MaTepUay Ha
HW3To4yHOTO HacHMmullle KaToO U3XOJEH MaTepHas 3a MO4YBOOOpa3yBaTeJHHA NpOLeC Yypes
GU3UYHU U XUMUYHU aHa/IU3H.

5. YcraHoBsBaHe Ha MNOAXOAAWIM 33 LEJUTEe Ha pPEKyJTHBAUHUATA CKaJHH
MaTepuaad, MeJHOpPaTHBHM JAeHHOCTM M peja Ha [POBEXJAaHETO UM IpH
peKyJITHBALMATa Ha HapyllleHUTe TepeHHy;

6. 3anaraHe Ha TepeHeH ONMT BBbPXY NPOGHHU MJOIM, MOKPUTH C pa3sHOPOJHU
CKaJIHM MaTepHay - OT ChIUTE, KOUTO GOPMHUPAT HACHUIMIIETO, C TPEBHHU CMECKH U

ABPBECHH QJH}I[aHKPI, B ChOTBETCTBHE C €KOJIOTUYHHUTE YC/IOBHA Ha pai/‘IOHa;
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7.YcTaHoBsABaHe Ha NOAXOAAL BUOB ChCTaB 3a 6HOJIOrMYHa peKyJITUBaLHA.

O6eKT Ha u3caeABaHe e U3TOYHOTO ChOpPBHXKEHHE 3a ChbXpPaHEHHE Ha MWHHH
oTnagbuM (Hacunuine) oT pyAHUK ,Enanure”, 06pa3yBaHO NpH OTKPUTHA JOGUB Ha
Me[Ha py/a BbB Bp'b3Ka € 6M0JIOTHYHATa MY peKyJITHBaLHA.

C orsief W3mbJHEHHE Ha 3aflayMTe U NOCTUraHe Ha HaGesA3aHUTE LeJH, ca
NPUJIOXKEHU C/IeAHUTe METOAHU Ha U3cJie[iBaHe:

TepeHHo onpo68aHe, MpU KOETO Ca B3eTH NPO6GH OT pas/iUYHHU y4YacTbUHU Ha
HaCUNHUIATa W ca HalpaBeHU aHa/JM3M Ha KayecTBaTa Ha MaTepHasMTe, KOUTO Lie ce
[0JI3BAT KaTO MOYBOO6pasyBally cy6cTpaTH. [lpobuTe ca aHalu3MpaHU 3a OCHOBHMTE
NOYBEHH MOKasaTesu — 061 GHU3UYHU CBOMCTBA, KHCEJMHHOCT, Kap6oHATH, OCHOBHHU
XpaHUTE/NHU eJIeMEHTH M XyMyC, ChbAbp)KaHHMe Ha TeXKH MeTaJjH, 3acoJifiBaHe
(erleKTpONPOBOAUMOCT).

TepeHHu onumu, 3a10XeHU BBb3 OCHOBA Ha pe3yJTaTUTe OT BereTaluOHHHU:A
ONUT Ha ABe IJIOLAJKH, YacT OoT M3ToyHO Hacumuuie: Mjouajka Ha KoTa 1445 m, c
mion 8.5 da u miomagka Mexay Koty 13025 m u 1340 m c maowm 22.042 da.
[lnomaskara Ha KoTa 1445 m e cbCcTaBeHa OT pasJUYHU cy6cTpaTH (MHHHM OTOALbIH),
KOHUTO Ca MpeJMET U Ha AOI'bJIHUTEIHO CPAaBHUTEJIHO NpoyYBaHe.

[InoW@aAKUTe, Ha KOWTO Ce IpOBEXAAT TepPeHHHUTE ONUTH Ca TEXHUYECKH
IIOATOTBEHH, C IPOBEZEHH Pa3IWYHi METHOPAaTHBHYI MepONpHUATHA (BapyBaHe, TOpeHe),
3aTpPEeBEHH U 3aJieCeHH.

B pes3yJITaT OT NPpOBeJeHUTE U3C/IeJBAaHHUA e YCTAHOBEHO, Yye:

ILUIBTHOCTTA Ha CUTHO3€eMa, KOWTO Npe/CTaBJIsiBa I04YBO00Opa3yBallys IJIacT Ha
HacUIKTe, He Ce pasjuyaBa MHOTO OT TasW Ha eCTeCTBEHHTe NOYBM - OGeMHaTa
IUI'bTHOCT Bapupa cJ1abo OK0JIO CpeiHUTe CTOMHOCTH 3a NoYBUTe B padioHa- 1.5 g/cm?
(ot 1.48 mo 1.66 g/cm3).

Mopbo3HocTTa Ha Ccy6eTpaTtuTe Bapupa oT 26.89 % gmo 36.45 %. Tosa a
[061KKaBa 10 Tasy Ha NeChKJIMBO-IJIMHECTHTE TOYBH, HO IOPbO3HOCTTA Ha Cy6CTpaT OT
YepHH IWHUCTH e eiBa 16.67%.

CToiiHOCTHTE 3a I'bJIHA U 061La BJArOEMHOCT 3a BCHYKM Cy6CTpPaTH ca MHOTO
6ausku. [I'binaTa BaaroeMmuoct (I1B) Bapupa okoso 24 %, a o6maTa (OB, npegenna
noJicka ByaroeMHoct- [1I1B) - Mmexxay 22 u 24.60 %. Te3u JaHHU IOKa3BaT, Y€ HACHUIHKUTE

MaTepHaJid 3a4bpaT MaJIKO BOJa B MOPOBHUTE CH IPOCTPAaHCTBa CJIEA BaJi€X, 0CBEH
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Ta3H, KOATO ce M0eMa OT [VIMHEeCTHTe YaCTHLM U MHUHepaJy, Nopafy KOeTo TA JIeCHO ce
OTTHYa MeXAy TAX. 3aJbpXKaHaTa BoJa MexJy KaMWIApuTe U B IJIMHECTUTe YacTHULM
(pasnukara Mexay I[1B u OB) e no-manko 1 okoJsio 1 %. JlaHHuTe 32 06111aTa BJIaroeMHOCT
Ce pasjiMyaBaT IOMEX/Y CH 33 pa3IMYHUTe Cy6CTpaTH.

HW3cnesBaHuATa NPU TePeHHUTe ONMTH MOKa3BaT, 4e B CKaJIHUTE Macd HsAMa
OpPraHM4yHO BelecTBO. YCTaHOBEHHWTE MHHUMAaJHH KOJIMYecTBa BBIJIEPOJ B THX, MO-
CKOpO Ce AbJDKM Ha BBIJIep0o/ia, KOMTO BJIM3a B CbCTaBa Ha HAKOM MHHepaJH, OTKOJKOTO
Ha OpraHMYHO BELECTBO B THX.

CbABPXKAHUETO Ha @30T ChILO e He3HAYUTe HO. [I0YTH HaBCAKbAe TOH e Mexay
0.010 % u 0.022 %. YcBouMuTe 3a pacreHusita ¢popmMu Ha ¢ocdop mokaspar, ye
3amnaceHocTTa Ha cy6crpaTuTe Bapupa oT 8.53 mg/100 g no 16.10 mg/100 g, koeTo ru
NPUYHCIABA KBM CPeIHO 3alaceHuTe.

HacunHuTe MaTepuanu ca 6oraTo 3anaceHy C NOABMXEH KaJIui (CbAbpKaHUETO
Ha KaJIui MpH BCUYKH cy6eTpaTH e Hag 10 mg/100 g).

JlaHHUTe NOKa3BaT, 4Ye NpH OUOJOrMYHATa peKyJTHBaLMf Ha HapylleHHTe
TepeHH e HaJloXKUTEeJIHO TopeHe ¢ a30T U ¢pocdop, a Hali-ao6pe e ToBa Aa ce KOMOGUHUpA
¥ C'bC 3eJIeHO TOpeHe (B ciiyyas 3aTpeBsBaHe ¢ 6060BH TPeBH).

CpAbpXKaHUATA Ha TEXKH MeTaJM M apceH ca eJHH OT Hal-BaXHUTe
NoKasaTe/ld, OGeKT Ha H3cjelBaHe. AHajM3UTe IOKa3BaT, 4Ye Hal-BHCOKO (Haj,
MaKCHMaJHO AONYCTUMHTe KOHUeHTpauuu - MJK) e cbabpKaHHeTO Ha MeJ, KaAMUi U
oJioBo. [To-Masku ca KosiM4ecTBaTa Ha IMHK, KOGAIT K XpoM. BciHuky mpo6u cbhAbpxaT
apceH Hajg M/JIK, HO HAAKOM OT TAX HMMaT KOJIMYECTBA, [ECETOKPATHO MO-BHCOKH OT
HOpPMHTe 32 3aM’bpCsiBaHe Ha UHJYCTPUAIHU TepeHH.

YcTaHOBEHM ca M BUCOKH KOJIMYECTBAa CSpa B Cy6CTpaTUTE, KOETO ChLI0 H3HUCKBa
ompefesieHO BHHMaHUe, TbH KAaTO TA reHepupa BHCOKa KHCEJHWHHOCT, KBbJETO
JBYBaJIeHTHUTE aJIKaJJHU HOHU ca B MaJIKi KOJIMYeCTBa.

Kuce/MHHOCTTa Ha paBHUHHHUTE IUIOWALKH OT TEpPEHHUTE ONUTH e MOYTH
M3paBHEHA C Ta3W Ha OKOJIHUTE eCTeCTBEHU KadsiBHM FOPCKU MOYBH, HO HEAOCTAaTHYHO, 32
Jla HaMa/y MOJBIKHOCTTA Ha HAKOM TEXKH MeTajd M apceH B NO4YBOOGpasyBaliuTe
MaTepHasu.

AHanu3'bT Ha pacTUTEJHUTEe BHJOBEe W CbOOLIECTBA BBPXY HAaCUOHUILATA OT
pyaHuk ,EjnauuTe” mnosBojsisiBa Aa ce ompefend OGbAelMAT BHAOB ChCTaB 3a

peKyJTHBaLUsi Ha HapylleHuTe TepeHW. Toii MOKa3Ba, Ye TO3U CBbCTAB € TBBLPAE
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OrpaHHMYeH U 3a [a 3ana3suM aBTEHTHYHOTO BHAOBO pasHoo6pasue Ha pailoHa, TpaGBa
MHOro Jo6pe Ja NO3HaBaMe KaKTO EKOJIOTMYHWUTE YCJAOBHA Ha paifoHa, Taka M
efadpuuHuTe GPaKTOPH, KOWTO GUBAT HAN-TPYAHO BH3CTAaHOBUMH.

JuckycusTa BbpXy pe3y/NTaTHTe OT H3CJeBaHUATA HA KayeCTBaTa Ha HACHITHUTe

CKaJHU MaTepHald, KaKTO W NpOBeJeHHs TepeHeH ONMT, HU JaBaT OCHOBAHHA 3a
C/IeIHUTE OLleHKH:

o OT mpoyyBaHMTE CYGCTPaTH HaN-MOAXOAALY 33 OTIJeXJaHe Ha MHUTHH U

6060BH pacTeHUs e Cy6CTPAaTHT W3rPafieH OT M'bPBUYHH IIMCTH, CMECEHH C MOYBEHH
MaTepHasy, CleBaH OT Cy6CTpaTa, U3rpajieH OT YepHH INKCTH U Cy6CTpaTa U3rpajieH oT
I'bPBUYHH IIHMCTH OT 3aNa/jHO HACHIHLIE.

° BapyBaHeTo, He3aBHCHMMO OT cy6cTpaTa M HOPMHUTE Ha TOpeHe, BJMsie

TMOJIOXUTEJHO Ha efadHUYHUTE YCIOBHs, a OT TaM U BBPXY pacTe)ka U PasBUTHETO Ha
KUTHHUTE U 6060BU pacTeHus.

° Hait-nogxopsauy cyGeTpaT 3a TpeBHUTE BUZOBE Ce Ch3/iaBa Ype3 BHAcCAHe Ha

HEeBHCOKH 03U MHUHepaiHH TopoBse (Hanp. koMOGHHHUpaH Top Kristalon N1sP1sKis B f03a
9 kg/da), B chueTaHue c BapyBaHe.

o [lo-HaTaTBUIHOTO yBesMYaBaHe [o03ara Ha TOpeHe (KpucTanoH - 13.5

kg/da) nHe Bogu no mojo6psiBaHe Ha GUOMETPMYHMTE MOKasaTeNu (BMCOYMHA Ha
HajJi3eMHaTa Maca, A’bJ60YMHA Ha KOPEHOBaTa CHCTEMa, Bb3MOXHOCT 3a 06pasyBaHe Ha

PEnpoiyKTHBHY OPraHu) ¥ e MKOHOMUYECKH HeepeKTHBHa.

° HBCﬂEABaHHﬂTa A0 cera IoOKasBaT, 4ye YCTOl‘;I‘{HBOCTTa H pacTexbT Ha

TPEBUTE BBbPXY ONMTHHUTE IJIOIH He ca B sICHA 3aBUCHMOCT OT aKyMyJsanuaTa Ha TMM
(Texxxkn Meranu wu Merasouau). llo-ronsiMo 3HayeHHe 3a 3aTpeBABaHETO uMa
KMCE/IMHHOCTTa U TPaHy/IOMETPUYHHUAT ChCTaB, 0paj¥ KOETO BapyBaHeTo TpsibBa Aa
6bAe 3ajB/DKHUTENHO MepONpHSTHe [0 MOMEHTA Ha YCTOMYMBO 3afbpikaHe Ha

KHCeJIMHHOCTTa Ji0 HUBO, 6JIM3KO [I0 TOBA 3a eCTeCTBEHUTe eKOCHCTeMH B paiioHa - pH
>5-55.

° (0hy HanpaBeHHTe W3BOJH CTaBa SICHO, Ye BapyBaHETO IIPH peKyJTHBaLuaTa

TpﬂﬁBa Aa ce IMpoBexja, Korato pH e 1noj 6, 3a fa ce HaMaJIi HUBOTO Ha aKyMmyJjiauus Ha
TEXKH MeTaJli ¥ 0CO6eHOo Ha apCeH OT TPEBUTE, TBH KaTo Te ce ABABAT MO-HUCKO HUBO B
TpO(bH‘-lHaTa Bepura Ha Bb3CTaHOBEHaTa €KOCHCTEMA, OT KBbLETO Te3U eJIEeMEeHTH ce

noeMaT OT TPeBOIMaCHUTE XKMBOTHHU, XMIHUIIUTE, IOBHATA cbayHa H 4YOBeKa.
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llpeasup Haf-BaXKHUTE €KOJIOTUYHHU YCIOBUS NIPH NPOBEX/JaHe Ha GHONIOTHYHUTE
PEKyJITHBalHOHHH MEPOTIPUATHSA BbpXY NPOGHHTE MJIOIK Ha KoTa 1445 m U CTpbMHHUSA
CKJIOH MexAy KoTu 1302.5 m u 1340 m, KaKTo ¥ NeTrOAMIIHUTE HABIOLeHUS BBPXY THAX,
MOXEeM Jla OTKPOMM OCHOBHHMTE NPUYMHHM 3a ycllexa WM Heycrexa NpU U3N'bJIHEHUETO
Ha nocraBeHuTe Head. O6pbillaMe BHUMaHUe [JIaBHO BbPXY CeJHUTE aKI|eHTH:

° MHUKPOKJIHUMaTHYHUTE 0CO6EHOCTH B paiioHa Ha pyAHUK ,Enanure”;
° TeXHHYecKaTa oAroTOBKa Ha TepeHa;
MeJIMOpaTHBHHU MepPONpPUATHA 3a HaMaJIsiBaHe Ha KUCeJIMHHOCTTA;

° MHHEpPaJHOTO TOPEHE;

° BH/JO0B CbCTAB U 3aJieCABaHe Ha (bPIAaHKPI.

Mukpoxaumamuyunu oco6eHocmu @ paiioHa Ha pydHuk ,,Erayume":

MeTeopoIOrHYHUTE YCJIOBUA CHJIHO Ce KOJIe6asAT OKOJIO CPeJHUTE, HO npe3
neproja Ha M3CJeJBaHe ca TBbpJAE Pa3HOOOpasHH U He 0COB6EHO 6JIarONpPHATHH 3a
PasBUTHETO Ha peKyJTHBalHOHHATa pACTUTEJHOCT B pasIeXAAHUA paroH.
CTofiHOCTHTEe Ha TeMIepaTypaTa Ha Bb3AyXa W Ha NMajHaAuTe BajieXXH B OTASNHUTE
Mecelld CHJIHO Cce KoJiebasT OKOJIO CpejHHTe 3a ce30Ha. Banexxute ca pasmnpenesneHu
U3K/IIOYUTE/IHO HEpaBHOMEpHO, mpeobJsiafaBalljaTa 4acT OT TAX Ca HHTEH3UBHH H
NOpOMHM, He ycnsABaT fa 3amacAT M04YBOO6GpasyBalius MAacT C Bjara. Bamexwure B
OTAE/HH AHHM Ca MHOrO MHTEH3WBHU W Ch3/laBaT YCJOBHs 3a MOsiBaTa Ha epPO3HOHHM
nponecHd, pOBUHM M CBJMYaHHA Ha 3eMHH MacH. UHTEH3UBHUTE BaJieXXH Cb3AaBaT
He6JIaroNpUATHY METEOPOJIOrMYHH YCJIOBHSA 3a Pa3BUTHETO Ha peKyJTHBAlMOHHATA
PaCTHTEJIHOCT, CbC CTy/J€eHa NpoJieT U X/1aJHO U MHOTO BJIaXKHO JiATO. EceHTa nodskora e
no-xnajHa W BJIQXKHAa B CpaBHEHHWE CBbC CPeJHHUTe KJIMMAaTHYHUTE YCJIOBHA 3a
MHOTOroji11lieH Neproj B paiiona.

JlaHuuTe 3a MUKpOKIMMaTa B paiioHa Ha pyAHMK ,EnauuTe” HajaraT BCHYKU
MeJIMOpaTHBHHM MEPONpPHATHA U 3aJleciBaHeTo Ha pUAAHKUTE Aa ce MPOBeJaT 40 Kpas
Ha anpuJ ¥ eBEeHTYaJHO [0 I'bpBaTa AeceTAHEBKa Ha Maif, 3a Ja MMa Bb3MOXKHOCT
¢ujaHKuTe Ja ce BKOPEHAT W Ja Ce aJanTUPaT KbM YCJIOBMATA Ha CpejaTa.
MuHepaqHOTO TOpeHe CBIO TpAGBa [Aa MNPUKIIOYMM O Kpas Ha anpun (ako
METeOPOJIOTHYHUTE YCJIOBUA I03BOJIABAT), 3a Jla Ce pa3TBOPAT TOPOBETe U Ja

NoANOMOrHaT pacTeXa Ha TPeBUTE B MexAypeausaTa i ¢HA3HKHTE, PeCcnneKTHBHO Ja ce

YBEJIMYH TAXHATa NPOTUBOEPO3UOHHA POJif.
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TexHuuecka nodzomoeka Ha mepeHa

BaxeHn eTanm 3a ycneumHa 6HOJIOTHYHA PEKYJITHBALUsl BBPXY eApPOYaCTUYHUTE
CKaJIHM TepeHH OT U3TOYHOTO HacuMHilie e TeXHHYeCKH Jo6pe MOATOTBEHUAT TEpeH.
JuHamKKaTa BbB pOpMaTHpaHETO Ha pejieda U IUI'BTHOCTTA HA TOBA HU3KJIIOYHUTENHO
roJIIMO HaCHMMIEe NMPOABKABA J'BJITU TOLUHH. BbpXy MpoduJ, ChCTaBEH OT CKaJHH
KbCOBE U €ipH KaM'bHH, NIOKPUBAIMTE [0 NeChKJINBO-IPAXOBUTH 3eMHH MacH TPYAHO
6uxa Cb3jany yCTOHYMB Ha eposusTa cy6cTpar. [osisiMa 4YacT OT TAX, JOPM Ha
PaBHUHHHUTE MJIOIK Ha HaCHMHLIETO, OPONMAAAT B TOJeMUTe KYXUHH MEXAY eApuTe
CKaJIHM KbcoBe. [Ipu ToBa [ABHMXKEHHe HAa HEYIUIBTHEHHWTE CKaJHU M 3eMHHM Macu
NpPOCTpaHCTBaTa MeXJy CKaJHUTE KBbCOBE NOCTENEHHO Ce 3al’bjiBaT, KaKTO OT
nponajgHaiuTe OT HacCMNAaHUTe BDBPXY MNOBBPXHOCTTA CUTHO3eM WJIH [OYBEHU
MaTepuald, Taka W OT M3BETPUTENHHUTe NPOAYKTH HA CKaJNUTE, H3TPaXKAallH
HacunuweTo. [Io To3u HayMH TO Ce YIUIbTHABA M HaMalisiBa BUCOYMHATA M BI'bJIBT Ha
OTKOCHTE.

BbpXy Hak/IOHEHHTe U CTPBMHH CKJIOHOBe JUHAMHKATa Ha CjAraHe e no-CHJIHO
u3paseHa, ThH KaTO YacT OT CHTHOYACTHYHHS MaTepHas mponaja B AbJA60YMHA, a
roJisiMa 4acT OT Hero epo3vpa KbM N0-J0JHUTE YacTH Ha CKJIOHA. 32 TOBa 6M0JIOTHYHOTO
ycBOABaHe Ha Te3M 4YacTH OT HACHNMILETO He Tpsa6Ba Ja 3anoyBa BejHara ciej
HacCHNBaHETO U NOKPHUTHETO Ha NMOBBPXHOCTTA UM CbC CHTHOYACTHYHHM 3eMHH Macu
Y/WK NOYBEHH MaTepHaaH. 3aTpeBsiBaHETO WM 3aJiecsiBaHEeTO Ha Te3M TepPeHH Tpabra
Ja cTaHe cjej NoBeve OT efAUH BereTalMOHEH Ce30H, 3a Ja ce Jajie Bb3MOXHOCT Ha
MOBBPXHOCTTA [la Ce YIUIBTHH M aKo e HeoOGXOAMMO, Jja ce NOAPaBHU JONMbJHUTEHO.
OcBeH ToBa, 6e3 TepacMpaHe M H3rpaKJaHe Ha IUleTYeTa WM APYr BapHaHT Ha
yKpensaHe (HampuMep H3Mo0J3BaHe Ha GUOPOrO3KH WM TEOMpEXH) Npo6JeMbT He
Moxe Ja ObAe pellleH. Te3W TeXHHYECKH MepKH, B KOMOWHALUUA C NOAXOAALIA
PaCTUTENIHOCT, Ca YCTOHYMBUAT BapHAHT 3a HaMaJisiBaHe HA epo3UATa W CBJAMYAHE Ha
3€MHH MacH NpY NPOAL/KUTE/HH BaJIeXKU ¥ He6J1aroNpUATHY KIUMaTHYHH YCI0BU.

[Ipu nposexjaHeTo Ha GHOJIOrMYHATA PEKYATHUBaLKs Ha U3TOYHOTO Hacumuiie
oT pyAaHuk ,Enagure” oOpbijaMe ocoGeHO BHHMaHHE Ha CTabGHJIM3HPaHETO Ha

NOBBPXHOCTHHA IOYBEH cloi, TBH KaTo rojgma 4acT OT OTIajga Ha 3aJIeCeHuTe
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dUAaHKM Ha HAaKJIOHEHWs! TepeH ce ABJKAT Ha CTpyHyecTaTa eposus, obpyuiBaHe M

CBJIM4aHMA C 06XBAT OT HAKOJIKO KBaJpaTHU MeTpa.

MenuopamueHu Meponpusamus 3a HaAMa/1s6aHe Ha KuceJIUHHoOcmma

Pe3ysiTaTUTe, KaKTO OT BereTallHOHHHSA ONHUT, TaKa U OT HAKOJKOTOAMLIHHSA
TepeHeH OMNMT, AOKasBaT, 4e 2-3 TOAMHM cCJie[ N'bpBOHAYAJHOTO BapyBaHe HAMa
ChILECTBEHA pa3/iMKa Mex/y BapyBaHHTe M HeBapyBaHMUTE IJIOWIAJKH IO OTHOLIEHHe
[poMAHATa Ha KUCEJMHHOCTTA. B Mo-CyXuTe Ce30HM KMCEJMHHOCTTa MHOrO 6bp30 ce
B'b3CTaHOBABA [0 HUBA, GJIU3KU [0 I'bPBOHAYaJHUTE CTOHHOCTH, a MPH MO-BJIAXKHUTE
BapyBaHM M HeBapyBaHH IUIOLIaJIKA UMaT G6JIM3KK CTOMHOCTH Ha KHCeJHWHHOCTTa. ToBa
ce 0bsiCHBa C MPOMHBHUA THI BOZIEH PEXUM, IPH KOHTO NPOABIKUTENHNUTE BajexH,
OTMHBAT KHCEJIUTE MO3ULMHU B AbJ60YMHA Ha TOYBEHUA NPOGUII, a P MO-CyX Nepuof,
0 KamWwIApeH BT ce H3KayBaT 0OpaTHO KbM MOBBPXHOCTTA.

BbIpekd TOBa, NPeABUJ MUKPOKJIMMATa B paloHa Ha pyAHMK ,Enauure’, u B
cnyyaif Ha 3acyulIMBM TepUOAH, luie 6bAe MO-MoJIe3HO Ja ce BHACA Mpe3 eceHTa
[BYKpaTHO M3YMCJEHOTO KOJMYECTBO MeJIMOpPaHT, 3a Ja ce mnpueMe Io-jo6pe OT
o4YBoO6GpasyBallus MaTepHaa — BapTa fAa Ce PasTBOPH U HeyTpaju3vpa NOCTEeNeHHO
[OYBEHWS pa3TBOpP M B Abji6oyuHa. CieABaljaTa HeyTpaausalus ce NpaBd IpHU
noHwxeHue Ha pH Mo/ HUBOTO Ha TOBAa Ha eCTECTBEHUTe 0YBH 3a paiioHa. XuapaTHaTa
Bap, U3M0JI3BaHa B PyAHHKa, € 0AX0/Alll BapOB MaTepHall.

BapyBaHeTo Tps6Ba ja ce U3BbpLIBA PABHOMEPHO, HEKOJIKOKPATHO — IBYKPaTHO
Y TPUKpATHO, B 3aBUCHMOCT OT HOpMaTa.

[IpenopbYUTENIHO € BCHYKM MeJHMOpaTUBHM MepONpHUATHA Ja NMPHUKIIYaAT [0
Kpasi Ha Mecel] alipuJl 1 eBeHTyasHO [0 I'bpBaTa JleceT/HeBKa Ha Mecel| MaH, Taka ue

(bHAaHKHTE Ja Morar Ja 3arno4yHaT BereTallMOHHHA CE30H NPpH }106pﬂ TMO4YBEHH yCJIOBUA.

MuHnepaaHo mopene

BaxkHO ycJi0BMe 3a A06pHs pacTex U pasBUTHE Ha PacCTEHUATA e OCUTYPABAHETO
UM C XpaHUTeJHH BelecTsa. TopeHeTo Tpsi6Ba Aa ce u3pbpuiBa ¢ NPK (nanp. amonuesa
ceJUTpa, Kajiues Top ¥ cynepdocdaT unu c koMGUHKMpPaH Top — Hanp. kpucranoH N:P:K ¢
akTHBHO BemecTBo 18:18:18 % (unm 15:15:15%). Haii-noaxopsima TopoBa HOpMa e

9.0:9.0:9.0 kg/da Nis:P1s:Kis - c ecenHo (4.5:4.5:4.5 kg/da) + nponerHo (4.5:4.5:4.5



TOpeHe He BOAM [0 MO-Z06Bp pacTex, Thi KaTo rojisiMa yacT OT TOPOBETE JIECHO Ce
W3MMBAT B JbJ60YHHA, 2 HUICKHTE HOPMH Ce YCBOSIBAT N0-6bp30.

MuHepaJHOTO TOpeHe Chilo TpsiGBa Aa NPHKJIIOYH J0 Kpas Ha anpu.a - Mai (ako
MEeTeopOJIOTMYHUTE YCJIOBHS 103B0J1sABAT). TOBa lije I03BOJIK TOPOBETE Jja Ce Pa3TBOPAT
U Ja IOJTIOMOTHAT pacTexa Ha TpeBUTE UM B pefioBeTe Ha GHJaHKUTE Ollje B Ha4aJloTo
Ha BereTalysTa, PeCleKTHBHO Ja Ce YBeJUYH TAXHaTa NPOTHBOEPO3HOHHA POJis.

IIpoBefieHHTE MO rOpEONHCaHHA METOJ, MeJHOpalHH rapaHTHpPaT KauyecTBEHO

U3BbpLIBAHE Ha 6HOJIOrMYHATA PEKYITHBALHUA.

Budoe cscmas u 3a1ecsaeaHe Ha hudaHku .

IlosiyyeHUTe pe3y/NTaTH OT HWHBEHTAapU3alLMATa Ha 3aJleCeMHUTe KYJITYpH
MoKa3BaT, Ye MpHUXBalljaHeTo Ha U3MoJ3BaHUTEe QUJAHKKU e MHOro J06po, B rpaHHLIUTe
Ha 80 - 100 %. EgUHCTBEHOTO M3KJIIOYEHHE e M0 OTHOoLIeHHe Ha 06MKHOBeHaTa ena,
KOETO BEpOSAITHO Ce J'bJDKU Ha crefUYHH JIOKaTHU NPUYMHH WU Ha CbCTOSSHUETO Ha
¢upaHkuTe cief AocraBkaTta. OcBeH TOBa3, TA € BHJ, KOWTO pacTe BBbpPXy Mo-GoraTu
noyeu. C Hali—-Z406po MpUXBalllaHe ca ApOHUSA U IIMIKa OT XpacTOBUTe BU/OBe U Hpesa,
SIBOP ¥ CMBbpPY OT J'bpBeCHUTE BUJOBe. [IpuxBalljaHeTO Ha YepHHUs 60p He e No-PasuYHO
OT NpHUXBAallaHETO My BBPXYy €CTeCTBEHH TepeHH, BBIpPEKH 4Ye MPOUSXOLBbT Ha
buAaHKKUTE e OT Mo-HHUCKa HafMopcka BUcoynHa (CaMOKOB) M KayBaHETO My Ha J0CTa
Mo-roJisiMa BUCOYMHA JjaBa OTpaXkeHHe BbpXy ToBa. [Ipy u3noJi3BaHe Ha TO3H BU/J, KAKTO'
¥ Ha OCTaHajuTe, TPAOBA A3 Ce ThPCAT QUAAHKH OT pa3caZiHUK ChC ChbllaTa HaiMOpCKa
BHCOYHHA.

Bb3 OCHOBa Ha MOJIyY4EHUTe Pe3yJITaTH MOXe Ja ce TBbpAH, Ye noAbpaHuTe 3a
ONMUTAa JbPBECHH M XpacTOBU BH/OBe, ca nojxoAAuy. [lpenopbysa ce MPoOBeX/JaHETO Ha
6UOJIOTHYHA pPeKyJTHBal{sA Ha HacUmuMuia OT py[ojo6uB, NoAobHH Ha M3TouHo

HaCUIIH1LE, [a Ce U3BbPLIBA IVIABHO C BUJ0BE KaTO YepPeH U 651 60p, CMBpY, 6p833, ABOD,

APOHHA MU LIHMIIKA.
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RESSUME
APPROACHES TO RECLAMATION OF MINE EMBANKMENTS FOLLOWING THE EXAMPLE OF
THE EASTERN EMBANKMENT OF ELATSITE MINE
P. Petrov

The monograph examines opportunities for reclamation of disturbed terrains
from mining following the example of the Eastern embankment of Elatsite mine.

The present monograph is based on studies carried out between 2010-2015.

Currently Elatsite cooper pottery field is the largest mine at Balkan Peninsula.
Most of the extraction as well as preparation of cooper ores for processing, excluding
their enrichment to a finished cooper concentrate, are concentrated on a relatively small
area around Elatsite mine. In relation with that operation a lot of embankments with
diversity of sizes and volumes, which lead to degradation of mountain landscape, are
spread in the forest area. At present they are consolidated in two large embankments -
Eastern and Western. The Eastern embankment is being partly reclaimed and the
reclamation is still in progress. The Western embankment is growing in high and in
south-western direction.

The embankments are steep and they are built of rigid acid rocks and large
particle materials. Thus the embankments influence on the environment is characterized
by increasing of heavy metals concentration in rivers, as well as increasing the solid
leakage in them. The limited vegetation within the complex raises tendency to drought
and dusting of the atmosphere. That is way reclamation of the disfurbed terrains at
Elatsite is a real challenge. For these reasons, the reclamation of the disturbed terrains of
the Elatsite mine is an essential element of the environmental protection and restoration
efforts of the company in the mining area.

The focus of this work is to establish a sustainable ecosystem trough biological

reclamation of the embankments of Elatsite mine, as well as its including in forest-

mountain landscape.

The purposes of this monograph are:

- to analyze environmental conditions in the region of Elatsite mine;
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- to examine the granulometry and physic properties of embankment
materials by mine operation as a root layer; to examine chemical content and properties
of embankment materials;

- on the basis of these studies and scientific findings, experiment with
grassing with suitable grasses and afforestation with tree and shrub species on the
embankment surfaces of biological recultivation to accelerate the soil formation process
and restore the forest ecosystem on the embankments;

- to track development and assess the effectiveness of the planned
melioration events and the choice of tree species and shrub species for reclamation.

In order to achieve the monograph’s purposes the following tasks are set:

1. Review of the conducted studies in the region of Elatsite mine;

2. Analysis on basic ecological components and factors in the region of Elatsite
mine and their role in soil formation process and further biological reclamation - climate,
geological and hydrological factors, soils in the adjacent terrains;

3. Study and analysis on plant species in the mine region - newly emerged
grass species on the rocky surface of the Eastern embankment and the natural species
composition of forest ecosystems;

4. Examine of physical and chemical properties of embankment materials of
Eastern embankment as a starting material for soil-forming process by physical and
chemical analysis;

5. Establishment of rock materials, meliorative activities and order of reclamation
suitable for the purpose of reclamation in the reclamation of the damaged terrains;

6. Setting up a field experiment with available types of small scale rock
materials and grass mixtures and tree saplings suitable for the ecological conditions of
the area. Determination of granulometric and mechanical composition of reclaimed sites;
analysis on chemical content - content of organic matter and essential nutrients, as well
as heavy metals and metalloids content in the root layer - that give notion about
development of soil formation processes at the established condition;

7. Identification of proper plant species for biological reclamation.

The subject of the study is the Eastern installation for mining waste storage
(embankment) of Elatsite mine in connection with its biological reclamation. It is formed

by the open mining of copper ore.

20



In order the tasks to be implemented and purposes to be achieved the following
survey methods had been applied:

Terrain - samples from different parts of embankments had been taken and the
qualities of materials for soil formation substrates had been analyzed. The samples had
been analyzed for the main soil indicators - common physical properties, acidity,
carbonates, basic nutrient elements and humus, heavy metal content, salinization
(electrical conductivity).

Terrain experiments had been conducted on two sites which are part of Eastern
embankment: site at 1445 m with area of 8.5 da and site between 1340 m and 1302.5 m
with area of 22.042 da. Terrain experiments are based on the results from the vegetative
experiment. The site that is set up at 1445 m is composed of different substrates, which
are subject to an additional comparative study.

Sites where the field experiments are carrying out had been technically prepared
with different melioration activities (liming, mineral fertilization) grassed and planted.

As a result from the conducted studies has been found that:

The density of fine-grained soil, which is the soil-forming layer of embankments,
does not differ much from that of natural soils - the bulk density varies slightly around
the average for soils - 1.5 g/cm3 (from 1.48 to 1.66 g/cm?3).

The porosity of the substrate varies between 26.89 % and 36.45 %. This is close
to the porosity of sandy-clay soils, but the porosity of black slate substrate is barely 16.67
%.

The values for total and overall water storage capacity for all substrates are
very close. The total water storage capacity varies around 24 %, rather the overall water
storage capacity is between 22 and 24.60 %. These data show that embankment
materials hold some water in their crawl spaces after rainfall, excluding the water, which
is absorbed by clay particles and minerals, which makes it easy to drain between them.
The retained water between the capillaries and the clay particles (the difference between
total - and overall water storage capacity) is less or about 1 %.

The data about overall water storage capacity differ between the distinct
substrates.

The studies on both vegetation and terrain experiments show that there is no
organic matter in the rock mass. This could be referred to carbon, which is included in

the composition of some minerals, rather than in their organic matter.
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The nitrogen content is also insignificant. Almost everywhere it is between 0.010
% and 0.022 %. The available phosphorus forms show that substrate availability ranges
from 8.53 mg/100g to 16.10 mg/100g, which ranks the soils with average availability.

Mobil potassium is abundant in the embankment materials (the potassium content
of all substrates is over 10 mg/100 g).

The data show that for the biological reclamation of the disturbed terrains is
needed to be used nitrogen and phosphorous fertilization and better in combination with
green fertilization etc. grassing with legumes.

One of the most important examined parameters, in the present study, is the
content of heavy metals and arsenic. The analyses show that copper, cadmium, and
lead have the highest content in the substrate (above the maximum allowable
concentrations (MAC)). The content of zinc, cobalt, and chrome is less expressed. All
samples contain arsenic over the MAC and some of them have quantities ten times higher
than the pollution standards for industrial sites.

High amounts of sulfur have been found in the substrates and this requires some
attention, as it generates high acidity where the divalent alkaline ions are small in
quantities.

The acidity of the plain grounds from the terrain experiments is almost equal to
that of the surrounding natural brown forest soils, but insufficient to reduce the mobility
of some heavy metals and arsenic in soil-forming materials.

The analysis on plant species and communities on the embankments of the Elatsite
mine allows determining the future species composition for reclamation of the disturbed
terrains. It shows that this composition is too limited and to preserve the authentic
species diversity of the area, we must know very well both the ecological conditions of
the area and the edaphic factors that are most difficult to recover.

The discussion on the results of the research on properties of the embankment

rock materials as well as both vegetation and terrain experiments have given us a basis
for the following assessments:

Best suited substrate for growing cereals and legumes is the substrate
constituted of primary slates mixed with soil materials, followed by substrate made up of

black slates and substrates made of primary slates from Western embankment;

The liming has positive influence on the growth and development cereals

and legumes, irrespective of the substrate and fertilization norms;
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° Best suited substrate for grass species is achieved by introducing low doses
of mineral fertilizers (e.g. crystallion N1gP1sK1s at a dose of 9 kg/da) in combination with
liming;

o Further increasing of the dose of mineral fertilization (crystallion - 13.5
kg/da) does not improve biometric performance (height of the ground mass, depth of the
root system, possibility of formation of reproductive organs) and is economically
ineffective;

° The studies till now show that the resistance and growth of grasses on
experimental sites are not clearly dependent on the accumulation of HMM. Greater
importance for gréssing have the é'c—idity and granulometric composition, so the liming
must be a mandatory measure until the acidity persist to a level close to that of natural
ecosystems in the area - pH> 5 - 5.5;

° From the conclusions it is clear that liming during reclamation should be
carried out at any pH reduction of less than 6 in order to reduce accumulation of heavy
metals and especially arsenic from the grasses as they appear as lower level in the trophic
chain of the restored ecosystem from where these elements are taken up by herbivores,
predators, hunting fauna and humans.

Considering the most important ecological conditions in conducting biological
reclamation activities on the sites at elevation 1445 m and the steep slope between
elevations 1302.5 m and 1340 m, as well as the five-year observations on them, we can

outline the main reasons for success or failure to meet the set goals. We focus mainly on

the following highlights:

° Microclimatic features within the region of Elatsite mine;
° Technical preparation of the terrain;

° Melioration activities for reducing the acidity;

° Mineral fertilization;

° Species composition and afforestation of saplings.

Microclimatic features within the region of Elatsite mine

Microclimatic conditions strongly fluctuate around the average, but during the
survey period they are very diverse and not particularly favorable for development of
vegetation in the observed area. Air temperature and falling rainfall in individual months

fluctuate strongly around the average for the season. Precipitation is unevenly
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distributed, the majority of them are intensive and torrential, unable to store the soil-
forming layer with moisture. Precipitation in particular days is very intensive and creates
conditions for the occurrence of erosion processes, ditches and landslides. Intensive
precipitation creates unfavorable weather conditions for development of reclaimed
vegetation, with cold spring and cool and very humid summer. Autumn is sometimes
cooler and damp compared to weather conditions in the area.

Data on the microclimate within the region of Elatsite mine require melioration
activities and afforestation of the sapling to be carried out by the end of April and
eventually by the first ten days of May, in order the saplings to be rooted and adapted to
the conditions of the environment. Mineral fertilization should also be completed by the
end of April (if the weather conditions allow) in order fertilizers to dissolve and help

growth of the grasses in the gaps and saplings, respectively to increase their anti-erosion
role.

Technical preparation of the terrain

An important stage for successful biological reclamation on the large-scale rocky
terrains of Eastern embankment is the technically well-prepared terrain. The dynamics in
forming of the relief and the density of this extremely large embankment has been going
on for many years. On a profile made up of rock fragments and large stones, the sand-
covered earth masses woﬁld hardly create an erosion-resistant substrate. Most of them,
even on the flats areas of the embankment fall into the large cavities between the large
rock fragments. In this movement of untied rock and earth masses, the spaces between
rocks are gradually filled both by fine soil or soil materials as well as the weathered
products of the rocks forming the embankment. In this way it seals and reduces the
height and angle of the slopes.

The dynamic of settling is more pronounced on steep slopes. That is way part of
the small size material falls in depth and much of it erodes towards the lower parts of the
slope. Therefore, the biological absorption of these particles of the embankment should
not begin immediately after the infilling and cover of their surface with small particulate
matter of earth masses and/or soil materials. Grassing or afforestation of these terrains
should be carried out after more than one vegetation season in order to allow the surface
to become compacted and to be further altered, if necessary. Furthermore, without

terrain terraces and strengthening matting or another option for strengthening (e.g.

24



biomath or geonets) the problem can not be solved. These technical measures in
combination with appropriate vegetation are sustainable option for preventing erosion
and landslide due to prolonged precipitation and adverse climatic conditions.

In conducting the biological reclamation of the Eastern embankment of Elatsite,
we pay particular attention to the stabilization of surface soil layer, because much of

dropping of the afforested saplings on the sloping terrain is due to erosion, degradation

and landslides with a range of several square meters.

Melioration actions for reduction the acidity

The results, both from the vegetation and from the several years of terrain
experiments prove that 2-3 years after the initial liming there is no significant difference
between limed and not limed sites in terms of acidification. During dry seasons, acidity is
rapidly recovering to the levels close to the initial values and have close levels of acidity
in limed and not limed sites with greater storage of moisture. This is explained by the
variable water regime by which prolonged precipitation rinse the acidic positions into
depth of the soil profile and in drier period they climb back to the surface.

However, considering the microclimate in the area of Elatsite mine and in the case
of dry periods in the autumn, it will be more useful to introduce twice the calculated
quantity of meliorant in order to be better absorbed by the soil-forming material - to
dissolve the lime and neutralize the soil solution gradually and in depth. The next
neutralization should be carried out when the pH falls below the level of natural soils for
the region. Hydrated lime used in the mine is a suitable lime material.

Liming must be carried out evenly, repeatedly - twice and tree times depending on
the norm.

It is recommended all melioration activities to be completed by the end of April

and eventually until the first ten days of May, so the saplings can begin the growing
season under good soil conditions.

Mineral fertilization

An important condition for the growth and development of plants is to provide
them with nutrients. Fertilization should be carried out with NPK (e.g. ammonium nitrate,
potassium fertilizer and superphosphate or combined fertilizer - for example, N:P:K with

active ingredient 18:18:18 % or (15:15:15 %). The most suitable fertilizer rate is 9.0:9.0:

25



9.0 kg/da Nis:P1s:K1s - autumn fertilization (4.5:4.5:4.5 kg/da) + spring fertilization
(4.5:4.5:4.5 kg/da) with the above pointed combined fertilizer doses. Increasing fertilizer
doses does not lead to better growth as much of the fertilizer is easily washed in depth
rather the smaller doses are absorbed more quickly.

Mineral fertilization should be completed by the end of April - May (if the weather
conditions allow). This will allow the fertilizers to dissolve and support the growth of the
grasses or the roots of the saplings at the beginning of the vegetation, respectively to

increase their anti-erosion role.

The meliorations carried out on the above described method guarantee the quality

of biological reclamation.

Species composition and saplings afforestation

The results obtained from the inventory of the afforested crops show that the
attaching of saplings is in range of 80 - 100 %. The only exception is with regard to silver
fir, which is probably due to specific local causes or the condition of the saplings after
their delivery. In addition, it is a species that grows on richer soils. With the best
attaéhing are: from shrub species - black chokeberry and dog rose and for tree species -
birch, maple and spruce. Attaching of black pine is not more different than attaching on
its natural terrains, although the origin of the saplings is of lower altitude (Samokov) and
its elevation at much higher altitude affects it. When using this species as well as the
others, it should be looked for saplings from plant nursery with the same altitude.

Based on the results obtained, it can be concluded that tree and shrub species
selected for experimentation are appropriate. It is recommended that biological
recultivation of ore deposits similar to the Eastern embankment be carried out mainly

with species such as black and white pine, spruce, birch, maple, chokeberry and dog rose.
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PE3IOMETA nHa
CTATHH M AOKJIAAH, NyOJINKYBAHU B HAYYHHU
U31aHus, pedepUPAHN M HHAEKCUPAHH B
CBETOBHOM3BECTHM 0a3M JaHHM C HAy4YHA
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reclaimed sites in Bulgaria, CBU International Conference Proceedings 2019 Vol 7 (2019): DOI:
10.12955/cbup.v7.1492




.71
Paviova, P., N. Minkov, P. Petrov, Ev. Sokolovski. 2009. Solar and wind energy —

comparative analysis and assessment on the possible environmental impact, Foresrty thought,
2, 2009, Vol. 15, p. 167-173, Univeristy of Forestry, Sofia

A comparison between the expected environmental impacts on some of the
environmental components that could be caused by generation of electricity from renewable
energy sources, more specifically by solar panels and wind turbines is made. Although the
current analysis is still preliminary, the expected impact assessments on the ambient air, water,
landscape (land usage), noise and biodiversity give us a general outlook concerning the more

environmentally friendly type of renewable energy source.

Ilagnosa, Il., H. Munxos, II. Ilempos, Ee. Coxonoscxu. 2009. Cnwruesama u
6AMBPHAMA €HePUA — CPAGHUIMENeH AHANU3 U OUeHKA HA 6b3MOdCHUME 6b30elicmeus
6vpxy oxonnama cpeoa, Jlecosvocka mucwvn, 2, mom 15, cmp. 167-173, Jlecomexruuecku
Ynusepcumem, Cogpus

HamnpaseHo e cpaBHEHHE MEXAY O4aKBaHHTE BB3ACHCTBHA BEPXY HAKOH KOMIIOHEHTH
Ha OKOJIHaTa Cpejia NpH IPOMU3BOACTBO Ha EJIEKTPOCHEPTHs OT BH30OHOBAEMH EHEPTHHHM
M3TOYHHMUM H IO-KOHKPETHO OT CJI'BHYEBM NAHEIM M BATHPHU TypOuHM. Bbmpexku ye T03M
aHauM3 € NpelBapuTesneH, OYaKBAaHMTE BB3ACHCTBHA BBPXY aTMOCGhEpHHS BB3IYyX, BOAMTE,
TIOYBMTE, NaHAmadTa, myma ¥ 6uopazHo0O6pa3MeTo HU AaBaT NPECTaBa U3I0JI3BAHETO Ha KOH

OT Bb300OHOBSEMHUTE SHEPTUIHHI U3TOYHUIIM € TT0-€KOJI0rocho0pasHo.




I'.7.2.

Petrov, P., I. Dombalov, Y. Pelovski, El. Zheleva. 2011. Investigation of Robinia
pseudoacacia growth on a thermal plant waste landfill, JEPE, Vol 12, No 3 (2011), p. 1023—
1031

As a result of coal burning in power plants, huge amounts of slag and ash are generated.
Common practice is the waste from power plants to be disposed on a landfill. Because of their
nature — non-toxic, proper chemical and physical characteristic, they create appropriate
environment for tree and bush growth without applying any additional meliorative activities. In
the present study we have examined the growth of wildings (Robinia pseudoacacia) on a
disposal site for industrial waste from coal thermal plant. The main growth indicators of the
sample species were observed and were compared to those of other local and typical species.

As aresult, the possibility of utilisation of coal ash in large scale landscape project was proved.

Hempos, II., HU. JJombanos, H. Ilenoecku, En. XKenesa. 2011. Ipoyueane 6BpXy
pacmexca Ha Robinia pseudoacacia evpxy oOeno 3a omnadvyu om evzIUHA
monnoenexmpuuecka yenmpana (TEL). )Xypnan 3a exonozus u onazeame Ha oKoiHama
cpeoa. Tom 12, Ne 3 (2011), cmp. 1023-1031

B cnencTeue or u3rapsiHeTo Ha BBIMIMINA B TOMIOenekTpudeckute nentpanu (TELL), ce
TeHepUpaT OTPOMHHM KOJIMYECTBA IIIaKa M nernel. UecTo cpemaHa npakTuka € OTHagbLHTe OT
TEL ma ce nenonupart. Ilopanu TexHHs NMPOM3XOJ — HETOKCHYHH, NMOTXONAINM XHMHYHH H
(u3M4HK XapaKTEPHCTHKH, Te Ch3JaBaT MOIXOASAINA CPE/a 32 PACTEX Ha AbPBETA M XPACTH,
6e3 Heo6X0MMMOCT OT IIpHIIAaraHe Ha IOIBIHUTEIHN MENMOPATHBHH AEHHOCTH. B HacTosIoTo
u3CleIBaHe € MPOy4YeH pacTexsT Ha Osana akaums (Robinia pseudoacacia) BBPXy HEmo 3a
HHAYCTPHAIHM OTMAABIH OT BBIVIMINHA TOIUIOENEKTpHuecka IeHTpana. Habmiomasanu ca
OCHOBHHTE HHOMKATOPH 3a PACTEX HA EK3EMIULAPH OT M3CIIEABAHMS BH, KATO Ca CPABHSBaHH
C TaKMBa Ha JpPYrM MECTHH BHIOBE. B pe3ynrar Ha TOBa € HOKa3aHa BBE3MOXKHOCTTA 3a

OITOJI30TBOPABAHE HA BBIJIMILHA IIEIIC]I B MamaGeH HaH)I,IIIa(bTCH IIPOCKT.




I'.7.3.

Metcheva, R., M. Beltcheva, B. Naumov, Y. Yankov, T. Mitchev, L. Profirov, P. Mitov,
L. Kenderov, E. Georgieva, P. Petrov, S. Goranov. 2016. Faunistic study of the Tsibar Danube
Island, Forum geografic. Studii si cercetdri de geografie si protectia mediului Volume XV,
Issue 2, p. 152-161 (10) http://dx.doi.org/10.5775/fg.2067-4635.2016.141.d (EBSCO)

Tsibar Island is situated on the Bulgarian part of the Danube River, at 680 m of the
Bulgarian and about 100 of the Romanian coasts from 716 to 719 km along the river, with an
area of 1.3 km?. The territory is covered mainly by riparian woodland. Because of its European
importance to the protection of rare and threatened habitats, plants and animals, including birds,
the island falls within the borders of proposed Natura 2000 sites under both the Birds and the
Habitats Directives. Part of the island is placed under strict protection as a managed reserve
“Ibisha”. In 1997 the territory was designated as an Important Bird Area by BirdLife
International. In 2002 the reserve has been declared as a Ramsar site according to the
international convention for the conservation of wetlands. Tsibar Island is of international
importance defined by one of the largest mixed colony of herons and cormorants in Bulgaria.
It is a site of global importance for the nesting Pygmy Cormorant (Phalacrocorax pygmeus)
and White-tailed Eagle (Haliaeetus albicilla) and one of the most important sites in Bulgaria
for the nesting of the Night Heron (Nycticorax nycticorax), Squacco Heron (Ardeola ralloides)
and Spoonbill (Platalea leucorodia). There have been identified more than 100 animal species:
42 terrestrial and 16 aquatic invertebrates, 5 fish species, 1 amphibian and 1 reptile species, 30 -
birds (including 22 breeding), 16 mammalian species (including 8 species of bats). Ascertained
are the Medicinal leech (Hirudo verbana), which is a rare species at the European level,
endangered Thick-shelled river mussel (Ijnio crassus), protected fish Asp (Leuciscus aspius)
and Great raft spider (Dolomedes plantarius), included in the Red Data Book of Bulgaria in the

category "extinct". A management plan for Ibisha Menaged Reserve was developed in 2015.

Meuesa, P., M. Benueea, 5. Haymos, U. Inxos, T. Muues, JI. Ilpogpupos, IT. Mumos, J1.
Kenoepos, E. I'eopzuesa, II. Ilempos, C. I'opanos. 2016. @ayrucmuuno npoy4eane Ha
Hynasckus ocmpoe Luéwp, Teozpagpcku popym. Studii si cercetari de geografie si protectia

mediului Tom XV, Hz0. 2, cmp. 152-161 (10) http://dx.doi.org/10.5775/fg.2067-
4635.2016.141.d (EBSCO)

Ocrtpos [uGsp e pasnonoxen B Opirapckara gact oT peka Jlynas, Ha 680 m ot
BrarapckoTo u okosno 100 m ot PymsHCKOTO Kpaitbpesxxue oT 716 no 719 km no TeyenueTo Ha

pekara, ¢ wiom oT 1,3 km? TepuropusTa e MOKpHTA NPEAUMHO OT Kpakpeuna ropa. Ilopagu
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EBpormeiickoTo cH 3Ha4€HME 3a OIIa3BAHETO HA PEJIKM M 3aCTpallleHH MECTOOOMTaHH, paCTEHHs
M YKHBOTHHM, BKJIIOYMTENHO NTHIM, OCTPOBHT IONAja B I'PaHULMTE HAa 3al[HTEHH 30HH OT
mpexara Hartypa 2000, xakro mo J[upektuBara 3a oma3BaHe Ha OWBHTE NTHIM, Taka H IO
JlMpexTHBaTa 3a Ona3BaHe Ha MPUPOJHHUTE MECTOOOMTaHM 1 Ha quBaTa ¢ropa u ayHa.

Yact oT 0CTpOBa € MO CTPOra 3aIiKTa KaTo NoANbpiKaH pe3epsart ,,buma®. IIpe3 1997
I. TEDUTOPHATA € OIpeneNeHa KaTo BakHa 30Ha 3a nruuure oT BirdLife International. Ilpe3
2002 r. pe3epBaTsT € 00sBeH 3a PaMcapcko MsCTO cropen MeXOyHapoAHaTa KOHBEHLMS 3a
onaspaHe Ha BiaxHure 30HH. OctpoB LI6BP € ¢ MEXIYHapOZHO 3HAYEHHE, OMNpPEACNICHO
3apajgy €Ha OT Hail-TOJIEMHUTE KOJIOHMH OT Yarumd H kopMopaHHu B bearapus. Tosa mscTo € or
r100aJHO 3HA4YEHHE 3a THE3JCHETO Ha Mankus kopmopaH (Phalacrocorax pygmeus) u
MopckuAt open (Haliaeetus albicilla), v egHo OT Hali-BaXkHUTE MecTa B brirapus 3a rHe3neHe
Ha HomHa yaruia (Nycticorax nycticorax), rpuBecra yamna (Ardeola ralloides) v nomarapka
(Platalea leucorodia). YcranoBenu ca nosede ot 100 )HBOTHHCKH BHIA: 42 CyX03eMHH 1 16
BOIHM Oe3rpnbHaunu, 5 Buma pubm, 1 BuMA 3eMHOBOmHM M 1 Bup Biedyro, 30 nTuim
(BxmounTenHo 22 rHe3mAmM), 16 Bunma Oo3aiiHuuM (BKIIOYWTENHO 8 BHMIA TNPHICHH).
VYcranoBeHu ca 1oxHa nmussuua (Hirudo verbana), xoato e psaabk Bun Ha EBporeiicko HUBO,
3acTpaiueHa oBanHa peyHa muna (Unio crassus), 3amureH pacnep (Leuciscus aspius) u
Dolomedes plantarius, Bxntoueny B YepBeHarta kHura Ha benrapus B KaTeropus ,,M34e3Hanu".

IIpes 2015 r. e pa3paboTeH 1u1aH 3a yrpaBleHHE Ha MOAABPXKAH pe3epsar ,,ouma®.
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Zheleva, E., P. Petrov, S. Ivanova. 2016. Characterization of soils and parent materials
from rehabilitated embankments in the area of DPM INC., Chelopech, Journal of
Environmental Protection and Ecology 17, No 4, p. 1324-1333

Dundee Precious Metals Chelopech’ Inc. is a company for gold and copper mining and
processing within the field of Chelopech. Over the years land disturbances by the mining
processes have been analyzed and a lot of reclamation projects had been implemented within
the field of Chelopech. Purpose of these projects is mitigation the negative mining impact on
the environment as well as restoration of an environmentally sound ecosystem within the village
of Chelopech. Aim of this article is characterization of soils and parent materials from .
rehabilitated embankments in the area of DPM Inc. as part of the ecosystem. Eight projects for
reclamation are considered. They have been implemented in nine sites located in the northern
part of the DPM during the period of 2004 - 2012. Results of soil sampling implemented in
2004, 2005 and 2015 are analyzed in terms of: morphological description, mechanical and
fractional composition, humus and primary nutrient content, acidity and buffering capacity,
concentration of heavy metals. Soils and parent materials are characterized by high
concentration of heavy metals and high acidity, caused by the mining and processing of gold

and copper. The comparative analyses of soil indicators over the years prove that reclamation

is relatively successful.

XKenesa, E., II. Ilempos, C. Heanosa, 2016. Xapaxkmepucmuka Ha noueume u
no4eoobpasyeauiume CKUIHU MAMEPUANY OM PeKYIMUGUPAHUME HACURUWA 6 PAOHA HA
»wAvnou Ilpewvc Memanc Yenoneu® (QIIMY), Kypnan 3a exonoz2us u oOndasgaHe Ha
oxonnama cpeoa 17, Ne 4, cmp. 1324-1333

,AeHau [pemwrsc Metanc Yenoneu” EAJ] e npennpusTve 3a nobus u npepaboTka Ha
37IaTHO-MEIOHO-TIMPUTHH PYAM OT Haxomuiie ,Uenomeud”. Ilpe3 romuMHuTe ca aHaIM3UpaHH
HapylIEeHHATa M ca pa3paboTeHH MHOXECTBO NPOEKTH 3a PEKyJTHBAlMs HA HAapyIIEHHTE
TEPEeHH C LNl HaMalsgBaHEe OTPULIATEHOTO BH3JAeHCTBHE OT N0oOHMBA BHPXY OKOJNHATa Cpena,
KaKTO M BB3CTAHOBSABAHE Ha MPHPOAOCHOOpa3Ha eKOCHCTEMA B paioHa Ha ¢. Uenoned. Ilenta
Ha HACTOSIATAa CTAaTHs € XapaKTepHCTHKAa Ha IOYBHTE H MOYBOOOpa3yBalllMTE CKAHM
MaTepuany OT PEeKyJITHBHPAHWTE HACHUIMINA B paiioHa Ha NPEANPHATHETO, KAaTO YacCT OT
ekocucTemMara. IIpocnenens ca 8 mpoekTa 3a peKyJITHBAalUsd, OCHIIECTBEHH B 9 obexrta or
cesepHara ruromagka Ha JAIIMY EAJl mpe3 mepuoma 2004 — 2012 r. Ananu3upaHu ca

pe3yaTaTuTe OT IpoboB3eMaHKs Ha OYBEHH Mpobu, ocsmecTBent npe3 2004, 2005 1 2015 r.




IO OTHOIIEHHE HAa MOP(OJIOTHYHO ONHCAHKE, MEXaHHYEH U (PPaKIMOHEH ChCTaB, ChAbPIKAHHE
Ha XyMyC M OCHOBHHM XPaHMTEIHH EJEMEHTH, KHCeNIHMHHOCT M Oydepna cmocobHocT,
CBABP)KAHME Ha TEXKM Merand. IJoyBuTe | 1O4YBOOOpasyBalMTE MaTepHaId Ce
XapaKTepH3UpaT C BUCOKO ChABKAHHE HA TEKKH METajJH M BHCOKA KMCEIHHHOCT, IPUYHHEHH
oT pynonobusa u oborarsaHero. CpaBHMTENHHTE aHAIM3H Ha TOYBEHHTE NOKA3aTENM Ipe3

TOOUHHMTE IIOKa3Bar, 4€ pECKyJITHBALMATA NMa CPaAaBHHUTEIHO ,D;O6'bp YCIIEX.
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Petrov, P., E. Zheleva, S. Ivanova. 2016. Restoration processes in ecosystems within
the rehabilitated mining sites of DPM INC., Chelopech, Journal of Environmental Protection
and Ecology 17, No 4, p. 1334-1344

The soil-forming proceeds as a complex of biological, physical and chemical processes.
In its initial stage the soil-forming process is connected with development of bacterial and
actinomycete forms, which are capable to do decomposition of primary and secondary minerals
and forming chelates. Successional processes run as a result of the initial soil-forming. These
processes are initial phase of biological restoration. Low profile soils form. Studying the initial
soil-forming processes on disturbed lands for purposes of the biological reclamation provides
to the investigator’s valuable information on the speed and stages of soil-forming. These studies
provide information and justify the necessary ameliorative measures for speeding the
succession and soil-forming processes. The purpose is successful biological reclamation and
development of sustainable ecosystem. The aim of this study is to carry out a comparative
analysis of the initial soil-forming process within the rehabilitated mining sites of DPM Inc.,
Chelopech. The comparison is between sites without ameliorative measures, with afforestation,
and sites with conducted certain ameliorative measures for speeding the successional processes
on disturbed areas. The most appropriate conditions for speeding up soil formation and

restoration of the disturbed ecosystems are established after analyzing the data.

Ilempos, II., E. ’Keneea, C. Heanoea. 2016. Bw3cmanosumenuu npoyecu 6
eKocucmemume nHa pekynmueupanume mepenu ¢ paiiona na ,/JJvnou Ilpewrsc Memanc
Yenoney™ (QUMY) EAL, Kypnan 3a exonozus u onazeare na okonnama cpeoa 17, Ne 4, cmp.
1334-1344

[TouBooGpa3yBaHeTO NPOTHYA KAaTO CJIOXKEH KOMIUIEKC OT GHONOTHYHH, QH3UYECKH H
XMMHYHH TpouecH. B HavamHus cM craguil MBPBHYHMAT IOYBOOOpasyBaTeNeH INPOLEC €
CBBP3aH C pa3sBUTHE Ha OakTepHalHH M aKTHHOMHIETHH (popMmM, KOMTO ca CIOCOOHH za
pasnaraT I'GPBMYHHTE M BTOPMYHM MHHepanu ¢ obpasyBaHe Ha XenaTH. B pesynrar Ha
IOBPBHYHOTO NMOYBOOOpa3yBaHe MPOTHYAT M CYKIIECHOHHHTE IPOIECH KaTo HadanHa (as3a Ba
OHONOrHYHOTO BB3CTaHOBsBaHEe. DOPMUPAT CE NMOUBH C MAJOMOLIEH MPO(HI — JIMTOCOINH,
PEH/I3MHH, PETOCOJIH, aPEHOCONHM, MENOCONH. M3yyaBaHETO Ha MpPOLIECHTE HAa IBPBHYHOTO
no4yBooOpasyBaHe BEPXy HapyIICHHTE TEPEHHU 32 IIEJIUTE Ha JIECOOHOIOTHYHATA PEKYITHBALMS
NPENOCTaBs Ha U3CNEN0BaTEINTE IIEHEH MaTeprall 3a CKOPOCTTa M €TaluTe Ha Pa3BUTHETO HA

nousuTe. Te3u npoyysanus nasat HHGopMauusa 1 060CHOBaBaT HEOOXOAUMHUTE METHOPATHBHI

9




MEPOTIPUATHSA 32 YCKOpSABAaHE HAa CYKIUECHMMTE M IOYBOOOpa3yBaTEMHHWTE IMPOLECH C IEN
ycnemHa OMONOrHYHaTa PEeKyNTHBALMs M Pa3BUTHE HA yCTOWuYMBa exochcTema. llenta Ha
HACTOSIOTO M3CIIE[BAaHE € HMEHHO Ta3H — Jia Ce HANpaBH CPaBHUTEJIEH aHAIM3 HAa HAYaIHOTO
no4sooOpasyBaHe 6e3 MENMOpPaTHMBHH MEPONPHATHS M 4pe3 3ajecsBaHe M NPOBEXIAHE Ha
OIpENEIEHH MENMOPATHBHY MEPONPHATHSA 32 YCKOPSABAHE HA CYKLECHOHHUTE MPOLECH BBPXY
HapylwleHuTe TepeHH. B pesynrar ca HASHTHGMIMPAHH ONTHMANHHTE MEIMOPATHBHU

MEPOIPHATHS 32 Pa3BHTHETO Ha YCTOHYMBA €KOCHCTEMA BBPXY PEKYJITHBHDAHMTE TEPEHH Ha

JIIMY EALL.
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Paviov, D., E. Pavilova, E. Georgieva, P. Petrov. 2016. Habitat types and ecosystem

diversity in Gorma Koria Reserve and Samarite protected site, Bulgaria, Journal of Balkan
Ecology, vol. 19, No 4, 2016, p. 409-419

The paper deals with the development of management plans, which are necessary for
environmentally sound management of nature reserves and other protected areas. For
formulation of specific objectives in management plan of the Gorna Koria reserve and Samarite
protected site, we conducted studies on vegetation, habitats and ecosystems. We applied two
different approaches to classify the vegetation: physiognomic and floristic. Based on floristic
classification, we identified types of natural habitats. Based on physiognomic classification and
the defined natural habitat types, we characterized ecosystem diversity. Maps of vegetation and
habitats and assessment of the current state of natural habitats and ecosystems were made. The

results complement the existing database and create a geographic information system for the
reserve and protected site.

Ilaenos, /., E. Ilasnosa, E. I'eopauesa, Il. Ilempos. 2016. Tunoee mecmoobumanus
u exocucmemmno pasnoobpasue 6 pesepgam ,,Ioprama Kopusa“ u 3auyumena MecmuHocm
»Camapume®, bvnzapus, Kypnan bankancka Exonozus, Tom 19, Ne 4, 2016, cmp. 409 - 419

Heobxomumo ycnosue 3a nmpvpoiocho0pa3HO YNpaBiIeHHE HA DPE3EpPBATH M JAPYTH
3aIIMTEHH TEPUTOpPHH € pa3paboTBane Ha IlnaHoBe 3a ympasnenue /I1Y/. 3a popmynupaneTo
Ha KOHKpeTHH Leny B ITY Ha pesepBar ,,]'opHa kopus™ ¥ 3aiuTeHa MECTHOCT ,,CamapuTe®, ca
TIPOBEACHH TIPOYYBAaHUS HA PAaCTUTEIHOCTTA, MPUPOJHHMTE MECTOOOHTAaHMA H €KOCHCTEMHTE.
IpunoxeHH ca [Ba pa3NMYHU MOAX0AA 3a KNacH(UKalMs Ha PACTUTENHOCTTA: (PU3HOHOMHYEH
H ¢nopuctrdeH. Ha 6Gazara Ha ¢nopucTHyHa KiacuMKalys Ha pPacTUTENHOCTTa ca
YCTaHOBEHH THIIOBETE NPHPONHH MecTooOuTaHusi. Bb3 ocHoBa Ha (H3MOHOMHYHA
K1acu(UKalMs Ha PAaCTUTENHOCTTA U ONPENENICHHTE THIIOBE NPHPOAHM MECTOOOHTaHMS, €
XapaKTepU3UPaHO EKOCHCTEMHOTO pasHoobpasue. PaspaboTenu ca KapTH Ha PaCTHUTENHOCTTA
U NPHPOJHHTE MECTOOOMTaHWS M € HalpaBeHa OLIEHKAa Ha CHBPEMEHHOTO CBCTOSHHME Ha
NPHPOJHHUTE MECTOOOMTaHHA M eKocHcTeMuTe. C pe3ynTaTuTe ce AONbBIBa ChIIECTBYBAINaTa

0a3a JaHHM ¥ ce Ch3/aBa reorpagcka HHGOpPMalMOHHA CHCTEMA 32 pe3epBaTa M 3alluTeHaTa
MECTHOCT.
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Pavlov, D., E. Pavilova, E. Georgieva, P. Petrov, 2016. Phytocenotic and Ecosystem
diversity in Chuprene Reserve and Chuprenski Buki protected site, Bulgaria, Journal of
Balkan Ecology, vol. 20, No 2, p. 210-220

Phytocenotic and ecosystem diversity in Chuprene reserve and Chuprenski Buki
protected site has been studied by us. We applied two different approaches to classify the
vegetation: physiognomic and floristic. Based on floristic classification, we identified types of
natural habitats. Based on physiognomic classification and the defined natural habitat types, we
characterized ecosystem diversity. Maps of vegetation and habitats and assessment of the
current state of natural habitats and ecosystems were made. Based on floristic classification of
vegetation, we have found habitat types included in Annex 1 of Directive 92/43/EEC and the
Biological Diversity Act (BDA). We mapped vegetation and natural habitats and assessed the
current status of natural habitats and ecosystems. The results complement the existing database

and create a geographic information system for the reserve and protected site.

Iaenos, M., E. Ilasnosa, E. I'eopauesa, II. Ilempoe, 2016. Pumouenomuyno u
exocucmemno paznoodpasue 6 pezepsam ,, dynpene” u 3auumena mecmuocm ,, dYynpencku
oyxu*, Bvnzapusa, XXypnan Bankancka Exonozus, Tom 20, Ne 2, cmp. 210 - 2020

ITpoyueHo € GUTOLEHOTHYHOTO U EKOCHCTEMHO pasHooOpa3ue B pe3epsar ,,Uynpene*
M 3alUTEeHa MECTHOCT ,,JynpeHcku Oyku“, KaTo ca NMPHJIOKEHM [Ba Pa3NM4yHH MOAXONa 3a
KIacuuKanys Ha pPacCTUTENHOCTTAa - (M3MOHOMHYEH M (IOpuMCTHYeH. B3 OcHOBa Ha
¢dnopucTHyHaTa Knacu(UKanysa Ha PaCTHTENHOCTTA ¢4 MACHTH(HIMPAHH TUIIOBETE IPUPOIHH
Mécrooﬁmannx. Ha 6azata Ha ¢u3HOHOMMYHAaTa KJacH(GHKalMid HAa DPACTHUTEIHOCTTA H
YCTaHOBEHHTE THIIOBETE NPHPOLHH MECTOOOMTAHHS, € XapaKTepPU3HPaHO EKOCHCTEMHOTO
pazHooOpasue. VI3roTBeHH ca KapTH Ha PACTHTEIHOCTTa M MECTOOOMTaHMATA M € HallpaBeHa
OLIEHKa Ha TEKyI[OTO ChCTOSHME Ha MPUPOJHUTE MECTOOOHTaHMA M eKOCHCTEMH. BB3 ocHOBa
Ha (IOpHCTHYHATA KIACH(QUKALUWI HA PACTHUTENHOCTIA OTKPHXME THIIOBE MECTOOOMTaHMS,
BKIIOYeHH B mpunokenne 1 xbeMm upextuBa 92/43/EMO u 3akoHa 3a OHOIOTHYHOTO
pasnoobpasue (3BP). KapTupanu ca pacTHTENHOCTTAa M NPHPOJHHUTE MECTOOOHTaHMA H €
HanpaBeHa OLEHKAa Ha CBBPEMEHHOTO CBCTOSIHHE HA NPUPOJHMIE MECTOOOMTaHHA H
exocucremure. C pe3ynTaTuTe OT IPOYyYBAHETO CE NOMBJIBA ChIECTBYBalIaTa 6a3a NaHHH U ce

Ch3aaBa reorpa@cxa nmbopmaunorma CHCTEMa 3a pe3€pBaTa 1 3alMTCHAaTa MECTHOCT.
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Georgieva, E., P. Petrov, E. Pavlova. 2017. Monitoring of nesting avifauna and
habitat types in the protected area ,,Sakar*, Journal of Environmental Protection and Ecology
18, No 1,p. 135-141

The aim of the study is to establish nesting avifauna, habitat types and links between
them in protected area from European Natura 2000 network — ‘Sakar’. The object of the study
is part of two protected areas — BG0000212 ‘Sakar’ under the Habitats Directive and
BG0002021 “Sakar’ under the Birds Directive. Observations of nesting avifauna and habitat
types in parts of these two protected areas are held in period of two years. In the research area
are established four habitat types listed in Annex 1 of Habitats Directive (6210 Semi-natural
dry grasslands and scrubland facies on calcare - ous substrates, 9170 Galio-Carpinetum oak-
hornbeam forests, 91M0 Pannonian-Balkanic Turkey oak - sessile oak forestsand
91AA*Eastern white oak woods) and 10 types of derivative habitats with successional
communities dominated by different combinations of tree, shrub and herbaceous vegetation.
The results show that in the studied area, during the breeding period, inhabit 74 species of birds.
The Order of Passeriformes is represented by the largest number of species — 62.96% of the
total number. The percentage of species associated during nesting or feeding with tree and shrub
vegetation is above 75%. From registered during the breeding period 74 bird species, in
Appendix II of Biological Diversity Act of Republic of Bulgariaare included 14 species. In the
Red Book of the Republic of Bulgaria are included 13 species. In the IUCN list are included all

74 species. From registered 74 species only one — Imperial Eagle (4quila heliaca) is globally
threatened species.

T'eopauesa, E., II. Ilempos, E. Ilasnosa. 2017. Monumopunz na 2znesdosama
opuumodpayna u munoeeme mecmoobumanusn 6 paion om 3aujumena 3oua ,Caxap*
JKypHan no exonozus u onazeame Ha okonrnama cpeoa 18, Ne 1, cmp. 135-141

IlenTa Ha HW3CIEOBAHETO € YCTAHOBSBAaHE HA THE3/0BaTa OpHHTO(AyHA, TUIIOBETE
TIPUPOIHA MECTOOOMTAHMSA M CHIIECTBYBAIIMTE BPB3KH MEXIY TAX B [BE 3ALIUTECHUTE 30HH OT
obmoespomneiickara Mpexa Hatypa 2000. O6exT Ha mpoy4BaHETO Ca YaCTH OT JBE 3aLUUTEHH
3ouu - BG 0000212 ,,Cakap“ mo [HupextuBa 92/43/EEC 3a oma3zBaHe Ha NPHPOTHHTE
MecTooOuTanus u Ha guBata (mopa u ¢dayna u BG0002021 ,,Caxap* mo JIupexrtvBa 3a
omasBaHe Ha OUBMTE NTUUM. IIpoBefeHH ca HBeroguINHM HAOMIONEHMSA HAa THE3J0BaTa
opHHTO(ayHa M THUIOBETE IPUPOJHU MECTOOOMTaHHS B YaCTH OT ABETE 3alIMTEHH 30HH. B

NpOYYBaHMA paliOH Ca YCTAHOBEHH 4 THIIA TIPUPOAHM MECTOOOHMTaHMs, BKIIOYEHH B
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Ilpunoxenue 1 Ha Jlupexrusa 92/43 (6210 IlonyecTecTBEHH TPEBHH M XPaCTOBH ChOOIIECTBA
Ha BapoBuK, 9170 JIsGoBo-rabmpoBu ropu or Tuma Galio Carpinetum, 91MO BankaHo-
[TaHOHCKH 1IEPOBO-TOPYHOBH ropu U 91AA* M3rounu ropu or kocmar asb) u 10 Tuma
IPOM3BOJHH MECTOOOHMTAHHMA ChC CYKIIECHOHHM CHOOIIECTBA, B KOUTO IpeobiafaBaT pasinyHu
KOMOHHAIMH OT IbPBECHA, XPACTOBA U TPEBHA PACTUTENHOCT. Y CTAHOBEHO € Y€, B IPOYYBAHHUS
paiioH, 10 BpeMe Ha THe3NoBMA mepuof, obutaBar 74 Buma nruuu. C Haii-romsaM Opoii e
NPEeACTaBEeH pa3peNbT Ha IOMHMTE NTHLHM — 62.96% ot 0bmus Opoii Ha BunoBere. IIpoLeHTET
Ha BUJIOBETE, CBBP3aHH IIPH THE3JEHETO MM M IPH XPaHEHETO CH C OBPBECHA M XpacroBa
pacTuTenHocT € Hag 75%. OT perucTpupaHuTe Npe3 pa3MHOMKHUTETHUSA EPHO 74 BHA NITULIH,
B [Ipunoxxenue II Ha 3BP ca Bxirouenu 12 supa. B UKD ca Bxmovenu 13 supa. B Criuceka Ha
TUCN ca sxmrouenu Bcuuku 74 Buga. OT peructpupanute 74 BH/Ia CaMo €HH — LEAPCKUAT Opert

(Aquila heliaca), e cBeToBHO 3acTpameH Bz, a 30 ca 3acTpallleHHTe BHLOBE B EBPOIEIHCKH
Maina0.
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I'.79.

Paviova, E., D. Pavlov, E. Georgieva, P. Petrov. 2018. Monitoring of natural habitats
in the reserves in the Natura 2000 protected site ,,Strandzha“ (BG0001007), Acta Zoologica
Bulgaria, Suppl. 11, p. 63-68

The total area of the Natura 2000 protected site ,,Strandzha” (BG0001007) is 153541.2
ha. Plant associations and complexes of other syntaxa were mapped in the reserves
,,Uzunbudzhak”, , Vitanovo”, , Tisovitsa”, ,,Sredoka” and ,,Silkosia”, which belong to the
territory of this protected site. Plant associations connected with natural habitats 91S0* Western
Pontic beech forests (Fagus orientalis) and 91MO0 Pannonian-Balkanic turkey oak-sessile oak
forests were selected for monitoring since they were included in the EEC Directive 92/43, the
Bulgarian Biodiversity Act and the Red Data Book of the Republic of Bulgaria with Endangered
category. A monitoring program with specific indicators has been developed, which allows
assessment of the habitats in regard of their status and future prospects (threats and influences)

with special attention to their Favorable conservation status (FCS).

Ilagnosa, E., []. Ilaenos, E. I'eopzuesa, II. Ilempos. 2018. Monumopunz Ha
npupoonume mecmoobumanus 6 pesepeamume, nonadawu ¢ Hamypa 2000 3awumena
30na ,,Cmpanodsca“ (BG0001007), Axma 3oonozuxa Bvnzapus, [on. 11, cmp. 63-68

OG6iara miouy Ha Hatypa 2000 3amurtena 3oHa ,,Ctpanmka“ (BG0001007) e 153541.2
ha. PacTuTenHu acouualuy 1 KOMIUIEKCH OT APYTH CHHTAaKCOHM Ca KaPTHPAaHH B PE3€PBATHTE
»Y3yHbomxak®“, ,,BuranoBo“, , Tucosmua“, ,,Cpemoxa®“ u ,,Cunkocua’, KOMTO IIOIANaT B
3alMTeHaTa 30Ha. PaCTUTENHM acoLalliy, CBBP3aHU C eCTECTBEHUTE MecToobuTanmsa 91S0%*
3anamso ITonTtniicku 6ykoBu ropu (Fagus orientalis) u 91MO bankano-Ilanoncku Ileposo —
TopyHoBH ropu ca u3bpaHH 32 MOHHTODHHT, Npexsuz de ca BkmodeHH B EEC Jlupextusa
92/43, 3akoHa 3a GMONOrMYHOTO pasHooOpasue u UepBeHara kuura Ha PemyOnvka benrapus,
C Kareropus ,3actpamen”. PaspaboreHa e mporpama 3a MOHHMTODHMHI CBC CHEIMGbHYIHH
MOKa3aTeNH, KOATO IMO3BOJIABA OLIEHKAa HAa MECTOOOHTaHMATA IO OTHOWIEHHE HA TAXHOTO

CBCTOSIHHE U OBIemu NIEPCIICKTHBH (3a1maxn H BJIPIHHPIH) ChC CIICIIHAITHO BHUMAHHE Ha TCXHHA

OnaronpHATEH MPUPOAO3AIIMTEH CTATYC.
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I'.7.10.

Petrov, P. 2019. Chemical and physicochemical parameters of recultivated
embankments of Maritsa - Iztok mine in relation to development of soil formation process,
Journal of Environmental Protection and Ecology, 20, No 2, p. 912-923

The paper analyses and generalizes the scientific data for the period of 1980 - 2016
concerning soil formation processes and restoration of the ecosystems on re-cultivated fields
that had been destroyed by the biggest coal mine in Bulgaria. To analyze how these processes
flow under grass and woody vegetation, and agriculture use on the oldest embankment Zapad—
Iztok of Maritsa-Iztok Mine have been completed: (1) Analysis of the ecological conditions of
the reclaimed embankments — climate, natural soils and materials from the soil depots for
reclamation, and (2) Analysis of chemical and physicochemical properties of the embankments
after biological reclamation with different soil formation period. From the results of the study
on the embankment materials of the oldest embankment Maritsa-Iztok have been made
deductions about soils formation process under the influence of the grass and woody vegetation
after 20-25 and 40 years of forest and agricultural reclamation. Based on the study shall be

developed a conception for a restoration of damaged terrains and broadly applicable technology
for biological reclamation.

Ilempos, I1. 2019. Xumuunu u pusukoxXumuyHu napamempu Ha peKyimueupanu
Hacunuwa om muna Mapuya — H3mok 66 6pb3Ka ¢ pazeumuemo Ha no46000pasysamenen
npoyec, Kypnan no exonozus u onazeane na okonrnama cpeoa, 20, Ne 2, cmp. 912-923

Cratusara ananusupa 1 06061masa Hay4HuTe JaHHH 3a iepropa 1980 —2016 r. oTHOCHO
IPOLIECHTE Ha II0YBO0Opa3yBaHE M BE3CTAHOBABAHE HA EKOCHCTEMHTE BBPXY PEKYNTHBHPAHH
TEPEHH, KOUTO ca OMIM HapylleHM, B CIEACTBHE Ha JEHHOCTTa Ha Hal-TONsIMaTa BHIIIHIIHA
MuHa B brirapusa. C ornepn na ce aHanu3upa Kak MPOTHYAT MPOLECHTE Ha MOYBoGOpasyBaHe
NOA TPEBHATa M IBPBECHA PAaCTUTETHOCT, M IpH 3eMEAeNcKa 3eMs, BBPXY HaH-CTapoTo
Hacumuime Ha Mapuua — M3tok: 3anan — 3Tok, e u3sbpimeHo: (1) AHanu3 Ha eKOJIOTHIHHTE
YCJIOBHSI Ha DPEKyJITHBHPAaHHMTE HaCHIIMIA — KIMMaT, €CTECTBEHM INOYBH H MAaTEPHAIH OT
MOYBEHMTE JEMa 3a peKyNTHBauus 1 (2) AHaIKU3 Ha XMMHYHU U QU3MKOXMMHYHM CBOMCTBA Ha
HACHUIIHMTE MaTepHald caex OHOoNorMYHa peKyNTHBaUMA C pas3jiMueH IEepHox Ha
noysoobpasyBane. B pesynrar oT mpoydyBaHETO Ha HACHIIHMTE MaTepHalH OT Hal-CTapoTo
Hacunuine Ha Mapuua-M3Tok, ca HanpaBeHH H3BOAH OTHOCHO IPOILECAa HA IOYBOOOpa3yBaHe
[oJ| TPEBHA M ABbpBECHa pacTurenHocT ciuex 20-25 um 40 rogMHu Ha TOPCKO M 3EMENeNiCKO

BB3CTAaHOBABaHE. BB3 OCHOBa Ha mpoy4BaHero mie ObAe paspaboTeHa KOHIENMIHS 3a
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BB3CTAHOBABAHEC HAa HAPYIICHH TEPEHH H IIHMPOKOIIPHIIOKHMAa TEXHOJIOTHA 3a O6uomoruyHa

PEKyITHBaALHA.
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I'.7.11.

Petrov, P., S. Ivanova. 2019. Improving the conservation effectiveness of wetlands —
WetMainAreas: Purpose and contribution of project funded under Transnational
cooperation programme Balkan — Mediterranean 2014-2020, Annual of Sofia University ,, St.
Kliment Ohridski“, Faculty of Biology, Vol. 103, p. 90-97

This paper aims to announce the purpose and contribution of the transnational
cooperation project Improving the conservation effectiveness of wetlands — WetMainAreas.
The project with a duration of two years (01.09.2017-31.08.2019) is funded under TNCP
Balkan-Mediteranean 2014-2020 in accordance with Subsidy Contract BMP1/2.1/2342/2017.
The WetMainAreas brings together research partners, users and observer partners from
Bulgaria, Greece, Albania and Republic of North Macedonia. The main purpose of the project
is protection, conservation and development of the wetlands as a shared asset of the Balkan-
Mediterranean territory, ensuring expansion of ecological connectivity and transnational
ecosystems integration of designated areas with a target value of 3 568 225 ha. The project
methodology is highly innovative — based on remote Earth observation techniques and testing
of a novel method for proving the wetlands role as connecting units within the frame of
ecosystem services. The main focus is on the ,,small wetlands™ and their maintaining role for
improving the conservation effectiveness. The project contribution is: 1) Update of the picture
of wetlands through mapping and field studies; 2) Mapping and assessment of wetland
ecosystems connectivity and analysis of their integration in the designated areas and networks
(Natura 2000); 3) Demonstration of joined wetlands conservation techniques at 4 pilot sites; 4)

Development of good practices for promotion of environmental and cultural heritage; 5)

Improvement of wetlands conservation policies.

Ilempos, II., C. Heanosa. 2019. Iloguwasane epekmuernocmma Ha onazeéane Ha
enasicnume 30nu — WetMainAreas: Llen u npunoc na npoexkm, punancupan no npozpama
3a mpancuayuonanno cempyonuvecmeo: bankanu — Cpeduszemno mope 2014-2020,
TI'oouwnux na Coguiickua ynueepcumem ,,Ce. Knumenm Oxpuocku“, Buonozuuecku
¢axynmem, mom 103, cmp. 90-97

CraTtuara uMa 3a nen Ja o0sSBHM IeNTa M MPHHOCA HA TMPOEKT 32 TPAaHCHALMOHAIHO
CBTPYAHHUYECTBO: ,JloBHMInaBaHe e(eKTHBHOCTTa Ha ONa3BaHE Ha BIAXHHIE 30HU -
WetMainAreas®. IIpoexrsT € ¢ npombkuTenHoct age roauau (01.09.2017 - 31.08.2019).
®uHaHCcHpa ce OT NporpaMa 3a TPaHCHALIMOHANHO CHTPYAHAYECTBO ,.bankanu — CpenuzeMHO

mope 2014-2020“, cermacHo Jlorosop 3a cybeumus BMP1/2.1/2342/2017. WetMainAreas
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o0enuHsBa MAPTHLOPH, TPEACTABUTENH HA Hay4HO-H3CIeRoBaTelIckaTa chepa, moTpeduTeny
Ha pe3yNTaTHTe OT NPOEKTa ¥ MapTHhopH-Habmiomarenu ot bearapus, I'epuus, Anbanus u
CeBepHa Maxenonus. OCHOBHA LieN Ha IIPOEKTA € ONa3BaHE H Pa3BUTHE HA BIKHHTE 30HH,
KaTo CHOZENEH pecypc Ha Tepuropuara bankanu — Cpemu3eMHO MOpE, OCHIYpSABaWKH
pasmMpsBaHE Ha EKOJOTMYHAaTa CBBP3aHOCT M HEHHOTO MHTErPHpPaHE B MEXIYHapOIHH
€KOCHCTEMH OT 3aluTeHy Tepuropuu. Llenesara Tepuropus € 3 568 225 ha. MerononorusaTa
Ha TpoeKTa € BHCOKO WHOBAaTHBHA - 6a3upaHa Ha AMCTAHIMOHHM METOMAM 3a HablioneHue Ha
3emsTa 1 TECTBAHE Ha HOB METOJ 3a NOKa3BaHE Ha POJIATA HA BIAKHMUTE 30HH KaTO CBBP3BallH
eIMHUIM B PAMKHUTE Ha €EKOCHCTEMHHTE ycIyTi. OCHOBHO, (OKyCHT Ha paboTa € HaCOYeH KbM
,,MAJIKMTE BI&KHM 30HM" M TAXHATA MOAIBPXKAINA POJIA 3a NMOBHIIaBaHE e(EKTHBHOCTTAa Ha
Olla3BaHe Ha BJIQYKHUTE 30HU U CBBP32aHOTO C TAX OHONOrMYHO pasHoobpasue. IIpHHOCHT Ha
TPOEKTa Ce u3pa3saBa B: 1) AKTyanu3upaHe Ha NpeJCcTaBaTa 3a BIOKHUTE 30HH 4pe3 TAXHOTO
KapTHpaHe M NPOBEeXJaHe Ha TepeHHHU Nnpoy4yBaHud; 2) KapTupane u oueHka Ha CBHP3aHOCTTa
Ha €KOCHCTEMH BIAXHU 30HM M aHANM3 HA TAXHOTO MHTETPHPaHE B ONPENEICHUTE 30HH H
mpex (Hatypa 2000); 3) JleMoHCTpHpaHe Ha TEXHHKH 3a Olla3BaHe Ha €KOJIOTHYHO CBBP3aHH
BJIQXXHH 30HU B 4 TIMJIOTHH AEMOHCTPaTUBHU TepuTopuH; 4) Paspaboreane Ha no6pH NpakTHKH
3a MOIMYJspU3NpaHe Ha €KOJOTHYHOTO M KYJNTYPHO HACJIEACTBO B NPOEKTHATA TEPHTOPHS; 5)

ITono6psiBaHe Ha MONMUTHKHUTE 32 OIa3BaHE Ha BIAKHHUTE 30HH.
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I'.7.12.

Stefanova, V., P. Petrov, E. Zheleva. 2019. Assessment of the soil formation process in
reclaimed terrains in Bulgarian copper mine, IOP Conf. Series: Materials Science and
Engineering 572 (2019) 012107 ISSN: 17578981 IOP Publishing doi:10.1088/1757-
899X/572/1/012107

One of the most important preconditions of ecosystem rehabilitation in post mining
landscapes is the soil formation process. In this context, the soil samples from Ellatzite copper
mine are analyzed according to key parameters — the content of heavy metals, alkali and alkaline
earth metals, nitrogen, phosphorus and organic matter. The results of the study show that there
are soil formation processes in reclaimed terrains whose speed and qualities depend on the soil-

forming materials and the type of vegetation.

Cmeganosa, B., II. Ilempos, E. JKenesa. 2019. Ouenka na npoyeca Ha
noueoobpasyeane ¢ pexynmueupanu mepenu ¢ meona muna ¢ Bvnzapus. Mescoynapoona
KoH@epenyua no unoeamuenu npoyyeanus, Mamepuanosnanue u unocenepunz, 572 (2019)
012107 ISSN: 17578981 IOP Publishing doi:10.1088/1757-899X7572/1/012107

Enno oT HaH-BaXKHHUTE YCIOBMA 3a BB3CTAaHOBABAHETO HA EKOCHCTEMaTa B
PEKYIATHBHPAaHH TEPEHH € IPOLECHT Ha Mo4YBooOpa3yBane. B HacTOsIIETO H3CcIeaBaHe IIOYBEHH
npobu OT pyaHHKa 3a noOMB Ha Mex — Enauure ca m3cnefBaHu 3a KIIOUOBH NApPaMeTPH:
ChIBP)KAHHE HA TE&KKHM METalH, aJKAIHH M aJKAJIO3EMHH €JIEMEHTH, ChObp)KaHHe Ha a3or,
docdop u opranuyHa MaTepus. Pe3ynTaTUTe OT H3CIEABAHETO MOKA3BAT, Y€ B MU3C/ICABAHUTE
TEPEHH HACTBHIIBAT NOYBOOOpa3yBaTENHH IPOLIECH, YHATO CKOPOCT M Ka4eCTBO ca B IIpsKa

3aBHCHUMOCT OT nquooﬁpmyBamme MaTEpHAIH M BHJa Ha PACTUTEIHOCTTA.
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Petrov,P. 2019. Utilization of by-products generated by a wood gasification plant
through its use for the reclamation of disturbed terrains, International Conference on
Innovations in Science and Education, March 20-22, 2019, Prague, Czech Republic,
www.iseic.cz, International Conference Proceedings 2019 Vol 7 (2019): Vol 7 (2019): DOI:
10.12955/cbup.v7. 1420

One of the biggest disturbances and pollutants of the environment occur due to the
mining industry. For this reason, when talking about the restoration and recultivation of
damaged lands and soils a recovery of the disturbed areas affected by mining activities should
be first understood. Current waste management trends make us look for opportunities to
recultivate disturbed mining areas by using waste or products that have the necessary properties
and are a by-product (or waste) of industry. In this study, we have investigated, through
laboratory methods, the possibility of using a by-product from a biomass gasification plant (FP)
that potentially possesses the properties to improve soils quality during the reclamation process.
The paper analyzes the possibilities of using the FP by defining its effect on the soil forming
process on disturbed sites, including: acidity, content of nutrients and mobility of heavy metals.
In order to determine the possibility of using the FP to enhance soils quality, in the experiment,
we used soils that are going to be used for the reclamation of the Eastern embankment of the
Ellatzite copper mine and by-product (FP), generated from a Biomass gasification plant located
near the mine. The territory that is possible to be reclaimed with FP is an embankment covered
with rocks from the Ellatzite mine which has acidic reaction, high content.of heavy metals and
very low organic content. In general, conditions for land reclamation are severe and specific

measures need to be implemented to achieve sustainable results.

Hempos, II. 2019. Ononszomeopsasane Ha CMPAHUYHU BPOOYKMU, 2eHEPUPAHU OM
buozazoea uncmanayus (c OvpeeHu nenentu) Ype3 nPUIoHCEHUMemo UM 3a PeKynmueayus
Ha Hapywenu mepenu, MedicOynapoona KoHpepeHyus no uHoeayuu 6 Haykama u
obpazoeanuemo, Mapm 20-22, 2019 2., Ilpaza, Peny6nuxa Yexus, www.iseic.cz, International
Conference Proceedings 2019 Vol 7 (2019): Vol 7 (2019): DOI: 10.12955/cbup.v7. 1420

EnuM oT Hali-rojleMUTe HapyIIeHus U 3aMBbPCHTENM B OKOJIHATA Cpefia ca CIE/ICTBHE OT
MMHHATa2 HHAycTpus. Ilopamu TasM NpHMYMHA, KOTaro CraBa OyMa 3a BB3CTAHOBABAHE H
PEeKyNTHBAIMsS HA HAPYIUIEHW TEPEHW M NOYBHM, HA MBPBO MSCTO CleaBa Ja ce pasbupa
BB3CTAHOBSBAHE HA HAPYIIEHH TEPEHH, CIEACTBHE OT MHHHHM NEHHOCTH. AKTyalnHHTE

TEHJCHLMH B IIPaKTHKHTE 32 YIIPABJICHUC HA OTNaAbLIMTE HH KapaT Aa MOTBPCHM BB3MOXHOCTH
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3a peKyJNTHBalHA Ha HapylIEHH OT MMHHA JEHHOCT TEPEHH Ype3 M3MON3BAHETO Ha OTMAaAbBIH
WIIM TIDOLYKTH, KOMTO NPHTEXaBaT HEOOXOOMMHTE CBOWCTBA M IPEACTABIABAT CTPAaHHUYCH
NPOAYKT (MJIM OTHafbk) OT MHAYCTPHATA. B HACTOALIOTO MpOyUBaHE CMe M3CHEIBaM, upe3
nabopaTopHH METOAM, BB3MOXKHOCTTA 32 IPHUJIOKEHHE Ha CTpaHW4eH MPOAYKT OT Ouoraszosa
uHcTanauus ((epMEeHTALHOHEH MPOAYKT), KOHTO MOTEHIMAnHO OM MOrB] Ja NpHTEXaBa
CBOHCTBaTa Aa MomoOpH KauecTBOTO Ha ITIOYBaTa, B Ipoleca Ha pekyaruBamus. Crarusra
aHanM3Hupa Bb3MOXXHOCTHUTE 3a H3M0JI3BaHE Ha (PepMEHTaI[MOHEH IPOAYKT YPE3 ONpenesIHe Ha
HEroBus €deKT BBPXy NMOYBOOOpa3yBaTENHHUs MPOLEC, NPOTHYAI BBPXY HapyLIEHH TEpPEHH,
BKIIIOYHTENHO: KHCEJIMHHOCT, ChbP)KaHHE Ha XPaHUTEIIHH €JIEMEHTH U MOABIKHOCT Ha TEXKH
MeTtand. C ornen aa onpeAennM BE3MOXKHOCTTA 3a U3I0N3BaHe Ha (PEpMEHTALHOHEH NPOAYKT
3a MOBHIaBaHE KaYeCTBOTO HA MOYBUTE, B HACTOSIIHS EKCIIEPUMEHT CME H3IIOJI3BATIH NTOYBH,
KOHMTO IIE CE MPHUIOXKAT 3a PEKyNTHBALMs Ha VI3TOYHOTO HACHIMINE HAa MEJNEH PYAHHK
»EJaluTe M CTpaHMYEH NMPOAYKT ((EepMEHTALMOHEH NPOLYKT), TE€HEpHpPaH OT GHorasosa
HMHCTaNauusA, Haxo4dma ce B 6mu3ocT Jo pyauuka. Tepuropusara, kosaTo 6u Morna na Osnue
PEKyNTHBHPaHa C (hepMEHTALHOHHMS NPOLYKT, IIPEACTABIIIBA HACHIIUILE, TOKPHTO CHC CKaTHH
MacH OT pyAHMK ,,Enanmre®, KoeTo e ¢ Kkucena peakuus, BUCOKO ChABP)KaHUE Ha TEXKH METAIH
M MHOTO HHCKO ChIbp)KaHHe Ha OPraHHMYHO BEIIECTBO. Y CIOBHATA 32 'pelcynmnauux ca TEeXKH

¥ 3a TIOCTHT'aHEe Ha YCTOHYMBH PE3yATaTH € HEOOXOAMMO NpHIIaraHeTo Ha CHeLM(pHYHH MEPKH.
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Stefanova, V., P. Petrov. 2019. Soil development and properties of microbial biomass
succession in reclaimed sites in Bulgaria, CBU International Conference Proceedings 2019
Vol 7 (2019): DOI: 10.12955/cbup.v7.1492

One of the most important preconditions of ecosystem rehabilitation in post mining
landscapes is the process of soil development. In this context, the microbial activity in soil plays
an important role. Microbial activity was studied in several reclaimed post mining sites resulted
from the mining activity in Bulgaria. The studied soils are characterized by different
biogenicity. The development of the total microflora in soils is higher in the surface layers but
in depth, their number decreases due to the inhibiting effect of pollutants (heavy metals) and a
change in the physico-chemical conditions. The dominant microorganisms are non-spore
bacteria and all studied soils showed the development of pigment types of bacteria resulting
from the high content of heavy metals. The composition of the microorganisms is poor, which
can be taken as an indicator that the microbicenosis is still in the process of formation. In depth,
their number is reduced by applying the effect of contamination. The mineralization coefficient
values are the highest in the field with the greatest age of re-cultivation, where humidification
is the most advanced. The study shows that vegetation type and litter quality seem to be more

important for soil microbial activity than the substrate quality on the reclaimed sites.

Cmegpanosa, B., II. ITempos. 2019. Ilousoobpasysane u ceoiicmea na Muxpobrama
CyKyecua 6 pexynmueuparnume mepenu 6 bwvnzapus. CBU Mescoyrapoona xkoHgepenyus
2019, Tom 7. DOI: 10.12955/cbup.v7.1492

EnHo or Hali-BaXXHHTE YCIOBHS 332 BB3CTAHOBSBAHETO HA EKOCHCTEMHTE B
PEKYyATHBHPAHUTE TEPEHH OT N0OHMBA Ha MONE3HH M3KOMAEMH € BH3HMKBAHETO HA MPOLIEC Ha
nouysoobpasysane. B mpomeca Ha mouyBooOpa3syBaHe BakKHA pOJisi MIPae aKTMBHOCTIA Ha
MUKPOOPraHu3MHuTe. AKTHBHOCTTa HAa MHMKPOOPTaHM3MHTE € H3CIENBAHA B PEKyJITHBHPAHU
TEPEHH, HapyIIEHH B pE3yNTaT Ha MHHHATa JeHHOCT B Bearapus. Ilpoyuenure mousu ce
XapaKTepu3upar ¢ pasnuyHa 6uoreHHocT. Pasputiero Ha obumiata MUKpodopa B MOYBHTE €
MO-BHCOKO B MOBBPXHOCTHUTE CIIOEBE, HO B ABNOOYMHA TexHUAT Opoii HaMaisBa, MOpagu
vHXUOUpamys epexT Ha 3aMBPCHUTENMTE (TEKKH METalnH) M NPOMSHATA BEB (DH3MKO-
XUMHYHHUTE YCNOBUA. JIOMHHHpAIMTE MHKPOOPTaHU3MH Ca HECTIOPOBH GakTepHu, KaTo BLB
BCHYKH M3CIEBAaHHM TMOYBEHH NpobHu ce HabmiofaBa pasBHTHETO HA INHUTMEHTHH BHIOBE
GakTepmH B pe3ynTaT Ha BHCOKOTO ChIABPXAHHE Ha TEXKM MeTamd. CBCTaBBT Ha

MHKPOOPTaHH3MHTE € O€/IeH, KOETO MOXKE []a CE IPHEME KaTO HHAUKATOP, 4e MUKPOOOLIEHO3aTa
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BCE OLLE € B Ipoliec Ha Gopmupane. B 1p160unHa BHIOBHAT CHCTaB HAMAIIABA, TIOPaaH edexTa
OT 3ambpcsBade. CTOHHOCTHTE Ha KOe(DMIMEHTA HA MMHEpPAIM3alMd Ca HaH-BUCOKH B
PEKyNTHBHPAaHHTE TEPEHH C HaW-TONIMAa BB3pacT, B KOMTO 3aHBpPKAHETO Ha Bjara €
3HAYUTENHO MO-N0OPO OT OCTAaHAJIMTE U3CIEABAHM TEPEHH. M3ceiBaHETO MOKA3Ba, Y€ BUAET

Ha paCTHTENHOCTTA U KauecTBOTO Ha MI'TI ca no-BakeH (hakTop 3a MEUKpoGHATA AKTMBHOCT Ha

Nno4YBaTa, OTKOJKOTO Ka4€CTBOTO Ha cy6c1‘pa‘ra.
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Keneea, E., II. Ilempos. 2007. Buonozuueckas peKkynmueauus mecmuocmu,
HApYWieHHOoll npu O0o0Dbu4e NONE3HUX UCKONAEMbUX 6 pAalioHe HPOU3600CMEEHHON
nnowadku Yenoneu Maiinunz EAJ], CoopHux Ooknadu om HayyHa KoHpeperyus
“buonozuyeckan pekynomueayus u MOHUMOPUH2 HapyulenHbux 3emens, Mescdynap. Hayu.
Kong., Examepunbypz”,Omaoeopru pedaxmopu un. kop. PAH C.A. Mamaes u npog. T.C.
YQubpux, ISBN 5-7996-0261-7, UDK 502.521, 4-8 wions 2007, H30-60 Vpan. Yu-ma, cmp. 235-
250

Mectoposxaenne Yenoned HaXomuTCs y MOAHOXMsA Topsl Crapa rulaHuHa Ha BelcoTe
740 m Hapm ypoBHeM Mops. IlepBas 1o6bpIua MOE3HBIX HCKOMAEMEIX ocyiecTiaeHa B 1930 T.
B 1956 r. nHayata OSKcIUlyaTalus IUaxTel. BclencTBHE MHOrojeTHel m00bIUM M
HENpPaBUIHBHOIO MPOEKTHPOBAHMS INAXThl Ha IIOBEPXHOCTH OOpa30BanuCh HACHIIM M
obpymenus OGonbmod mwromamn u riaybussl. Llensio Hactosmieit paboTel  sBieTCS
HCCleN0BaHHE TAMUTHPYIOIIKX YCIIOBHH, B TOM YMCIIE Ka4ECTBA IIOYBEI U CyOCTPaTOB, a TAKKE
MPOEKTHPOBaHHE JIaHAMAa(THO-GHOTOTHUECKOH PEKYIFTHBALMH MECTHOCTH, HAPYLIEHHOU IIpH
9KCIUTyaTalM¥ ImaxTel Yemomed. M3 NpOBENEHHBIX HCCHENOBAHHMM BHOHO, YTO CHJIHHO
HApYLIEHHBIE ¥ 3arpe3HeHHBIE TI0YBbl MOXHO PEKYJIHTHBHPOBATH TPH HeGONBIINX 3aTpaTax,
€CIH YYHMTHIBATL CleQylomue (GakTopel: penbed, XUMHYECKHe M (PU3MUYECKHE CBOMCTBA

CyOCTpaToB, BO3MOXXHOCTH M TpeGOBaHHA, NPEABIBIIEMBIE K OKPYXKAIOLIEH PACTUTENLHOCTH

TIIpH €€ BO30OHOBIEHUH Ha PEKyIETHBHPYEMOM MECTHOCTH.

XKenesa, E., II. Illempos. 2007. Buonozuuna pekynmueayus Ha mepenu, Hapywenu
npu 0obueéa Ha none3HU U3KoOnaemu 6 palioHA HA NPOU3EOOCHIGEHAMA NAOUWAOKA HA
»denoney Maiinunz EAJ], Céoprux Ooxnadu om HayuHa KoHgepenyus ‘“‘Buonozuyeckasn
PpeKynomusayuss u MOHUMOpUHZ2 Hapywennvux 3emens, Meowcoynap. Hayy. Koug.,
Examepunbype”,Omzoeopru pedaxmopu un. xkop. PAH C.A. Mamaes u npog. T.C. Yubpux,
ISBN 5-7996-0261-7, UDK 502.521, 4-8 wions 2007, H30-60 Ypan. Vu-ma, cmp. 235-250.

Menno-3natHoto Haxomuie ,,Yenomey e pasmonoxkeHo B MomHoxuero Ha Crapa
nnaHuHa, Ha 740 m H.B. IIepBUAT NOOMB Ha MONE3HHN H3KOIAEMH € OchlecTBeH mpe3 1930 r.
ITpe3 1956 r. e 3anouyHaT AOOMBHT MO MOA3EMEH HAUHH. BClleACTBHE MHOTOTOJUIIHIS HOOUB 1
HEMpPaBHIHOTO NMPOEKTHPAHE HA IIAXTaTa, Ha INOBBPXHOCTTA ca ce 00pa3yBaHM HACHIH M
00pymoBkH Ha romsaMa miom ¥ aenbounna. [lenta Ha HacTosunara pabora e u3cineaBaHe Ha
nMMUTHpaMTe HaKTOpH, B TOBA YMCIIO M KAYECTBAaTa Ha IIOYBHTE U CyOCTpaTHTe, BHB Bph3Ka

C IPOEKTHPaHE Ha JIaHAAa(THO-OMONOrMYHA PEKYITHBALMS BBPXY HapylueHuTe TepeHu. Ot
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NPOBEICHUTE H3CIIEABAHMsA CTaBa SICHO, Ye CHWJIHO HapyIIEHWTE M 3aMBPCEHH IOYBH U
cybcTpaTi MOraT fa ce peKyITHBUPAT C HE 0COOEHO rojiemMu 3ary0u, aKo ce OTYMTAT CIEOHUTE
¢aktopu: pened, GM3MYHHMTE M XMMHYHH CBOMCTBA Ha CyOCTpaTHTe, BB3MOXHOCTHTE H

H3MCKBAHUATA HA OKOJIHATA PACTHTENHOCT IIPH BB30OHOBSBAHETO i BBHPXY PEKYITHBHPAHUTE

TEPEHH.
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Zheleva, E., P. Bozhinova, I. Yanakieva, P. Petrov. 2006. Ecological preconditions to
build up a tailings pond and preservation of the adjacent lands from dust emissions pollution,
Céoprux Odoxnadu om wayuna xongpepenyus “Land Market Development and Soil Fund
Farming after EU Enlargement”, October, 2006, p.129-144, Novy Smokovec, Slovac Republic

The problems related to the damaging and pollution of soils are various and profound.
At present the greatest damage and pollution of soils is infringed by the different industrial sites
and productions. That is why almost all degradation processes in the soils and land in general
are related to industry. The extraction and enrichment of ores are pertaining to the most active
form of damaging and pollution of soils. For the purpose of the aforementioned activity various
hydrotechnical facilities have been constructed with a high effect of degradation upon the
environment, namely flow embankments (tail ponds, etc.). The soils in the area of the flow
embankments have been degraded during the construction of the facilities and the pollution has
two sources - the tail ponds themselves and not to a small extent the emissions into the
atmosphere from their dried surfaces. The objective of the present study is following: an
analysis of the ecological conditions, the properties of the substrata of the tail ponds and the
condition of the soils in the area, to make a research on the possibilities for growing crops for

extraction of essential/ethereal oils on these areas. With relation to this objective the following

tasks have been put forward, namely:

Analyses of the basic elements of soil fertility (upon the reclaimed areas from

the tail pond and the adjacent land) with the purpose of taking into consideration the capacity

and quality of the reclamation activities;

Acidity and content of heavy metals in depth of the soil profiles and in the grown
production.

XKeneea, E., II. bBoowcunosa, H. Anaxueea, II. IMempos. 2006. Exonozuunu
nPednoCmaeKu 3a u3zpajicoaHe HA XGOCMOXPAHUNUULE U ONA36AHE HA MpUneNcaujume
mepumopuu om 3amwvpcaéane c¢ npaxo-zazoeu emucuu, CoopHux Ooknaou om HayuHa
kongpepenyus ,,Land Market Development and Soil Fund Farming after EU Enlargement”,
Oxmonmepu, 2006, cmp.129-144, Penybnuxa Cnosaxus

IIpobnemute, CBBp3aHH C YBPEXAAHETO U 3aMBPCABAHETO HA TIOYBHTE CA PA3IMUHH U
TPYZHH 32 pa3Oupane. B MOMEHTa Half-rONIEMHTE IETH ¥ 3aMBbPCBAHE Ha IIOYBHTE Ca PE3YITAT
OT pasnW4HH HHAYCTPUAIHH IUIOMIAJKH M NPOM3BOACTBA. [JOYTH BCHYUKM AErpajaliHOHHH

TIpOIIECH HA ITOYBHTE, @ M HA 3€MATA KaTO L1710, Ca CBBP3aHM C IIPOMHIIIIEHOCTTA. HOGHB’ET H




oborarsBaHETO Ha Py/H, CE OTHACAT KbM Hali-aKkTHBHaTa (opMa Ha YBPEKAAHE U 3aMbPCSIBaHE
Ha TIOYBMTE. 3a IENWTE Ha TOpEeCHOMEHaTaTa HOeHHOCT ca U3TpafieHd pa3jIn4yHU
XHAPOTEXHUYECKH CBOPHKEHHS, BOAEMIM A0 Jerpajalldsd Ha OKOJHATa CpeAa, a MMEHHO
XBOCTOXPaHMJIMINA ¥ Jp.. [IouBHUTE B 30HATa HA TE3M CHOPHKEHHS Ca HAPYIUESHH IO BpeMe Ha
CTPOMTENCTBOTO MM, KaTO 3aMbPCSBAHETO MMa B2 U3TOYHUKA — CAMUTE XBOCTOXPAaHUIIMILA H
HE B Majlka CTENEH EMHCHHUTE, T'€HepHpaHH B aTMOCGEpHHS BB3AYX OT TEXHHUTE CyXH
NOBBPXHOCTH. [lenTa Ha HACTOALIOTO H3CIEABAHE €: Aa CE HANpPaBH aHAIN3 Ha €KOJNOTHIHUTE
yCIIOBHSA, CBOMCTBATa Ha CyOCTPAaTUTE OT XBOCTOXPAHMIIMINATA U IIOYBEHHTE YCIIOBHS B paiioHa,
Jla ce HampaBH NMpOY4BaHE HA BB3MOXKHOCTHTE 3a OTIVISKIAHE HAa KyATYPH 3a M3BIHYaHE Ha
€TEPHYHH Macjia B Te31 3¢MH. BBB BpB3Ka C Ta3y LiEJ ca NIOCTABEHH CIEQHUTE 3aJauu:

° AnHanu3 Ha OCHOBHHTE €JIEMEHTH Ha TIIOYBEHOTO IUIOZOpOIHE (BBPXY
PEKYITHBHPAHHUTE TEPEHH OT XBOCTOXPAHUIIMILETO U NPHIIEKAIIHUTE 3€MU) C LIENl B3EMAHE IIOA
BHHMAaHHE KalallUTeTa X Ka4eCTBOTO HA PEKYJITHBAIMOHHHUTE JEHHOCTH;

b Kucenunsnocrt u CbOBPXXAaHHE HAa TEXKH METAIH B ,II'LJI60‘IHHa Ha IMOYBCHUTE

NpOQHUIHN U B OTTNIEKIAHATE KYITYpH.
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Georgieva, E., P. Petrov, A. Manolchev, D. Dimitrov, D. Kiyuchukov. 2015. Nesting
avifauna in the upper parts of the Gologlavski Ridge — Konyavska mountain. Ecological
analysis, Reports from Scientific conference ,,40 years education in the field of ecology,
environmental conservation and restoration in University of Forestry, Sofia“, ISBN 978-954-
332-129-2, pp. 68-77

The study was conducted in the spring and summer of 2011-2012, in the area of so-
called Gologlavski Ridge - the eastern and lower part of Konyavska Mountain, which is one of
the lower mountains in the western part of South Bulgaria. The aim of the study is to be

conducted an analysis on the nesting avifauna, registered in the upper parts of the ridge.

I'eopzuesa, E., II. Ilempos, A. Manonues, 1. Jumumpos, []. Kiouiokos. 2015. I'nezdosa
oprumogayrna ¢ zopuu uacmu na I'onoznasckua puo - Konaecxka nnanuna. Exonozuuen
ananus, Cbopuux Ooxnadu om nayuna xowgpepenyus ,,40 200unu obyuenue no exonozus,
onaseamne u 8b3CMAHOBAEAHE HA OKONHama cpeoda 6 Jlecomexnuuecku ynugepcumem, Cogus “,,
ISBN 978-954-332-129-2, cmp. 68-77

IIpoyuBaHeTo € mpoBeneHO B paiioHa Ha T.Hap. ['OMOrNABCKH pHI - IOXKHMS I HA
H3TOYHATA ¥ TI0-HKCKaA yacT Ha KousaBcka niaHuHa, KOHTO € eJHa OT HUCKHMTE IUITAHWHCKH YaCTH
B 3anaguus kpai Ha IOxHa Benrapus, npes nponerra u naroro Ha 2011 1 2012 r. Ienra Ha
NPOYYBAaHETO € H3BBLPIUBAHETO HAa EKOJOTHYEH aHauM3 Ha THe3JoBaTra OpHUTO(ayHa,

PETHCTPHpPaHa B TOPHHU Y4aCTH HA pUJA.
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Georgieva, E., P. Petrov, A. Manolchev, D. Dimitrov, D. Kiyuchukov. 2015. Nesting
avifauna in the upper parts of the Gologlavski Ridge — Konyavska mountain, Reports from
Scientific conference ,,40 years education in the field of ecology, environmental conservation
and restoration in University of Forestry, Sofia“, ISBN 978-954-332-129-2, pp. 60-67

The study was conducted in the spring and summer of 2011-2012, in the area of so-
called Gologlavski Ridge - the eastern and lower part of Konyavska Mountain, which is one of
the lower mountains in the western part of South Bulgaria. The aim of the study is to be

established species composition of the nesting avifauna in the upper parts of the field and brief

analysis mainly in faunistic aspect.

I'eopzuesa, E., II. Ilempog, A. Manonyes, J]. Qumumpos, J. Kiouiokos, 2015. T'neszdosa
oprumodpayna ¢ zopnu uacmu na I'onoznagckus pud - Konsecka nnanuna, CéopHux
doxnadu om nayyna Kougpepenyus ,40 200unu obyyenue no exonozus, onazeawe u
8b3CMan0Bs6ane Ha OKoHama cpeda ¢ necomexnuyeckus ynueepcumem, Cogpus, 2015, ISBN
978-954-332-129-2, cmp. 60-67.

IIpoy4BaHeTo € mpoBeneHo B paiioHa Ha T HAap [OJNIOINIABCKH PHI - IOKHMAT JUT Ha
M3TOYHATA U I0-HKCKa YacT Ha KoHABCKa nimaHKuHa, KOHTO € elHa OT HUCKUTE ITIAHMHCKH YacTH
B 3anaguus kpait Ha FOxwua Bearapus, npes nposerra u jatoro Ha 2011 u 2012 r Ienra Ha
NPOY4YBAHETO € Ja Ob/e YCTAHOBEH BHAOBMAT CHCTAB Ha THE3[ILUMTE IITHIM B TOPHUTE YaCTH

Ha TO3H pHA U KPAaThK aHAJIN3 OCHOBHO BBEB (I]&YHPICTH‘XCH aCIICKT.
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Georgieva, E., P. Petrov, A. Manolchev, D. Dimitrov, D. Kiyuchukov. 2015. Nesting

avifauna in the upper parts of the Golo Bardo mountain. Ecological analysis, Reports from
Scientific conference ,,40 years education in the field of ecology, environmental conservation
and restoration in University of Forestry, Sofia“, ISBN 978-954-332-129-2, pp. 49-59

The study was conducted in the spring and summer of 2011-2012, in the region of Golo
Bardo Mountain - one of the lower mountains in the western part of the southern part of the

country. The aim of the study is to be conducted an analysis on the nesting avifauna, registered

in the upper parts of the mountain.

T'eopauesa, E., I1. Ilempos, A. Manonues, J. Jumumpos, /. Kiouioko., 2015. T'ne3doea
oprumodghayna e zopnu uacmu na nnanuna I'ono Bvpdo. Exonozuuen ananuz, Céopnux
doxnadu om Hayyna kougpepenyus ,,40 200uHu obyuenue no exonozus, onazeame u
8b3CManoss6arne Ha okonHama cpeda 6 necomexnuveckus ynugepcumem", Cogpus, ISBN 978-
954-332-129-2, cmp. 49-59

IlpoyusaneTo e mpoBejieHO B paifoHa Ha miaHuHaTa 010 6BPAO - €IHA OT HHCKHTE
IUTaHHHH B 3aaiHys Kpak Ha I0)KHATa 4acT Ha CTPaHATa - Mpe3 MponierTa u J9ToTo Ha 2011 u
2012 r Llenta Ha NMpPOYYBaHETO € M3BHPIUIBAHETO Ha EKOJOTHMYEH aHAIM3 Ha THE3J0BaTa

OopHHTO(ayHa, pETHCTPHPaHa B TOPHH YaCTH HA [UIAHMHATA,
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Georgieva, E., P. Petrov, A. Manolchev, D. Dimitrov, D. Kiyuchukov. 2015. Nesting

avifauna in the upper parts of the Golo Bardo mountain, Reports from Scientific conference
»40 years education in the field of ecology, environmental conservation and restoration in
University of Forestry, Sofia“, ISBN 978-954-332-129-2, pp. 40-48

The study was conducted in the spring and summer of 2011-2012, in the region of Golo
Bardo Mountain - one of the lower mountains in the western part of the southern part of the
country. The aim of the study is to be established species composition of the nesting avifauna

in the upper parts of the mountain and brief analysis mainly in faunistic aspect.

T'eopauesa, E., II. Ilempos, A. Manonues, J]. Qumumpos, 1. Kiouioxos, 2015. I'nesdosa
oprumogpayna e zopuu uwacmu na nnanuna I'ono Bvpdo, Céopuux doknadu om nayyua
KoHpepenyus ,, 40 200unu obyuenue no exonozus, onazeane u 6b3ICMAHOBAGAHE HA OKOTHAMA
cpeda ¢ Jlecomexnuyecku ynusepcumem, Cogpus*, 2015, ISBN 978-954-332-129-2, cmp. 40-
48

IIpoyusanero e mpoBeneHo B paiioHa Ha IyaHMHATA ['0N0 GBPAO - EQHA OT HHCKUTE
TUJaHHHY B 3allafiHKs Kpaid Ha I0XKHATA YacT Ha CTpaHaTa - 1pe3 MpojerTa M aaToTo Ha 2011 u
2012 r. IlenTa e ycTaHOBABAHETO HA BUIOBHS CHCTAB HA THE3SAIIMTE NITHIH B TOPHHUTE YaCTH

Ha INTJAaHHHATa U KpaThK aHaJIN3 OCHOBHO BBHB (I)aYHHCTI’I‘IEH ACIICKT.
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Petrov, P., E. Zheleva, I. Dombalov. 2010. Guideline for registration and reporting of
areas with contaminated soil, ISBN — 978-954-92114-3-6, Publisher: BSECEEC

The Guideline for registration and assessment of areas with contaminated soil presents
a new method and programme for the assessment of contaminated areas, consistency in the
assessment, their registration and further actions of investors and control authorities. The main
objective the Guide is to justify the necessity and to present methods of data collection, to
determine the degree of the risk that the considered area presents to human health and the
environment. The assessment of contaminated lands is carried out in three stages, in which the
considered areas are graded in terms of risk to human health and the environment. It allows to

be determined the need for remediation and/ or monitoring. The main stages for the registration

and reporting of contaminated areas are:
° Preview;
o Feasibility study;
° Detailed study

In case of proven pollution during the main study, prevention measures shall be applied

aimed at preventing the negative impact of areas with proven contaminated soils on the
environment. Such measures are:

° Restoration measures;
° Restrictive measures;
° Protection measures;
° Safety measures.

Ilempos I1., E. )XKenesa, H. [Jombanos. 2010. Pvkogodcmeo 3a pezucmpupane u
doknadeane Ha nnowqu cvc 3amwvpcena noweéa, ISBN — 978-954-92114-3-6, HMzdamen:
FHOLIEOOC

PBKOBOACTBOTO 3a perucIpupaHe M OLEHKA Ha IUIONM ChC 3aMBpCeHa II0YBa
OPEACTaBsABA €JMH HOB METOJ M IporpaMa 3a OLEHKa Ha 3aMbpCEHM IUIOMIH,
NOCJIEAI0BATEIHOCT B OLEHKATAa, DETHCTPUPAHETO MM M CIEJBALIMTE JEHCTBHA Ha
HHBECTHTOPHTE U KOHTPOJAHMTE opraHu. OCHOBHa L€l Ha PBKOBOACTBOTO € Aa 000CHOBE
HEOOXOAMMOCTTA M NPUHIMITHO Na TPEICTaBH HAYMHMTE 3a chOMpaHe Ha MH(pOpMAuMs 3a
YCTaHOBSIBAHE CTENEHTAa Ha ONAcHOCT, KOATO pasrjieX[JaHaTa CTONAHCKA IUIOMIAZKa

NPCACTAaBJIIBA 32 YOBEMIKOTO 30PaBE H OKOJIHA Cpeza.




Ouenxara Ha 3aMBPCEHHMTE IUIOIIM CE€ MPOBEXIA B TPH €Talma, NPH KOHMTO
PasTiIeKAAHUTE IUIOIIH CE CTENEHYBAaT OT IiieJHa TOYKA Ha PHCKA 33 YOBEIIKOTO 3[paBe M
OKonHarta cpepa. Upes Hes MOXe Ja ce ONpenend HeoOXOAMMOCTTa OT IpOBEXIAHE Ha
peMeHaluOHHY NEHCTBHUSA W/HiIM MOHMTOPHMHT. OCHOBHHTE €Tam, Ipe3 KOWTO NMpEeMHHAaBa
PErHCTPHPAHETO H JIOKIaABaHETO Ha IUIOLIMTE ChC 3aMbpCEHa II0YBa, Ca:

° IIpeaBapureneH nperuexn;

o IIpenBapuTenHo npoy4sane;

° ITogpo6Ho npoyuBane.

Ilpu moxazaHo 3aMbpCsABaHE NPH OCHOBHOTO IPOYYBAHE Ce NpPHIAraT MepKH 3a
NPeOTBPATABaHE HAa OTPHLATEIHOTO BE3/IEHCTBHE Ha IUIOIHTE C JOKa3aHO 3aMBPCEHA [0YBa

BBPXY OKOJIHAaTa Cpeaa M BKIIKOYBAT:

o Mepxu 3a BB3CTaHOBSBAHE,
o OrpasMYHTETHE MEPKH;

° 3aluTHY MEPKH;

o Mepxu 3a obe3omacsasane.
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