[MupoTcku 300pHUK, Op. 41, 73-90
VIK: 622.33(497.11):502.13
DOI: 10.5937/pirotzbor1641073M
TIpETJIeIHA Pajl
review paper

Bpanko Munaaunosuh®, Ceeriana Cumuh, Jlparossyo Ipryposuh,
I'eonomku 3aBox Cp6wuje, beorpan

Branko Miladinovié, Svetlana Simié, Dragoljub Grgurovi¢,
Geological Survey of Serbia, Belgrade

YI'AJb Y IMPOTCKOM KPAJY
N BET'OB YTUIIAJ HA ’)KUBOTHY CPEIUHY

COAL IN REGION OF PIROT
AND ITS IMPACT ON ENVIRONMENT

Carxcemax: Y Cpouju ce oxo 70% npumapre enepeuje 0obuja uz yema u
mo 6e3 0b3upa Ha MHO2e wimemHe Yymuyaje Koje uma HaA HCUBOMHY
cpeoury. Y wupem noopyyjy Iupoma, Hajunmensuenuja excnioamayuja
vema je eputena pyoHuyuma ,,Jepma‘ na Pyj naanunu u ,, Buonuu* na
Cmapoj naanunu. Haxon 3ameaparba 08ux pyoHuxa y opy2oj noaoeuHu
npouLloe 6exa, Huje npuoasana adeK8amHua Naxicra PYOHUUKUM 800AMA
KOje ucmuyy u3z cmapux paoosa. Xuopo2eoekoioumKkum ucCmpaxcusarouma
Koja cy cnpogedena moxom 2010. u 2013. 200., ymepheno je oa ce
PYVOHUUKUM  800AMA U3 HABCOCHUX pPYOHUKA Ye/bd 6PUIU  eMUCUja
saeahyjyhux mamepuja usznao epanuunux epeonocmu emucuje (I'BE) 3a Il
K1acy NOBPUUHCKUX 600a (0obap exonowku cmamyc). Ilpema odoumy
UcCnuUmMuBaHux napamemapa, emucuja zazahyjyhux mamepuja ce ooHocu
Ha muHepanuzayujy (M), eﬂekmponpoeodfbueocm SO, NH,; NO;, Fe,
Mn, a nesnamna npexopauersa nocmoje sa pH sépedonocm u As. Ogum
3aeaheruma je Hajyepodcenuja Mazeowxa pexa na Cmapoj nianunu, a
Ha Pyj naanunu nomox Kosnuk u Byuuoencku nomox.

* branko.miladinovic@gzs.gov.rs
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Abstract: 70% of primary energy in Serbia is taken from coal regardless
of many of its harmful impacts on the environment. In wider area of
Pirot, the most intense coal exploatation has been done in the mine of
Jerma in mountain Ruj and in the mine of Vidli¢ in the mountain Stara
planina. After the closing of these mines at the second half of the last
century, the right amount of attention wasn’t given to the mine waters
that outflow from mine shaft. Hydrogeological researches that were held
during 2010. and 2013. determined that the mine waters perform
emission with pollutants above limit for the 2" class of surface water,
which is a good ecological status. According to the scope of the
investigated parameters, emission of pollutants refer to mineralization
(M), conductivity, SOy, NHy; NO;, Fe, Mn, and there are also slight
overdrafts for pH and As values. Surface waters of river Mazgoska on the
mountain of Stara planina as well as Koznik and Vucidelski stream on
the mountain Ruj are the most threatened by these pollutions.

Kuwoyune peuu: Ilupom, yeam, pyouuuke 600e, XeMUjCKU cAcmas,
HCUBOMHA CPEOUHA
Key words: Pirot, coal, mine water, chemical composition, environment

VBOJI

On ceux (ocuiHHMX ropuBa Koja ce JaHac KOPUCTE y CBETy 3a
NPOU3BO/IbY IPUMAapHE €HEpryje, yrajb MMa HajIeCTPyKTUBHH]U YTHULIA) HA
KUBOTHY cpeauHy. IberoBum oOTKONOM M3 JEXKHIUTA, TPEPagoM H
caropeBambeM Yy TEpPMOEJEKTpaHaMma, IIPOY3pOKyje ce HecarJieuBO
3arajeme atMocdepe, MOBPIIMHCKUX U TOA3EMHHX BOJa, Kao H
Jerpajanyja 3eMJbUIITA.

OBuM nuTamuMa nocBehyje ce JaHac BeluKa MaXKmka y CBETy, a
CTaTUCTHYKE aHAIM3€ MOKa3yjy Aa ce OJ] yKYITHUX TPOILIKOBA OYYBamka U
3alITUTE )KUBOTHE cpeauHe, Hajehu meo cpeacrasa (oko 80 %) Tpomm
Ha mnpeuyninhaBame PYAHWYKHX M OTMAJHMX BOJa KOje HAcTajy MpH
TEXHOJIONIKUM Tporiecuma npepaje (Komatina, 1990).

Y ropmem feity causa pexe Huimase (y mmpem noapydjy Ilupora)
TIO3HATO & BHIIE I10jaBa H JICKHILTA yIiba KapOOHCKE, JIjaCKe M HEOTCHE
crapoctn. CBakako Ja je Haj3Ha4ajHHje U HajIIO3HATH]C JICKHIITE yIiba
Ha Pyj mnanuHu kox cena PakuTa, KOje je €KCIUIOATHCAHO PYIHHKOM
»Jepma®. Jlo 1962. roauHe, OBAM pPYyJHMKOM je BpILICHA IOA3CMHA
eKCIUI0aTalyja KBAIMTETHOT KAMEHOT yTJba.

Ha Crapoj miaHnHH yrasb je eKCIUIOaTHCaH PYAHUKOM ,,.Buimma® y
Ma3rowiKoMm OaceHy, Ha camoj rpanuiy ca byrapckom. Ilogsemun otkon
MEKOT MpKOT yriba y ceiy Masrout je BpiueH y nepuoay 1955-1961. rog,
a KaCHM]€ j€ OTBOPEH U MOBPIIMHCKH KOII.
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[up oBOr paja je ymo3HaBame IIMPE jaBHOCTU ca TI00ATHUM
nocjenuiamMa Koje MMa yrajb Kao CHEpPreHT Ha JKMBOTHY CpEAMHY H
KaKaB KOHKPETaH yTHIA] WMAjy OTIAgHEe pPyIHUYKE BOJAE HA YKUBOTHY
CpeaVHYy H3 3aTBOPEHUX pyAHMKa yriba ,Jepma“ u ,Bummma® y
MUpPOTCKOM  Kpajy. Om oOycTaBe eKcIuioaTanmje yrjba y OBHUM
PYJHHIIIMA, PYIapCKUM jaMama | JCMOHHjaMa jaJIOBUHE Ce HE MOKJIamkha
aJIeKBaTHA TTaXKiha ca EKOJIOIIKOT acIeKTa, Tako Ja ce To Beh meneHunjama
y M3BECHO] MEPH OJIpakaBa Ha )KHUBOTHY CPEIHHY.

YI'AJb U )KMUBOTHA CPEJAMHA

Temno npuBpeaHoOr pa3Boja, KAKO KO €KOHOMCKU Pa3BHjEHHX, TaKO
M KOJ 3eMajba y pa3Bojy, IPBEHCTBEHO 3aBHCU OJ CTEICHa
MCKOPHIINEHOCTH PACTIONOKKMBUX MPUPOAHUX pecypca. 3ato ce y CBery
npujaje BelMKa Nakba pasBojy U yHanpehemwy pynapcke IenaTHOCTH ca
npatehoM npepahuBauKOM UHYCTPH]JOM.

Y CpOuju mpou3Bo/Imha SIEKTPUIHE SHEPTHje O YIJba j¢ IMPUMapHa.
VY toky 2012. rogwHe, 01 YKYITHO OCTBapeHE IPOU3BOILE CHEPIHjC Y
enektpanama of 34.546 GWh, tepmoenekTpane Ha yrajb Cy NpOM3BEIC
70,3% (www.aers.rs). OBy IpOH3BO/bY CBakako Ja mpare u mpoOieMu
KOJH ce OJJHOCe Ha 3araljer-e KUBOTHE CpEeIMHE, TIOUYEB Of CAMUX PYAHHKA
KOjHMa ce BPILU OTKOM YIJba U3 JISKHUINTA, KA0 M KacHHUje Kpo3 Mpepaiy U
KOHAYHO TOKOM CMaJbUBaba yIiba Y TEPMOEIIEKTpaHaMa.

JIok ce nexuinTe yrjba HE OTBOPU 3a EKCIUIoATalldjy, OHO Yy
MPHUPOJIHOj YCIIOCTaBJLEHO] PABHOTEXKU HE MPEACTaBba OMACHOCT 3a
®KHUBOTHY cpenuny. C 003upoMm 1a ce Hajuenthe oBa JEKHUINTA Hajlaze y
OpACKMM ¥ IUIAHUHCKAM IOAPYYJMMA, OJHOCHO y OYyBaHHM €KO-
CHUCTEeMHMa, MPOOJIeMH TMOYHIbY Ja C€ jaBJbajy OJ MPBHX MPHUIPEMHHUX
pajioBa Ha TpoOCelamy MPHIA3HUX IyTeBa, KPUCHYy IIyMa, H3TPadmH
MHQPAaCTPYKTYPHUX ~pyHapckux ofjexara. OBe aKTHBHOCTH 4€CTO
YCIIOBJbABA]y HCEJhABAFC JIOKAJTHOI CTAHOBHHINTBA, a IO/ YTHUIAjeM
npekoMepHe OyKe paJHMX MamdHa ¥ UW3AYBHUX TacoBa, [eo0
KUBOTHUILCKOT CBETa TOYHMIGE Ja HAIyIiTa CBOj€ CTAaHUINTE, a HEKe
OWJbHE BPCTE TIOCTETNICHO HECTajy IOJ YTHIAJeM CBE U3paXKeHH]e
Jierpaiaimje TepeHa.

Ca ekcruroaTarujoM JIXKHILTA OYHELE Ja Ce MCHa 1 Mopdorornja
okonHor Tepexa. Ha jenHom nemy ce ¢popmupajy cse Beha ysnaurhyha
ycleq IeTOHOBamka PyAHE jalOBHHE, a y IPYrOM Ce jaBibajy yjerHyha
ycien 3apyliaBamka KPOBHHCKMX Hacjara HakoH oTkoma yriba. OBo
CKyIna JOBOAM IO JIOKAJTHE JAerpajalyje CIUBHUX MOApydYja U U3MEHE
BOJHOT PEKMMa IMOBPIIMHCKUX BOJA, & TO MMa YTUIAja U HA PEXKUM
MOJ3eMHUX BOJIA.
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PynHuuke Boje Koje ce cUCTEMIMa 3a OJIBO/IH-aBabe UCITyMITaBajy
U3 jaMa pyAHHKA yIJba, OOMYHO C€ MYyIITajy Ja CJIOOO0MHO OTHUY Y
MOBPIIMHCKE TOKOBE 0€3 MPETXOJHOT TPEeTMaHa U npeunihaBama (ciauka
1). Yenen xemujckor onrtepehema, pyTHHUKE BOJE MOTY UMATH YeCTO
yTHIIQ) Ha  TPOMEHY
KBaJIWTETa  TOBPLIMH-
CKHX ¥ ITOJ3EMHHUX BOJA,
a THME Ha JKHBOTHY
CpeavHYy Yy LEeIHHU.

[Ipepamom  yriba
300r motpebe yumrhema
O]l jaJIOBUHE TIOCTYIIKOM
MOKpE cemaparuje
CTBapajy ce OTHagHe
Bozie U MyJb. OBe Boze
KapaKkTepHILe jako
BUCOKM CYBH OCTaTaKk
(Bume xmpaga mg/l),
BUCOKH canpkaju
cyndara (SO4), TBOXKDHA
(Fe), wmanrama (Mn),
anymuarjyma (Al) w
JPYTHX TEIIKUX MeTasa

Cmuka 1 Uctnuame pyIHUUKHUX BOJA U3
3aTBOPEHOT pyAHHKA ,,Jepma‘
(poto b. Munagunosuh)
Figure 1 Mine waters emphasis from closed mine M h 2015
,Jerma“ (photo by B. Miladinovi¢) (Muramunosuh, )

OBHM OTMAgHUM ceTla-
PALUjCKUM CyTICTpaTuMa
ce JokamHO 3arabyje
TJI0, TOJI3€MHE U MOBPIIMHCKE BOJIE.

TokoM caropeBama yriba y TepMOCIIEKTpaHaMa EMUTY]e ce BelTKa
KonMuuHa 3aralyjyhux martepuja, dahu, menena, ykpydyjyhu cymrmop-
muokeua (SO,), yrwen-guokeun (CO,), azotHe okcuzae u xuBy (EPA
2013). CyMmmop-avioKCHI M a30THH OKCHIN YYECTBY]Y Y (GOpMHpamy
KHACEIIMX KHWIIa, KOje JOoBOoJAE JO TMoBchama KHCENOCTH 3EeMJBHINTA,
MOBPIIMHCKUX U MOA3EMHUX BOJIA U OCTaBJbajy MOCICIHIEC HAa OMJbHH M
KUBOTUELCKH CBET. [IpekomepHa emucuja cymmop-auokcuna (SO,) koju
caap)ke W CUTHE decTHne 4ahu W TpaliMHe MOTY H3a3BaTH omrehema
wiyha, Goyectd cpma u Apyra o000Jbema. A30THH OKCHAM JIOBOJE [0
dopmupama cMmora Koju yTWdye Ha IulyhHa TKMBA W THME IOPACT
pecrupaTopHuX 000sbeha (Www.coalpowerairpollution).

ITpexomepHna emucuja yribeH-muokcuna (CO,) je r1aBHU
AHTPOIIOreHH Y3POYHHUK TJIOOATHOT 3arpeBama U KIMMAaTCKHX MPOMEHa ca
KOjuMa ce CBeT JaHac cyouama. [lo omenu ,,Grinpis“-a (Greenpeace), Tpu
YEeTBPTHHE racoBa KOjU M3a3MBajy edekaT cTakieHe OamTe JAaHac y CBETY
HACTajy caropeBameM yIiba, HaTe U raca.
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Hanac y CpOuju je y pany neBeT TepMmoenekrpana: y OOpeHOBILy
(TE ,Huxoma Tecnma* A u b), JlazapeBuy (TE ,,KomybGapa® A u b),
Kocrommy (TE ,Kocronman“ A u b), Cunajunry (TE ,,MopaBa“) u y
O6unuhy (TE ,,KocoBo“ A u b). OBuM TepmoenekTpaHama ce BpILU
eMHCHja IITeTHUX MaTepuja W3Haj TpaHumyHuX BpenHoctu (I'B)
nponucanux o ctpane EVY. Ilpema momaumma EIIC-a, y Toky 2008.
roJldHe, CyMapHa €MHCH]ja TOjeJMHUX INTETHUX MaTepHja U3 CBHUX
TEpPMOEJIEKTPaHa je N3HOCHJIA:

— YecTuIa npamune u nenena 23.569 t/god;

— SO, 262.882 t/god;

—NOx 58.000 t/god.

o noparmma MehyHaponse areHuuje 3a eHepretuxy (IEA, 2011),
CpOuja uma jako jom onHoc emucuje CO, mpema yKymHOM OpyTo
noxotky (YB/I) u on je 3natHO u3Han BpenHoctd EY (momatak ce
OJIHOCH 3a 27 4jaHMIA, OAHOCHO Ipe NpHKJbyuewa XpBarcke y EVY),
clMKa 2.

1,60
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1,00
0,80
0,60
0,40
0,20

kgCO, /UBD

Crnuka 2 Emucuja CO, ox caropeBarma yriba IpemMa yKyITHOM
opyro noxorky (YB]1) y Hexnm 3emsbama Esporre
(Mebynapopsa arenuyja 3a eneprujy — IEA, 2011)
Figure 2 CO, emissions from the combustion of coal per Gross
domestic product (GDP) in some Europe countries
(International Energy Agency — IEA, 2011)

3ato maHac Ha myty CpOuje xa wianctBy y EVY, xapmonusammja
nponuca M3 O0JIACTH 3alTUTE KUBOTHE CPEIWHE j€ jeAHa O] MPBUX Y
Hu3y [lupextuBa EY koja je campkaHa y 3aKOHOIABCTBY PemyOmumke
Cpb6uje u ogHocu ce Ha Integrated Pollution Prevention and Control —
omgrocHo IPPC [upextuBy (96/61/EC u noBa Bep3uja 2008/1/EC). OBa
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TUPEKTHBa je caapkaHa y 3akoHy O HWHTETPHCAHOM CIpEuYaBamy H
KoHTpoyn 3arahuBama xuBotHe cpeaune (Ci. rmacauk PC, 6p. 135/04 n
25/15). AupektuBa IPPC je moTom 3aMemeHa jeTHOM O] KOMIUICKCHUJUX
mupektrBa EY, omgHOocHO JIMpEeKTHBOM O WHAYCTPH]CKUM EMHCHjaMa
(IED 2010/75/EU).

HaBenennm nupexkTuBaMa ce neuHHUITy Mepe Koje MMajy 3a IUJb
CIIpeYaBame U KOHTPOJIY 3aralhema, Kako OM Ce MOCTUTIa0 BUCOKH HHUBO
OouyBama W 3allTUTEe XUBOTHE cpenuHe. KoHkpeTHO ce ofHoce Ha: a)
PaLMOHATHO yIpaB/bakbe HALMOHAIHUM pecypcuma; 0) neroBame Ha
M3BOp 3arahiera y CMHCIY CMamCHa eMUCH]C y CKialy ca IPaHHYHHM
BPCIHOCTHMA eMHCH]€; 1) Je(UHNICAbE TPAHNYHIX BPEAHOCTH EMHCH]C
Ha Oasu mpumene BAT texHomormje (Best Available Technique —
Haj6osba nocrynHa TexHuka); ) passoj npoueca pasmeHe nHpopmanmja
u3Mmelyy 3emasba EY y nnspy ynanpehema u npumene BAT TexHonoruje
uta. (Munaguaosuh, 2015).

I'EOJIOIKE KAPAKTEPUCTUKE JIEXXUIITA U ITOJABA VYIJbA
YV ITMPOTCKOM KPAJY

Hajcrapuje yrsbOHOCHE CTeHE Ha MPOCTOPY MHPOTCKOT Kpaja,
oaHocHo m3mely Crape ruiaHuHe Ha ceBepy U Pyj mianune Ha jyry, jecy
KapOOHCKH CeTUMEHTH (MeTaMOp(HUCaHU TEIIYapy U aJICBPOJIUTH), KOJH
Cy OTKpUBEHH y ycenuMa Tortoioncke 1 3acCKOBayKe peke.

On Me3030jCKMX TBOpPEBHMHA, 3Ha4yajHa je JMjacka TPECTeHCKa
¢danmja, mpeacTaBjbeHa KOHIJIOMEpaTHMa, IMelryapuma, Kpedmbaluuma U
TJIMHIIMMA ca CJI0jeBUMa yTJba.

TepuujapHu CeIMMEHTH jaBibajy ce y 6abyLIHIIKOM, IUPOTCKOM U
Mas3romom OaceHy, 01 KOjUX je YIJbOHOCaH CaMO MAas3rolIKH OaceH
(Munakosuh, 1966).

Crapa nmnanuHa mnpunaga Kapmaro-OankaHCKOM — JIyKy |
MpeACTaB/ba AaHTHKIMHATY ca ocoM mpasia C3 -JU. Jearpo aHTHKIMHAIE
je m3rpah)eHo oJ] KpUCTalacTUX MIKpHWballa ca MHTpPy3HjaMa TpaHUTa U
IPaHOIMOPHUTA, U CTAPUX PMIMTOUIHHUX IIKPHIbALlA ca ArjadazuMa MpeKo
KOJUX Cy HaTaJ0XEeHU CEeAMMEHTH Majeo30MKa U Me3o3ouka. ITpoctop ca
YIJbOHOCHOM CEPHjOM CpeImer KapOoHa Yy CTPYKTYPO-TEKTOHCKOM
noryiey MpUIaAa jyrozanajHoM Kpuily aHTUkiIuHane Crape IUTaHUHE.
CennMeHTHH cJI0j€BU MeHEpallHO Majiajy Ka 3amany M jyroszamanay. [lopen
CTapOIJIAHUHCKOT TOJpYyYja ca BHCOYKOM 30HOM, H3[IBOjEHE CYy ]OIII
4yeTupu Behe reoTeKTOHCKE jeIMHUIIEe: TUMOYKA 30Ha, PTamkCKO-KydajcKa
30Ha, CyBOIUIAaHMHCKA 30HAa U HaBnaka TymOe (AnhenkoBuh, Kpctuh,
hupuh, Maprunosuh u borganosuh, 1977).
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Vram Crape niaHuHe

Ha jyrozamagamm mamuHama Crape IUIaHWUHE pa3BHjeHE Cy JBE
VIJbOHOCHE CepHje ca CJI0jeBMMa KaMEHOT yIjba W TO KapOOHCKE H
nujacke crtapoctn (cimka 3). YIJBOHOCHE 30HE Cy Yy3aHe, ca
MECTHMUYHUM CYXCEHHUMA M MPOIIHPECHUMA.

Puma 44,
"an @
3 .Nlupxoaau,".‘ Tonaw aon

- Temcka LTS 24 -
.B.Nykawsa

sl
OumuTpoBrpag ==

10 km

Cmuka 3 T'eorpadcky mosnmoxaj JISXKHIITa U TI0jaBa YIJba Y IIUPEM MOAPYYjy
[Mupora 1.1. 30Ha MpocTHpama ciojeBa yriba KapooHa; 1.2. u 1.3. 30Ha
IIpOCTHparka ClI0jeBa yIiba Jrjaca; 2. yIrJbOHOCHU OaceH ,,Jepma‘; 3. yrJbOHOCHU
Oaced ,,Masromr
Figure 3 Geographical position of coal appearance and bearing in wider area of
Pirot 1.1. Zone spreading layers of coal Carbon; 1.2. and 1.3. Zone spreading
layers of coal Lias; 2. Coal basin ,,Jerma*; 3. Coal basin ,,Mazgos*

CemumeHTH V2/bOHOCHO2 Kapbona KOHCTaTOBAaHH cy
CEBEPOUCTOYHO 01 cena hymruna u jyxHo on Bemmke typie, nsmehy
cena 3ackoBiy U Toru Jlon (cnuka 3).

KapOoHCKkHM yTJbOHOCHU CEAMMEHTH JIeKE TPAaHCTPECHUBHO IMPEKO
TBOPEBHHA CUIypa U MPEJICTaBIbEHU Cy: KOHIJIOMepaTHMa, Menrdapuma,
CIM(PUKOBAaHUM LPHUM JamoplyMa ca JBa clioja KaMeHOT YTJba
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nebspune 0,6 1 0,2 m. OTKpUBEHH Cy Y y3aHOM nojacy mupune o 100 m
Ha C3 1o 500 m Ha JU u gyxune 5 km, npasna npyxama C3-JU.

CenuMeHTH YIJbOHOCHOT KapOOHa pa3BHjeHH Cy y JBE 30HE
(I'prypoBuh u Bunenosuh 2011):

— npeéa 30na ce MpocTHpe Ha AyxuHU 4—5 km, n3mely Pynkyna u
Tosapnure. [Ipyxame ciojeBa je CC3 — JJU, a cnojeBu manajy mpema
CHU non yrimom ox 35 nmo 45°. CnojeBu cy 100pO OTKPUBEHH U MOTY C€
MpaTUTH Ha TOTOBO 11€J10j AY>KUHU o1 5 km;

— Opyea 30Ha KapOOHCKMX CefMMEHara Hanasu ce wusMmely
3ackosara u Tomror Jlona, jyxHo ox Bemuke typie. YIiboHOCHA cepuja
je oTkpuBeHa y Ayboko yceueHnMm norounuma. CiiojeBd mnajajy mpema
ceBepy u ceBepoucToky. OBjie je yTBpher cioj yriba nebsbuse 0,8 m Ha
M3JIaHKy W jow 4 Tama cioja, aebsbune 0,1-0,2 m. Osa 30Ha, mpema
MO3HIIMjU U3JaHaKa, MOYKE OUTH BPJIO HHTEPECAHTHA YKOJIMKO CE IOKaXe
nocTojatbe  KapOOHCKMX TBOPEBHHA MCIOJ TBOPEBHUHA ME€pMa Ha
npoctopy u3Mmehy 3ackoBara u JaOy4ukor paBHHIITY, Osaj noTeHIMjanH!
IPOCTOP MOTao 0K NMATH MOBPLIKHY OX OKO 10 km?, ca ciojeBuMa yrina
KOjH Cy OTKpHUBEHHU Yy 3ackoBumMma, nedspune 0,1-0, 8 m.

[TapameTpn KBammTeTa yrjba M3 HCTPAXHUX PaToOBa M H3JaHAKA
MIPEACTaB/bEHU Cy Y Tabenu 1.

Tabena 1 [loka3zarespu KBamUTETa KAMEHOT yTiba KapOoHCKe cTapocTu Crape
wianuHe (['pryposuh u Bugenosuh, 2011)
Table 1 Indicators of stone coal quality of carbonic age of Stara planina
mountain (Grgurovi¢ & Videnovi¢, 2011)

Bpex Bnara | Ilemeo | Sywman | Scaropmms | Symemeny | CM | Koke | C-fix JTE I'TE
1 () () (%) (%) %o (o) | ) | (%) | (kikg) | (kJ/kg)
min 4,32 15,04 0,46 0,34 0,12 75,55 | 82,74 | 62,61 25.324 26.112
max 7,21 20,13 1,48 1,35 0,14 80,25 | 86,42 | 70,69 | 27.570 28.576

Kamenn yrasm aujacke cmapocmu Ctape TIaHWHE ce jaBjba y JBa
nojaca: BucoukoMm, ox cema MupkoBana, npexko Temcke u Jlykame 10
Oyrapcke rpanune, U y Bumimukom, xoju mouume koi Mamor Bpxa
u3Haxa I[Tupora u mpyxa ce 1o Masroma u bpeGeBHuIe, Ha Oyrapckoj
rpanuny (ITerkoBuh, 1975), cnuka 3.

YTJhOHOCHA cepHja IMpeJCcTaBJbeHa je OpedaMa, KOHIIIOMEpaTHMa,
Pa3sHO3pHUM IelryapuMa, TIMHIMMA. Pa3BUjeH je jemaH YIJbeHHU CIIoj
(raBHM) KOJU je paciojeH Ha TPU Tama, npocedne ncospmae 0,2 m.
JInjacku yrasb Crape miaHuHe NIPUNaja IPYNy FACHUX KAMCHHUX yIJbeBa,
ca caapxajem cymnopa ox 0,5 % mo 0,7 %, Biare oko 2 % u nenena ox
oko 15 %. Bpennoct ropmer torotHor edekta (I'TE) je mpeko 26
MlJ/kg (ITetkoBuh, 1975).
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YrpoHocHu OaceH ,,Jepma“

VYTJOHOCHH CEMMEHTH JIMjacKe CTapOCTH jaBJbajy Ce y AYraukoj u
y3aHO] 30HU Koja ce mporexe on Joope Ha JlyHaBy mo Crape ruiaHuHe U
najee jyrouctodHo y byrapckoj. IIpoctop m3mehy Cyse u Pyj mnanune,
npema Hukonuhy u [Tantuhy (1997), 610 je Mambu MIIMTKOBOIHU 3QJIUB Y
KOMe ce (hopmMupasIo JeKUIITE KaMeHOT yriba ,, Jepma‘ (ciauka 3).

Excrutoaranyja yriba U3 OBOT JIEXKHILTA CE€ O/IBUjaja ca MPEeKuIuMa
no 1962. ropguue ([pamiko, 2003) u to y OKBHDY /1Ba PEBHpA: I/ICTquI/I —
Byuuoencku pesup ca jamama ,,.Bpaxuju KaMeH” ,,Bpaxcnja LpKBa“ U
3ananuu — Kosaphuuku peup ca jamom ,,BopeHnaumre”.

Y TEKTOHCKOM IIOINeAly Mnpe nojpy4je Oacena ,Jepme™ mpumaja
CYBOIIAHUHCKO] TEKTOHCKO] JeMHULM ¥ UMa CHHKIIMHAIHY 00JIMK, KOjH
je, Y3OyXHMM ¥ TIONPEYHUM pacenuma, U3Je/beH Ha G10KOBE
Pa3NUYUTUX TUMEH3H]ja (cruKa 4).

1400 4

Ji 57 [

Paxumcka
paxa

B-7

800

Nerexpa: netans B-T Y
~ N, Ay - 200

Manm (dhnuw, newHapn u ruHuK !

Ca NPOCN. KpeMmbaka)

[Lorep-mans (CNOJEBMTA U MACHEHM

EPEMraUM)
| Jiz | Nujac-porep (kBapuwTi)
1| Nujac (newsiapy, wKpurbuw, yrars)

Tpujac (WKpUrsuwM, cn.Kpeysaunu,
MABCHBHW KpEYHaLUM )

Cmuka 4 ['eonomku mpodni TepeHa Kpo3 JISKUIITE yriba ,,Jepma‘
(bamrroBanosuh u bpankosuh, 2002)
Figure 4 Geological profile of ground through the coal deposit ,,Jerma“
(Bastovanovi¢ & Brankovi¢, 2002)

VYTIJbOHOCHM HpPOCTOp j€ OrpaHUYEH ca JBa Y3[Ay’KHa pacezaa:
Byuunen-Bonennunmmre u pacenom PakuTcke peke W IpeacTaBiba
cuHKiIMHANTYy koja ToHe ka CC3, a koja je cHCTeMOM Y3AYyXKHUX U
MOTIPEYHHX pacea u3zesbeHa Ha kpymnHe OnokoBe (Huxonuh u [TanTuh,
1997).

[TponykTuBHY cepujy aujaca rpajae 06a3aaHu KOHTJIOMEPATH MPEKO
KOjUX JICHKH:
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— noouncku naxem wsrpalheH o] KBapLUTa, KBAPIHUX IeHryapa u
KoHrioMepara (8-12 m), Ka0 M MOJUHCKUX TECKOBUTHUX, TJUHEHUX H
YTJbEBUTHX IIKPUIHALIA;

— yemoHOCHU Xopuzonm w3rpalleH ox IBa cioja yriba, 00re2
(mebspune 1-10 m) u eopreee (0,2-1,6 m) xoju cy MeljycoOHO pa3iBojeHU
KBapUHUM KOHIJIOMEpaTHMa, KBapIUTHMa, MellYyapuMa, TIMHOBUTUM
nenrgapuma u Mehycnojem yripa (nedspune 0,2-0,5 m);

— nognamHu naxem wu3rpalleH O] YIJbEBUTHX IIKpUJballa Majie
neomune (0,1-0,3 m), 3aruM KBapuurTa, Memuapa ¥ KOHIJIoMepaTta,
ykynHe ne6spuae oa 40 1o 60 m.

JlebbuHa yriboHOcHE cepuje kpehe ce on 19 mo 21 m. I'maBHu
(MOOMHCKM) yTibeHU clioj je Bapujaduine aedspune (oa 0,5 m 10 8 m) u
HexoMoreHe rpale, ca coumBacTuM 3aneOspamuMa. [loBnaTHU yTibeHU
cnoj je yjennauene aeospune (0,8-1,6 m) u rpahe, 6e3 ymeraka janoBuHe
(Huxonuh u [TanTtuh, 1997).

VYras u3 Oacena Jepme je npHe 6oje, cjajaH M HEPABHOT IpesioMa.
[Tpunaga rpynu MOCHUX KaMEHHUX yrjbeBa ca HUCKHM CaJpKajeM BIlare
(1-3%), wucnapseuBux wmarepuja (10-15%) u BHUCOKUM CcpeamuM
caapxajem nenienia (oko 40%). Jloma TorioTa caropeBama 0e3 Biare u
neriena kpehe ce y marepBany ox 30 mo 34 MJ/kg. YkynHe OwitaHcHe
pe3epBe, Ha OCHOBY cTama U3 1982. ronuHe, H3HOCE HEWITO Mame of 13
MUJIMOHA TOHA YIJba. YTalb C€ MOXE YHOTPeOUTH 3a MPOU3BOIY
METaJTypIIKOT KOKCa U Y IIEMEHTHO] HH Ty CTPH]H.

Ma3sromku YIJbOHOCHU Oacen

Masromku 6aceH ce Hajla3u Ha JyKHMM MaguHama Buminua, y
noapy4jy cema Masrour, IIporononusumy, CMI/IJIOBI_[I/I u OpopoBiu
(cmuka 3). IloBpmnHa Gacena je oko 2,5 km® (ITerkosuh, 1975). V
FCOTEKTOHCKOM IOINIeAy MpeAcTaBiba poB (wmpuHe 3-4 km u QyxuHe
npeko 12 km) HacTao paawjalHOM TEKTOHHKOM Yy HEOTEHY W KacHUje
(mmoneH) HcmymeH jesepckoM BojoM. CeBeposamagHu 1e0 OaceHa
(OmopoBIn) je HeMPOIYKTUBAH, 33 Pa3IMKy of jyrouctodHor (Masror).
[Ipema Koctuhy (2006), wu3agBojeHa Cy TpH YrJbOHOCHA T0Jba!
Knumepune-Jepemumre, 3anagHo oj cena Masrour; [{urancko BpBUIITE
KoJ cena Masromr; leTyuH HCTOYHO o1 cena Masrom. ExcrmoaTaruja
yIJba y OBOM 6aceHy j€ BpIlIeHa pyJHUKOM ,,Buamua®.

JluTonomiku cacTaB HEOTEHHUX CeIMMEHaTa TMPElCTaBJbeH je
0a3aJIHUM KJIACTUYHUM CETUMEHTHMA, 3aTUM NOOUHCKUM CeOUMEHMUMA,
ne6munae 10-15 m (pa3HobojHe TIIMHE); Ye/b0HOCHUM Oellom ca JBa CJoja
yriba, neosmune 1 go 40 m, u nosramuum denom, nebpune 1o 50 m
(rnuHe, mecak, MUUbYHAK Y MPeCciojaBamy), CIMKa 5.
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Cmuka 5 ['eonomku mpodwmmm oymoTtinaa M-1 1 M-10 y Ma3romkom
YIJbOHOCHOM Oaceny (mpema Munakosuhy, 1966)
Figure 5 Geological profile of the borehole M-1 and M-10 in coal basin
»Mazgos“ (by Milakovi¢, 1966)

Pa3Bujena cy nBa cnoja yrijba, TJIaBHH, TOJIWHCKH (JIOKU J€0
NPOAYKTHBHE CepHje) YIJbeHU cJoj BapujabunHe nedspuHe (6-19 m,
cpenme 8 m) W TOBIATHU, Cpelibe nedsbuHe a0 2 m. Jlexwumre je
jenHoctaBHe rpahe ca OlarmM magoBMMa Ka IEHTPAIHUM JCIIOBHMA
OaceHa.

VYrass npumnaaa MEKUM MPKHM YTJbeBUMA 3eMJbAcTOT THIMA (Cpetha
peduekcuja xymunuta usHocu 0,26+0,04 Rr). Cpenmwu canapikaj Biare
m3Hocu 49,11%, mnemena 20,53%, cymmnopa 2,27%, wucnapsbUBHX
matepuja 74,01 %, BpemaHocT nomer torutoTHor edekra (ATE) m3HOCH
5,4 MJ/kg.

PesepBe cy obOpauyHaTe camo 3a yrJbOHOCHO TOJBE ,, AyTymu* u
u3Hoce 6,51 mMuiamoHa ToHa (yKymHE Teojomke pesepBe A+b+1];
Kateropwje), o uera cy omnanche 2,87 munnona Tona (Koctuh, 2006).
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PE3VJITATU XUJIPOT'EOEKOJIOIIKNX NCTPAXXNBAIHA
YTULAJ PYJIHUYKNX BOJA 3ATBOPEHUX PYJTHUKA VI'JbA
HA XMBOTHY CPEAVHY

Hakon 3aTtBapama pyaHuka ,,Jepma“™ u ,,Bumma®, ekcruioaranuja
yrjba y THPOTCKOM Kpajy je TOTHyHO mpectana. Kao m y apyrum
nenosuma CpOuje, HaIyIITEeHUM PyAapCKUM jamama, OTKOMUMa U APYTUM
pyJapcKuM  O0jeKTHMa,
NaXkba HUje MPUIaBaHa,
Ma 4Yak HU Kaja je y
[IUTamby ¢bu3nuKo
o6e30eheme npusiaza
KOjU Cy TIOTEHIIMjaJTHO
OMACHH TPBEHCTBEHO II0
0e30eHOCT  JIOKAJIHOT
CTaHOBHUINITBA (CITUKa 6).

Jlanac, Haju3paKeHUjH
yTHIIQ) Ha  JKUBOTHY
cpenuHy umajy
PYJAHHYKE BOJE KOje
CI000AHO HCTHYY U3

Ciuka 6 Jleo cpyIIeHOr cemapanijcKor HaIyIITCHUX PYNapCKuX
NOCTpOjera pyaHuKa ,,Bummma™ [IOTKOMa 1 3apyHICHUX

(poto: b. MunaaunoBuh) pynapckux okaHa. Ose

Figure 6 Part of demolished separation plant in =~ OTIAHC PYJAHIIKC BONC

mine ,,Vidli&* (photo by B. Miladinovi¢) oTHdy y HOBPIIMHCKE
TOKOBC M HA T4d) HAYHUH

ce 3araljeme npeHocu Ha

Behu npocTop.
Y norneny OCHOBHOT
XEMH]jCKOT' CacTaBa, pyJHUYKE Boje Koje cy ucnutuBane TokoMm 2010. u
2013.  roxm.  (MwunammnoBuh,  2015), kapakrtepuiie  BHCOKa

muHepanmzanyja (1o 2083,6 mg/l pyaauk ,,Bummmga‘).

IMpema knacuduranmju AJNEKHHA, pPYIHHYKE BOJAE pPYIHHKA
»JepMa® mpumnanajy cyiadarHo] WM XUAPOKApOOHATHO]  KIIACH,

L Ca24,5 ~Call2
kanujckoj rpymu 11 tama (S ;s . Cros ), @ pyAHHYKE BOAE PyIHHUKA

»Buamua® cy umspasuto cyndpaTHe kinace, Kanuujymcke rpymne II Tuma
SCa79,2 7
(1208 ) CoMIKA 7.

C o03upoM Ha OBaj XEMHJCKHM cacTaB, HM3BpIICHA j€ aHaau3a
yTHLIaja PYAHWYKUX BOJA IpeMa IPaHUYHUM BPEJHOCTHMA KOje Cy
IponKcaHe 3a 100ap €KOJIOIKHU CTaTyC MOBPLUIMHCKUX BOJA, OJHOCHO 32

kmacy II, gwemy ce Texm y mnoctuzamy (Vpeoba o epanuynum
s8pedHocmuma 3azalyjyhux mamepuja y NoSPUIUHCKUM U HOO3EMHUM
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6ooama u CeOUMeHmMUMAa U pPOKOGUMA 3a FUX080 Oocmusarbe, ,,CIl.
rnmacauk PC* 6p. 50/2012, Ilpunor 1. — [TopmuHcke Boxe, Tabena 1. —
['pannune BpemHocTu 3aralyjyhmx maTtepwja y NOBPIIMHCKHM BOJama,
Tabena 3. — I'panmune BpemHocTH 3aralyjyhmx wmarepuja 3a mobap
€KOJIOIIKH cTaTyc ogHOCcHY Il kiacy mOBpIIMHCKUX BOAA).

Na'+K’ Na +K

Mg* ., HCO, Mg" L i HEE;

24 mekv/L + mekv/L

(A) (B)
PYIHUK ) PYAHMK
Cl SO/ "Jepma" Cl SO/ "Buummny”

Cnuka 7 YropenHu paaujaiHu qujarpam cylpaTHAX PYAHUYKHX BOAA
pyaHuka ,Jepma‘“ u ,,Buamma
Figure 7 Comparative radial diagrams of sulphat mine waters
from ,,Jerma“ and ,,Vidli¢*“ mines

[Tonma3zHo cTaHOBHUINTE O KOT C€ TOIILJIO IIPH OBOj aHAIM3H OWIIO je
y W3ABajalby MapaMeTapa XEMHJCKOT cacTaBa PYIHHYKHUX BOJA, KOJH
HUCY TMOXEJbHU J1a ce Hal)y y MOBPIIMHCKUM BOJlaMa U TO 32 MUHUMYM
ycnoBa Il kmace, jep ona 06e36el)yje Ha OCHOBY TpaHHYHUX BPEIHOCTH
eJieMeHaTa KBAJIMTETa YCJIOBE 32 (PYHKIIMOHUCAHE €KOCUCTEMA, KUBOT U
3amTUTY prba (UNpUHKIA), a Ce MOTY KOPUCTHUTHU 3a CHaOJeBamkE BOJIE
3a muhe (y3 NPETXOAHM JIaKK TPETMaH QUITPALU]OM U AC3HH(CKLIjOM),
KyIame U peKkpealu]y, HaBoibaBarbe, HHAYCTPHjCKe HpoLece, ynoTpedy
Kao pacxjagHe BOJAE M Jp., Kako je TO MIpomucaHo IIpasuinukom o
napamempuma eKoao0uKo2 U XeMujckoz cmamyca NO8PUUHCKUX 800a U
napamempuma Xemujckoe U K8AHMUMAmueHo2 Cmamycd noO3eMHUX
600a (,,Cin. rmacauk PC*, 6p. 74/2011).

Kao cienehm kopak y oBOj aHanmu3u OWo je y yTBphuBamy TuIa
MOBPIIMHCKUX BOJAA y KOj€ C€ BPIIM HCIYIITame PYJHHYKUX BOAA U TO
carnacHo [lpasunnuxy o ymephusary 600HUX meNa NOBPUIUHCKUX U
noozemnux ooa (,,Ci. rmacauk PC*, 6p. 96/2010). Y noapy4jy pyaHuKa
»Jepma® oTmagHe pyAHWUYKE BoJe mnpuxBaTta MNOoTOK Ko3HHK ©
Bydenencku notok y cnuBy Pakurcke peke Ha npubmmkao 780-800 m H.
B., a 'y MOAPYYJy pyAHHKa ,Buumy™ npuxsara Masromka peka Ha OKO
700 m H. B. , Koja je y ciuBy 3abpacke peke (zecHe npurtoke Huurase y
ByrapCKOJ). Ha ocHOBy Tora, HaBeneHH BOJOTOKOBH MPHUIAIA]y
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noBpmuHCKUM Bogama TUIL 6 u tume cy npema Vpeodobu o epanuynum
sépeoHocmuma emucuje 3zazahyjyhux mamepuja y 60de u pokose 3a
muxoso oocmuzarse (,,Cin. rmacauk PC*, 6p. 67/2011, Ipunor 2, I'maBa |
— Texnomomke ornaane Boxe, [lormaBme 3. — ['panuuHe BpeaHOCTH
eMHCHje OTMAJHUX BOAA W3 IOCTPOjea M TOTOHAa 3a TPOU3BOIBY
OpukeTa MpKuX yribeBa, Tabene 3.1. — [')pannuHe BpeTHOCTH €MHCH]€ Ha
MECTY HUCIyCTa y MOBPIIMHCKE BOJIE), Ae(PUHICAHE TPAaHUYHE BPEIHOCTU
emucuje (I'BE) 3aralyjyhux marepwuja.

CrpoBelleHOM aHaNIM30M je TOTBpHEeHO Ja ce mpema oOuMy
HUCIUTUBAHUX [apaMeTapa XEMHJCKOT cacTaBa OTHAJHHUX PYIHUYKHX
BOoJa BpumM emucuja 3aralyjyhux marepuja msnajg mnpomnucanux ['BE
(cuka 8).

VY mozapyuyjy 3aTBOpPEHOr pyIHHMKA yriba ,Jepma“ Ha Pyj rianunm,
OTIAJHUM PYJHUYKUM BOJIaMa Ce€ BPIIHU 3HAYAJHO MPEKOPAUYCHE EMHUCH]Ee
reoxkbha (Fe), manrana (Mn) u cyndata (SO4), cnuka 8 u 9.

M 3000 15
SO, 2800 Fe M 35 N,
(mafl) 2600 — NO; 13- 1 ; Mn
2400 (man) 12 s 3 As
]
_ 2200 1" % % . (mgh)
E; 2000 10 ] | L 25
wy !
£ 1s00 9
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2 1600 — 8 Lo
=
§ 1400 7
g 1200 6 15
g 1000 Ll : 5
g o -
= 800 Q 4 f . 1
400 s} 2 J 05
v c {
200 [Tlerso? 1 < . : i
0 0] I . | 0 [ ] 1= 0
18,07.13, 29.9.10 = ; 5l 2|~|=
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"Buanuy"  KOZHUYKW 2. GpagHoc -T2 = Telale
pesup MBE s |2 a|s sl=|s
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@

Cnuka 8 Ilpuka3 3aralyjyhux matepuja y pyAHUUYKHM BoJama pyIHUKA
»Jepma’ u ,,Buannda® koje cy u3Hax rpaHUYHUX BpeaHOCTH emucHje 3a Il kimacy
KBAJIMTETa OBPIINHCKHUX BOJA
Figure 8 Review of the pollutants emission in mine waters of mine ,,Jerma“ and
,»Vidlic«, exceeding the limit values emission for the 2™ class of surface waters
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VY pyIHUYKUM BOJaMa M3 MOTKOIA Y KOZHUYKOM PEBHPY YTBpheHH
cy caapxaju rBoxha Fe = 6,7 mg/l ('BE = 0,5 mg/1). IlpucycrBo reoxha
(Fe) y pyamHrukrM Bosama TpeicTaBsba MOCIEANIly OKCHIanuje cyaduia
rBoxha y yriby ¥ YrJbOHOCHHM CEIMMEHTUMA, Ka0 U JPYTHX Cyaduaa u
cyndocona ca canpkajem reoxkha. Kao u y nmpupoaum Bogama, Tako Uy
PYIHHYKHAM BOJaMa JISKHUIITA YTJba, TBOXKNE ce HaJla3!W y JBOBAJICHTHOM
00Ky Kao depojor (Fe’"), amu y OKCHIALMOHO]j 30HH H Y3 yqemhe
4eCcTo rBOXK)EBHTHX OaKTepHja, Ipeast y TPOBAJICHTHO IBOXhe (Fe*) n
TO Op’Ke YKOIHKO je CperHa aJKaTHHja.

I'Boxhe y pyaJHHYKHUM BOJaMa mpaTe ¥ MaHTaHOBA jeIUEEHA U TO
y obnuky xuapokapbonara-manrana Mn(HCOs),, a y n1y6spum enoBuma
JCKUIITA y OONMKY cyidara MaHraHa. Y HUCHHTUBAHUM pPYyJIHUYKHUM
BOJlaMa M3 jaMe€ y KO3HHYKOM DPEBUPY PETMCTPOBAHH Cy MaKCHMAITHH
caapxaju manrana Mn = 0,4 mg/l (I'BE = 0,1 mg/1).

Cyndarse pyaHHYKES BOAC CY JaKO KapAaKTEPUCTHYHE 32 JICKHUIUTA
yriba. Benuku 3uauaj koz oGoraherma Kako pyaHUX, TaKO M PyIHHYKHX
BOJIa JOHMMA CyJdara, UMajy IpoIecH OKCUAANN]e YIJba Y YIJbOHOCHOM
XOPH30HTY, Y KOME CyMIIOpP MOX€ UMAaTH OP2aHCKO TIOPEKIIO KOje MOTHYEe
U3 MpoToIuia3Me OMJbHUX henuja, Wi cyghudno MOPEKIIo Kaja je Be3aHo
3a cynduaHe MuHepasie (MMPUT, XAJIKOUPHUT, TAJICHHT), Kao U CYAhamHo
KaJia je Be3aHO 3a TUIIC, aHXUPUT H JIp.

Cmuka 9 PymHudke Bojie U3 3aTBOPEHE jaMe Y KO3HHYKOM PeBUPY (PyIHUK
wJepma“) (poro b.Mumnagunosuh)
Figure 9 Mine waters from closed pit in Koznik mine district (mine ,,Jerma*)
(photo by B. Miladinovi¢)
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Y pyAHHYKHUM BoJamMa M3 KO3HHYKOI PEBUpPA j€ PErucCTpOBaH
canpxkaj cyadara og SO4= 260 mg/l ('BE = 100 mg/1).

Hesnatna mnpexopauewa ['BE cy peructpoBana 3a apceH As
(mahena Bpemnoct je 0,015 mg/l a TBE = 0,01 mg/l), kao u 3a pH
BpenHocT (HaheHna BpemHocT je 6,45, nok ce 'BE kpehy y pacnony 6,5-
9,0).

VY moapyyjy 3arBopeHOr pyaHHKa yriba ,,Bummmu“ Ha Crapoj
IUIAHWHH, OTHAAHUM PY/JHHYKMM BOJAama U3 CTapuX PyJapCKux pajiosa
(cmuka 10) BpIM ce emucuja 3arahyjyhnx marepuja W3HaJ rpaHAYHAX
BPEIHOCTH U TO 3a: aMoHUjyM joH (NH4), aHurpate (NO3), manran (Mn),
cyndare (SO4).

Crnuka 10 Pyanuuke BoJie U3 3aTBOPEHOT pyIHUKA yIiba ,,Bummmy
(doro b. Munanunosuh)
Figure 10 Mine waters from the closed coal mine ,,Vidli¢“
(photo by B. Miladinovi¢)

OBe pyaHWYKE BOJE WMajy JBOCTpYKO Behe BpemaHOCTH
MUHEpaJIM3alije M eNEeKTPONPOBOIJBHBOCTH Y OJIHOCY Ha IPOIUCAHE
I'BE (cnuka 8).

Amonujym jor (NHy) y pyaauukuM BosmaMa pyaHuka ,,Buamna® je
HajKapaKTEPUCTHIHH]H [TapaMeTap KOjuM ce Bpiin 3arahese Masrormkor
noToKa. IberoBo MpucycTBO yKasyje Ha peakiijy HUTPATHOI JOHA WK
TpyJbee oprancke wmarepuje. Habhenu canpxkaj amoHMjyMm joHa 'y
pyaHuukoj Boau uzHocu NHy = 5,49 mg/l, wto je 3HatHO n3Hag ['BE =
0,1 mg/l (cimka 8). Ilopen Tora, pyIHHYKe BOAE KapaKTCpHILE M jakKo
BUCOKH cafipkaj joHa cyidara SO4= 967,5 mg/l ('BE = 100 mg/l), kao u
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autpata NO; = 11,7 mg/l ('BE = 3,0 mg/l) u manrana Mn = 0,38 mg/l
(I'BE = 0,1 mg/1).

HaBeneHum pynHUYKHM BOJaMa M3 3aTBOPEHUX PYIHHKA yTiba Ha
Crapoj u Pyj mimannnn xox Ilupora moceGHO Cy YrpOXeHH Matbu
MOBPIIMHCKMA TOKOBH M TO TPU HWKHM BOJIOCTAjUMa, je€p HCTUIAmA
PYIHMUKUX BOJA M3 MOJEIUHHUX CTApUX PAaJOBa MOTY U3HOCUTH Yy HEKUM
nepuoauma roauHe u npeko 10 1/s. M3 Tor pasnora ce UCTHUYE OBaj
mpoOieM, jep  PEeKyJITHBAIMjA  3E€MJBHINTA  HAKOH  3aBPIICHE
eKCIUIoaTalje MUHEpaJHe CHUPOBMHE M 3alUTHTU >KUBOTHE CPEIUHE Y
CpOuju ce Beoma yecTo He mpujaaje moceOHa naxma 6e3 o03upa Ha
IIOCTOjambe jacHE 3aKOHCKE peryJiaThBe U3 Te 00acTu.
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aexumra yrijba y wucrounoj Cpo6wmjm Tokom 2010. m 2013. ropm,
KOHCTAaTOBAaHO j€ Ja PYAHWYKE BOJE W3 3aTBOPEHHUX pYyIHUKA YIJba
»Jepma“ u ,, By, mpeMa KputepujyMuMa 3a 100ap eKOJIOUIKH CTaTyC
MOBPIIMHCKUX BOJa, OAHOCHO Il Kilacy TMOBPIIMHCKHX BOJA, CaapiKe
3aralyjyhe marepuje W3HaJI TPaHUYHUX BPETHOCTH EMHUCHjE. YClen
IUXOBOT  HEKOHTPOJHWCAHOT  WCHyINTama, 3arayjy ce  Boje
MIOBPIIMHCKUX TOKOBA Ha IIHPEM IPOCTOPY.

[Ton moceOHMM exostomkuM onTepehemem je Masromku nmoTox Ha
Crapoj mmaHuHM 300T MCIyLITarka PyAHMYKMX BOJA M3 CTApUX pajoBa
py/tHHKA »Bummma“. Ha Pyj niaHuHM yTHIIA] MMa 3aTBOPEHU PYIHHK
»~JepMa“ W TO ycleJ HCTULAka PYyJHUYKHX BOJA W3 CTApUX pPaJoBa
KO3apHUYKOT peBupa y motok Ko3HMK, Ka0 M U3 ByUHAEIICKOT pEeBUpPA Y
Byuunnencku norok. IIpobnem je HarjameH y TOM IOIJIEAy INTO OBU
BOJIOTOKOBH YECTO MPUMAjy KOJIWYHHY OTHAJHUX PYyAHHYKHUX BOJA KOja
je Beha o1 lUXOBOT CaMoOT MPOTHIIAja, TIa Cy Y TUM TepHoAnMa 3arahema
U Haju3pakeHHja.

CropoBeIecHUM  XHIIPOXEMHUJCKAM HCHHUTHBAlkbUMA PYIHHYKUX
BOJIa KOHCTAaTOBAaHO je€ Ja Cy HajMama [pPeKopadycma CMHCH]e
sarabyjyhux marepuja perucrposata 3a apcet (Ac) u pH BpenHoct, 10k
cy 3a muHepanmmsaunjy (M), enekrpompoBoissuBoct, cyndare (SOs),
amoHujym joH (NH4), mutpate (NOs), rBoxhe (Fe), manran (Mn),
npeKopayerma caJpikaja 3HATHHja, a y HEKHUM CllydajeBUMa HW3HOCE
JICCETUHE ITyTa BUIIIC OJ] POIMCAHUX TPAHUYHUX BPEITHOCTH.
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