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MPOBJEMA OUMCTKHU MOJA3EMHBIX BOJI OT UCTOPUUYECKHUX 3ATPSI3SHEHUI

Annoranusi. [IpuBoasrcs cBeieHus O pe3yibrataXx paboT MO OYMCTKE MOA3EMHBIX BOA AOJMHBI
p-Hnex B AKTIOOMHCKOI 007acTH OT MCTOPUYECKMX 3arps3sHEHWH IMIecTUBAJEHTHBIM XpomoMm. Jlaercs
000CHOBaHHWE  WCMONB30BaHHUA  peareHTHOromMeroda  in-situic  MHBEKUMEH  HeMOCPeICTBEHHO B
MJIaCTIPOMBILIUIEHHOTO  PacTBOpa, MEPEeBOASAILEro B pe3ysibTaTe XUMHUYECKOH peakUMH TOKCHYHOIo
LIECTUBAJICHTHOIO XpOMa,B HETOKCUUHBIN TPEXBAJICHTHBIM.

KuroueBble ci10Ba: MCTOpUYECKHME 3arps3HEHUS MOA3EMHBIX BOJI, LIECTHBAIICHTHBIN XPOM, METOJ in-
Situ, ”HbEKLIMOHHBIE CKBAYKUHBI.

Kak wW3BeCTHO, K HCTOPHMYECKMM 3arps3HEHHMSM OTHOCATCS HAKOMMBINHECS OTXOIbl MpPEeKHEH
JeSITeIbHOCTH  MPEeANpUATHA  HeTera3oBoro  KOMIUIEKCAa,  TEMJIODHEPreTHKHU, TOPHOPYAHOW U
nepepadarbiBaolieii MPOMBILUIEHHOCTH, a Takke OecXO3Hble CKBaKMHBI, IIAaXThl W PYAHHUKH,
XBOCTOXPAaHWIMINA W HAKOMHUTEIM CTOYHBIX BOJ, KOTOpPBIE SBJISIOTCS peajbHOW Yrpo30i SKOJIOTMYecKoi
0e30MacHOCTH TEPPUTOPHH.

Haubonee ys3BMMBIMH B 3TOM MJjlaHe SIBJSIOTCS He3allMILEHHbIE TPYHTOBBIE MOA3E€MHbIE BOIBI,
HaxoAsdlIMecs B 30HE BIMSHHUA TPOMBIIIJICHHBIX OTXOJOB M YbM YPOBHH  pacIOJOKeHbl OJIM3KO K
MOBEPXHOCTH 3eMsid. OIHUM M3 SPKHUX MPUMEPOB TAKOTO UCTOPUYECKOTO 3arps3HEHUs CIIYKUT 3arpsisHEeHUE
LIECTUBAJICHTHBIM XPOMOM U 60pOM MOJ3eMHBIX BOJ B perroHe p. Miek AkTIoOMHCKOM 00J1acTH.

JanHas npoOnema cBsfizaHa C MHOTOJIETHEH [eATEIbHOCTBIO AKTIOOMHCKOTO 3aBOAa XPOMOBBIX
coenuHenmnit (A3XC),npomriomanakakoToporo Obula pa3MeleHa Ha BOAOMPOHHUIAEMON TOJIIE MOpOJ, U
He/ajeKo OT KOTOPOro ObUIM COOPYKEHBI LIIAMOBbIE MPYAbI 11 MPHUeMa MPOU3BOACTBEHHBIX CTOUHBIX BOJ
C COflepXaHMEM B HHMX LIECTHBAJIEHTHOrO Xpoma B kommuectBe 10-12r/mm’.IlocTymnenno xpoma B
BOJIOHOCHBIH TOPU3OHT CMOCOOCTBOBAIM YTEUKH TEXHOJIOTHUECKHX PAacTBOPOB Ha TEPPUTOPHU 3aBOAA, a
Taroke (GUIBTpaIMs CTOKOB M3 IUIAMOBBIX TIPYAOB U MOJIeH (QUIbTPALIIH.

Xpomcoaepkalue noa3eMHble Boabl OT Tepputopun A3XC npoaBuraivch K TEXHUYECKOMY
BOJ103a00py AKTIOOMHCKOTO 3aBosia heppocriaBoB (A3®D), skcrmyaTaiys KOTOPOTro MPO0/KANACh BIJIOThH
no 1986r. Henenecoo6pa3HocTh KOHCEpBALMK BOJ103a00pa, HECMOTpS Ha €ro 3arpsi3HeHHe, OnpeJelisiach
TE€M, 4YTO BOA03a0Op BBINOJHAJ POJIb MEpexBaTa YacTH TMOTOKA 3arpsA3HEHHBIX BOJ, OrpaHUYMBAas
pacrpocTpaHeH’e XpoMa B MOA3EMHbIX BoJax A0JuHbI p. Unek.
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Hcnonb3oBaHue MoA3eMHbBIX BOJIC XPOMOM [T TEXHUUECKOTO BOJIOCHa0KeHHs AkTioOuHCckoi TOL] u
A3®Bb3Bano hopMHUpoBaHHE HAa TEPPUTOPUH MPOM3OHBI BTOPUYHOTO ouara 3arps3HeHHs, 00yCIOBIEHHOTO
cOpocaMK HEOUYMIICHHBIX XpOMCOJIepKalluX BoJ B yanry ruaposonoynainenus (I3Y) Akrrodounckoii TOL.B
MOA3eMHbIE BOJIbI MOCTYNHIIO OOJBbILIOE KOJIMUYECTBO LIECTUBAICHTHOTO XpOMa, KOTOPbI BMECTe ¢ OTOKOM
MOJA3E€MHBIX BOJ pacnpocTpaHMICs AaJeKo 3a Mpeiesibl 30J100TBala B JoauHe p. Mnek.

[Tnomane ouara 3arpsizHenus k 1992r mocturna 14 KM NP COJIEP>)KaHUM XPOMa y LIJIAMOBBIX MPYI0B
3757mr/qm’ u y mpommiomanku 3asoxa 667mr/am’ npu TTJIK mis mutbeBoi Bogel 0,05 mr/mm’. OT
LIJITAMOBBIX TPYAOB M MPOMIUIOIIAAKM 3aBOAa XPOM [BUTajics MO MOTOKY B CTOPOHY pycjia pPeKd U B
CKBaKMHAX, PACTONIOKEHHBIX BIOJNb pyclla pekd, (ukcupoBaiics Ha oTpeske jyuHoi 4 kM.B 1980r
LIECTUBAJICHTHBIM XpOM ObLT OOHAapY»KeH B OBEPXHOCTHBIX BoAax p. Mnek y cena SliicaH, BOJIM3M rpaHULIBI C
Poccuiickoit ®denepauuneii.3aTtem, B pe3yabTare MpoBeAeHHBIX B 90-€ roabINprUpoI00XpaHHbIX MEPOTIPUATHI,
TUIOWIAb OYara 3arps3HeHns CTabuIn3upoBanach u K 2007ryMeHbIIach 10 12 kv’.

B cBs3M co cnoxkuBLIeics cUTyalrel, ¢ yueToM MaclITaOHOCTH MPOLIECCOB 3arpsi3HEHUsT U IPUHUMAs
BO BHHMMaHHE BBICOKYIO DKOJIOTHUECKYIO 3HAYMMOCTh TMPEAOTBpAlleHHs MOMagaHusl MIeCTUBAJIEHTHOTO
XpomMa B TpaHcrpaHumuHytro p.Mnek, ObIO TPHHATO pelieHMeod OYHMCTKE TOA3EMHBIX BOJ  OT
LIECTUBAJICHTHOIO XpoMa.

Jns pewieHus mnocTaBiIeHHOW 3alavd, B pe3yJibTaTe TIIATEILHOIO pPacCMOTPEHHUs BapUaHTOB
Pa3MYHBIX TEXHOJOTMYECKMX CXEM OYHUCTKHM,JIPUHATA TEXHOJIOrWsi, OCHOBAaHHAas Ha CO3AaHUHU
HETNOCPEACTBEHHO B BOJAOHOCHOM TOPM30HTE 30H PEaKLUUil U TeOXMMHUYECKHX OapbepoB MyTeM BBEACHUS
yepe3 HMHBEKLUMOHHbIE CKBOXMHBI peareHToB. OuMcTKa TOA3EMHBIX BOJA NPU 3TOM OCYLIECTBISETCS
HETNOCPEACTBEHHO B BOJIOHOCHOM IMOPHU30HTE.

B cBsa3u ¢ orcyrcTBMEM oOIblTa MpoBeneHWs Takoro poaa pabor B PecnyOnmke B KpymHBIX
MacluTadax,MPUHIATO pPeLIeHHe O [OJTalMHOM MPOBEJSHUHM OYMCTKM MOA3E€MHBIX BOJ 3arps3HEHHOH
TEPPUTOPUM OT LIECTHUBAJIEHTHOTO Xpoma. B kauecTBe muiioTHoro BeiOpaH ydacTok Ne3 Ha mpaBom Oepery
p-Unex, mmomanpto 80ra.

B rpyHTOBBIX BOJAX XPOM CYIIECTBYET OOBIYHO B MOOHIBHOM (popme kak Cr°" (pacTBOpeHHas BomHAs
¢aza). Kak npaeuno, Cr°" B IpyHTOBBIX BOJIaX CYIIECTBYET Kak aHMOH Xpomara Bonopona (HCrO, ) wu
anuoH xpomara (CrO,’ ). BoccTaHOB/IEHHE STHX KOMIOHEHTOB 10 C7°' MpH HeHTpanbHbIX 3HaueHUsX pH,
CYLIECTBYIOLIMX, KaK MPABUJIO, B €CTECTBEHHbIX YCJIOBHUSX, MPUBOJAMUT K BBINAICHHUIO OCaKa B BUAE TBEPAOM
¢da3el rugpokcuga xpoma (MM Oosiee TUMUYHO THUAPOKCHAA XpoMHUCTOro kenesa).llpouecc BbimageHus
XpoMa B OCaJOK B €CTECTBEHHBIX YCIOBHMSAX TPYAHO OOpaTUTh, MO3TOMY OTOT MpoLecc SBISAETCS
3G PEKTUBHOM TEXHOJIOTHUEH OUUCTKH.

Ilepen mpUHATHEM OKOHYATENBHOIO PELIEHUS] O TPHUMEHSEMbIX peareHTax, ObUIM BbINOJIHEHbI
nabopaTopHble TecThl M MPOBEACHBI IMWJIOTHBIE HCCIEAOBaHHMS B TIOJNIEBBIX YCJIOBMSIX JIsi OMBITHO-
9KCHEPUMEHTAIILHOIO ONPOOOBaHUS OUHCTKH in-Sifu ¥ C LelIblo onpeneneHus 3p¢GeKTUBHOCTH U KOJIMYeCTBa
a3/ TMYHBIX XMMHUKATOB (BOCCTAHABJIMBAIONIMX PEAreHTOB), Tpebyromuxcs A yaanenus Cr° 3 rpyHTOBBIX
Boa. Ha ocHoBe pe3ynbTaToB 3THX MCCIEIOBaHUIOBIIIO YCTAHOBJIGHO, YTO CEPHOKHCIIOE JKene3o
(AByXBaNeHTHOE) OKa3aJloch HAMJIyUIIMM M3 BCEX HCMOJIb30BAaHHBIX BOCCTaHABIMBAIOLIMX peareHToB. OHO
> peKTHBHO yaanuno u3 rpyHToBbIX Boa C7°" NPy HaMMEHbIIEM KOJHYECTBE HCTIONb30BAHHOTO XUMHKATA.
[Tpu 3TOM peakunu ObLIM OTHOCUTEILHO OBICTPBIMHU M MIPEACKa3yeMbIMH.

Jns BBIMOTHEHMS TMOCTABJICHHOM 3alauyd MO OYMCTKE MOI3EMHbIX BOA Ha ydacTke Ne3 Obuin
OCYLIECTBJICHbI CIIEIyIOIINe OCHOBHBbIE BHABI PaboT: OypeHHe TEXHOJIOTMYECKUX, MOHUTOPHHTOBBIX H
Pe3epBHBIX CKBAKHMH, a TaK kK€ MHBEKLMOHHBIX ILIITypOB, CTPOUTEILHO-MOHTA)KHBIE pabOThI MO CTaHLIUM
MOArOTOBKM PAcTBOPA M MHMPACTPYKType, TeXHHUECKHe PaboOThl 10 OYMCTKE MOA3EMHbIX Box oT (7',
yrpaBJieHHe TEXHOJIOIMYECKUMH MPOLECcCaMU, C MPOBEAEHUEM JIAOOPATOPHBIX MCCIIEAOBAaHUNA M PEKMMHBIX
HaOJIIONeHWI, OTCIIeKHMBaHWE TIOMYYEeHHBIX [aHHBIX, COMOCTaBJIEHHWE, aHaJM3 W TPOTHO3 JajbHEHIINX
PE3yJbTaTOB.

Bcero 3a mepuoa pabot npoOypeHo 281 ckBakuWH, pa3IMYHOrO JAUaMeTpa, NTyOWHBI M Ha3HAYEHUS.
LlesieBbIM Ha3HaAY€HHMEM TEXHOJOIMUYECKMX CKBA)XMH SBIISETCS BO3MYILEHHE MPOAYKTUBHON cCpeabl, B
YCIIOBUSIX MX MONepeMeHHOW paboThl. B 3aBUCMMOCTH OT 3Tama mMpoBedeHHs PadOT TEXHOJIOTHYecKHe
CKBaKMHBI UCTIONB30BAJIMCh IS OTKAYKM U (WiIM) Ui HarHeTaHus. Beero mpoOypeno 19 TexHomornyeckux
CKBa’KHH, 00LIMM 00beMOM 275 1.M.

Jns 3¢ hexTHBHONH OYHMCTKM TMOA3EMHBIX BOA OT INECTHBAJIEHTHOTO XpoMa, BOJIM3M KayKHOH
TEXHOJIOTHUECKOH CKBa)XMHBI, B paauyce SM MpoOypeH psAld WHBbEKUMOHHBIX LUMYPOB AMAMETPOMO3IMM,
COBOKYTTHOE KOJIMUECTBO KOTOPBIX HA OJHOM y3Jie cocTaBisieT ST (B Lenom no oowvekty 152 mmypa). 910
o0ecrieurBajgo0 OTHOCUTEJIbHO paBHOMEpPHOE paclipelesieHHe peareHra Mo IUIOLaad oyara BO3MYLIEHHS, a
TAKXKeNoauy JOCTATOUHOrO KOJIMYECTBA peareHTa B TOUKE 3aKauKH.
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Pucynok 1- YuacTok 3arps3HeHHs Ha HA4YalbHOM dTarie

Jns kouTpons 3¢ dekTuBHOM 1 ycnemHol ouucTkr ydacTka Ne3 oT LiecTUBaJICHTHOIO XpoMa co3AaHa
MOHUTOPHMHIOBasl CE€Tb CKBAaXMH, OCHOBHOM 3ajaueil KOTOpBIX, HapsAy ¢ PeKUMHBIMU HaOIIONEHUSIMHU 3a
YPOBHEM M KauyeCTBOM TMOA3EMHBIX BOJ, BBINOJHSIACE (YHKUMH KOHTPOJS  THMAPOAMHAMMUYECKUX M
reOXMMHUYECKMX U3MEHEHUH TeXHojorudeckoro npouecca.Beero mpodypeno 60 ckBaxuH, o0mmuM o0beMoM
765 m.m. CeTb MOHMTOPHMHIOBBIX CKBaXXHMH, MO3BOJIWJIA BBITIOJIHUTH HAOMIOAEHHWS HEMOCPEICTBEHHO 3a
npoueccamMu GUIbTpaLMKd TEXHOJOIMUYECKOr0 pacTBOpa MPH THIPABIMYECKUX LMKIAX W ONpelesvThb
YCIJIOBHS €r0 pacipoCTpaHEeHHUs N0 BOJOHOCHOMY FOPU30HTY.

B mpouecce mpoBeneHust paboT, B pes3ysibTaTe TMOCTOSHHOTO KOHTPOJS 3a XOIOM  MpOBEAEHHS
WHBEKIMOHHBIX paboT, MO pe3yJbTaTaM MOHHUTOPMHTa W MOJIEJTMPOBAaHMSA OBUIO OTMEYEHO, HTO
3aKauyMBaeMble B IUIACT PAaCTBOPHI PACMpPOCTPAHAIOTCS HE PAaBHOMEPHO MO IJIOWAAH, a, MOJYHUHSASACH
TUOPaBIMYECKUM YKJIOHAaM, JABHXYTCS TO HampaBleHHIO JIOKAJbHBIX [IOTOKOB, OOHApYXEHHBIX MpH
MOCTPOSHNH AETaIbHOW MMIPOJMHAMUYECKON KapThl, CTIELMAIBHO MOCTPOSHHOW IS BBISIBIEHHS MOJOOHBIX
3akoHOMepHocTel. [Ipu 3ToM, ¢ y4eToM YHHMKalbHO BBICOKMX (DMIIBTPALMOHHBIX CBOWCTB TJlacTa, 3TH
MOTOKM WMEIOT BBITAHYTHIE (opMbl Tpu ciaboMm pacTekaHuu 1o (¢aHraMm. BeisBneHHas cxema
(dopMupOBaHHs TOTOKOB TMOWITA Bpa3pe3 C MPOEKTHBIMU pacueTaMH, TJe IMpeArnosarajoch, 4YTo MOTOK
pacrpenensiercs B njiacte KOHLUEHTPUYECKH PABHOMEPHO MO IUIOLIAIH.

Takum 00pa3oM, BBISBIEHO, YTO OYMCTKA MOA3E€MHBIX BOJ, MO CXeMe, MpeajoKeHHOW B MPOEKTe,
OCYILECTBJISIETCS. HE PAaBHOMEPHO, a MO JIOKAJbHO BBITSHYTHIM 30HAaM, HAIlPaBJIEHHBIM OT WHBEKLIMOHHBIX
Y3JI0B [0 HaIpaBJ€HUIO J[ABWXEHHS JIOKAJIBHBIX MOTOKOB. OTO TMOATBEP)KAAOT HAOMIOAEHUS 10
MOHMTOPHUHIOBBIMCKBAKMHAM W JAPYTUM CKBa)KWHAM, HaXOSAIIMMCS B 30HE BIMSHHUS JIOKAJIBHBIX TOTOKOB U
MOKA3bIBAIOIIMX TMOJIOKUTENIBHBIN pe3yabTaT MO OYUCTKE MOA3EMHBIX BOJA OT LIECTUBAJIEHTHOrO XpoMma.
30HBI )K€ Y4acTKa, pacloIOKEHHbIE MEKAY 3TUMM MOTOKAMH, HE 3aXBaThIBAIOTCS BIMSHWEM peareHTa u
KOHLIEHTPaLMs XpOMa B HUX YMEHbLIAETCSI HE3HAUUTEIBHO.
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C y4eToM MOTyYeHHBIX 3aKOHOMEPHOCTEH W Ha OCHOBE BBITIOJIHEHHOTO aHAJIN3a THAPOAMHAMHYECKOM
00CTAaHOBKHM Ha OIBITHO-NPOMBILITIEHHOM y4acTke Ne3 B MCXOAHBIN MPOEKT ObIIIM BHECEHBI M PeaT30BaHbI
MEpPONPUATHSl MO MHTEHCU(MKALMK IMpoLecca OYUCTKH. DT MEpONpHUATHS 3aKJIIOYaluch B OpraHU3alvu
JIOTIOJTHUTENBbHBIX HMHBEKLMOHHBIX Y3JI0B, PACMOJIOKEHHBIX BKPECT MPOCTHPAHUS JIOKAJIBHBIX MOTOKOB.
[TpoOypeHHbIe Ha 3THX yYacTKaX MHBEKIIMOHHBIE CKBAaKUHBI MEPEXBATHIBAIOT JIOKAJIbHBIN MOTOK, TEM CaMbIM
MHTEeHCU(HULMPYS TPOLIECC OUUCTKH, YTO IPUBEIIO K MOTOKUTEIBHBIM pe3yIbTaTaM.

JononHuTenbHble y3Ibl TPeACTaBleHbl KaK JUHEHHBIMU PSAAaMU, 3al0KEHHBIMU MEPHEeHANKYISIPHO
HalpaBJIeHWIO JIBW)KEHWS OCHOBHBIX JIOKAJbHBIX TIOTOKOB, TaK W OJWMHOYHBIMU HHBEKIHMOHHBIMH
CKBa)KMHaMH.Pe3ynbTaTel MOHMTOPHHTOBBIX HCCIEIOBAaHMH MO OSTHM Yy4acTKaM T[OKa3ald pe3Koe
cokpamenue koHueHTpauu Cr° 1o MIomaau U MOBBICHITH CTeneHb 3 ()eKTHBHOCTH MPOBEEHHBIX PaboT.

Jns BusyanuzalMy THUAPOAMHAMMYECKMX W THIPOXMMHUYECKMX MPOLECCOB HAa YYacTKENOCTPOeHa
MaTemMaThHueckas MOJeNIb Y4acTKa OYMCTKM. MareMaThdeckoe MOJeIMpOBaHWEe,  TMO3BOJIMIO Y4eCTb
W3MEHEHHs], MPOUCXOASLINE B BOJOHOCHONW CUCTEME U BIMSIOLIME Ha YCJIOBHUS (GOPMHUPOBAHUS U MPOLIECCOB
nepeHoca MoA3eMHbIX BOJ, 00ecneunTb MPOrHo3 M3MeHeHUs1 UX OanaHca, OLEHUTh BJIMSHHUE 3arps3HEHHBIX
MOA3EMHBIX BOJ Ha Ka4ecTBO p. ek, a Tak ke yTOYHUTD pacrpeiesieHne TMAporeoJornieckKix napamMmeTpoB
MO TIJTOIIA/IN TTOJIMUTOHA.

MoaenupoBaH1enpoLEeCCOBANHAMUKHIION3EMHBIXBOIHAY YaCTKEOCY LECTBIISIIOCECUCTIONB30BAHUEMITP
orpammHorokomiuiekcaVisualModFlowPremium,pazpaboranHoroJ SCSchlumbergerWaterServicesWaterloo
HydrogeologicDivision (Kanana).B Hacrosiee Bpems ModFlow u cBsazaHHble ¢ Heli mocthporieccopbl
MODPATH, MT3DMS, PEST wu Ipyrue, sBISOTCS HauOosiee BOCTPEOOBAaHHBIMU M HIMPOKO
WCTIONB3YEMbIMM BO BCEM MHpE MPOrpaMMHBIMH KOMIUIEKCAMM JUIs pelleHHs 3afad CBS3aHHBIX C
MOZEIMPOBAHNEM JIBU)KEHHS TIOI3€MHBIX BOI.

Ha ocHoBe mnocTpoeHHON MOJENM TMONy4YeHbl IOCTOBEPHBbIE MPOTHO3bI Pa3BUTHs 3arps3HEeHUs
NOJ3EMHBIX BOJ B MPOM30HE I'. AKTOGEe M 3aKOHOMEpHOCTeil nepeHoca 3arpssuutens — Cr’ — peuHbiMu
BOJAMM BIUIOTH A0 rpaHuubl ¢ Poccuiickoid ®@enepaumeil. Maremathueckas MojJenb B Kyle C JaHHBIMU
MOHHMTOPHMHIa KOHLEHTPALMM XpOMa TMOJ3eMHBIX BOA SBWJAach  0a30il A TMPHUHATHS OMEPaTHBHBIX
pelIeH i PU NPOBE/ICHUN OYUCTKH.

P HCYHOK 2 — Maremaruueckas MOJ€JIb YyuaCTKa OYUCTKHU
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Pucynok 3 — Dramnbl 0O4MCTKY OJ3EMHBIX BOJ] HA YYACTKe

Bcero 3a Bechb mepuon mpoBedeHHs padOT Ha OMNBITHO-MPOMBILIIJIEHHOM YyuacTke Ne3 ams
TIPUTOTOBJIEHNUS pPEareHTa HWCIIOJIb30BaHO W TOJaHO B AJUTIOBUANBHBIA BOAOHOCHBIM TOPM3OHT 1675T
cynbdaTa 3aKMCHOTO Xkerne3a. B pesynbrate sTHX pabot koHueHTpauus Cr°" B MOA3EMHBIX BOJAX OMBITHO-
MPOMBIIIJICHHOTO y4acTka moBceMecTHO ymana Hiwke [1JIK B Bogax mutheBoro kadectBa (0,05 wmr/m),
ycranoBinenHoro Hopmamu CanlluH (ITocranosnenne I1paBurensctBa PecriyOnuku Kazaxcran ot 18 suBaps
2012 roma Ne 104).

Lenb npoBeaeHust paboOT MO OYUCTKE MOA3EMHBIX BOJ, OMBITHO-MPOMBILUIEHHOTO yYacTKa MOJIHOCTBIO
nocturnyta. IloarBepskaeHa Bbicokas 3(QEeKTUBHOCTh PEareHTHOrO METOAA C MCIMOJIb30BaHHWEM CyJbdarta
3aKHCHOTO JKeJle3a.
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Groundwater historical pollution treatment problems
Summary. The article reflects results of work on groundwater treatment from hexavalent chromium historical
pollution onllekriver valley, Aktobe region. In-situ method with direct injection into the formation of industrial solution
that transforms the chemical reaction of toxic hexavalent chromium to trivalent nontoxic studied as the most effective
one.
Keywords: historical contamination, hexavalent chromium, in-situ method, injection wells.

Kanuros J[.K., 3aBaneit B.A., PaxumoB T.A., CansioekoBa B.C.
KepacTsbl cyabIH TapuXH cajTaKTaHyJdapAaH:KaMaH-)KYMaHBIHBIH MaceJeci
Tyiiinaeme. MaynyMaTThIHBIH Typaibl KYMBICTBIH HOTWOKeNepiHiH Mieke3. >Ka3bIFbIHBIH JKepacThl CYbIHBIH
KaMaH-)KyMaHbIHa AKTeOe OOJbICTa TapuXH CalTaKTaHyJaplIaH alTHIBAJICHT XpPOMMeEH Kenripendi.In-situ peareHTH
OMICIHIH WMTepyIIUTiriHiIHKMCBIHBIMHBEKLIMSIMEHAYbI3eKi, apa HOTW)KE TOKCHHHBIH aJThl BAJIEHT XPOMBIHBIH XUMHMSIIBIK
peakLMACHIHbIH ayAapaThiH.
Tyiiin ce3aep: >kepacTbl CyAbIH TAPUXM CANTAKTaHyJaphbl, alThIBAJIEHT XpOM, in - situ
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