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BBepneHue

B ocHoBe 3agaHusa Ha BbINONHEHME npeacTtaBneHHoro ob3opa 3akas3ymMkom npeanonara-
N0oCb Nosly4YeHMe OTBETOB Ha ABa OCHOBHbLIX BOMpoca:

- 3aKoHoZaTenNbHbIe PUCKM MPU UCMONBb30BaHUN LMaHUO0B NS KYYHOro BblllesiaynBaHus
GeaHbIX 30n10TOCOAEPXKALLMX PYA HE BOMbLUNX MECTOPOXAEHUN PymbIHUK

- UCMONb30BaHME arnbTepPHATMBHbLIX LMaHUAY HATPUsl areHTOB Ky4YHOro BbilLenadnBaHuns
30M0Ta U3 pyd, B TOM 4ucre v ans oTAenbHbIX TUNOB 30/10TOPYAHbLIX MECTOPOXAEHWI NpUMe-
HUTENbHO K KOTOPbIM UCMNOMb30BaHME UnaHnga Hatpusi He 3 PEKTUBHO

B pamkn oTyeTta He BXOAWMNO NMpeaocTaBrieHne TEXHOMNOMMIM MofyyYeHns peareHToB anb-
TEPHATUBHbIX LMaHUAy HaATpUs, HO MO KaXgoMy M3 HUX Mbl pacnosiaraem naketom «McxogHbix

TEXHOJOIMNMYeCKMX AaHHbIX»

1. OCHOBHbI€ NPUYUHbI POCTa NOTPEONEHNA WEeNOYHbIX LMaHUAOB ANA A00bIYM 300Ta.

CoBpeMeHHOEe COCTOsIHME paHee OTKPbITbIX PYAHbIX MECTOPOXAEHUN XapaKTepusyeTtcs
CHMXXKEHMEM KadecTBa MOME3HbIX NCKONaeMblX U 30510To400bIBaOLWas NPOMbILLUNIEHHOCTb HE SAB-
naetca ucknoyeHnem. CHMKeHMe OONM POCChIMHbIX MECTOPOXAEHUN, @ TAKKE CHMXKEHUEe Co-
AepXaHne meTanna B pyae nNpuMBOAWT K TOMY, YTO B pa3paboTKy BKNOYaeTcsa He TpaanLnoHHoe
30M0TOCOAEpPKaLLME CbIpbe:

- HU3KOCOpPTHbIE (3abanaHcoBble pyabl),

- BCKPbILLHbIE NOPOabI,

- OTXOAbl FOPHO-060raTUTENbHBLIX MPOM3BOACTB,

- pyAbl ManOMOLLHbIX MECTOPOXAEHUIA OT HECKOSbKNX OECATKOB KMMorpaMm o 1-2 TOHH.

B pesynbTaTe 3TOro ponb Ky4HOro BblleNaymBaHus B NpoLecce nonyvYeHnsa 3onota Bo3-
pacTtaeT MHOIOKpaTHO U HE B AECATKN, a B COTHM pa3d. LinaHma HaTpus BbiNyckaeTca Ha OecAT-
Kax 3aBOOOB Mupa, YNCNO KOTOpbIX NpubnmxkaeTca kK nepBon cotHe, 80% OT Npon3BOANMOrO
KOnu4yecTtBa MCNonb3yeTca ANs LMaHMAHOro BblllenavmBaHua 3onota. CymMapHbIn BbiMyck
unaHngoB npubnmkaeTcs K 1 MAH. TOHH B rod, Kak Ha OCHOBE NPSAMOro CUHTE3a CUHWUIIBHOMW Kn-
CNnoTbl ANS BbiNycka COMen UnM B3auMOAEWCTBUS aMMMnaka M KapboHaToB, Tak M Ha OCHOBE
YyTUNN3auMn CUHUNBHOM KUCIOTbl 00pasytolenca B NpoM3BOACTBE HUTPUIIOB, KOKCOBAHUN Yr-
newn, Cyxon NeperoHkn 0TX040B CaxapHbIX U BUHHbLIX NPOM3BOACTB.

lMepBas npoMbilNIeHHaa YyCTaHOBKa LMaHUPOBaHUSA pyaHOro 30510Ta nosiBunach Ha pya-
Huke KpayH ManH nposuHuusa Okneng B Hoon 3enangun B 1870 r. Micnonb3oBaHne unaHunaa
B ButBaTepcpaHae Bnepsble Npon3oLsio Ha pygHuke PobuHcoH B 1890 r. [IBe nepsble habpu-
kn B CLUA 6binn nyweHbl B 1891 r. B Mepkype wrat KOT1a n Kanymete wrat KanugopHua. B
CCCP ky4HOe BbilWenaynBaHne gonro He 6bino BoctpeboBaHo No npuymHe foObIYM 30M10Ta U3

poccbinen. MNMepeas yctaHoBka Obina 3anyweHa B KazaxctaHe Ha BacunbkoBckom TOK B 1991
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r., Ha Ypane B otBanax 3® OAO "HOxypansonoTto" B 1993 roagy, B Xakacum Ha Manckom me-
ctopoxaeHun B 1994r. B 2000 r. B Poccumn gencteoBano 10 yCTaHOBOK Ky4HOrO BbllLefiaynBa-
HUA obLLen NPoON3BOANTENBHOCTLIO MO pyae 2 MAH.T/rog n o6bemom Aobbiun 3onota 4000 kr.

MpenmyulecTBa COBPEMEHHON TEXHOMOMMMN Ky4HOrO BbillenavmBaHumsa 3onota (1 cepeb-
pa) C UCNOSb30BaHMEM LMAHNO0B OTHOCUTENBHO APYrnx pactBoputenen 6naropogHblix metan-
NoOB, TaKMX Kak — TuocynbdaTbl, TMokapbamuabl, 6pomM-6poMuaHbIE N XNOP-XTOPUAHbIE pac-
TBOPbI, 3aKITOYAETCH B CrieayloLeM:

- CEenekTUBHOCTbIO AEWCTBUS MO OTHOLUEHUIO K 305M0Ty U cepebpy, 4To onpepensieT
OYeHb HU3KMIM pPacxOd PacTBOPUTENS Ha TOHHY pyAbl, KOTOpas NpurogHa Ans UMaHUMpPOBaHMUS
(OecaTku 1 nepBble COTHN rPaMMOB PaCcTBOPUTENS Ha TOHHY pyabl)

- BO3MOXHOCTbIO rmgpomeTannypriudeckon nepepabotkm pyabl Npu 0OblYHbIX (HO HE OT-
puuaTtenbHbIX) TEMNepaTypax okpyxatoLlen cpeabl

- HEe arpecCUBHOCTbLIO LMAHUCTLIX PacTBOPOB, YTO NO3BONSET UCMNOSb3oBaTb 0bopyaoBa-
HMe 13 06bIYHBIX KOHCTPYKUMOHHBLIX MaTepuarnos.

K HegocTaTkaM COBPEMEHHOW TEXHOMOMMIN Ky4HOrO BbllLlEeNayYnBaHuns 3onota (1 cepebpa)
C MCNOMb30BaHMEM LMaHMAOB crieayeT OTHECTU:

- Ype3Bbl4aNHO BbICOKYI TOKCUYHOCTb LiMaHNO0B

- NPUHUMNManbHY0 He BO3MOXHOCTb pereHepauvm umaHnaoB U Kak cneactBue He BO3-
MOXXHOCTb OpraHmM3auun nNpouM3BOACTBA KY4YHOro BbilwenavmBaHms 6e3 3HaunMTenbHOro Konude-
CTBa CTOYHbIX BOA

- pocT pacxofa umaHuaa, kotopbint ctan gocturate 300 — 600 r Ha TOHHY pyabl, Kak B
CBSI3N C yXyALWeHneM KayecTBa nepepabaTbiBaeMoro Cbipbsi, Tak U B CBSI3M C NPUMEHEHUEM
LUMaHMAOHOrO BbILLENayvmMBaHusa ans pyn ¢ BbICOKMMU OENPECCUBHBIMU N OKUCNIUTENBHLIMU CBOWN-

CTBaMM, 4YTO yBEITIN4YMBaAET KOJINHECTBO TOKCUYHbLIX CTOKOB.

2. 3akoHopaTenbHble aKTbl Ha 3anpeT LMaHUAOB U CTaTUCTUKA aBapu.

B EBponerickom Coto3e B OTBET Ha KatacTpodumyeckyto yteuky umaHmgos B 2000 r. Ha
PyMblHCKOM 30510TOPYAHOM MecTopoxaeHun B bana Mape. EBponenckun NapnameHT n Coset
Esponbl npunsanu Oupektusy 2006/21/EC (Directive 2006/21/EC) no ynpaBneHutio oTxogammu
AobbiBaloWmnx oTpacnen npombiwneHHocTn. Ctatba 13 06sa3bIBaeT “noHMXKaTb KOHLEHTpauuto
CnaboKMCNOTHOIO AUCCOLMMPYIOLWErO LMaHnaa B XBOCTOXpPaHUMMLWAX A0 MUHUMarbHO BO3-
MOXHOIO YPOBHS Ucnonb3yst Hanbonee adpdekTuBHble TexHonornn”. B nepuog 2000-2006 ro-
AOB psaf CTpaH Havan npuHMMaTtb 3akoHOAATelbHble aKTbl, KOTOPblE MOMHOCTBLIO 3anpeLuanu
Mcnonb30BaTh UMaHuasl 4ns BbiwenaynsaHus 3onota, Tabnuua 1.

Ha Bcex pygHukax, BBedeHHbIX akcnnyaTaumto nocne 1 maa 2008 r., 3anpewaetca

cbpacbiBaTb OTXOAbl B XBOCTOXpaHunuwa cogepxawme csbiwe 10 r/T umanmaa. [na pygHukos
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NMOCTPOEHHbBIX UM MOMNYYMBLUMX paspeLLleHMe Ha CTPOMTENbCTBO A0 3TOM AaTbl paspelueHbl
cbpocbl B XBOCTOXpaHUnvLa ¢ cogepxaHnem He 6onee 50 r/T umaHmga BHavane n ganee c
NoHWxeHnem atoro npegena oo 25 r/ts 2013 r. n go 10 r/t k 2018 roay.

B oTHOweHnn cOpoCoB M3 XBOCTOXPaHUINLL, B MOBEPXHOCTHbIE BOAOTOKN «PykoBoacTBa
Mo OXpaHe OKpyXalLen cpenbl, 340pOBbA U Tpyada ANS ropHoaoO6bIBaoLWen NPOMbILLIEHHO-
ctn. MexagyHapogHon ®uHaHcoBon Kopnopauummy» npeanucebiBaeT, 4To obliee copepxaHue
LUMaHMO0B He OOMKHO npesbiwaTtb 1 mr/n.

YKkasaHHble TpeboBaHNA He ABMSAKTCA 3anpeToM Ha MCMNOoNb30BaHWE LMaHWOOoB, HO Bbl-
NofIHEHNE HOPM B Npefenax ykasaHHbIX KOHUEHTpaums, Ype3Bbl4aHO CrioXHas 3agada angd
KOMMaHWK, 3aHUMaloLWmMXca Aoobliyen n oboralleHmem 3omnoTa.

CtaTuctka aBapui CBSA3aHHbIX C YTEYKOW LMaHCoAepalux pacTBOpOB npu oboralye-

HWM 3oroTa NpuBeaeHa B MpunoxeHun 1.

Tabnuua 1.
Country Year Legislation
United States, 2001 | Approved through a referendum on November 6, 1998.The law was co-
Montana and dified in MCA 82-4-390. In the Seven Up Pete Venture v. State case, the
Wisconsin Supreme Court of Montana found that the ban does not constitute a vi-
olation of the Contract Clause of the US Constitution
Turkey 2007 In 2007, the Turkish Council of State decided not to allow cyanide min-

ing due to the article 56 of the Turkish Constitutionthat guarantees the
right of people to live in a healthy environment.

Hungary 2009 On 7 December 2009, the overwhelming majority of the Hungarian Parlia-
ment voted to oppose the use of cyanide in gold mining.
Germany 2002 A decree was passed prohibiting cyanide-leach mining.

Czech Republic | 2002/ | The Czech Senate of August 2002 and the Czech Parliament, of Septem-
2000 | ber 2000 made decisions to forbid gold production through cyanide leaching
in the Czech Republic domain (Mining Law of 1991, article 30, paragraph

Bo3moOXHO, 4TO 3akoHoAaTenbHas MHUUMaTMBa Mo 3arpetam umaHmMgoB He OorpaHn4u-
1aCb yKa3aHHbIM CMUCKOM, Mbl HE nNpoBOAUIIA TLLATEJNIbHOINoO NMOUCKa aTon I/IH(bOpMaU,I/II/I, Tak,
Hanpuwvep, PyMbIHl/IFI NOJIHOCTbIO 3anpeTuiia Ncnosfib3oBaHne UumnaHngoB And Ky4HOro Bbillerna-

ymBaHua 3onoTta B 2014 roay.

3. 9cpheKTMBHOCTb UCNOMb30BaHUA LWENOYHbIX LMaHUAOB U APYrnX KOMMNieKkcoobpasoBaTe-
neun ansa sonortocoaepXxawmx pya pasfiMyHoro reHesmca.
B Tabnuue 2 npuBeaeHbl dopMaumm 3010TOPYOHbIX MECTOPOXAEHUN U yKasaHa ad-
PEKTUBHOCTb UM HEA(EEKTUBHOCTD UCMNOSb30BaHUSA LMaHUO0B OS5 U3BMeYeHus 3050Ta.
B Tabnuue 3 ona noHMmMaHus MOHATUN «3PEEKTUBHOY», «HEIPPEKTUBHO» NpUBEOEH
NPOLIEHT N3BNEYEHNS 30/10Ta N3 pasnnyHbIX TUNOB pyA. B cTpokax BblgeneHbiX XenTbiM hOHOM
nokasaHbl TUMNbI Py U3BnNeYeHne 30noTa N3 KOTopbIX C UCMOMN30BaHNEM UuaHuaa HaTpus npak-

TNYECKN HE BO3MOXHO.
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Tab6nuua 2.

dopmauusi IHAOreH-
HbIX 3010TOPYAHbIX
MEeCTOPOXAEeHUN

XapakTepuctuka cpopmauum

A PheKTUBHOCTL Bbl-
LenaymBaHUA LUaHU-
OOM HaTpuA

3onoTo-kBapuesast; 3oro-
TO-CynbmaHO-KBapLEeBas

30M10TO0O B OCHOBHOM cBO6OOHOE B
KBapLe, YacTn4HO B cynbdunaax. Mecrtopo-
XOEHWSA NPeACTaBneHb! XXUnamu, XUnbHbIM1
30HaMM 1 LUTOKBEPKaMM B OCAA04HbIX, BYIl-
KaHWYECKNX, WHTPY3UBHbIX, PEXE METaMOop-

domyeckmx nopogax

OhdeKkTMBHO, HO ecnu 30-
1OTO B KBapLe TOHKOOUCTIEPC-

Hoe MeToz HeadhdbeKTVBEH
i Marno adpdpeKTMBEH

3onoTo-cynbhunaHas

B cocTaBe pya rnasHyto porb urpatoT nu-
PUT, XarbKOMUpUT, apCEHONMMUPUT, MUPPOTUH,
chanepuT, raneHuT. 30r10TO TECHO CBA3aHO
¢ cynbmaamn. MectopoxaeHus npeacras-

NeHbl 30HaMK1 BKPansIeHHOCTU 301T0TOHOC-

HbIX Cynb(MaOOB B 0CaA04HbIX N 3ddy3mnB-

HbIX TOrnLax. Hepeako TAroTeroT K cyLue-
CTBEHHO YITUCTbIM UK rPadoUTUCTBLIM CaH-

Lam

HeadbdpekTBHO 1nn maso
3dppeKTMBHO

3onoTto-kapboHaT-
cynbngHas

MecTopoXXaeHust TUna 3anexen, Xus, rHes-

AOBOrO UMM BKPanieHHOro opyaeHeHns B

KapboHaTHbIX Toswax 1 obpasyoLmxca no
HUM MeTacomMaTuTax

AP PeKTUBHO

3onoTo-cunukaTHas
(ckapHoBas)

MecTtopoxaeHus npeacraBneHbl CKapHO-
BbIMW 3a5iexxaMn C HaroXXeHHOW cynbgua-
HOW 1 30M10TOM MUHEpa-Nn3aLmnen n ces3a-
Hbl C KOHTaKTOBbIMM OpEOraMm MPaHNTONA-

HbIX MaCC/BOB

HeadbdpekTriBHO 1nn masno
abekTUBHO

30n0T0-XanueaoHoBo-
KBapueBasi (30510To-

XapaKTepusyeTcs BbICOKON cepebpucTo-
CTbt0 30Mn0Ta 1 0bunmem cobCTBEHHO ce-

O dheKTNBHO, HO NpU Ha-
nn4nn TeNNYpPUAOB, He-

cepebpsiHas) pebpsiHbIX MMHEPArOB, ANsl HEKOTOPbIX Xa- | 3ddEKTUBHO Unin Maro ad-
pakTepHbl Tennypuabl. MectopoxaeHus - deKTUBHO
XWInbl, MMHEPANU30BaHHbIE N XXWUIbHbIE 30-
Hbl, LUTOKBEPKMU
Tab6nuua 3.
UcxogHbin maTepman AonAa BblwenavyMBaHuUA U3BneyeHune 3onota, %
LnaHupoBaHue| «Tuo» Bbilwenaymea-
Hue*
3onotocogepxatme (12,9 r/t) kBapuesble pyabl 93-97 87-96
3onotocogepxawume (2,3 r/T) kBapuesble pyabl 80-85 75-78
3onoTtocogepxatwme (12,9 r/T) GoOpHUT-XanbKoO3NH- 50-60 87-91
KBapLeBble pyabl
3onoTtocogepxawyme (2,3 r/T) 6OpHUT-XaNbKO3NH- 17-22 65-74
KBapLeBble pyAabl
3onoTtocogepxawume (12,9 r/T) aHTUMOHUT-KBapLEBbIe 0 75-79
3onoTocogepxawue (12,9 r/T) peansrap-aypuHrMeHT- 22-43 65-70
KBapLeBble pyabl

* - TMocynbdatbl (HATPUS, aMMOHMUS), TMoKapBamug (TMOMOYEBMHA)
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- MUHepanbl Meaun SBAATCA aKTUBHbIMU XMMUYECKMMW ernpeccopamMu ans umaHnpoBa-
HUSA, TakK XXe aKTUBHbIMU OKUCIUTeNnsamu. Pacxon unaHuga Hatpust coctaBnseTt oT 2,3 Ao 3,4 Kr
Ha 1 Kr Mmean B MuHepane

- MMHepanbl PTYTU aHanorn4yHbl N0 CBOEN AENPECCMBHOCTU MUHEpanam Meau, Ho He 06-
nagaroT OKUCIIUTENBbHOM CNOCOBHOCTLIO

- MUHepansbl Xenesa, a UMEHHO NMUPPOTUHOBBIE Pyabl, aKTUBHbIE Aenpeccopbl Ans una-
HWOOB Mo nNpuynHe obpasoBaHnsa pogaHMaoB 1 eppoLmaHngoB

- MuHepanbl cypbMbl 100% genpeccopsbl Ans uMaHMaoB, U3BrevYeHne 3050Ta B pacTBop
B UX NPUCYTCTBMU HE BO3MOXHO

- 30/10TO B YrAUCTO-TpadUTOBbLIX CMaHUax Tak e OTHOCUTCHA K TPYyOHO M3BIIEKAEMOMY
UM «ynopHOMY» TUMYy, YTO CBS3aHO C agcopbumen umaHugoB YIMUCTbIM MaTepuanomMm U Kak
cnencTBME OYEHb BbICOKMM PacxodoM.

[MOoBbILWEHHbIN pacxod LMaHWOOB yBeNnuyYMBaeT pacxod CTOKOB, @ COOTBETCTBEHHO MNo-

TeHUMalribHyO onacHoOCTb obbekTa.

4. AnbTepHaTUBHbIE 3aMEeHUTENU LWENOYHbIX LUAaHUOOB.

B Tabnuue 4 npueeneHbl peareHTbl NpuMeHAaAeMble O5A U3Brie4eHna 30510Ta U3 pya.

Ta6bnuua 4.
OKOHOMMUKa TexHonorusa Akonorus
AdpekTus- Besonac-
o 3arpatbl
PeareHTbl e Py- Ha o6pa- HOCTb U3- OdpekTnB- | Ctabunb- SMUC- HOCTb Tokeny-
I_'llgl I'-IC"I HOK otk BneveHus HOCTb 04un- HOCTb o TpaHc- HOCTb
x| > CTOK(}; 30M0Ta, CM. | CTKM CTOKOB | peareHTa nop- peareHTa
Tabn.3 TUPOBKYU
TuomoueBmHa * *
TwocynbdaTsl * *
TwounaHaTsl * *
Unanng HaTpus * *
Bucynbdunabl b e i
[fanorenuapl b *k i
ManoHoHuT- . *
punbl
OKCUHUTPUIBI * *
XopoLuo YO0BNeTBOPUTESIBHO Mnoxo

* - No HopMam npumMeHsieMbiM Tabnuua 1

**-ONA OYeHb OrpaHNYEeHHOro cocTtaBa pya

TuomoueBmHa (Tnokapbamua), Tuocynbdathel (HaTpus unu ammoHust). PaspaboTtka npo-
MbILLSIEHHbIX TEXHOSTIOMMIN Ha OCHOBE 3TUX peareHToB akTuBHO nposoaunacek B CCCP, Asctpa-
nvn, CLUA, Kutae n ®paHumm npudem TMOMOYEBUHA cuMTanacb 6onee nepcneKkTMBHbIM areH-
TOM, 4YeM TUOoCynb(aTbl 3TO 0OBLACHANOCHL BOMbLIEN CTOMKOCTBIO K PasfoXeHUo B npouecce

BbllLleNavynBaHuaA, Tak Kak no G(b(beKTI/IBHOCTVI N XMMM3mMy npouecca 3T peareHtbl O4eHb 6nns-
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Kn mexay cobon. OrpaHMyeHnsa Nno TPaHCNOPTUPOBKE, KaHLLEPOreHHOCTb U Bonee Bbicokas TOK-
CUYHOCTb TMOKapbamuaa, Yem TMOCynbdaToOB OTOABUHYMA €ro Ha BTOPOW NfiaH, Kak peareHT
AJ151 NPOMBILLSIEHHOCTM.

TuouunaHaTtbl (poaaHunabl) 1 Gucynbguabl HaTPUA UM ammoHus 6onee 3PEKTUBHBDI
4yeM TUOCYyInbdaTbl, a MO HEKOTOPbLIM TUNamMm pya addeKTUBHEE LUMaHUOO0B, HO Marible Npous-
BOACTBEHHbIE MOLLHOCTM TUOLMAHATOB HE OCTaBNSAT PECCYPCOB AN BbillernavymMBaHus 3050Ta.
Bucynbunabl Tak e xapaktepuayoTca ManbiMM o6bemamMn Bbifycka, HO B nocrnegHee Bpems
o6beMbl CTanu pacTn 1 B NepByO 04Yepedb Ha OCHOBE yTunu3auun cepoBogopoda oT npouec-
coB HedTenepepaboTkM, Kak anbTepHaTMBbI NO MCMONb30BaHWUIO npoLlecca Knayca, 4To no3so-
NSAEeT 3HAYNTENBbHO CHWXATb 3aTpaThl HA CEPOOYUCTKY ra3oB U NonyyaTb BOCTpeboBaHHbIN Npo-
AYKT.

ManoreHuabl (xnopuabl, 6pomuapl, nogmabl). TOKCMYHOCTL BPOMMAOB M NOOVMAOB OYEHDb
BbICOKa, @ NPUMEHNMOCTb BO3MOXHA K O4YeHb Y3KOMY COCTaBy pyd 3TOT pakTtop Bpsg Nu no-
3BOMNT OCYLLECTBUTb BbIXO[ Ha MPOMbILSIEHHbLIN YPOBEHb. Mcnonb3oBaHue xropa U COnsiHOM
KMCNOTbl MMEET NPOMbILLNIEHHOE BHEAPEHME M MUCMNONb3yeTCA ANst Y3KOro CrnekTpa 30510TOCOo-
AepXxaLmx pya, HO C O4EHb BbICOKOW PEHTAbeNbHOCTLIO.

ManoHoHUTPUNLI (OMUMaHMeTaH) U OKCUHUTPUNbI (aueToHumaHrngpuH). PeareHTbl no
MeXaHU3My BblILLiENTaYNBaAHNA Mano OTAMYaKTCA OT LMaHWOO0B, 3TO e OTHOCUTCS U TOKCUYHO-
CTW, YTO CBAA3AHO C BO3MOXHbIM BblAeneHneMm anumaHa npu obpabotke pyn. EOMHCTBEHHbIV
NOC B UCMNOMb30BAHUN 3TUX peareHToB MO CPABHEHUIO C LMaHMaaMmn, 3TO OTCYTCTBUE XKECTKUX
orpaHuyeHnn no TpaHcnoptmpoBke B EC, HO 3TOro He ObINO AOCTATOYHLIM, YTO Bbl peareHThl

cos3ganu anbTepHaTuBy UMaHngam.

5. MNpomMmbileHHble TEXHONOMrMM BhilenadyMBaHUsa 30510Ta TUOCYNb(aTOM aMMOHMUS.

B ka4ecTBe npumepa no MCNosib30BaHUKD TUOCYNbdaTta HaTpua npuBeneHbl ABE CXEMbI
npoueca, KOTopble MOryT OblTb MCMNOSIb30BaHbI, KaK B 3aKpbITbIX CUCTEMAaXxX C Mellankamu, Tak u
Npu KY4HOM BblLLENaYnBaHNUN B 3010TO40ObIBAOLWNX CTpaHax, rae MCNosib30BaHME LMaHNOOB
HaxoAUTCsl NOA4 WHTEHCUBHOW HEraTMBHOW PEKNaMOWM MO 3KOMOMMYECKUM MPUYMHaAM UMn Cylle-
CTBYIOLLME HOPMbI UCMONb30BaHNA AeNalOT NpUBMeYeHne UMaHuaoB SKOHOMUYECKU He adhdoek-
TMBHbIM, MO0 NCNOMb30BaHNE LUMAHNO0B 3anpeLleHo.

TuocynbgaTHOE BbllenayYnBaHne pabortaet B AgnanasoHe pH 8 — 10, uto He TpebyeTt
NCNOoNb30BaHMA crneumanbHbIX KOHCTPYKLUMOHHBIX MaTepuanos. [peactaesneHHas Ha Cxemax 1
N 2 opraHmsauus npouecca ucnonb3oBaHa Afs BblAeNeHns 3o50Ta U3 aHTUMOHUT — KBapLue-
BbIX pyd, HO COOTBETCTBEHHO MOXET OblTb MPUMEHEHA U K APYrUM TUNam pPya BblAENEHHbIM
XentbiMm poHom B Tabnuue 3.

Cxema 1.

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.lv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014



http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv
http://mail.inbox.lv/horde/imp/compose.php?to=mailto%3a%2b40748148257alexander.gadetskiy%40inbox.lv

Page 9 from 16

Reagents, Oxygen, Heat

Thiosulfate
Manufacture

Elution
Reagents

[osget Recycle |

A
l Joaded l y

Resin Regen

RIL

"| (Resin in Leach)

ORE & WATER Grit Return
Milling
Feed Thick
Autoclave —> Neutralization
Lix Kill
Solution
Recycle
Water b
Treatment
Reclaim H20 New TSF
FEED SLURRY
SCREEN
FEED SLURRY
TANK®?
DILUTION
TANK #1
DILUTION

TANK &2

RESIN P
SAFETY SCREEN ./

RIL TANK =8 /

RIL TANK &7 /

BARREN SLURRY |
TRANSFER TANK |

Tails Thick

FEED SLURRY
TANK #1

\ Rl TANK 85

Gold Elution

L

System

GRIT SCREEN

_RIL TANK 25

EW » EW Barren
A4
Dore
Cxema 2.
RIL TANK #1 LIME
= _MAKE-UP TANK
RIL TANK 2 LOADED
‘ _RESIN SCREEN

ELUTION SKID

RIL TANK £3

HOT WATER TANK

s RIL TANK #4

lMocne aTana NnoaroToBKw, pyoa B Buae CycrneH3nm cC cogepXxaHunem TeepabixX 4actul, 30-

40% npu Temnepatype 25-35°C nogaetca B BepTUKarbHble pe3epByapbl 060pygOBaHHbIE Me-

wankamu. BelwenaymsaHue OCyLUeCTBINAETCA HENPEPbIBHO B HECKOJIbKMX pe3epByapax Cxema
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2, B KOTOpPbl€ NOCTOAHHO J03MpPYyeTCs pacTBOpP TMOCyNbdaTa (aMMOHUS, KanbLUNa UNW HAaTPUS) C
KOHUeHTpauwmen okono 0,02 monb/nNnTp.

[pu BbilllenaynBaHUM HEKOTOPbIX TUMOB PyA, B pacTBOp AO3MPYLOTCH: cynbdat meau,
aMMOHUS, pexe cynbduTbl. KonnyectBo 3TUX areHToB CNocoBCTBYOLWMX 0bpa3oBaHuO pac-
TBOPUMbIX KOMMIIEKCOB 30510Ta C TMOCYNbdaTaMn OYEeHb HE3HAYUTENBHO.

[ns o6pa3oBaHus komnnekca Au(S;0s),> onTUManbHbIN TeMnepaTypHbI HTepBan 25-
60°C, HWXHWUA Npefen pernameHTUpPyeTCsi CKOPOCTbI0 peakuun, a BEPXHUM CTabuIibHOCTbHO
TnocynbgatoB. [NoBbiweHne TemnepaTtypbl Bbilwe 60°C nNpuBOAMT K NOBbLILWEHHOMY pacxony
TMocynbdaTta B BUAY €ro pasnoXeHus ¢ BbiNageHMeM B 0Ca[OK dfieMeHTapHON cepbl, KoTopas
3HAYNTENBHO CHWXAaeT aKTUBHOCTb MOHOOOMEHHbIX CMOJT SBMSKOLUXCA HEOTbEMSIEMOW CO-
CTaBHOW YacTbto npouecca. NoHoobMeHHble cmorbl 3anonHsaT oT 1 ao 10% obvema pesep-
Byapa u Takum obpasom, npouecc BbilwlenaynBaHus U agcopbumm MOHOB 30/10Ta Ha cCMone
Npon3BOAATCS OAHOBPEMEHHO. MOHOOOMEHHbIE CMOMbI (CUIIbHOOCHOBHbIE AHWOHUTLI, HaMnpwu-
Mep, Ha OCHOBE MOMMUCTUPOSIOB N YETBEPTUYHBLIX aMUHOB) MCMNOSb3yEMble NPY BbilLENadvnMBaHmm
30M0Ta Tnocynbgaramu:

- Dowex M-41 n Dowex MSA-1 (tun |), Jayakc M-42 n Dowex MSA-2 (tun Il), cmonebl re-
nesoro Tuna 21K. MNpounssogcteo Dow Chemical.

- Arnberlite IRA-900C, Amberlite IRA-904 (Tun I) n Amberlite IRA-910 (Tun 11). MNpowns-
BoacTtBo Rohm & Haas.

- Levatit M-600 n MP 500. NMpounssoacteo Bayer.

Mocne 3aBepLueHna npouecca agcopbLumm MOHOB 30510Ta Ha CMofax, YTo onpeaenseTcs
ANSA KaXgoro Tvna pya MHAMBMAyanbHbIMW NapamMeTpamMu pexunma oboraiwieHms cmonbl onoTtu-
pytoTcsa npy 6apboTaxe nynbnbl BO3OYXOM U cOBMpatoTcs ¢ NOBEPXHOCTU pe3epByapa Ha BUG-
paunoHHbIE CUTa.

CobpaHHasi cMona HanpasnsieTcs Ha anupoBaHue 3050Ta, a MHorga U Meam pacTBo-
paMmn TeTpaTuoHaTa HaTpus unu cynbduTta HaTpus ¢ gobaBkon TMocynbgaTta aMMOHUS, Ha-
TPUSA UK KanbLmS.

OPPEKTUBHOCTb M3BeYEHMs 30/10TO U Mean Ha aTane anouposaHua gocturaet 99%.
Cmona nocrne aniupoBaHus 30510Ta A0SDKHA NPOUTM CTaguK OYUCTKU OT NOSIMTUOHATOB, KOTO-
pble BbILLENAYMBAOTCSA C UCMONb30BaHNEM MMAPOKCUAOB HATPUSA NN KanbLms.

Mocnepyowee BblaeneHne 30f0Ta B BMAE MeTansa C UCMOMb30BaHWEM, Harnpumep,
3NEeKTponun3a He OTNiM4yaeTcs OT TakOBOro Npu MCNOMb30BaHMM Ky4HOrO BbilenayvnBaHus ¢ uUc-
Nonb30BaHNEM LLESTOYHbIX LiMaHUOO0B.

Mynbna n 6egHbIN pacTBOp TUOCyNbdaTta, KOTOPbIA OCTaeTCs B pe3epByapax ¢ MeLuarn-
Kamu nocne yganeHust CMOJ, OTNpaBnsieTCs Ha BblaeneHne TBepAblX YacTul, Nocne 4Yero ¢ no-

MOLLLbIO MU3BECTM UNKN rnapokcnaa Hatpus pH pacteopa yBenuumsatoT Ao 11 B LensiX CHUXeHUs
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K MUHUMYMY KOHLIEHTpaLMM NOMTUOHATOB M Npeobpas3oBaHus nx (okono 75% Bec) B TMOCYIb-

daT. B BOCCTaHOBMNEHHbIN pacTBop AobaBnseTca ceBexun Tnocynbdar, no 6anaHcy, n oH BO3-

BpallaeTcs B MpOLECC BbilenavmBaHus. Teepable oTxoAbl, KOTOpble 00pa3ylTcs nocne cry-

LEeHNA n (*)I/IJ'IpraLI,I/II/I nynbMbl, HANPaBJIAKTCA B XBOCTOXPaHUIULLE. BaxHo, 4yTto B cny4yae pa-

60TbI C 3onoTtocogepxKawmmMmn MblllbAKOBUCTbIMU pyadaMin, BECb MbIlLUbAK COOAEPXKNTCA B OCalKe

B Bunae HepacTtBOpPMMOIro apceHata XeJnesa, YTO MaKCumMalibHO npuemsiieMo C TOYKU 3pEeHUA

QKOJ10TUN.

MpunoxeHue 1. CTaTUCTMKa aBapuii CBA3aHHbIX C YTEYKOW LiMaHCcoaepKaLlumx pacTtBOpPOB npu

oboraLleHumn 3ornoTa

Mine/Country

Year of
occurrence

Impact

Japan

February, 2013

At least five tonnes of liquid waste containing so-
dium cyanide spewed out of a tank after it was hit by a
snowplough at a plating factory run by Kurosaka Plating
Co. in Hanamaki, northern Japan.

The leak occurred when workers were trying to re-
move piles of snow from the site damaged a valve on the
tank in which the chemical was stored.

The snow absorbed most of the liquid and the com-
pany was able to collect the contaminated snow. The leak
has not reached a nearby river and the company has not
received any reports of impact on people.

AKRON, Ohio

2012

A precious metals company was the source of a
cyanide spill that killed more than 30,000 fish in the Rocky
River.

Djibo, Northern
Burkina Faso.

July 29", 2011

A truck carrying 40 tonnes of the toxic chemical was
headed when it overturned beside a reservoir. The two 20
tonne cyanide filled containers were being transported to
Inata Gold Mine (around 40 km from Djibo in Northern
Burkina Faso) by a subcontractor, when the truck carrying
them swerved off a dam wall at the side of a reservior, and
overturned. Following a clean-up operation overseen by
worried mining company bosses, the lethal chemicals
were transferred to the Inata Gold Mine, where it was dis-
covered that the containers had indeed been damaged,
and that relatively small but extremely deadly amounts of
cyanide had leached out into the watercourse.

HONIARA, Solomon Islands| May 27th, A broken pipe at the Gold Ridge mine caused a
2011 cyanide spill
Turkey 2011 A tailings dam embankemnt at the Eti Silver Co.

Mine collapsed between the second and third stage of the
three stage impoundment system.

The mining company took quik action and repaired
the embankments on the impoundment systems thus pre-
venting what could been a catastrophic spill of mine waste
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including an estimated 15 million cubic meters of cyanide.

Tanzania

May, 2009

The toxic material led to deaths of about 20 people
and to fish, crops and animals dying from the contami-
nated water.

San Andrés Minas, Hondu-
ras

March 19, 2009

A tractor suddenly dropped a large rock that hit a
50-60 centimeters thick tube transporting cyanide to clean
the extracted metals. The puncture caused a stream of
cyanide to spill out into the Lara River, resulting in the
deaths of thousands of fish.

Ghana

Junel8, 2006

A cyanide spillage at Bogoso Gold Limited (BGL)
tailings dam polluted Ajoo stream, killing fish and lobsters
A joint on the main tailings returning pipe was disengaged
and cyanide-laden tailings poured into the external envi-
ronment. It has been reported that 30 community mem-
bers who drank the water or ate the fish and lobsters suf-
fered dizziness, headaches. stomach aches, loss of appe-
tite, itching tongue and skin itches.

Czech

January, 2006

Czech cyanide leak kills thousands of fish in Elbe

Kyrgyzstan

August 7, 2005

The protests began on July 18 with a demonstration
near a loading facility belonging to the Kumtor gold mine,
which was attended by hundreds of people from five vil-
lages in the Jetyoguz area on the southern shores of Lake
Issykkul. They say they have never received compensa-
tion for health and ecological damaged caused when a
truck carrying sodium cyanide - used in the gold extraction
process - crashed into the river Barskoon, which flows into
the lake.

Filipine

Nov 07, 2005

LEGAZPI CITY -- Villagers living near the premises
of Lafayette Mining Corp. in the Rapu-Rapu town of Albay
province have claimed that cyanide found in mine tailings
that spilled when the company's pump malfunctioned on
Oct. 11 caused fish kills in their area since last week.

ROMANIA

November 28,
2005

Cyanide Pollution from local mine risks reaching
Hungary A cyanide spill from the Bursa mining exploitation
was expected to contaminate the Hungarian section of
Tisza River...

PHILIPPINES

October 11
and 31, 2005,

Lafayette Mining's Rapu Rapu polymetallic project
in the Philippines had two spills of process treatment water
allegedly causing cyanide contamination of nearby waters
with the first causing a small fish kill.

LAOS

June 20, 2005

A cyanide spill occurred at the Phu Bia gold mine in
Laos, operated by Australian company Pan Australian Re-
sources. The cyanide killed fish in the nearby rivers and
poisoned villagers within at least 3km of the mine site.
Numerous sources in Laos, including government officials
have reported that at least 60-100s of villagers fell ill as a
result of poisoning after eating contaminated fish and
drinking contaminated water. Despite confirmation by the
government owned media that hundreds of villagers were
poisoned from the cyanide spill, the company has claimed
that no one suffered illness as a result of the incident.

GHANA

January 11,
2005

Wexford Ghana Limited at Akyempim in the West-
ern Region, a subsidiary of Bogoso Gold Limited and
owned by Golden Star Resources spilled cyanide into Riv-
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er Kubekro

GHANA

October 23,
2004

A cyanide spill occurred from a new tailings dam of
Canadian company Bogoso Gold Limited into the river
Aprepre, which serves as drinking water for surrounding
communities, as well as other rivers including Egya Nsiah,
Benya and Manse. Villagers downstream found hundreds
of dead fish, crabs, shrimps and other life forms floating on
the river. Some members of the community harvested and
ate the fish before they received information about the spil-
lage. (Source: www.ghanaweb.com)

WESTERN AUSTRALIA

October, 2004

A report commissioned by the WA Government into
the tailings dams at the Kalgoorlie Gold mine confirmed
that the mine has been leaking cyanide into the surround-
ing groundwater which was contaminated by cyanide and
heavy metals. Surrounding community members have
been complaining of impacts for over a decade but the
company had previously denied the allegations.

AUSTRALIA

January 30,
2004

A report commissioned by the Western Australia
Government into the tailings dams at the Kalgoorlie Gold
mine confirmed that the mine had been leaking cyanide
into the surrounding groundwater. Surrounding community
members had been complaining of impacts for over a dec-
ade but the company had previously denied the allega-
tions. (Media Release by Robin Chapple, MLC, WA
Legislative Council)

PAPUA NEW GUINEA

August 7, 2004

Cyanide was discharged from the Misima mine, a
subsidiary of Placer Dome, during decommissioning of the
minesite, polluting oceans around the small island. The
discharge resulted in poisoning of marine life, with reports
of dead fish found floating in the oceans confirmed by the
company as linked to the discharge. (The National, PNG,
11 of August)

CHINA

June25, 2004

The State Council of China reported seven cases of
leaks of lethal chemical products in the past week, which
claimed a total of 21 lives across the country. The latest
was a hydrogen cyanide gas leak from a gold mining plant
in Beijing's suburban district of Huairou that killed three
people and left another 15 hospitalized. (Source: People's
Daily Online, 25th June 2004)

GHANA

March 21, 2004

Villagers near Prestea Sankofa Goldmine, a con-
cession own by the Ghana National Petroleum Corpora-
tion (GNPC) in the Western Region spotted a cyanide spil-
lage in their river and reported the matter to the mine.

NEW ZEALAND

March 24, 2004

About thirty-five people were evacuated from a
Lower Hutt transit depot as emergency services mopped
up a toxic chemical spill. Two 180-litre drums of cyanide
solution were damaged inside the Mainfreight depot, pos-
sibly by a forklift.

ROMANIA

March 18, 2004

Romania's Siret River, a tributary of the Danube,
was reported to be contaminated by cyanide. The chemi-
cals involved in the spill leaked from a deactivated chemi-
cal processing plant, where storage conditions may not
have been up to international standards. Estimates are
that "10 tons of toxic substances leaked into the river”, ac-
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cording to loan Jelev, of Romania's Environment Ministry.
A similar incident occured in 2001 in the same place, poi-
soning fish. (Source: Reuters).

GHANA May 29, 2003 A cyanide spillage occurred at Tarkwa gold mine in
the Wassa West District, when the dangerous chemical
spilled from one of three newly constructed pipelines.

NICARAGUA January 14, A cyanide solution spill took place at the Canadian
2003 gold-mining company HEMCONIC and/or Greenstone in

Bonanza, in the North Atlantic Autonomous Region, dump-
ing cyanide into the Bambana river. Health workers from
local Indigenous communities reported the deaths of
twelve children who are suspected of having been poi-
soned by drinking water from the Bambana River.
(Source: WRM's bulletin N° 74, September 2003).

WESTERN HONDURAS

January, 2003

A massive cyanide spill at the San Andrés mine,
department of Copan, Western Honduras, contaminated
the Lara River, which feeds into the river providing drinking
water for the town of Santa Rosa de Copan. Even though
local inhabitants reported witnessing company employees
hauling away evidence, they managed to amass some
18,000 dead fish, a testament to the environmental de-
struction caused to the now lifeless river and to the eco-
systems it nourishes. The chemicals killed off fish in the
Lara River, which flows into the Higuito, the main supply of
potable water for the Santa Rosa de Copan region, one of
the cradles of the ancient Maya civilisation. Minosa was
slapped with a 54,000-dollar fine for contaminating the en-
vironment after a cyanide spill was discovered.

USA

December 2nd,
2003

A cyanide spill was reported near the Briggs Mine in
Balleratt.

TAIWAN

April 5, 2003

More than 100 people in Taichung County were
hospitalised after being poisoned by liquefied cyanide from
an overturned truck. Environmental officials feared the
cyanide, which flowed into a nearby sewer, could create
an ecological disaster when it streamed into the sea
through Taichung Harbour.

AUSTRALIA

February, 2002

400 litres of liquid cyanide was spilled in the North-
ern Territory , Australia and killed over 500 birds, a dingo
and some kangaroos.

GHANA

June 18th,
2002

The residents of Togbekrom, a farming community
near Akyempim in the Wassa Mpohor East district of the
Western Region, appealed to the Minister of Environment
and Science to come to their aid immediately. Due to the
closeness of the mine to the village, the cyanide being
used by the company in its operations is giving them a lot
of health problems.
(Source: Emmanuel Akli, Akyempim Ghanaian Chronicle
Accra, June 18th, 2002)

NEVADA, USA

June 9, 2002

Leaching process solution used at the Denton-
Rawhide Mine, located in Mineral County, Nevada, over-
flowed containment structures from a ruptured pipe trigger-
ing the mine’s Emergency Response Plan. Approximately
40,000 gallons of dilute cyanide process solution spilled
into the environment. The spill was caused by a failure of a
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weld on a 16-inch diameter pipeline that was carrying
process solution from a lined storage pond to a lined heap
leach pad. The process solution is at a concentration of
about 140 parts of cyanide per million parts of solution, re-
sulting in a spill of approximately 47 pounds of cyanide.

NEVADA, USA

May16, 2002

Twenty-four thousand gallons of cyanide solution
were spilled at a mining facility, Twin Creeks Mine, owned
by Newmont Mining Company. A Nevada official said
10,000 gallons entered a creek. In recent years, the owner
of the proposed Crandon mine spilled cyanide twice, in-
cluding a 13,000 pound spill of cyanide in Arizona. In
another accident, 300,000 cubic yards of mine wastes
were spilled into an Arizona creek.
(Source: Humboldt County News - 16 May 2002)

CHINA

November,
2001

Eleven tonnes of liquid sodium cyanide leaked into
a tributary of the Luohe river in Henan province, China
over the weekend after a traffic accident. The Luohe river
is a shallow tributary of the Yellow River, the cradle of
Chinese civilisation and a major waterway in northern Chi-
na. Livestock Animals were poisoned and at least one
person sickened by contamination.

Galactic Resources Ltd.'s

Colorado, USA,

Severe environmental problems along a 17-mile stretch of

Summitville Mine 1992 the Alamosa River
Pegasus Corporation's Montana, USA, |Severe contamination of groundwater; substantial wildlife
Zortman—Landusky Mine 1997 deaths
Echo Bay's McCoy/Cove | Nevada, USA, |Eight cyanide leaks over a two-year period released almost
Gold Mine 1989 and 1990 (900 Ibs of cyanide.
Harmony mine, South February, 10 miners killed by cyanide-laced mud.
Africa 1994
Omai gold mine, Guyana August, All aquatic life forms in a creek that runs into the Essqui-
1995 bo river were killed.
Kumtor mine, Kyrgyzstan May, 1998 |[Truck transporting cyanide to Kumtor mine plunged off a

bridge, spilling 2 tons of sodium cyanide. Four people died.

Baia Mare, Romania

January, 2000

100,000 m® cyanide contaminated water with some tailings
released. Thousand of tons of fish died in the Tiza and Da-
nube Rivers. Rare Osprey, birds, river otters, fox, and other
mammals died from eating cyanide contaminated fish.

Baia Borsa, Romania 10.03.2000 |22,000 t of tailings contaminated by heavy metals re-
leased
Los Frailes, Spain 24.04.1998 |4-5 million cubic meters of toxic tailings slurries released
Stava, Italy 19.07.1985 [269 deaths, tailings flowed up to 8 km
Tolukuma mine, Papua March, 2000 |Dome helicopter dropped a crate containing 1 tonne of
New Guinea sodium cyanide pellets into the water system in the rain-
forest.
Ghana Bogoso 1994-2001 |[Communities were re-located, waters polluted, there were
Goldfields 1994 reported cases of avian mortality, and crops were affected.
Teberebie Goldfields 1996 There were serious
Ashanti Goldfields 1998
Goldfields (S.A.) 2001
occurred in the same area
after 2 weeks
Placer Dome tailings dis- 1975-1991 |Loss of aquatic life forms in Mogpog River and Calancan

posal, The Philippines

Bay.
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Grasberg Mine, Indonesia 1996 The spill affected aquatic life forms in Ajkwa River and
surrounding communities.
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