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In general, the recommended technological solutions on extraction of ore reserves underneath permafrost
levels at Badran deposit are aimed at improving efficiency of mining in the sever environment of the Extreme
North.

Keywords: levels under the permafrost, rock strength properties, access scheme, in-stone development,
support with reinforcement and dry rock fill, stoping parameters.
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0 BO3MOXHOCTH MPUMEHEHUA CKBAXXWHHOW TMAPOAOBBIYH
HA 30AOTOHOCHbIX POCChINSAX KO)XHOU AKYTUM
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[o6bi4a poccbinHoro 3omata B HxHoit AkyTumn ocyliecTengeTcs
MPeVMyLLECTBEHHO OTKPbITLIM CNOCO6OM, pexe — LaxTHeIM. Ho nep-
Bblil CNOCOB COMPSHKEH C OTPUUATENbHbIM BAUSHEM HA NPUPOAHYIO
CpeLy, a BTOPOi OTNW4YaEeTCA BbICOKOW TPYAOEMKOCTLIO V1 [OPOroBum3-
Hoin. B ka4ecTBe anbTepHaTVBbI JaHHbIM cnocobam BCe Yalle BbICTy-
naet cnoco6 rapono6bium (CI) [1-4]. PocchinHble MECTOPOXAEHNS
30710Ta N0 CBOVIM FOPHO-TE0NOTMYECKUM YCIIOBUSIM Kak pa3 SBRsioTCs
Haubonee braronpuaTHLIMM 06beKkTaMi 4nsg pa3paboTki no cnocoby
CI'I. MpoayKTMBHbIA NNACT B HIX NPELCTABNEH NErko pa3pyLuaembIMu
HECBA3HBIMM WM CBSI3HBbIMI NOPOfaMu, Tarnble POCChINK 30M0Ta
06bI4HO 06BOSIHEHBI, YTO MO3BONSET NPUMEHSTL ANS NOSbEMA NECKOB
BbICOKONPON3BOANTENbHOE 3pnUdITHOE 060pYA0BaHNE, NOKPbIBAIOLLME
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JlaHa XapakTepucTvika pOCChIMHbIX MECTOPOXAEHWA 3071074, 110-
TEHUUATbHO NPUrOAHbIX 715 0TPAGOTKI METOLOM CKBAXUHHOM rapo-
J106b141.

Kniouesbie cnoBa: ckaxvHHas rvnpogo6bya, norpebeHHble poc-
CbIM, FOPHO-TEOSI0NH4ECKIE YCII0BIS, 06BOAHEHHOCTb, PCChITHOE 30710T0.
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nopogbl oTHocsiTes K |-V kaTeropum GypumocTu, 4To AenaeT 0THoCH-
TEeMbHO HEAopOrUM GypeHie CKBaXMH Mo 3TUM Nopofam.

B nocnepxee Bpems B Pecny6nuka Caxa (Skytus) BbisiBNEHbI 1
Pa3BefbIBaTCS BCE HOBbIE NOrpeGeHHbIe POCChINK 30M10Ta, 3aneraio-
wwe Ha rny6uHe ot 40 go 250 M. ConepxaHue B HUX MEeTanna He-
PEIKO COCTABMNAET [ECATKM rpaMMOB Ha 1 MP nnacTa, YTo no3sonset
OTHOCUTb 3TV POCCHINMM K BECbMa MEPCMEKTUBHbIM [1s OTPAGOTKM
cnoco6om CI'[]. 3anackl 30M0Ta B HAX [OCTUratoT HECKOMbKMX ECST-
KOB TOHH. Ha choHe cokpalleHnsi 3anacoB Ans 0TpaBoTKM OTKPbITbIM
CnocoBoM, BOMbLIMX TEXHUYECKNX TPYAHOCTEN U 3HAYMTENbHBIX 3a-
TPaT Npu NOf3eMHOM Pa3paboTke Tanbix NOrPeBeHHbIX POCChINed
BO3pACTaloT NepcnekTVBbl 30M0Tofo06bi4M cnocoGom CI . Vcxons us
BbILLIEN3MOXEHHOTO, OLEHKa BO3MOXHOCTY MPYMEHEHIAS 3TOT0 Croco-
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6a B ycnosuax HOxHoi AkyTun SBRAeTCS akTyarbHOM Hay4HOW 3a-
nayei. Mpu naydenun TexHonorum CIL 6bini npoaHan3npoBaHbl
MHOrOYCIEHHbIE NUTEPaTYPHbIE UCTOYHIKK [5—14].

KapaKkTepucTHKa OCHOBHbIX 30/I0TOHOCHBIK 06bEKTOB
HOxHoii AxyTun

OcHoBHast jo6bi4a pocebinHoro 3onoTa B HOxHom AkyTum BepeT-
csi Ha TeppuTopusx AngaHckoro 1 HeproHrprHeKoro paiioHoB B npefe-
nax [BYX 30M0TOHOCHbIX GacceiHos: BepxHe-TUMMTOHCKOrO U
LleHTpanbHo-AngaHckoro.

BepxHe-TumntorHckni 6accein (HeproHrpuHekni pavior]. Poc-
CbiMHOE 30/10T0 B MPOMbILIMEHHOM COAEPXaHUN NPUCYTCTBYET B
BonblUMHCTBE BOAOTOKOB BacceiHa. K HacTosiiemMy BpeMEHM 3[echb
113BECTHO BONEE NOMYyCOTHM POCChINHBIX MECTOPOXAEHWUA 3010Ta, Ca-
Mble GoraTble 13 KOTOpbIX 0TPaBoTaHbl. [JoMUHMpYIOLLEe pa3BuTIE Ha
TEpPpUTOpPUM GACCeIHa NOMYHN anntoBUarnbHbIA KOMMNEKC POCCHINEN.
B KonnyecTBeHHOM OTHOLEHIW NPeo6nafaloT [OMMHHbIE POCChINN.

[poayKTMBHOCTb MECTOPOXAEHWI BapbUPYET B LWINPOKIX Mpe-
[enax v no Hanbonee kpynHbIM 06bEKTaM COCTABMAET: POCCHINM
p. Tumntod pnuHoi 73 km (yuactok «[pkurmanu-Konboum») —
5,3-6,6 r/m% poccwinn p. Wenrpa puHoit 36 km («Cusauu-
CemeHosokuitn) — 1-2,76 r/m3; poccbinb pyybs HOpckuin —
1,49-2,21 r/m3. Tlo MOLHOCTV anmioBrUanbHbIX OTIOXEHWA BCE
Tunbl pocebineit 6ruakn (oo 4-4,5 m). MouwHocTb NpoayKTUBHOMO
nnacTa cocTaenseT B cpegHem 1,7—1,8 m.

B uenom npoaykTVBHbI NNAcT NPUNAOTMKOBLIA, OTHYETINBO
N0Kan130BaH B Npeaenax rpaBuiHO-raneyHoro ropyacHTa anmntoBus.
Hanbonee BbICOKME KOHLEHTPALMM 3010Ta C YOEMbHbIM BECOM
19,3 r/cm3, KaK npaBumo, MPUYPOYEHbl K HKHIAM MPUMNOTUKOBbIM
yactaM nnacTa. [NoTWK pocchinit MPeacTaBneH [PecBaHO-LIeH-
HUCTBLIM 3MOBMEM apXencKMX Mopod — rPaHWTOTHENCOB, pexe —
rpaHnToB. [MOBEPXHOCTb MAOTUKA Kak B MPOAOfbHOM, Tak B mome-
PEYHOM pa3pese [0BOSbHO POBHast, 683 3Ha4YMMbIX Nepenasos no
BbicOTE. B nonepeyHoM npodhine BenuyrHa 3anaavH B NNOTUKE, Kak
npasuno, He 6onee 0,8—1,2 m. [poHVKHOBEHME 30M10Ta B NNOTUK B
NPOMbILLMEHHbIX KOHUEHTpaunsx He npesbiwaet 0,4-0,8 m, a B
BOMbLUMHCTBE CMy4aeB MOAOLIBA MPOAYKTMBHOTO MiacTa MoXWUTCS
HEMOCPELCTBEHHO Ha 3II0BUN.

Mcxopst m3 reonoruveckoil 06CTaHOBKM Ha POCCHIMHbIX MECTO-
POXAEHNSX NAHHOr0 BacceiiHa, MOXHO MPUIATK K BbIBOAY O BO3MOX-
HOCTV NpUMeHeHNs Ha Hix cnoco6a Cr .

LlenTpanbHo-AnnaHckwi 6acceiid (AngaHckwi pavion]. Hanudue
POCCHLINHOMO 30/10Ta XapakTepHO Ans 60MbLUMHCTBA BOJOTOKOB U3Y-
YEHHOI NAoLWaaK, U 384acTyt0 ero CoAepXaHne JOCTUraeT NpoMbILL-
NEHHbIX KOHLEHTpauui. A3 Bcero MHoroo6paams reonoro-npombiLL-
NEHHbIX TUNOB POCChINEA GacceiHa NCKMIYNTENbHBIM PacnpocTpa-
HEHWEM OTNNYATCS anntoBManbHble [OfMHHbIE, PEXEe — Teppaco-
Bble POCChINV, MEMKo3aneraioLe 1 manble no 3anacam (MeHee 1
7). [nuHa HekoTopbix pocckineit gocturaet 30-80 km (Cenwurpap,
Opto-Cana, bon. Kypatax, Tommot) npu wupure go 400-500 m
bonee.

Ha Tepputopuun GacceiiHa UMEETCS MHOM0 TEXHOMEHHbIX POCChI-
neit, cpeam KoTopbIx Npeo6nafaloT ansioBuanbHbIe 1 NOXKoBbIE. B Te-
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venne nocnepgHux 30—40 neT TexHoreHHble LEMMKOBO-0CTATO4HbIE
POCChHINK UrpatoT GoMbLLUYI0 Pofb B 06LEM GanaHce pa3BeaaHHbIX Npo-
MbILLNEHHbIX 3anacoB. Lienecoo6pasHocTb MEPeoLeHKI TEXHOTEHHbIX
pocchbinei onpeaenseTcs NepUoANYECKM CHIKEHNEM KOHANLIMOHHBIX
NVMNTOB, BHEJPEHNEM BbICOKONPOM3BOAMTENbHOA 3EMIIEPOVIHON
TEXHKY, COBEPLUEHCTBOBAHMEM TEXHOMOMAW N3BMEYEHIS METANMa.

Meton CI'[l, KaK Hi Kakow UHOW, NpUemnem Ans AaHHoro Gac-
CerHa.

MpakTika NOCNENHIX NET NOKa3biBAET CHUXKEHME 06bemMa 06bI-
Y4 W3 POCCHIMHbIX MECTOPOXOEHMA TPaAMUMOHHBIMY Crocobami.
PoccbinHas 30noTopo6bi4a BEAETCS B OTHANEHHbIX paioHax co cra-
60 MH(PACTPYKTYPO Ha 06BEKTAX C HEBOBLUMMI NMPOMBILLTIEHHbI-
MW 1 NPOTHO3HBIMK 3anacamMu 30710Ta U XapakTepu3yeTcst BbICOKON
3aBMCUMOCTbIO OT NOrOHbIX YCIIOBUI U CE30HHOCTBIO paboT. Mcnons-
3o0BaHue TexHonorn CIL nepcnekTvBHO 3[ech kak Ha HeGonbLumx
rny6uHax, Tak 1 npu 0CBOEHWUM NorpeGenHbIX pocchineid 3010Ta, 3a-
NEratLmx Ha 3HA4YNTEMbHbIX ry6uHax.

YHIKanbHOCTb POCChINHOM 30M10TOA06LIMM B AKyTIM COCTONT Tak-
XXE 11 B TOM, 4T0 noyTi nonosuHa (44 %) 3anacos pacnpeaeneHHo-
ro (hoHOa POCCHINHOrQ 30110Ta HAaXOAMTCS B OAHOM 06LEKTE PEBHEN
norpeGeHHoi pocchiny AonuHbl p. bonbluoi KypaHax, roe oHa cdop-
MIPOBANack Ha BbIXO[aX 30H OKUCIEHIS U3BECTHBIX 3[ECh MEX(Op-
MaLMNOHHbIX 30M0TOHOCHBIX 3aneXel C MPOXWIKOBO-BKPaNIEHHbIM
opyneHeHvem [7]. Ha aaHHOM MECTOpOXAEHAM BMECTO [EACTBYHO-
wwyx asyx 290-nutposblx, ogHon 400-nuTpoBoi mpark w Apyroi
CreunanbHoi TEXHIKI HE0BX0AUMO MPUMEHSITb CKBAXWHHYIO MAApO-
A06bI4y.

AHanua reonor4eck/x MaTepuanoB NoKasblBaeT, YTO MEeCTO-
POXAEHWIA 30/10Ta, NPUTOAHbIX AN1s pa3paboTku cnocoboM CKBaXH-
Hoin rnapono6blun, B HxHom AkyTin oveHb MHoro. OpHako GonbLuas
4aCTb VX HEJOCTATOYHO Pa3BefaHa, TaK Kak Takue 06bekTbl He npu-
rofHbl Ans 0TpaGoTKM TPAAULMOHHBIMK cnocoGami (0TKPLITBIMK 1
MOA3EMHbIM) B CBS3M C X HE3KOHOMUYHOCTbIO.

Cnoco6 CKBaXMHHOA rvopoacdbidy TPEBYeT elie CepbesHbX
Hay4HO-TEXHNYECKMX W OMbITHO-KOHCTPYKTOPCKIX MPopaboTok Ans no-
BbILLEHWS ero HafeXXHoCTI 11 pacLupenns 06iacTit NpUMEHEHUS.

B KpuonnTo3oHe LWMPOKO PAacmpoCTPaHeHbl MOLUHbIE TOSMLM
MEpP3/bIX TPYHTOB, AE MOXXHO NCMOMb30BaTb CKBAXWHHYIO rAOpoao-
6Gbidy. Takoi cnoco6 Ao6blby 30M0Ta MPUBEAET K HE3HAYUTEMbHBIM
HapyLLeHVsM NpUPOLHOIA Cpefbl, N03BOANT 06ecneynTb 6e30nacHbie
YCNOBYS TPyaa, 8BTOMATM3MPOBaTL NPOLECCH Pa3MbIBa W BbiAa4M 30-
IOTOHOCHOTO FPYHTa Ha MOBEPXHOCTb, @ TakKe AOCTUYb BbICOKWX
TEXHWKO-3KOHOMUYECKWIX NOKA3aTernei.

[ns nonHomacLTabHOro 0CBOEHMS 3aMEXEelt POCChINHOMO 30M10Ta
cnocoGom CI[] npepncTouT pewmTh MHOTO 3aAay: 3HAYUTENbHO
YMEHbLUNTL BEMUYMHY KaNnWUTanbHbIX 3aTpaT Npu OCBOEHUM 30710TO-
HOCHbIX 06bEeKTOB (N0 CpaBHEHMIO C TPaAWLMOHHBIMM Criocobami);
npuBnn3NTL CPOKM BBOLA MECTOPOXAEHWIA B 3KCMMyaTaumio, a BO
MHOMVX Cry4asix BECTW MOMYTHYIO [06bIYy, HA4MHAs C M0BoV cTaguni
pa3BeKu; NepecMoTPeTb AeNeHe 06bEKTOB N0 PeHTabenbHOCTU OT-
paboTku ¢ y4eTom nepexona Ha CI'[; u3y4nTb BO3MOXHOCTb UCNOMb-
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30BaHIg BbIpaboTaHHOTO NPOCTPAHCTBA A/ 3aKauki B HEr0 3KoMorn-
YecKU BpedHbIX 0TX0[0B 060rallieHns pyf; NoBbICUTL APEKTUBHOCTb
MAPABIINYECKOro paspyLLEHs NOPOf; CHU3WUTb 3HEProeMKOCTb NOfb-
ema ruapocMecn nmpu Bosiblumx rybuHax pas3paboTku; YBENUYUTb
06bem [06bl4N U3 EONHUYHBIX KAMEP; MOBbLICUTL CTEMEHb W3BIEYeE-

HWS NOSIE3HOTO KOMMOHEHTA 38 CYET CHUKEHS TEXHOMNOrNYECKMX Mo-
TEPb N YMEHbLUEHNS pasyboXuMBaHNA Nopoaamm, Nexalmm B Kpos-
ne nnacta. prMeHnTenNbHO K 06bekTam 301010066141 KxHoi Aky-
TV CREayeT nayunTb adithekTMBHOCTb cnocoBa CI' ] ans pasnuyHbIxX
TUNOB MECTOPOXAEHUI.
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Abstract

Placer mining of gold in Southern Yakutia uses mainly opencast method, the underground approach is
employed less often. However, the former method of mineral mining has high aggravating effect on
the environment, while the latter approach consumes much labor and money. It is suggested to use an
alternative method of surface borehole hydraulic mining. (SBHM). Gold placers have favorable ground
conditions for SBHM. The productive stratum is represented by readily breakable incoherent or weakly
coherent rocks, and thawed gold placer contain much water, which allows gold sand extraction with high-
duty air lift equipment, and the productive stratum in frozen placers has stable roof, and the overlying rocks
possess drillability category lll-IV, which offers comparatively low cost of drilling in such rocks.

Recently in the Republic of Sakha (Yakutia) new god placers buried at a depth from 40 to 250 m are being
increasingly discovered and explored. Metal content often reaches a few tens of grams per 1 m2 of stratum,
which makes the placers promising for mining with SBHM. Gold reserves in such placers reach tens of tones. In
view of depletion of mineral reserves suitable for open pit mining, as well as considering technical difficulties
and high cost of underground mining of buried placers, there are prospects for gold extraction with SBHM.
The estimate of the applicability of the discussed method under conditions of Southern Yakutia s critical task.
The geological analysis points at many gold placer suitable for surface borehole hydraulic mining in Southern
Yakutia. At the same time, the majority of the placers are insufficiently explored since they are uneconomical
for traditional open pit or underground mining.

Thick frozen rock strata in permafrost zone are also suitable for surface borehole hydraulic mining. This
method of gold extraction causes minor environmental damage, ensures safe operating conditions, allows
automation of washing and discharge of gold-bearing rocks to ground surface and enables high technical
and economic indexes.

Yet, SBHM method needs comprehensive scientific studies and testings to improve its reliability and expand
application range.
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