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BOTKA HENEe3HOW pyObl 3aHWMAET B 3KOHO-
MUEE 0ONACTY A0MUHWUPYIOWEE NONOXEHWE,

PafoTel No ocyweHu O0DBOOAHEHHIX
HEeneszopyoHelx mMecTopoxieHwin KMA, a
TAKKE COOPYXKEHWE 3HAYMTENEHEIX N0 00bL-
eMy TEXHUHECKWX BOAOEMOB (XBOCTOXPaHW-
NYL, WnaMoHakonuwrenei) B HACTORLWes
BpEMA NMPUBENM K CEPLESHLIM WIMEHEHWAM
B ECTeCTBEHHOM BOgHOM DanaHce TEpPPMTO-
pwii oBlwei nnowaneo Gonee 450 km?, B ToM
YUCNE CMELEHWID BOL Pa3NWYHbIX BOOOHOC-
HhIX FOPWU30OHTOBR, W3MEHEHMWIO KadYecTsa
NoBepxHOCTHLIX BOA, 3a cuyeT chpoca ape-
Ha¥HEBIX W CTOYHBIX BOA. K yncny pek, noa-
BEPrawwmxca noaobHOMY HEeraTusHOMY
BO3NEACTBMIO CO CTOPOHBI FOPHORYOHBIX
npeanpuaThidi  Benropoackoi  obnacTwm,
oTHocATcA Bopckna, Ockoneu, Yyduuka,
Ockon (CM. PUCYHOK).

ArOBNEBCKMIA PYOHWE ABNRETCH OAHWM
M3 KPYNHBIX NPEONPUATA, KOTOPOE OKadbl-

Benropoackas obnacte aenaeTca Haubonee IHaYMMo BaeT HENOCPEACTEEHHOE BAUAHWE HA 3KONOINMYEckoe COCTo-
B FOpHONPOMBILLLNEHHOM OTHOLWEHWKW YACTbLK pervoHa AHKWE P. EGDGKHEI. OTkayMBaemMble LAXTHEIE BOAOAR NOOIEMHO-
Kypcroi maruntHoi aHomanum (KMA), a aobeiva v nepepa- ro PYOHMKS XapakTepUayTCA XNOPUAHO-HATPWEBEIM COCTa-
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Boaneiictene crouasix soa Jebegmuceroro o Croiiaenckoro NOKos na eucrenmy p. Ockoa (a) # ¢dpocusix soi AxoBaescroro

pyanuea va p. Bopexna (6)
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* McocnenogaHna BuiNMONHEHL B paMEax peandaauri BenropoackuM rocyaapcTBEHHEIM HALUMOHANEHBIM MCCNEADBATENECKMM YHHMBEDCHTETOM
rocygapcTEEHHOrD 3anaHus MunucTeperea obpazosanua 1 vayku PD na 2012 r. (Mpukas Ne 5.1739.2011).
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Ta6nuua 1. Xumuueckuii aHanus eop p. Bopckna npu Hanuumn cHpoca waxTHeix Bog, Mr/am®

Mokasarens | NAK;, :
HuTpaTbl 40
HUuTpuTE 0,08 0,0514 0,023 0,223 0.219 0,036
monuﬁnu’ﬁ 0.5 0,336 0,372 0,39 0,381 0,156
HKeanezo obwee 0.1 0,356 0,427 0,284 0,148 0,393
Mene 0,001 0,028 0,031 0,0238 0,0132 0,0049
Limhk 0,01 0,004 0,008 0,0198 0,0250 0,0811
CauHew, 0,006 0,0025 0,00525 0,01581 0,007398 0,00433
0,05
®rop : ;ﬂ:y 0,679 2,418 B = 0,123
(0,729)
Bop 0.5 0,128 0,6255 - - - -
Xnopwas 300 55,04 487 83 - = = 2
MuHepanuaaLss - 483,35 1317,95 B46,82 1103,25 699,67 1056

BOM ¢ muHepanudauwen 3,3-3,9 r/n, cnabowenoyHoi cpe-
A0R, NOBLIWEHHOW *ecTrocTeo (B8-9,3 mr-ake/n). OGbem
cBpocHbix Boga B8 p. Bopckna cocTasnser okono 4 miH m? B
ron (0,13 m3/c) [1].

PeayneTaTel MCCNEO0BAHWEA XMMWYECKOrD COCTaBa BOA
p. Bopckna, eeinonHendse g 2007 [2], 2011 v 2012 rr. (tabn.
1), nokasanw, 4TO LWAXTHLIE BOAbLI pasﬁaBnqu BLICOKOE
cogepxaHue HuTpaToe B p. Bopckna (obBycnoBneHHoe Cenb-
CROXO3ARCTREHHBIM CTOKOM) Ha NpoTRXeHKUK Bonee 10-15 km
TeYeHua peku [2]. Hann4yre 3HaunTeneHOro KonMYecTea xene-
3a, menM, UMHKa, CBMHUA kak B sopax p. Bopckna, Tak v B
OPEHAXHBX CTOKAX 0BYCNOBNEHO PA3NUHHLIMK NPUHAHAMA:
BHICOKMM ECTECTEEHHEIM COOEDMAHMEM MEOM, UWHKA W Kena-
3a B no4eax Benropogckoi obnacti, GoNLLWMM YCIOM aHTPO-
MOreHHbIX MCTOYHMEOB CBMHUA, MM, UMHKA, ¥enesa, a taKxke
NOCTYNNEHWEM COEOWMHEHWIA KENE3a 1 APYTUX 3NEMEHTOB M3
npuToKoE p. Bopckna [3]. 3oHa BAMAHWA NPOMBILLNEHHBIX CTO-
KOB HKOBNEBCKOMD pPyOHWKA (3HAYWTENEHEIE KONWYECTEA XNOo-
pynoe, Gopa u pTopa, a TAKKE NOBLILIEHHAN MUHEPANWU2ALIWA )
NPOCNEXMBAETCA Ha pPaccTosHMK 0o 60 KM B TeYeHWM
p. Bopckna.

CBpoc npov3eoacTeeHHbIX cTokoB JleGepwHckoro MOKa
NPOWCXOOMT HeNnoCpencTeeHHo B p. Ockonewy (Npaeblil Npr-
Tok p. Ockon) nopagka 10 mne w2 B rog (0,32 mifc) [4].
MpoeepeHHbIE MCCNEA0BaHWA XMMWYECKOrDo COCTaga BoObl
NOKA3bIBAIOT, 4TO COAEPKAHWE BCEX 3arpASHAIOLLNY BELWEeGTE
(Kpome CyxOro OcTaTtka W Ccyneartos) nocne nonagaHns
cTouHblx Boa JleGepunckoro MOKa e p. Ockoney cHUxXaeTca
(HedTenponykTel — ¢ 3,4 po 0,6 NAK; xenezo — c 5 oo 3
NAk; mapraseu — ¢ 3,5 ao 2,5 NAK; megs — ¢ 9 go 3 NAK).
Cyx0il octatok 1 cynedartsl nocne chpoca cTodHeIX BOA YBE-
nuymeawTcea B 1,07 1 1,03 paza coOTEBETCTBEHHOD.

Peka Ockon saBnaeTcs TOW BOOHOW apTepuei
Benropoackoi obnacti, koTopas B HaWBONLWER cTeneHw

nogsepxeHa BAWAHWI0 rOpHOACDLIBAIOWMK NPeanpPUATHA
CTapoockonbCko-MNYDKWMHCKOrD NPOMBILLNEHHONO paioHa.
Tak, cToumblie BOAOb JlebeauHckoro MOKa nocTynaioT B Hee
yepea p. Ockoneu, cBpocw Croinewckoro MOKa — 4epes

Tabnuua 2. KavecTeeHHbLIA cocTae BOObLI
B p. Ockon, mr/n

Moxasarens | MAK,, | enagews | snanemwn
: p-Hyduikn | p. Hyduuku
Cynbdatsl 100 60,583 51,753
HutpaTtw 40 11,543 12,097
Xnopuas 300 31,303 26,293
Henezo obuwee 0,1 0,033 0,0867
E:ﬁ'a::“ s 7,76 8,527
Hedrenpogykrs 0,05 0,021 0,039
0,05
drop :’33:? 0,277 0,26
(0,327)
Megb 0,001 < 0,01 < 0,01
Lipmnx 0,01 0,0307 0,00567
Hukene 0,01 0,00543 0,00433
Bop 05 < 0,1 <01
MapraHey 0,01 0,0307 0,0323
CavHey 0,006 0,00203 0,0024
KecTrocTe - 5513 5,667
MuHepanuaaima - 539 522
Lt
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p. Yyduuka, koTOpas Takke ABNAETCA MNPABLIM MPUTOKOM
p. Ockon, punbTpaTthl M3 XBOCTOXpaHUMLY, JleBeanHCROro K
Croiinerckoro NOKoB NpoHWKAOT Yepes noa3emHele Boa0-
HOCHBIE TOPU30OHTE — TaK HA3LIBAEMBIA HEOPraHW30BaAHHEA
PAcCEAHHLIN BbINYCK.

Mposependoie B 2007-2008 rr. wvccnenoBaHvAa Nokasa-
NK, 4T0 COASPXKAHWE PAOE 3arpAsHAKLMX BELWECTE (HedTe-
NPoOOYKTOB, MapraHua, CTPOHUMSA, cynkdaTtos, GTOpUAOE
LUMHKE) B BoAax p. OckON YEENWYMBEAETCA N0 CPABHEHUWID C WX
COAEpHAHMEM 00 30HE BO3ASHCTBWMA roOpHOAO0DLIBAKLLMX
npeanpuaTKil (cesepHee r. Ctapelil Ockon). OQHaKo B TO Xe
BPEMA N0 HEKOTOPbLIM BELWECTBAM (B3BELUEHHLIM BELLECT-
BaM, MUHEpANW3aUmK, cyxomy octatky, XK, xeneay, mar-
HUID, XNOPUAAM) BTOT NOKA3ATENL CHUXaeTCA (C. HBNoHORD;
Ha paccToaHuM 14,8 KM HMXE NO TEYSHUIO OT MECTA Nocnean-
Hero chpoca) [4].

LononHUTENBHEIE MCCNEA0BAHWA, NPOBEAEHHLIE B 2011~
2012 rr. (Tabn. 2), BLNBMIKM HEOAHO3HAYHLIA XapakTep BNWA-
HWA PasHLIX ropHOL00EIBAINLIMY NPpeaNPUATAA Benropoackoi
0GnacT¥ Ha IKONOTKUID BOOHLIX pecypcoe. Mpu aToM Npeanpu-
ATWsA, Beaywme AoObiMy NONE3HBLIX WCKONAEMBIX OTKPLITbIM
cnocobomM, okazanvce Donee 3KONOrMMHBIMIG B OTHOLUEHMMK
BOAHBIX PECYDPCOE, HEXENW NOAIEMHLIE DYOHUKM.

Enieoab

B uenom sozneicTere, OKa3sIBaEMOE KOMNNSKCOM rop-
HopoBsEAIOWMY NPpegnpuATKidA Ctapoockonecko-MyGknHe-
KOFO NPOMBILLNEHHOO PAR0Ha HA PEYHYIO CUCTEMY, ABNABTCA
pazHoHaNpaBnNeHHbIM. 30Ha aKTMBHOMC BAWAHWA HA BOOE P.
Ockon (cBpocel Nebeamuckoro u CtoineHckoro MOKoB) npo-
CNEXMBABTCH HA NPOTAXEHMKW NOPROKa 15 KM HUXE No Teve-
HUK OT MecTa nocnegrero cbpoca B padore ¢. ABNOHORBO, Ha
p. Bopckna (cTokun HkoBNEBCKOro pyaHMKa) — okono 60 km.,

HecMmoTps Ha BLICOKYIO aHTPONOrEHHYID HArpYaky Bog-
HBIE ¥ OKONOBOAHBIE 3KOCUCTEMBI COXPAHAIOT CBOK GTPYKTY-

- py ¥ dyHkuuK, Mo coBOKYNHOCTH BUONOrMYeckMx nokasare-
~ NEH KaYeCTEO BOOLI MOXHO OTHECTH K «YMEDEHHO 3arpa3HeH-

HeiM» [5]. HabBniopgaetca obunve BOAHOR W OKONOBOOHOR
PACTUTENBHOCTW, XWBOTHOE pasHoobpasawe. JKOCUCTEME

OONWHHBIX YY4ACTKOB pEK, BOA0OXPaHHLIX 30H NpuBnuxeHsl K
ECTECTBEHHLIM WK arporeHHbIM.
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Belgorod region is the most important mining part of a region of Kursk Magnetic Anomaly (KMA). Drainage operations of

water bearing iron ore deposits of KMA, along with construction of water reservoirs with significant volumes (tailing dumps,
sludge reservoirs), led to the current serious changes in natural water balance of territories, including Vorskla river, Oskolets
river, Chufichka river and Oskol river.

The chemieal composition of Vorskla river waters was researched in 2007, 2011 and 2012, The research results have shown
that the mine waters of Yakovlevsky mine dilute the high content of nitrates in Vorskla river of more than 10-15 km of river flow.
The presence of significant quantity of Fe, Cu, Zn and Pb both in waters of river and in drainage flows, is substantiated by the
following factors:

high natural content of Cu, Zn, and Fe in the subsoils of Belgorod region;

large quantity of anthropogenic sources of Pb, Cu, Zn and Fe;

inflow of compounds of Fe and other elements from the confluents of Vorskla river.

The impact zone of industrial effluents of Yakovlevskiyv mine is retraced up to 60 km in the flow of Vorskla river.

The Oskol river is under the significant inflence of mining enterprises of Stary Oskol and Gubkin industrial area. The waste
waters of Lebedinsky and Stoylenskiy ore dressing and processing enterprises come to the Oskol river, by means of its confluents.
The held researches of chemical composition of water, show that the content of all contaminants (except the solid residual and
sulphates) decreases after the ingress of waste waters into the Oskolets river (oil products — from 3,4 to 0,6 of maximum
allowable concentration: iron — from 5 to 3 of maximum allowable concentration; manganese — from 3,5 to 2,5 of maximum
allowable concentration; copper — from 9 to 3 of maximum allowable concentration). After the discharge of waste waters, the
solid residual and sulphates increase to 1,07 and 1,03 times respectively. The dynamic impact area on the waters of Oskol river is
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for about 15 km downstream from the place of last discharge (Yablonovo village).
In spite of the high anthropogenic load, the water and near-water ecosystems keep their strueture and functions. According
to the total biological parameters, the quality of water can be rated as smoderately polluteds. There is observed the abundance of
water and near-water vegetation, as well as the variety of animals. The ecosystems of valley reaches of river and water protection
areas are approximated to natural or agrogenic.
The researches were held within the realization of the State Assignment of Ministry of Science and Education of Russian
Federation at 2012, by Belgorod State National Research University (Order No. 5.1739.2011).
The researches were held within the realisation of the State Assignment of Ministry of Science and Edueation of Russian
Federation at 2012, by Belgorod State National Research University (Order No. 5.1739.2011).

Key words: iron ore deposits of Kursk Magnetic Anomaly, underground mining, open pit, industrial effluents, river system,
surface water, pollution level, ecosystems.
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TEOPUA U NMPAKTUKA

PASPABOTKWU YUCJIEHHbIX MOLEJIEN
CUCTEM OCYLUEHWUSA XEJIESOPYAHbIX
MECTOPOXAOEHUA

£ 2

HKENEe30PYOHLIX W OPYTUY MECTOPOMASHIA,
OCBOEHWE KOTOPBLIX NPOMCXOAWMT B BECHMA
CNOXHBIX  FEOAOTO-TUAPOTreonor MYEeCKNE
YCNOBWAX BLICOKON BOOOODMNEHOCTH M MHO-
rOCNORHOro CTPOEHWA BOOOBMELLALLSR
TOMLWK, HEBLIOSPXAHHOCTH BOOOHOCHBIX W
cnabonpPoHMUAEMEIX OTAOKEHHMA B NaaHe w

10, 1. BOJIKOB, A. A. M30TOB, M. B. PSXCKUX. no rnyGuHE, WX NWTONOro-gaunaibHom
reHEpanbHIR AMPeKTop, FRaBHBI HHXEHED, CTAPWIMA HAYIHBI M3MEHYMBOCTM 1 Ap. Ka4ecTBEHHBIR NPOPLIE
KaH. TEXH. HAYK KaHI. TeXH. HayK COTRYAHMK B 3TOW 0BNaACTH 3HAHWA, TEOPKUW W NPaKTUKK
Faw oBYCNoOBNEH CTPEMUTENbLHLIM PA3BUTHEM B
Ha npumepe kapvepos Jdededunckozo u Hpuockoasciozo N'OKoe npedemasnena MMPE KOMNBIOTEPHBIX TEXHONOTWIA, B YacT-

MEMOAUKA HUCIEHNOZ0 MOJeAUPOSAHUR NPOUECCOs 2endiuabmpautiy & exfopa onmuy-  HOCTH reonHAQOPMAaUMOHHEIX cucTem (THUC)
MAALHLLX SAPUAHTIOE CUCTIEM OCYULEHUA 1 3UUME. om nodiemusx sod dellcmeyowuyx  YMCNEHHOTO MOOENMDOBAHKA.
U APOCKMUPYEMBLY KaPbEPOs. Mogenvwpoeadve npouecca reodune-

Kntoueavie enosa: secmopondenus pezuona KMA, 2opuvie pafomsi, Kapveps, peauo-  'PAUMM NO3BONSET Gonee ray6oko, 8 cpas-
HOABHAA Mmuwﬂm MODEAD, YUCAEHHOE .unﬂmupaaanne Ha oenoge GMS, HEHWMH C aHaNWTHUYECKHMMK METOO0amMK pacye-

AOKGABNBE MOdenu, Zudpozeatozus, BOOONPUMOKY, CUCTEMb OCYWEHUR, Kpumepuy 2 MO3HATE CYWHOCTL 06bexTa, BLIABUTH
Ero HOBLIE, HEMEBECTHLIE paHee CBOWCTEA

ORI MOA B OCTIL.
MNKM 3AKOHOMEPHOCTW NYyTEM OeTanLHOro
Bonee 50 net MHcTUTYT «BHMOTNEM» asnaeTca BenyLmm aHANW3a WCXoOHOW WHdopMaLWW B Npefenax
B 0GnacTi pa3paboTkM M NPOEKTHPOBAHWA CUCTEM OCYLUEHMS BCEW Waydaemoi ofnacTu, YyCTaHOBNEHWA CBOWGTBEHHLIX
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