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AkmyanbHocmb. BbiseneHb! U paccMompeHbi 60MbLILE USMEHEHUS 2UOPO2E0TI02UYECKUX ycrosull LLIyMUXUHCKO20 MECMOPOXOeHUs ye-
115 80 8pemsi pabombi U NOC/e UK8UOALUU Waxmbl. YCMaHO8IeHO 3a2psi3HEHUE NOO3EMHBIX U NOBEPXHOCMHbIX 800 CO CMOPOHbLI MeX-
HO2EHHO20 20pU30HMA KUCTbIX WaxXmHbIX 800 U KUCbIMU nodomeanbHbIMU 800amu, onpedenieHbl CPOKU OKOHYaHUS 3amONNeHUs Wax-
mb! U 06beMbI U3nuea waxmHblx 800 Ha nogepxHocmb. Paboma b6ydem nonesHa npu paspabomke npupod0oXpaHHbIX Meponpusmull.
Lenb: usydeHue 2udpodUHaMUYECKO20 pexuma NOA3eMHbIX U WaxmHbIx 800 80 epeMsi pabombI U nocne uKeudayuu Wwaxmel; ucciedo-
8aHUE XUMUYECKO20 cOcCmaga WaxmHbix 8600, NodomearbHbIx 800 U 3a2psi3HEHHbIX NOO3EMHbIX 800.

Memodbi: usydyeHue onybruKo8aHHbIX UCMOYHUKOB, aHanu3 (hoHOO08bIX 2e0/102UYECKUX Mamepuanos, 0aHHbIX 2UdpPo2eosioeUYecko20
MOHUMOpPUHea, nosesble pabombl, 8bINOMHEHHbIE @8MOpaMu Ha WaxmHOM nosne, paboma ¢ nnaHamu 20pHbIx pabom.

Pesynbmamol. MocmpoeH audpozeonoaudeckull paspes LUymuxuHckoeo MecmopoxdeHus yens, ompaxarowul eudpoeeonozuyeckue
YCrosUs Ha MOMEHM MaKcUMarbHO20 pa3sumusi 20pHbix pabom u cnycms 20 nem nocrie ux npekpaweHusi. [locmpoeHbl CO8MeWeHHbIe
2paghuku UMEHEHUS yposHell NOO3eMHbIX U WaxXmHbIX 800, @ makke NpUMOKo8 WwaxmHbIx 800. BbiseneHbl npuyuHb! U Xxapakmep usme-
HeHUs 2udP02e002UYeCcKUX ycosull 8 palioHe WaXmHO20 Noss, coenaH NPO2HO3 UX USMEHEHUS!.

Bb1800b1. [0pHble paboms! waxmel «LLlymuxuHckas» oka3anu 6onbloe HeeamusHoe efusHue Ha eudpozeonozudeckue ycrosus Lymu-
XUHCK020 MecmopoxdeHus. Jlukeudayus waxmel He npugesia K NOTHOMY 80CCMaHOBIEHUI0 2UOPOAUHAMUYECKO20 pexuMa NOO3EMHbIX
800, ebi3sasia 06pa3o8aHUE MEXHOREHH020 20PU30HMA WaxXmHbIX 800 U ycuneHue 3aepsi3HeHUs n003eMHbIx 800. [pu coXxpaHeHUU CKo-

pocmu nodbema waxmHbix 800 oxudaemcs Hayao ux u3nuea Ha nosepxHocms qepes wype 19 e 2026 e.

Knioueeblie cnosa:

Kusenosckutl yeonbHbIli 6accelH, LLymuxuHckoe mecmopoxdeHue, nod3emHbie 800k,
WwaxmHble 800b1, nodomearbHble 800bl, 2uUOP02e0I02UYECKUL NPO2HO3.

BeepeHune

Crartbs OCHOBaHA Ha JAHHBIX THMAPOTEONIOTHMYECKOro
MOHHUTOPUHTA, npoBOAUMOTO ypaHLCKI/IM HEHTPOM
(manmpiie — QoHI COMANBHO-3KONOTHYECKOTO MOHHUTO-
pUHTa YTIEIPOMBIIUICHHBIX TEPPUTOPHiA), 1 (HOHIOBBIX
reoyornyeckux Marepuanax no LymMuxuHCKOMY MecTO-
poxeHuIo. B paboTe ncmons30BaHk! TakKe JaHHBIE, MO-
Jly4eHHbIE aBTOPaMU B pe3yJIbTaTe UCCIEI0BaHMI paiioHa
noss waxTsl «lymuxunckasy B aBrycre 2016 r.

[IyMUXUHCKOE MECTOPOXKACHHE YT BXOOUT B CO-
craB Ku3enmoBckoro KaMeHHOYTOJNBHOTO OacceiiHa, pac-
MOJNOKEHHOr0 B BOCTOUHOM wactu [lepmckoro xpas
(puc. 1). 3amacel MecTOpOXIEHHS OTpabaTHIBANUCH B
1968-2000 rr. omHOMMEHHOH mIaXToH. MecTopoxaeHue
B TeOMOP(OIOTMIECKOM OTHONICHHH HAXOAUTCS MEXKIY
KpynHbIME pekamu [lepmckoro kpas — KoceBoid 1 Yeb-
BOI71, OTMETKH YPE30B BOJbI B PEKax paBHbI, COOTBET-
ctBeHHO, 163 u 202 m. [Ipommomaaka maxTel ¥ MOPOA-
HBII OTBall PACMONIOKEHBI HA BOJOPA3JeNe YKa3aHHBIX
pek. B cocraB rugporpaduyeckoil cetd BXOAAT Majble
pexu — Illymuxa u XopomioBka, a Takxe Cyxoil jor u
[Manenka (puc. 2, 3). lllaxTHBIC BOIBI cOpachBaIuCh B
p. llymuxy, croa e momajgana OCHOBHAs 4acTh MOJOT-
BAJNBHBIX BOJI MOPOJHOTO OTBaja (puc. 3) 10 obpazoBa-
HHUSI KaPCTOBON BOPOHKH B PyCJ€ YKa3aHHOTO BOJAOTOKA y
ceBepHOI yacth oTBata. KapcroBas Boponka Oblia 0OHa-
pykeHa aBTopamu B aBrycte 2016 r.; ¢ y4eToM JaHHBIX
KOCMOCBHEMKH €€ BOSHUKHOBEHHE OTHECEHO K 2015 1.
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MeToaunka uccnegoBaHus

B reosoro-cTpyKTypHOM OTHOIIIEHHH IITAXTHOE TOJIE Me-
CTOPOX/ICHUST TIPHYPOUYEHO K CPEAHEH M IOKHOM YacTsM
[IyMuXHHCKOM CHHKIMHATM Ha IUIOWAAM  3amaHo-
YpasnbcKoit 30HBI CKIIAMUaTOCTH. | paHUALIAMI MECTOPOXKIe-
HUS ABJISIOTCS: Ha ceepe p. KochBa, Ha 10re TM3bIOHKTHB-
Hoe HapyieHue ammmuTynoi 10 100 M, pacmonoxeHHoe
mexay ocbto Ilymuxunckoll cunkivHamu u ocbto llen-
TpaibHOU Ku3enoBckoil aHTUKIIMHAY, HAa BOCTOKE U 3amajie
BBIXOJbl YIVIEHOCHOM Tommy. ['eonoruueckuii paspe3 Me-
CTOPOX/ICHHS CIIOXEH B OCHOBHOM Tiopoiamu Cj, COTIIacHO
3aJIETAIONIMMHI Ha OTIOXEHUIX D3 M MepeKphITHIME YeTBEp-
THYHBIMU 00Pa30BAHMSMHY; JIMIIIb Ha OTPaHMYEHHOH IUIoMIa-
11 Betpevatotest otnoxenust Cp [1] (puc. 2-4). Huwxuwuit
KapOoH BKIMouaeT: TypHeickuit — Cit, Buseiickuii — Cyv, 1
cepryxoBckuid — Cys spychl. TypHEHCKHIA Spyc COXEH 13-
BCCTHAKAMH, aJICBPOJIMTAMH, apTUJUIMTaMA W NIECHaHUKaMH
o0mieit MomHocThI0 300 M. HIDKHSAS M cpenHss YacT BH-
3eHCKOrO spyca SIBISEOTCS yrieHocHOM Tommel — hCyViy,
CJIOKEHHOM TeCUYaHNKaMU, aleBPOJUTAMHE, apTLTHTAMU U
IJIACTAMM KaMEHHOTO I oOmied MormHocThio 190 M,
BEpXHss ero yacth — C1Vs, U cepryxoBckuit spyc — Css cro-
JKCHbI 3aKapCTOBAHHBIMM U3BCCTHAKAMUA U JOJIOMUTaMU
cpezHeit MorHocThio 340 M. CpenHuii KapOOH Tpe/icTaBIeH
KapOOHATHBIMU TIOPOJIAaMU  OAITKUPCKOTO SPyca MOIIIHO-
cThi0 50 M ¥ ITMHUCTO-KapOOHATHBIME TIOPOJIAMH MOCKOB-
ckoro sipyca monHocteio o 170 M. Yrmm Kuzenosckoro
OacceiiHa, BKITIOYAs YIIIH PacCMaTpUBAEMOTO MECTOPOKIIE-
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HUS, OTIMYAIOTCS BHICOKMM COZIEPKAHUEM MHUPUTHON Cepbl,
COCTABIIAIOLIUM B cperHeM 6,5 % [2, 3]. UerepTHuHbIE OT-
JIO’KEHHUSI TIPEJICTABIICHBI B OCHOBHOM CYTJIMHKAMH U TJIMHA-
MH MOIIHOCTBIO OT 1-5 nmo 150 M, Ha mmomamy 20 ra oHu
TIEPEKPBITHI IOCKIM OTBAJIOM TIOPOJ C BKITIOUEHUSMH YTIId,
BBIIAHHBIMH U3 IAXThl HA TOBEPXHOCTh TPH BEIEHUH TOp-

HBIX pabot. Bricota oTBana 1o 12 M. Kaper mposiBnsercs B
BUJIE MHOTOYMCIIEHHBIX BOPOHOK [4—06], mocneqHumu moj-
HOCThI0 TIoruomaercst crok p. Cyxoit or. HoBast kapcToBas
BOPOHKA TOJHOCTBIO TOTJIONIAET MOBEPXHOCTHBIA CTOK C
TpHUJIETarolel TePPUTOPUN U OCHOBHYIO YacTh MOAOTBAb-
HBIX BOJI (pHc. 3, 4).

Puc. 1. O630pnas cxema pacnonosicenus LLIyMuxunckoeo mecmoposicoeHus yeis
Fig. 1. Overview diagram of the Shumikhinskoe coal deposit location
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Puc. 2. I'eonocuueckas xapma Kuzenosckoeo y2oavnozo daccetina 6 patione LLymuxunckotl cunkiunanu
Fig. 2. Geological map of the Kizelovsky coal basin in the Shumikhinskaya syncline
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Puc. 3. I'eonocuueckaa kapma LLymuxunckozo mecmopoorc-
Oenus yans. Ycnoenvie obosnauenus k puc. 3, 4 npu-
6e0eHbl Ha puc. 5

Fig. 3. Geological map of the Shumikhinskoe coal deposit.
The notations to Fig. 3, 4 are given in Fig. 5
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Ha maxTHOM MoJie BBIAENSAIOTCS: BU3EUCKUHA TOPH3OHT
TPEIMHAO-KAPCTOBEIX BOJ KAPOOHATHBIX OTIOKEHHH BH-
3efiCKOT0, CepITyXOBCKOTO M OAIIKHPCKOTO SIPYCOB, KOM-
IUIEKC TPEIIMHHO-IIACTOBBIX BOJ YIJICHOCHOH TONIIM U
KOMILIEKC TPELIMHHO-TUIACTOBBIX U TPEIIMHHO-KAPCTOBBIX
BOJ TYPHEICKOTO spyca M BepxHero nesoHa [7-11].
HwxHuii 13 BOZOHOCHBIX KOMIUIEKCOB Jjaliee pacCMaTpH-
BAETCA JIMIIb B COCTaBE TYpHEHCKOro spyca, T. K. HOJ-
3eMHBIE BOJIBI JEBOHCKHX OTJIOXEHHH HE HCIBITHIBAIH
BO3/IEICTBUS TOPHBIX PadOT M HA MIAXTHOM MOJIE HE U3Y-
yajauch. BcerencTBue BBICOKOM 3aKapCTOBAaHHOCTH M
OONBIIONH MOIIHOCTH KapOOHATHBIX MOPOA M XOPOIIMX
YCIIOBHH MTUTAHHS HanOONBIIEH BOJOOOIBHOCTBIO OTIIH-
qaeTcsl BU3EHCKUII BOJIOHOCHBIN TOPU30HT, SBISIOMIUNCS
1 HauOojee u3ydeHHbIM. Jlo pabOTHI MIAXTHI JBHKECHUE
MOJ3€MHBIX BOJ TOPU30HTA IIPOMCXOIUIO OT THAPOTreo-
JIOTUYECKOro Bojopasziena, Haxoxdmerocs B 0,7 kM
10)KHEe TOPOTHOTO OTBANA, K €CTECTBEHHBIM O0JACTIM
Pasrpy3Ky: Ha I0r0-3amaj] Ha IUIOManb BOCTOYHOI BETBH
KocbBUHCKOM CHHKIIMHANK U jJanee K p. YCbBE M Ha ce-
Bep, K ucTouHuKy 417-a Ha neBom Gepery p. KoceBar (puc.
2-4) [12]. Ilpn 3TOM YpOBHH TIOA3EMHBIX BOJ MOCTENEH-
HO noHmkanuch ot 304-316 M Ha BoJopasziese 10 OTMe-
TOK ype3a BOJbl B pekax. Pasrpyska moa3eMHbIX BOJ yT-
JCHOCHOH TOMIIM TPOMCXOJMIA, BEPOSTHO, HEMOCPEN-
CTBEHHO B PEKH HJIM OYEHb PaccpeIoTOUYEHO, T. K. HCTOY-
HHKOB 3THX BOJ TI0 OeperaMm pek He oOHapyxeHo. K Typ-
HEHCKHUM OTIOKCHUSIM TIPHYPOUCH HEOOMBIION HCTOYHNK
¢ nebutoMm 0,2 n/c Ha neBoM Oepery p. KocbBbl u uctou-
HuK ¢ nebutom 1,5-2 n/c Ha npaBom Oepery p. KocbBbL
OrtnenbHble JaHHBIE O €CTECTBEHHBIX YPOBHAX MOA3EM-
HBIX BOI B 000OMX KOMILICKCAX CBHACTEILCTBYIOT O TOM,
YTO OHM HAXOJMJIKCH BBIIIE TPEIIMHHO-KAPCTOBBIX BOJI
BH3EHCKOTO TOPHU30HTA BCIEACTBHE 00Jee BBHICOKOTO MO-
JOXEHHUST B penbe()e BHIXOIOB OTIOKEHHH YTICHOCHOM
TONIIM M TYPHEHCKOTro spyca OTHOCHUTENBHO BBIXOJOB
OTIOKEHHUH BU3EHCKOTO sipyca (puc. 5).

[laxTHOE TOJNIE MPUYPOUYEHO K BOCTOYHOMY KPBUIY H
npuoceBoil yactu Ilymuxunckoit cunkiauHanu. I'opHsle
pabots! Bemuck Ha 1, mpomexyrounom, 11 u Il ropuson-
Tax, OTMeTKa HIDKHero pasHa (—)230 m. BrHmManmce
mnactel 13 u 11 momuocTeio oT 0,7 10 3 M, HEpBHIN U3
HUX SIBJISUICS BEPXHHMM B paspese. YTpaBleHHe KpoBIeH
BEJOCH MOJNHBIM 00pymeHueM [13]. MomHoCTh MexKIy-
JacThs HA CEBEPHOM KpbUIe IaXThl cocTaBiser 20-25 M,
Ha IO)KHOM KPBUIE YTONBHBIE IUIACTHI SBJIAIOTCSA COMH-
’KeHHbIMU. Paccrosnue ot miacra 13 1o HwxHel rpaHu-
116l KapOOHATHOW YacTH BU3EHCKOro sipyca paBHo 100 M,
oT miacta 11 10 KpoBiM TypHEWCKOro sfpyca — OKOJO
60 M. GakTHyecKkH HOPMaTbHAS MOLIHOCTD MOPOJ, OT/E-
JSIOMUX TIacT 13 0T BU3EHCKOTO BOJOHOCHOTO TOPH30H-
Ta, gocruraetr 130 M, T. K. HIKHASA Mayka KapOOHATHBIX
TIOPOJI BU3EHCKOTO Apyca MpecTaBieHa OUTYMUHO3HBIME
HE3aKapCTOBAaHHbIMYU u3BecTHAKaMU. [IepBblil ropu3oHT
XapaKTepU3yeTcsl KPYThIM, BEPTHKAIBHEIM H OOpaTHBIM
3aJleraHueM ILIACTOB, IPOMEXKYTOUHBIH TOPU3OHT — KpY-
ThIM 3aneranueM miactoB. CeBepHoe kpbiio I ropuzonta
OTJIMYACTCS TMOJNOTHM 3alleTaHHEM IUIaCTOB B YCIOBHSX
npuoceBoil yacTu IIyMUXUHCKOM CHHKIMHAIM, HAa HOX-
HOM KpbLUIe TOPU30HTA HMEET MECTO KPYTOe M HAKIOHHOE
3aJleraHue MIacToB. B 3THX ycnoBusx pacmpocTpaHeHue
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TEXHOTEHHBIX BOJOMPOBOASALINX TPEIIMH B KPOBENBbHBIX
TOpOZiaX BBIHYTHIX IUTACTOB OBUIO MHHHAMANHHEIM Ha I
TOPU30HTE W MaKCHMAaIbHBIM Ha ceBepHOM Kpbuie I ro-

pusoHTa. B TO ke Bpems OpEHHPYIOLIEMY BIHSHUIO
OYHCTHBIX paboT I ropu3oHTa MoJBEpranyuch BEpXHHUE BO-
JIOHOCHBIE TOPU30HTBHI TYPHEHCKOrO Apyca.
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Puc. 4. I'uopozceonocuueckuil paspes I-I LLIymuxunckoeo mecmopodicdenus yens om p. Kocvswvl 0o cxgasicunvt 2447
Fig. 4. Hydrogeological section I-I of the Shumikhinskoe coal deposit from the Kosva river to well 2447
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CKB.634-175,8 Mm,

y uctT. 417a-166 m, y P. llymnxun 167 m. 2. PaccTtosHue
MeXay CKBaXKMHOW U UCTOYHUKOM 210 M.

YcnoBHble 0603HaYeHUs:

O 723% - PasBegoyHas ckBaXunHa; BBEPXY HOMEP, BHU3Y OTMETKA YCTbS

® 1 gﬁ - HabnopgaTtenbHasa ckBa)kuHa

@ 374,5 - KneTteBow cTBOM, CnpaBa OTMETKa €ro yCTbs

\ 318,2 - LLypd 19, cnpaBa oTMeTKa ero yCTbs
w297 YpoBeHb LWaxTHbIX Bog Ha 01.2020

\.I. _|/ YronbHbIn NnacT 13 1 30Ha pacnpocTpaHeHUss TEXHOMEHHbIX
TPELLUMH, AOCTUTLLNX BU3EACKOro BOAOHOCTOrO ropn3oHTa

HoBas KapCcTtoBadA BOPOHKa

CeBepHas rpaHuua ropHbix pabot

OICIOIOION:

YpoBeHb noasemHbix Bog Civa:s Ha 04.2000 r.
YpoBeHb noasemHbix Bog Civs:s Ha 01.2020 .

HwxkHsa rpaHnLa BegeHus ropHbix paboT

<—565 HanpaBneHne ABUXEHNS 3arpsisBHeHHbIX Noa3eMHbIx Bog Civas Ha 01.2020 r.

40 HanpasneHue aBMXeHUs YUCTbIX Noa3emHbiX Bog Civa:ss Ha 01.2020 .

<0 HanpasneHue aBmxXeHnsa YncTbix noasemHbix Bog Civs:s Ha 04.2000 r.

f + 3arpﬂ3HeHme noa3eMHbIX BOA C1vs+S LUAXTHbIMU U nogoTBaribHbIM BOgaMu
Puc. 5. I'eonocuueckuii paspes II-1I no cesepnoii epanuye [Llymuxuncko2o mecmoposicoenus
Fig. 5. Geological section II-11 along the northern boundary of the Shumikhinskoe field
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Bo Bpewms cTpoutenseTa maxthl ¢ 1958 mo 1968 rr. n
B MIEPBBIC TOMBI JOOBIMM YIiig A0 1973 T. mIaxTHBIA MpH-
TOK (POPMHPOBAJICS 32 CYET MOA3EMHBIX BOJ YTJICHOCHOI
TOJILH, €70 CPEIHAA BEMHINHA, 38 PEAIKHM HCKIIOUCHHEM,
He mpesblmaia 100 m 3fuac. CymiecTBeHHBIN POCT CpesiHe-
r0 TMPUTOKA MIAXTHBIX BOA Mpou3omten B 1973 r. Beruen-
CTBHUE IPOPBIBA B UIONE TOTO Iojja MOJA3EMHBIX BOJ yIJle-
HOCHOI/I TOJIIM U TYPHEHCKOro sipyca ¢ HPUTOKOM IO
1500 M*/qac w3 30HBI TEKTOHHYECKOrO HapylLlIeHus B I10-
neBodt mtpek 102 10XHOTO KpbLia MWaxThl (puc. 6). JIumb
ObICTpOe CHIDKEHHE 00beMa MOJ3EMHBIX BOA, MOCTYIIa-
OLIMX U3 30HBI NIPOPBIBA, CMACHO LWIAXTY OT 3aTOIUICHHUS.
®dopmupoBaHne MAaXTHBHIX BOA 10 1983 r. mpoucxoamio B
OCHOBHOM 32 CYET MOJ[3¢MHBIX BOJ] YTIICHOCHO! TOJIIIN U
TypHEHCKOro Apyca, B KOHIIE JaHHOTO Meproja B 00BOI-
HEHUHU IIaXThl HEOONBIIOE YYacTHe CTall IPUHUMATh BU-
3€HCKUH BONOHOCHBIM TOPU30HT HA CaMOM CEBEPHOM
y4acTKe IIPOMIOPH30HTA, TZIE€ B YCIOBHSX HEKOTOPOTO
BBINONAXKNUBAHUS BHIHUMANKCh mactsl 13 u 11 cymmap-
HOW MOIIHOCTBIO 10 3—4 M. PocT 00BOJHEHHOCTH MIAXThI
MPOUCXOAIIT IOCTENIEHHO [0 Mepe YBEIUYEHHS TUIONIaH
BBIPa0bOTaHHOTO MpocTpaHcTBa. CHUTyal|sl ¢ MPUTOKAMA
IIAXTHBIX BOJI PE3KO M3MEHWJIACh C HAYalOM BBHIEMKH B
1984 r. mmacra 13 MomHOCTRIO 1m0 2-2,5 M Ha

I TOPU30HTE B YCJIOBUAX I10OJIOTOro, 10 rOPHU30HTAIILHOTO,
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3aJeraHus TUacToB. TeXHOTeHHbIE BOJAOMPOBOJIALINE
TPEIIMHEI B KPOBEIBHBIX MIOPOJAX OTPAOOTAHHOTO IIacTa
JOCTHTJIA BU3EHCKOTO BOJZOHOCHOTO TOPH30HTA, M YXKE B
1985 T. TIPHTOK INAXTHBIX BOX YBENMYHICA C 250 J0
4294, a B ciemylomeM rogy moctur 518 M/d.
B 1990 r. moapaboTka He3aTaMIOHUPOBAHHON pa3BenoY-
HOM CcKBaXHHBL 902 BEI3BAA POCT CPEIHErO NPHTOKA
LIAXTHBIX BOX 10 555 M /q MakCUMaIbHOro 10 802 M 3,
B mocnenyromem Bbicokas 0OBOAHEHHOCTh HIAXTHI CO-
xpansuiach 10 ee 3akpbitus B 2000 r. [Tocie ocTaHOBKH B
arrpene 2000 T. MaXTHOTO BOJOOTIIMBA TIPOUCXOAMIO 3a-
TOIUICHHE IIAXTHl MOCTYNAIOMMMH B HEe MOI3eMHBIMU
BOJAMH C 00pa3oBaHWEM HAa OTPAOOTAHHOM ILIONIAIH
MIAXTHOTO TOJIS TEXHOTEHHOTO TOPU30HTA IIAXTHBIX BOJ
MOIIIHOCTBIO, OMpEeNsIeMOii BHIHUMAaEMON MOIIHOCTBIO
IUIACTOB U BBICOTOH 30HBI OOpPYILICHHS KPOBEIBHBIX IO-
pOI Hal BHIPAOOTAHHBIM TIPOCTPAHCTBOM, paBHOH 3—6
MOIITHOCTSM BBIHYTHIX TU1acToB [ 14]. Ha ceBepHOM Kpbine
Il ropu30HTa MOIIHOCTH TEXHOTEHHOTO BOJIOHOCHOTO TO-
pusonta jpocturaet 15-18 m. B utone 2014 r. nagancs
M3/HB WAXTHBIX BOL Ha OBEPXHOCTD C neoutoM ot 4 10
10 M¥/a yepe3 pa3BelovHYI0 CKBaXWHY 634, pacmomno-
’KEHHYIO Ha JieBoM Oepery p. KocsBbl, B 75 M 0T ee pycna
1 B 1450 M OT ceBepHO TpaHHIIBI TOPHBIX PAOOT MIAXTHI
(puc. 3-5). Panee ckBaxuHa He QOHTAHMPOBAJA.
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Puc. 6. I'eonozuueckuii paspes II-111 no 1ocnoii epanuye LLyMuxuncko2o MmecmoposicoeHus
Fig. 6. Geological section I11-111 along the southern boundary of the Shumikhinskoe field

PesynbTathbl uccnegoBaHus

CraBmkeHne TOPHBIX TOPOA B BBIPAOOTAaHHOE MpO-
CTPaHCTBO YTOJBHBIX IIACTOB COMNPOBOXKAANOCH 00pa3o-
BaHUEM BOJOMNPOBOAAIIMUX TPCIIUH B KPOBEJIbHBIX MOPO-
Jax U HapyIIeHHEM ECTECTBEHHBIX BOJOYIOPOB, BCIE[-
CTBHE 3TOTO T'OPHBIC BHIPAOOTKH CTaHOBHIINCH HOBBIMH
ApeHaMH MOA3EMHBIX BOX. XOPOIIMM KaHANOM IOCTYII-
JNIEHHs TPEIMHHO-KAPCTOBEIX BOJ B IIAXTy SBUJIACH HE3a-
TaMIIOHHPOBaHHas ckBakuHa 902 mocie e€ moapaboTku
no mracty 13. B pesynbTate akTUBHOTO JPEHHPOBAHMUS
TIO/(3EMHBIX BOJ NPOM3ONITA OOJBIINE HETaTHBHBIC H3-
MEHEHHs THApOreonorndeckux ycnosnit Lllymuxunckoro
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MecTopoxkieHus. Ha coBMemeHHbIX rpadukax n3MeHe-
HUS BO BPEMEHM MPUTOKOB LIAXTHBIX BOJ M YpOBHEH
TO/I3EMHBIX BOJ BU3EHCKOTO TOPH30HTA MPOCIIEKIBALCTCS
XOpOIIIast CBSA3b MEXJTY YPOBHAMH 3THX BOJ M BENTMYMHON
IIAXTHBIX BOJOMPUTOKOB (puc. 7). YPOBHU paccMaTpuBa-
€MBIX BOJl BO BpeMs pabOThI MAXThl KOHTPOIMPOBAIIUCH
no HaOMoaaTeNbHBIM CKBaXkuHaM 2467 u 2449, pacrmo-
JIO)KEHHBIM, COOTBETCTBCHHO, B CPEIHEH M CEBEPHOMU da-
cTsX maxtHoro mous (puc. 3, 4). Onu go 1981 r. ucrmbI-
THIBAJIM JIUIIb CE30HHBIC KONEOAHHs, YTO CBUIETEILCTRY-
er 00 OTCYTCTBHM Y4YacTHSl TPELIMHHO-KAPCTOBBIX BOJ
BHU3EHCKOTO TOPH30HTAa B (JOPMUPOBAHMH LIAXTHBIX BO-
nonputokoB. K 1985 r. mpousomuio HeOONbIIOE CHHXKE-
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HHE YpOBHEW MOA3EMHBIX BOJ BU3EHCKOr0 TOPU30HTA
BCICACTBHE JPEHUPYIOMIETO BIHAHAS TOPHBIX paboT Ha
MpoMropusonTe. AKTiBHOE y4actie ¢ 1984 r. manHoro
BOJIOHOCHOTO TOpU30HTa B 00BojmHeHuu Il ropusoHTa
IAaXThl TIPUBEJIO K OTMEYEHHOMY BBIIIE OONBIIOMY POCTY
BEJIMYMHBI IIAXTHBIX BOJOMPHTOKOB M COMPOBOXKAAIOCH
OBICTPBIM CHIDKCHHEM YPOBHEH MOJ3EMHBIX BOJ, (DHKCH-
POBABIIMMCS 110 CKBKIHAM JI0 OKOHYAHHS HAOIIOICHHI
1o HUM (puc. 7). YUnThIBas COXpaHeHHE OOJBIINX IIpH-
TOKOB IIAXTHBIX BOJ, OOYCIOBIEHHBIX MOCTYIUICHHEM
TPELMHHO-KAPCTOBBIX BOJ MO TEXHOTEHHBIM TpEeLIMHAM
1 nosipaboTaHHo ckBaxkuHe 902, BIUIOTH IO OCTAaHOBKH
BOJIOOTIIMBA, HPEANONAraercs, YTo CKOPOCTb CHIDKECHUS
YPOBHEH MOJ3EMHBIX BOJI TAK)KE COXPAHUIACH HA YPOBHE,
HaOmoaaBImeMes 1o ckBaxkune 2467 B 1986-1990 rr., 1o
MOMEHTa NPEKpAIeHUs OTKAUKU BOIbl M3 IIaxThl. [lpu
9TOM YPOBEHb BOJ BH3EHCKOIO FOPHU30HTA [0 CKBAKUHE
2449 cumxancs x Hadany 1996 1. 10 MOAOIIBEI BOZOHOC-
HOTO TOpPHU30HTA, UMeEIoMEeN 31ech oTMeTKy 80 M, a 1o
ckBaxuHe 2467 — 1o otmetku 115 M k Havamy 2000 r. Ko
BPEMEHH OCTAHOBKU IIAXTHOTO BOJOOTJIMBA JEHIPECCH-
OHHasl BOpPOHKA JIOCTUITA MAKCUMAIbHBIX pPa3MEpOB.
KapmuHaisHO M3MEHHIIOCH HATPABIEHUE MOTOKA TIO/I3eM-
HBIX BOJl BU3EHCKOTO TOPH30HTAa, BMECTO JBWKEHHS K
€CTEeCTBEHHBIM JpeHaM — UCTOYHHKY 417-a Ha ceBepe U p.
VcbBe Ha 1ore, TpeLMHHO-KapCTOBbIE BOABI ¢ 00JIbLIeH Ya-
ctu HIyMuXuHCKOM CHHKIMHAIN YCTPEMUINCh K 30HE MX
AKTHBHOTO JIPEHHPOBAHHMS TOPHBIMH padotamu (puc. 4).
BHe 30HBI IpeHUpYIONIETo BAUSHUS TOPHBIX padoT ocTa-
Jach camasi ceBepHas IIIOab PACpOCTPAHEHNS BU3EH-
CKOTO TOPHU30HTA, C KOTOPOii M03eMHbIE BOABI POJOIIKA-
JW pasrpykaThcs yepe3 UCTOUHUK 417-a, HO neOuT T10-
cnenuero B 2000 . cocrasmi Beero 24 mY/u (rab. 1).
BomoHOCHBIN KOMIUIEKC YTJIEHOCHOM TOJIIM HCHBITAN
Haubonee CUIbHOE BO3JEHCTBUE OT BEACHUS TOPHBIX pa-
00T. OTzenbHbIE BOJOHOCHBIE TOPH3OHTHI, pa3JieneHHbIe
B €CTECTBEHHBIX YCJOBHMAX IJIMHUCTBIMH IOPOJAMH U
IUTACTAMU YTJIsS, OKA3allMCh THAPABIMYECKU CBS3aHHBIMU
BOJIOTIPOBOJAIINMH  TpEeLIMHAMH,  00pa30BaBLIMMHUCS
BCIIEJICTBUE CABIKEHUS TOPHBIX MOPOA B BbIpaOOTaHHOE
npoctpancTBo. Ha ceBepHom kpbuie II ropusonrta Bogo-
NPOBOAALINE TPELIMHBI, @ TAKXKE CTBOJN HE3aTaMIOHHUPO-
BaHHOH CkBaxuHBI 902 cBA3anM BOJOHOCHBIM KOMIUIEKC
YTJICHOCHOH TONIIM C BU3EHCKUM BOJOHOCHBIM TOPHU30H-
TOM, @ Ha CEBEPHOM KpbLIe | ropu30HTa, B YCIOBUSAX BEp-
THKAJIBHOTO M OIPOKMHYTOrO 3ajleraHus IUIacToB, IONY-
YUITM THAPABIMYECKYIO CBS3b MOJ3EMHBIC BOJIBI YTIICHOC-
HOW TONIIM M BEPXHHX BOJIOHOCHBIX TOPH30HTOB TYp-
Helckoro spyca. HabmoneHus 3a ypoOBEHHBIM PEXHMOM
MOJ3EMHBIX BOJ YIJIEHOCHOW TONIIM BO BpeMs paboThl
IIaXThl HE MPOBOAMINCH, OHAKO U3 NpakTuku Kuzenos-
ckoro OacceiiHa M3BECTHO, YTO HA IUIOMIAIH OTPAbOTKH
YTOJIBHBIX TUIACTOB BOJOHOCHBIH KOMIUIEKC YTJICHOCHOM
TOJIIIM IPEHUPOBANICS MPAKTHYECKU JI0 HIDKHEH OTMETKH
BeZIeHUS TOPHBIX paloT, T. €. Juid yciouil mwax. «lymn-
xuHCKas» 10 otMeTkH I11 ropmzonta (—)230 m.
OcraHoBKa IaXTHOIO BOJOOTIMBA MOBJIEKJIA 3aTOI-
JIeHHE TOPHBIX BBIPAOOTOK C 00pa30BaHUEM TEXHOTEHHO-
IO TOPU30HTA IIAXTHBIX BOJI M BOCCTAHOBJICHHE YPOBHEH
MOJ3EMHBIX BOJ, MOJABEPTUIUXCS APEHUPYIOLIEMY BIIHSA-
HHUIO LIAXTHI. 3aTOMJIEHHE TOPHBIX BBIPAOOTOK B YCIOBH-

AX BBICOKOI OOBOJHEHHOCTH KH3EMOBCKUX IIAXT MPOHUC-
X0auI0 OBICTPO, 0COOEHHO B HAYaJbHBIN TEpUOL, TaK, 3a
TIEpBbIE TIONTOfid [OCJIE OCTAHOBKM BOAOOTIHMBA KPYII-
Heiimeil B KusenmoBckom OacceiiHe miax. um. JleHnHa
YPOBEHb IAXTHBIX BOJ MOAH:UICA HA 546 M [12]. Ucxons
U3 MPHUBEACHHBIX JAHHBIX MOXKHO IOJaraTh, YTO YKe B
koune 2000 T. maxTHBIE BOJBI B TOPHBIX BBIPAOOTKAX
maxtel «lllymuxuHCKas» NPUOMMBIINCE K YPOBHIM
TPEIIMHHO-KApCTOBBIX BOJ BU3EHCKOTO TOPH30HTA U
Hayanoch BOCCTaHOBIEHHE mocneaHux. Crapbie HaOMIo-
JlaTeJIbHble CKBAXKUHBI K HAyally 3aTOIUIEHUS MIAaXThl Obl-
JIU BBIBEJIEHBI U3 CTPOSL, @ HOBBIE el1le He POOYPEeHBI, 110~
3TOMY HAOJIOICHHS 33 BOCCTAHOBJICHHEM YPOBHEH MOI-
3eMHBIX BOJI U YPOBHSMH MIAXTHBIX BOJ B TOPHBIX BBIPa-
0O0TKax CTaly MPOBOAUTHCS C OOJBIIAM OTIO3AAHUEM.

B 2003 r. Ha Bu3elickuii BOJOHOCHBIA TOPU30HT OBLITH
npoOypeHbl HAONFOIaTeNbHBIC CKBAKHHBL: 19-TH B ceBep-
HOM YaCTH IIAXTHOTO TONsA W 16-TH B 10)KHOM YacTH, B
3TOM JK€ TOJly B CEBEPHOM YacCTH MAXTHOTO MOJIS B OTJIO-
KEHUSAX YITIEHOCHOW TOMIIM M BEpXHEH dYacTu Typ-
Heifckoro sipyca Obuta mpoOypeHa CkBaxuHa 15-TH, Ko-
TOpas HCIOJNB30BANACH [UT1 HAOMIONCHUH 32 YpPOBHEM
IIAXTHBIX BOJ B TOpHBIX BhIpaboTkax (puc. 3). Ilpu ot-
4eTHOH rmyoune ckBaxud 200 M, IPEINONOKUATETHO U3-
3a HEKAQYeCTBEHHO BBIMOIHEHHBIX PabOT MO UX OypeHUro
¥ 000py10BaHHI0, (hPaKTHUECKHE 3aMepbl YPOBHEH 10 HUM
Havamich Jiimb B 2007-2008 rr., Kora rTyOuHBI 3aie-
raHus MO3EMHBIX BOJ yMeHblwiuch g0 104-109 M, a
IIAXTHBIX BOA 10 143 M (puc. 7). 3aTomneHue rOpHBIX
BBIPAOOTOK MPOUCXOAMIO B OCHOBHOM 33 CUET TPELIUH-
HO-KapCTOBBIX BOJ BH3EHCKOTO TOPH30HTA, MO3TOMY HX
YPOBEHb HECKONIBKO IIPEBBIIIAT YPOBEHb 3aTOILIEHHUS
MAXThl JI0 MX MPUOMKEHHS K €CTECTBEHHOMY MOJIOXKeE-
Huto (puc. 7). Ha 3aBepiarorem 3tane BOCCTaHOBICHHS
JIMHAMUYECKOTO PeXIMa BU3EHCKOTO BOJOHOCHOTO TOPH-
30HTa Bce OOIblIas 4acTh €ro pecypcoB Lla HE Ha BOC-
CTaHOBJIEHHE CTATHYECKUX 3allacoB JAHHOTO FOPU30HTA,
3aTOIUICHHE TOPHBIX BBIPAOOTOK M MOTMOJIHEHHE 3aIacoB
BOJI YIJICHOCHOW TOJIIM, a HAMpaBIsUIach K €CTECTBEH-
HBIM 0051aCTAM pa3rpy3ku — ucTounHuky 417-a u p. Ycbae.
B naHHBIX yClOBHSX TOABEM YPOBHEH MIAXTHBIX BOJX
TEXHOT€HHOTO TOPU30HTA, MOA3EMHBIX BOJ YIJIEHOCHOH
TOJIIIM ¥ BEPXHEH YacTH TypHEHCKOro sipyca Imen ObICT-
pee u ¢ 2016 1. 3TH BOABI IO CBOEMY MOJNOXEHHIO OKa3a-
JIUCH BBILIE YPOBHS TPELIMHHO-KaPCTOBBIX BOJ BU3EHCKO-
ro ropmsonTa. [lo cocrostauio Ha Havano 2020 r. ypoBeHb
TIOJI3¢MHBIX BOJI BU3EHCKOTO TOPHU30HTA B CEBEPHOM 4Ya-
cru HlyMuXuHCKOM CHHKIMHANN NPAKTHYECKH BOCCTAHO-
BUJICS, TIPY COXPAHEHWH TpPEeH[a, HaOIFOaBIIErocs mo-
cinenHue 4 roja, ypoBeHb 3THUX BOJA JOCTUTHET ecTe-
CTBEHHOT'O MOJIOKEHHS B I0’KHOM YacTH CHHKIIMHAIN Ye-
pe3 10-13 ner, a maxTHbIE BOJBI TEXHOTEHHOTO TOPH30H-
Ta 4yepe3 6 JIeT MOJHUMYTCS JI0 YCThS CAMOTO CEBEPHOTO
mypda 19, 3anumaromero ¢ otmetkoit 318,2 M Hanbonee
HU3KOE TOJIOKEHHE B penbehe U3 BCEX TOPHBIX BBIPaOo-
TOK IIAXThl, M HAYHYT H3JIUBAThC Ha IIOBEPXHOCTH
(puc. 3). YpOBeHb IAaXTHBIX BOJ IIPH 9TOM CTAOUIH3UPY-
eTcsl Ha OTMETKe, ONMM3KOH K OTMETKE W31HBa, HA BCEM
NPOTSHKEHWH IAXTHOTO TOJS BCIEACTBHE CBOOOJHOM
TUIPABINYECKOil CBSI3U IAXTHBIX BOJ MO BBIPAOOTaHHO-
My IIPOCTPAHCTBY.
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closure of mine «Shumikhinskayay

B ceBepHO# YacTH MIAXTHOTO TOJISL YPOBEHb IIAXTHBIX
BOJI HAXOJUTCS HA JECATKA METPOB BHINIE YPOBHS TOJ-
3eMHBIX BOJI BU3EHCKOTO TOPU30HTA; TAKUM 00pazoMm, co-
3JaNUCh YCIOBUS JUIS TIEPETOKA MIAXTHBIX BOJ B BH3EH-
CKUM BOJOHOCHBIH TOPU30HT. YPOBEHb MOJ3EMHBIX BOJ
YIJIEHOCHOH TOIIHN, CBSA3aHHBIX HA [IAXTHOM IIOJIE C TEX-
HOTEHHBIM BOJIOHOCHBIM TOPU30HTOM, OyIeT ompene-
JIATBCSA OTMETKaMH MaxTHHIX Boj 318,2-319 M u He 1o-
CTUTHET CBOMX €CTeCTBEHHBIX OTMETOK — 0 350 M Ha
MIUPOTE THUIPOTEOJIOTUYECKOTO BOAOPA3/eNa MOA3EMHBIX
BoA. Pecypchl MOA3eMHBIX BOJ YIJICHOCHOW TOJNIIH, a
CIIEIOBATENBHO, W TEXHOTEHHOTO TOPU30HTA IMAXTHBIX
Boz Ha none maxTel «lllymMmuxunckas» BechMa orpaHuye-
HEI HEOONBIIOH MIOMAARI0 00JACTH IUTAHUS STHX BOJ U
€€ PacroJioKEHUEM Ha BOJIOPa3/iellaX MECTHBIX MallbIX
pex (puc. 2, 3). Yactb pecypcoB TEXHOT€HHOTO TOPH30H-
Ta MIAXTHBIX BOJ pasrpy’kaercs 4epe3 CKBakuHy 634,
YacTh TEPETEKAET B BHU3CWCKUM BOJOHOCHBIA TOPU3OHT.
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Jebut us3nuBa mwaxTHIX BoA U3 mypda 19 B atux ycno-
BUAX OXKHUIACTCS B CpeHeM HeOobImum, 10 10 M3/q, oll-
HaKo B TIEPHOJI BECEHHETO MaBOJKA OH MOXET MHOTO-
KpaTHO yBeINUYMBAThCS. VIMetomeecs JaHHbIE MO3BOIISIOT
NpUOIU3UTENBHO OLEHUTh PECYpPChl BH3EHCKOTO TOPHU-
30HTA 110 JIeOUTy HcTouHMKa 417-a. YPOBHU MO3EMHBIX
BOJI TOpU30HTa Ha jAanHOM Tepputopur K 2010 r. B oc-
HOBHOM BOCCTAHOBHIIHCE, TO 5K€ CAMOE MOKHO CKa3aTh M
0 nebure ucrounnka 417-a. B mepuox 2010-2020 rr.
CpenHuit IeOUT TIOCNSTHETO B JISTHAM MEXEHHBIN epUO]
cocrapist 70 M3/qac, MaKCHUMaJbHbIH, CBSI3aHHBIN C Be-
CEHHHM IaBOJAKOM, — 312 M3/qac, 3UMOM HAOIIOAEHHS HE
npoBowiCh. [lonaras, 4To 1eOUT UCTOYHUKA, OIHM3KUH
K cpeaHeMy, HaOnmroaetcs B TeueHue 11 mecsies, a Mak-
CUMAJTbHBIA BCero | MecsI], CpemaHErojoBoi AeOMT HC-
TOYHHMKA, XapaKTePU3YIOIINH PECYPChl BU3EHCKOTO TOPH-
30HTa, MOXHO OIeHUTh B 90 M*/4ac. [Ipu miomaam nuta-
Hus uctounuka 417-a pasnoit 7,04 KM MOJYJIb TIOA3EM-
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HOTO CTOKa TEPPUTOPUH OTIPENEIACTCS MPUOIUIUTENHHO
B 12,8 Ma/‘I*KMZ, i 3,6 we*kw’,

[Toa3emMHbBIE BO/IBI, MOCTYTAIONIME B IIaXThl Kusenos-
CKOTo 0OacceiiHa, ABIAI0TCS IPECHBIMHU U XapaKTepH3yIoT-
Csl HEUTpaJIbHOW M craboImenounoi peakmueid [15, 16].
Okwucnenye MUpKUTa, COACPKANIETOCS B YIIISAX, TPUBOIUT
K 00pa30BaHHUIO KHUCIBIX MAXTHBIX BOJ C HU3KUMH 3HA4e-
HUAMH pH, MOBBIIEHHOVW MUHEpANM3allued M BBICOKUM
comepxanueM Fe, Al u psga MHKPOAIEMEHTOB, MHOTO-
kpatHo npesblmatommm [TIIK 114 Bog NUTBEBOTO U pbI-
OoxozsiictBenHoro HasHawenus [3, 15-18]. TlomoOHbIE
M3MEHEHHS! XUMUYECKOTO COCTaBa U CBOMCTB JIOJKJIEBBIX
U TalbIX BOJ MPOHCXOIAT B HEAPax TOPOJHBIX OTBAIOB
IIAaXT ¢ 00pa30BaHMEM KUCIIBIX TTOJ0TBATBHBIX BOJI. 3a4a-
CTYIO COIEp)KaHWE 3arpsA3HSIONIMX BEIIECTB B MOJOT-
BaJIbHBIX BOJIaX 0OJIbINE, YEM B IIAXTHBIX BOJAX, 0COOEH-
HO 3TO BBIpakaeTcsl B 0ojiee BHICOKOW OTHOCHTENBHO Fé
konnentpanun Al. [TogoOHas kapTHHA HaONMrOmAETCS |
Ha Ulymuxunckom mectopoxaeHuu. [laHHbIE 0 XUMUYe-
CKOM COCTaB€ MOJ3EMHbIX, IIAXTHBIX U TIOJ0TBATBHBIX
BOJI, BKJTIOYAsi OCHOBHBIE PE3YJIBTATHI THIPOXUMUAYECKOTO
onpo0OBaHMs, BBHIMOJIHEHHOTO aBTOpPAMH B  aBIYCTE
2016 r., mpuBeieHbI B TAOIHIIE.

[IpuBeneHHbIe B TAONMIIE JAHHBIE CBUICTENBCTBYIOT O
TOM, YTO B pe3yJibTaTe MOCTYIUIEHHS B BU3EHUCKHIl ropH-
30HT IIAXTHBIX W TOJAOTBAIBHBIX BOJ TPEUNIMHHO-
KapCTOBBIE BOJIB! MCIIBITAM CUIIBHOE 3arps3HEHue, MpH-
BOJMBLICE K MHOrokpatHoMy npesbiiieHuto IIJIK nms
BOJI TIUThEBOTO M PHIOOXO3AICTBEHHOT0 HA3HAYEHHUS IO
Haunboee XapakTepHbIM NS MIAXTHBIX M MOJOTBANBHBIX
Box BemectBaM: Fe, Al, Mn, Ni, Co, Li, Be. Ilocie
2010 T. mpOMCXOMMIO TIOCTEIICHHOE CHIDKCHHE YPOBHS

3arpA3HEHUs BU3EHCKOr0 TOPU30HTA, CBSI3aHHOE, B YacT-
HOCTH, ¢ OONBIIMM YMCHBIICHHEM KOHICHTPALWH 3a-
IPA3HSAIOLIMX BELIECTB B MOJOTBAIbHBIX Bojax. OnHAKO
KayecTBO BoJ HMCTOYHMKA 417-a Bce elle 3HAUMTENBHO
XYK€ KadecTBa 9THX BOJ B €CTECTBEHHBIX YCIOBHUSX, UTO
BBIpa)KaeTcsl pe3yabTaTaMK XMMaHaJIU3a BOJI MCTOYHHKA
60 (puc. 3). Uepes 9TOT UCTOYHKK TTPOUCXOAUT Pasrpy3ka
BU3EHCKOT0 TOPU30HTA C FOXKHOM 9aCTH BOCTOYHOU BETBU
KochBUHCKOM CHHKIMHANM ¥, BEPOATHO, I0JKHOM 4YacTH
Mlymuxunckoil cunkiusan. Ilaxtasie Boasl max. «Ily-
MUXHHCKas» MO CBOMM CBOKCTBAM M XMMHYECKOMY CO-
CTaBy SIBISIOTCA TUMMYHBIMU JUT1 KuzenoBckoro Oaccei-
Ha. KoHlleHTpalums 3arpA3HAI0NMX BELIECTB B IIAXTHBIX
BOJIaX, M3IUBAIOIINXCS M3 CKBAXUHBI 634, BEIIE, YeM B
IIAXTHBIX BOAAX TPH pabOTe MAXThl, 1 UMEET TEHCHIUIO
K pocty. Hanbonee BbICOKOH ABIAETCS KOHIEHTpALKS 3a-
IPA3HSIOLIMX BEIIECTB B MIOAOTBAJIbHBIX BOAAX, KOTOPLIE,
KaK ¥ 00beM 3TUX BOJ, 3aBUCHT OT CE30HA rojia, Konude-
CTBa M HMHTCHCHBHOCTH OCAJIKOB, TPOJIOJIKHTEIEHOCTH
CKJIaJHpPOBaHUs TOPOJBI B OTBAJE. 3a MEpUOA Habmoze-
HUS TIPOM3OLUIO OOJBLIOE CHIKEHHE COAEpXKaHHUS 3a-
IPA3HSAIOLIMX BEIIECTB B OJOTBABHBIX BOJAX — TaK, Be-
JUYMHA CyXOro OCTarka yMmeHplmnach ¢ 41,5 mo
51 F/}IMs. Bo Bpewms skcrmyaraiui MECTOPOXKACHHUS OT-
KauMBaeMble Ha MOBEPXHOCTh IIAXTHBIE BOJIBI COPACHIBa-
much B p. Lymuxy, 3arpssHas e€, mocleiHss B CBOIO
ouepenb 3arpssHana p. KoceBy. Ilocie nukBuparmu
MAXThl W 3aTOIICHHS TOPHBIX BBIPAOOTOK 00pa3oBayCs
TEXHOTEHHBIH TOPU30OHT LMIAXTHBIX BOJ M MPOHM3OLLIO 3a-
TpsA3HEHUE IIAXTHBIMU U TIOJI0TBAJbHBIMHE BOJAMH BH3EH-
CKOTO BOJOHOCHOTO ropu3oHTa. [loaBepriuch 3arpssHe-
HHIO U TOA3EMHBIE BOJBI CAMON YTIIEHOCHOM TOJIILIHL.

Taonuua. Xumuueckuti cocmas u 0eoumbl NOO3EMHbIX, WAXMHBIX U NOOOMBAILHBIX 800
Table. Chemical composition and yields of groundwater, mine water and underspoil waters
a 5 - Conepxca_HI/Ie, mr/am°
E ©3|58E Concerning, mg/dm®
OnpobyeMbIe BOJEL. £z 3 £/53232
Mecto ot6opampober | £ = 2E[ 2 8 85 Cyxoit
Tested water. = EL gl %E ﬁ PH | s crarox . .
Place of sampling E g §§ I:g( £ ; g Dry HCO;3;| SO, | Ca | Mg | Fe | Al | Mn | Ni | Co Li Be
g °©3 =8 residue
5 O
2 3 4 5 6 8 9 10 | 11 12 13 | 14 | 15 16 17
TloazemHble. 24 29.08.00 [6,77] 511 288,0| 96,0 |21,8] 0,26 | 0,32 |0,191]|0,038/0,015| 0,065 | 0,0001
Hcrounuk 417-a 312 01.06.10 | 2,7 | 1392 862 | 71,9]18,5|132,5/72,38/0,687|0,160{0,081| 0,703 | 0,0096

Underground feeder 417-a 80 12.08.10 | 3,2| 836

578 | 84,2 | 24,8 |41,65|54,35/0,550(0,101|0,051| 0,477 |0,0057

74 18.08.16 [4,09| 610 — 452 | 111 | 32 | 10,5]32,5]0,42] 0,06 | 0,03 | 0,14 {0,0025
Hcrounux 60 56 24.07.20 | 6,9 | 432 119 | 214 | 59 | 24 |1 11,0/0,63|0,58 0,12 |0,021|0,036|0,0004
Feeder 60 200 19.09.02 |7,66] 152 159 | 96 | 42 | 9,1 ] 0,19 | 0,28 (0,008(0,003(0,002| 0,003 |0,0001
[TaxTHBIE.

OOmHii CIINB MAaXTHEIX BOX
max. «[IlymuxuHckas»

Ha MMOBEPXHOCTh 207 15.06.1989| 2,7 | 1680 10371 92,2 (21,9 (215,0| 62,9 | v/on | v/om | v/on | H/om | H/om
Mine waters. General dis-

charge of mine water from

the mine. «Shumikhinskaya»

to the surface 5 11.07.14 | 6,1 | 2400 1230 | 153 | 33,7| 582 | 0,08 | 3,16 |0,127|0,143| 0,082 | 0,0004
H3znus u3 cks. 634 3 18.08.16 |5,28| 3494 2358 | 175 | 60 | 865 | 0,2 | 4,96 |0,28 | 0,26 | 0,05 | 0,002
Outflow from well 634 4 14.07.20 | 4,2| 5824 3601 | 192 | 92 [1810]10,0[11,0] 2,4 | 0,65] 0,12 [ 0,029
[onotBanbHsIe. 31 10.10.02 |2,08| 41458 20378| 125 | 176 | 4253 |1713| 12,7 | 5,46 | 2,10 | 12,2 | 0,262
IToponuslit oTBan max.

«IIIyMIXHHCKAm» 7 31.08.09 | 2,1| 32902 18499| 385 | 293 | 3122|1852 19,4 | 2,76 | 1,27 | 13,15(0,1739
Underburden. , 2 18.08.16 |2,39| 5687 4032 | 219 | 42 | 1374|223 | 4,4 | 1,10 | 051 | 1,60 | 0,040
The rock dump of the mine.

«Shumikhinskaya» 7 23.09.19 | 2,6 | 5140 2340|243 | 75 | 99 | 370 | 41 |{051(025| 4,1 |0,016
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OO0pa3oBaHHe KUCIBIX MIAXTHBIX BOJ C BBICOKOM KOH-
IIEHTpaIHeH Xkene3a He ABIsIeTcs 0co0eHHOCThI0 Ki3enoB-
ckoro bacceifHa, 3TOT MPOLECC TIPOUCXOAUT M Ha IPYTUX
YTOJIBHBIX MECTOPOXKACHHS, Iie OHM (POPMUPOBATHCH KaK
mpy 100bIYE YIS, TAK U TOCTE 3aKkpbiTist maxt [19-23).
B Benmko6puranuy, Ha MopKIIHPCKOM MeCTOpOsKIeHHH
YIS, M3MUBAIONINECS HA TTOBEPXHOCTD M3 3aTOILICHHBIX
TOPHBIX Bmzpa60T0K KHCJIBIE IAaXTHBIC BOJBI COAEPKAT J0
100 mr/mM” xene3a [24], cxoxas CHTyalus M Ha yronb-
HeIx MecTopoxkaeHusx lormanmuu [25]. B fAnoxun, Ha
octpose Krocto, cryctst 60 JieT mocie mpexpameHus dKc-
IUTyaTalliy YTOJIBHOTO OacceifHa KOHIICHTPAIIHS XKenesa B
BBIXO/AIIMX HA TOBEPXHOCTh KHCIBIX MIAXTHEIX BOJAX
nocturaer 119 mr/am°, cynedaros — 1430 MF/]Z[Ms [26].
B CIIA B ITutcOyprexoM yroasHoM OacceifHe Mocie ero
3AKPBITHS KOHIICHTPALIHH XKeyie3a npesbimanm 1 r/av’ [27].

K coxarenmuio, paMKu CTaTbH HEe MO3BOJISIOT € JOCTa-
TOYHOM MOJHOTON PacCMOTPETH BOMPOCH (POPMUPOBAHHUS
¥ I3MCHEHHS BO BPEMEHH H IPOCTPAHCTBE XHMIIECKOTO
COCTaBa IIAXTHBIX M MONOTBAIBHBIX BOJ, 3arpsI3HCHHUS
UMH TOA3eMHBIX BOJ LIIyMUXHHCKOTO MECTOPOKICHHUS.
ABTOpEI TIONAraloT HEOOXOIMMEIM BEPHYTHCS K PacCMOT-
PEHHIO 3aTPOHYTOH B CTAaThe TEMBI MOCIC HAvYaIa M3IUBA
ITAXTHBIX BOJ| TEXHOTCHHOTO TOPH30HTA HA TIOBEPXHOCTH
yepe3 mypd 19.

BbiBoabl

[IpuBeneHHble B CTaThe NaHHBIE MO3BOJISIIOT CIENATh

CIIEYIOLHE OCHOBHBIE BBIBOJIBI:

e Topupie pabotsl maxtel «lllymMuxuHCKas» OKa3amu
0OoMbIIOE HETaTHBHOE BO3IEHCTBHE HA THAPOTEONIO-
ruyeckue ycioBus [LlyMUXHHCKOTO MECTOpOXACHHUS
yIJI BO BpeMsi OTPabOTKM €ro 3amacoB U IPOAOJIKa-
0T €r0 OKa3bIBaTh B MOCTIKCILTYaTallHOHHBIN MIEPHO.

e Bo BpeMsa pa0OTHl IIAXTHl MPOM3OLLIH OOJNBIIHE
HapyLIeHUs THIPOANHAMUYECKOTO PeKMMa BOJOHOC-
HBIX TOPW30HTOB, BBIPA3UBHINECS B HM3MEHEHHH
HAIPaBIECHUS JIBUKEHHUS MOJ3EMHBIX BOJI, BOSHHKHO-
BEHUM THAPABIMYECKON CBA3M MEXIY BOJOHOCHBIMH
TOPU30HTaMHU M3-32 HapyLIEHUS BOJOYNOPOB, MOHM-
’KEHUU YpPOBHEHW MOJ3EMHBIX BOJ, JAOCTHIIIHX 225 M
IS BU3EHCKOTO BOJJOHOCHOTO ropr30HTa 1 580 M st
YIJIEHOCHOM TOJILH.

o 3a npowenmue 20 IeT mocne OCTaHOBKM LIAXTHOTO
BOJOOTJIMBA YPOBHU U HANpaBICHUE ABUIKEHUS MOJ-
3€MHBIX BOJ BH3EHCKOr0 TOPM30HTA IPAKTUYECKH
BOCCTaHOBILUTHCh. B 3aTOMIIEHHBIX TOPHBIX BBIPAOOT-
Kax O0TpabOTaHHOW YacTH IIAXTHOTO MOJIs 00pa3oBa-
Csl TEXHOTEHHbIH TOPU30HT LIAXTHBIX BOJ, 0XKHIAETCH,
4TO 4epe3 6 JeT ITH BOIbl MOAHUMYTCA O OTMETKH
318,2 M 1 HAYHYT U3NHUBATHCS HA TIOBEPXHOCTH Yepe3
ycrbe mypdha 19. Cpeanuii 1eOUT M3MIMBA MAXTHBIX
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BOJI TIPE/IIONIOKUTENBHO HE MpeBbicuT 10 Ms/llac, of-
HAaKO B BECCHHUH TEPHOJ OH MOXXET MHOTOKPAaTHO
VBENTMYMBATHCS 33 CUET TOMAJaHMs B TOPHBIC BHIPa-
OOTKHM TaNbIX BOJA. YPOBEHb MOA3EMHBIX BOJ yIJIe-
HOCHOMW TOJNIM OY/IET ONMPEENsIThCS YPOBHEM IIaXT-
HBIX BOA — 318,2-319 M, W MO3TOMY HE JTOCTHTHET
CBOETO €CTECTBEHHOr0 monoxkenus — 350 M, Ha mIH-
pote ruaporeonoraueckoro Bopopazaena. C 2014 r.
YaCTHUYHAS ga3rpy31<a IIAXTHBIX BOJ CO CPEIHUM Jie-
OuTOM 5 M°/4ac TMPOUCXOAUT Yepe3 pasBeIOUYHYIO
CKBakuHy 634.

o XUMHYECKHH COCTaB MOA3EMHEIX BOJ BH3EHCKOIO T0-
PU30HTA W YTICHOCHOW TONIIM MOCNE JUKBUIAIAH
MAXThl YXYIIIWICA. YPOBEHb IIAXTHBIX BOJ TEXHO-
TEHHOTO TOPH30HTA HAa OOJbIIEH YAaCTH IIAXTHOTO
TIOJIS TIPEBBIIIAET YPOBEHB BOJ] BU3EHCKOTO TOPH30H-
Ta, MO3TOMY MPOHMCXOJHUT 3arps3HEHUE TOCIEIHETO
IIAXTHBIMA BOJAMH MO TEXHOTECHHBIM TpEIIWHAM M
ckBaxkuHe 902. Kpome 3Toro0, MaHHBIM BOJOHOCHBIN
TOPU30HT 3arps3HAeTCs TMOAOTBAJIbHBIME BOJAMH Ye-
pe3 KapcTOBYIO BOPOHKY, Bo3HuKIIYy:0 B 2015 1. Iloa-
3€MHBIE BOJIBI BU3EHCKOT0 TOPU30HTA B €CTECTBEHHOM
COCTOSIHHH MIMEIOT XOpOIliee KaueCTBO U IIHPOKO HC-
TONB3YIOTCS Ha Tepputopru KisenoBckoro OacceifHa
JJIs TIUThEBOTO BOAOCHAaOXeHus; B paione [llymu-
XUHCKOTO MECTOPOXJICHUSI OHH SBISIOTCS 3arpsi3HU-
tenem p. KocwBel [28, 29], B KoTOpYIO BIaatoT mocie
BBIXO/Ia HA TOBEPXHOCTh B BHAE HcToyHHMKa 417-a
[30-33].

e Ha ocHOBaHMH JaHHBIX, UMCIOIIUXCS O HamOojee
crapeiM maxtam KusemoBckoro 0acceiiHa, MOXKHO
noJiarath, 4To0 00pa3oBaHKE KUCIIBIX MIAXTHBIX BOJ B
TOPHBIX BBIpaboTkax maxthl «lllymuxuHckas» Oyner
TPOUCXOMIUTh B TEUCHHUE COTEH JieT. [l yiydimeHus
reodkosoruyeckoil curyauuu B paifone Hlymuxum-
CKOTO MECTOPOXICHHS HEOOXOIMMO B TIEPBYIO Oye-
pelib TPOBECTU PEKYJILTUBAIINIO IOPOTHOTO OTBANA U
JIMKBAIMPOBATh KapCTOBYIO BOPOHKY, MOTJIOINIAI0-
IIYFO MOJIOTBABHBIC BOJIBL.

o (Crenyer NpoJOKUTH THAPOTEOIOTUYECKHI MOHHUTO-
punr. Heo0XoauMo Takke, C y4eToM pe3yJbTaToB
BBITIOJIHEHUS. TIEPBOOYEPETHBIX  TIPUPOIOOXPAHHBIX
MEpOMPHUSITHI U HOBBIX JAHHBIX MO 00BEMY U XUMH-
Y4ECKOMY COCTaBY IIAXTHBIX BOJ, MOMYYEHHBIX MOCIE
Hayaja WX WM3JMBA HA TOBEPXHOCTh M3 mrypda 19,
pa3paboTaTh W OCYIIECTBUTH JOMOIHUTENBHBIC MPH-
POJIOOXpaHHBIE Pa0OTHL.
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The relevance. Major changes in the hydrogeological conditions of the Shumikhinsky coal deposit during operation and after liquidation of
the mine are identified and considered. Contamination of ground and surface waters by the technogenic horizon of acid mine waters and
underspoil waters were established, the terms of termination of mine flooding and the volume of mine water outflow to the surface were de-
termined. The work will be useful in the development of environmental protection measures.

Research objective: to study the hydrodynamic regime of groundwater and mine water during operation and after abandonment of the
mine; investigation of chemical composition of mine water, underspoil waters and contaminated groundwater.

Methods: a review of general published sources, analysis of stock-keeping geological materials, hydrogeological monitoring data, field
works performed by the authors in the mine field, and work with mine work plans.

Results. A hydro-geological section of the Shumikhinskoe coal deposit, reflecting the hydro-geological conditions at the time of maximum
development of mining operations and 20 years after their termination, was constructed. Combined graphs of changes in groundwater and
mine water levels, as well as mine water inflows, were plotted. The causes and nature of changes in the hydrogeological conditions in the
area of the mine field were identified, and a forecast of their changes was made.

Conclusions. Mining works of mine «Shumihinskaya» had a great negative effect on the hydrogeological conditions of Shumihinskoe de-
posit. Mine liquidation did not result in full recovery of groundwater hydrodynamic conditions and caused formation of anthropogenic mine
water table and increased groundwater pollution. If the rate of mine water rise remains unchanged, it is expected to be released to the sur-
face through Pit 19 after 6 years.

Key words:
Kizelovsky coal basin, Shumikhinskoe deposit, groundwater, mine water, underspoil waters, hydrogeological forecast.
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