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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets
it apart from other research databases. The inclusion of News of NAS RK. Series of
geology and technical sciences in the Emerging Sources Citation Index demonstrates our
dedication to providing the most relevant and influential content of geology and engineering
sciences to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
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Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
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ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Zh.T. Tleuova'?, D.D. Snow?, M.A. Mukhamedzhanov!”?, E.Zh. Murtazin'?

'Satbayev University, Almaty, Kazakhstan;

*Water Sciences Laboratory, Nebraska University, Lincoln, Nebraska, USA;
*Institute of Hydrogeology and Environmental Geoscience named after U.M.
Akhmedsafin, Almaty, Kazakhstan.
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ASSESSMENT OF THE IMPACT OF HUMAN ACTIVITY
ON GROUNDWATER STATUS OF SOUTH KAZAKHSTAN

Abstract. The main reserves of fresh groundwater in South Kazakhstan are
confined to aquifers of Quaternary, Neogene, Paleogene, Cretaceous deposits
of Artesian basins. They play a major role in the water supply of the population
with drinking water, especially large water consumers. Fractured water basins
are characterized by significantly smaller reserves of fresh groundwater, but
their widespread distribution in the region is of practical interest for the water
supply of smaller water consumers.

The anthropogenic impact on groundwater has become especially noticeable
in the current century due to the development and intensification of industry and
agriculture, the growth of large cities and the expansion of urbanized territories.
Intensification of the anthropogenic load on the resource potential of groundwater
and associated ecosystems leads to a progressive deterioration of ecological
and hydrogeological conditions in South Kazakhstan. This is primarily due to
the depletion of groundwater resources, the formation of depression craters
and water retention zones, groundwater pollution, which significantly affects
the natural environment and human habitat. These negative changes occur
especially intensively in areas of mining, oil and gas production and chemical
industry development, characterized by significant changes in the existing water
exchange, which is caused by violations of the water balance in the subsurface
caused by the drainage of mineral deposits during their extraction, the exploitation
of groundwater for domestic and industrial water supply and drainage systems,
and also presence of industrial and household untreated effluents.
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K.T. Taeyosa'?, I./1. Cuoy*, M.A. Myxamemxanos'>, E.JK. Myprazun'*

'CorbacB YuuBepcuteti, Anmarsl, Kazakcras;
2Cy FpIIBIMIAPHI 3epTXaHackl, HeOpacka yHUBEPCHUTETI,
JlunkonsH, Heb6packa mrarsr, AKIL;
V.M. AxmezncaduH aTbIHIAFbI THAPOTECOIOTHS )KIHE T€03KOIOT Ul HHCTHTYTHI,
Anmarsr, KazakcraH.
E-mail: zhanna  1990@mail.ru

OHTYCTIK KABAKCTAH )KEPACTHI CYJIAPBIHBIH KAFJTAHBIHA
AHTPOIIOT'EHAIK ®PAKTOPJTAPIABIH OCEPIH BAT'AJIAY

AnHoTanusi. OHTycTik KaszakcTangarbl TyIIbl KepacTbl CyTapbIHBIH
HETI3r1 KOpbhl apTe3WaH ajanTapblHbIH TOPTTIK, HEOTeH, IaJieoreH, Oop
LIeTIHIUIEPIHIH CyJIbl TOPU3OHTTapbIMEH ImekTesnreH.  Onap  XaJbIKTHI,
ocipece ipi Cy TYTHIHYIIBUIAPHIH aybl3 CYMEH KaMTaMachl3 €Tyle YJKEH
pen arkapazabl. JKapblKIIak cy OaccelHaepl TYIIbl EepacThl CYJIapbIHbIH
afTapibIKTali a3 KOPBIMEH CHUIIATTaja lbl, OipaK OJapIblH aiiMaKTa KeH Tapaaybl
KIIITipiM Cy TYTHIHYIIBUIAPBIH CYMEH KaMTaMachl3 €Ty YIIIH HPaKTHKAJIBIK
KBI3BIFYIIBUTBIK TYABIPAIbl. OHEPKACII MEH ayblUl IapyallbUIbIFBIHBIH AaMYbl
MEH KapKbIHJayblHa, ipi KajaJapblH 6©cyiHe oHe ypOaHW3aIMsIaHFaH
ayMakKTapJblH KEHEIOIHe OalIaHbICThl KEpPacThl CyJapblHA AHTPOINOIEHIIK
acep Kasipri Facelpaa epekiie Oaiikanapl. JKepacTbl CylapbIlHbIH XKOHE OHbIMEH
0allTaHBICTHI YKOXKYHEIEPIIH PECYPCTHIK QJICyeTIHE TEXHOTCHAIK KYKTEeMEHIH
kymeroi OHrycTik Ka3akcTaHHBIH SKOJOTHSIIBIK JKOHE THAPOTE€OJIOTHSIIBIK
JKaFJIalIapelHbIH YAEMel HamapiayblHa alblll Kejedi. byl eH aiabiMeH
KEpacTbl CyJapbl PECYpCTapbIHBIH CApKbUTYBIMEH, OWIIAT IIYHKBIPIAPHI
MEH CyIbIH Kepi aiMaKTapblHBIH KaJbIITACybIMCH, EPAacThl CYIapbIHBIH
JacTaHybIMEH OaiJIaHBICTBI, OyJI TaOWFW OpTa MEH aJaMHBIH TIPIIUIIK €Ty
OpTachlHA aWTapIBIKTall ocep eTeli. byi jkarbIMChI3 e3repicTep ocipece Tay-
KEH MYHai-ra3 »OoHE XHMHs OHEPKICIOl calajapblH JaMBITy callajapblHjia
KapKBIH/BI OOJTBIN TaObLIabI, JKep KOHHAYBIHIAFBI Cy OalaHCHIHBIH OY3bITybIHA
0aliIaHbBICThI KOJIIAHBICTAFbI Cy aJIMACybIHAAFbI €J1€YII1 ©3repiCTEPMEH, ai1anbl
Ka30aapabl OHAIpY Ke3iH/Ie oJIap/bl KYpFaTy, )KepacThl CYJIaphIH IapyanbIIbIK-
TYPMBICTHIK )KOHE OHEPKACINTIK CyMEH >KabIbIKTay skaHe cy Oypy *Kyienepi yiin
naiiiajany HOTH)KECIHJE TYbIHIaFaH, COHJIal-aK OHJIPICTIK KOHE TYPMBICTHIK
Ta3apThUIMaraH aFbIHABI CyJIapAblH OOTYBIMEH CHITATTAJIa/bI.
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Tyiiin ce3nep: >xepacThl CyNapbIHBIH JIACTaHYbl, AaHTPOIIOTEHIK ©3repicTep,
KepacThl CyIapbIHbIH KOpJIapbl, aHTponoleHTpu3M, OxTycTik Kazakcran

K.T. Taeyosa'?, JI.1. Cuoy?, M.A. Myxamemxkanos'?, E.JK. Myprazun'?

'CarnaeB Yuusepcurtet, Anmarsl, Kazaxcramn;
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OIEHKA BJIUSAHUA AHTPOIIOI'EHHBIX ®PAKTOPOB HA
COCTOSHME ITIOJA3EMHBIX BO/I FOXKHOI'O KAZAXCTAHA

AnHoTtanusi. OCHOBHBIE 3amachl MPECHBIX MNOA3eMHBIX BoA HOxkHOTO
Kazaxcrana mnpuypodyeHbl K BOJOHOCHBIM TOPHU30HTAM YETBEPTUYHBIX,
HEOTEHOBBIX, MMaJIEOTEHOBBIX, MEJIOBBIX OTJIOKEHUN apTe3MaHCKUX OacCeiHOB.
OHHU WUrparoT OCHOBHYIO pOJIb IPU BOJOOOECHEUEHUH HACENIEHUS HMUThEBOU
BOJIOM, OCOOEHHO KpYIHBIX Bojponorpeduresneil. bacceliHbl TpELIMHHBIX BOJ
XapaKTEepU3yIOTCS 3HAYUTEIbHO MEHBIIMMH 3amacaMu MPECHBIX MOJ3EMHBIX
BOJI, HO X LIMPOKOE paclpOCTpaHEHHE HAa TEPPUTOPUU PETHOHA IIPEICTABISIET
MPAKTUYECKH HHTEPEC 715 BOoooOecrieueHus1 00Jiee MEJIKUX BOAOIOTPEOUTEEH.
AHTpPONOreHHOe BIMSHUE Ha MOJ3EMHbIE BO/bI CTAJIO OCOOCHHO OIYTHMBIM B
TEKYILIeM CTOJIETUH B CBSI3U C pPa3BUTHEM U HHTEHCU(DUKAIIMEH TIPOMBIIIIEHHOCTH
U CENbCKOTO XO3SIMCTBAa, POCTOM KPYNHBIX TOPOJOB U pacIIUpeHHEM
ypOaHU3UPOBAHHBIX TeppuTOpuid. THTEeHCH(DHUKAINS TEXHOTEHHOW Harpy3Ky Ha
peCypCHBI MOTEHIIMAI [TOJI3EMHBIX BOJ M CBS3aHHbIE C HUMU DKOCUCTEMBI BEIyT
K IPOrpecCHUpYIOLIEMY YXYAUIEHHIO SKOJOTO-TMJIPOre0JIOrHueCKUX YCIOBHM
B lOxHoro Kazaxcrana. OTo cBSi3aHO Mpexk/ie BCErO C MCTOIEHUEM PECYPCOB
MOJI3EMHBIX BOJ], 00pa30BaHUEM JIEIIPECCUOHHBIX BOPOHOK U 30H MOANOPA BOJ,
3arpsI3HEHUEM TIOJ3€MHBIX BOJ, CYIECTBEHHO BIIMSIOIIMM Ha OKPYXKAIOUIYIO
NPUPOAHYIO Cpely M cpeay obuTaHus yenoBeka. OCOOEHHO MHTEHCUBHO 3TH
HEeraTHBHbIC U3MEHEHUS MPOUCXOAT B palioHaX Pa3BUTUS FOPHOIOOBIBAIOLICH,
HedTerazoqo0bIBaOIICH MXUMUYECKOU TPOMBIIIIIEHHOCTH, XapAKTEPU3Y FOIIHUXCS
3HAYUTETFHBIMU U3MEHEHHUSIMH CJIOKUBILIETOCs BOI0OOMEHa, YTO 00yCIOBIEHO
HapylIeHUSMH BOJHOTO OajaHca B HEApax, BHI3BIBAEMOIO OCYIICHHEM
MECTOPOKICHUM TOJIE3HBIX HMCKOMAeMbIX NpU HX J00bIYe, SKCIUTyaTaluen
MOJ3EMHBIX BOJ JUISI XO3SIICTBEHHOI'O M NPOMBIIIJIEHHOTO BOJOCHAOXKEHUS U
CUCTEM OTBEACHMSI JAPEHAXKHBIX BOJ, a TaKXKe HAJIWYUEM IPOMBIIUICHHBIX U
XO035HCTBEHHO-OBITOBBIX HEOUHUIIIEHHBIX CTOKOB.
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KiroueBble ci10Ba: 3arpsi3HEHHE MOA3EMHBIX BOJI, AaHTPOIIOTEHHBIE U3MEHE-
HUS, pecypchl MOA3EMHBIX BOJ, aHTporoneHTpu3M, FOxubiii Kazaxcran.

Introduction. The main groundwater resources of the Republic with
mineralization up to 10 g/l (55%) are concentrated in South Kazakhstan. At the
same time, the share of groundwater with mineralization up to 1 g/l is 59% of the
total projected fresh water resources of Kazakhstan (Smolyar V.A. et.al 2012).

The total value of the forecast groundwater resources with mineralization up
to 10 g/l is 87.5 million m3/day, including those with mineralization up to 1.0
g/l - 54.8 (62.6%); 1-3 g/l — 22.5 (25.7%); 3-10 g/l — 10.2 (11.7%). The main
groundwater resources are confined to the foothill plains of Zhetysu, Zailiysky,
Kirghiz Alatau, Karatau, Talas Mountains, as well as artesian basins. A smaller
part of them is concentrated in the massifs of fractured rocks. At the same
time, groundwater resources are unevenly distributed throughout the territory
of Southern Kazakhstan due to the prevailing geological, hydrogeological and
natural conditions. The largest modules of forecast groundwater resources are
observed in the territories of Almaty and Turkestan regions, where the main
groundwater reserves of Southern Kazakhstan with mineralization up to 1 g/l are
concentrated (Smolyar V.A. et.al, 2011).

146 groundwater deposits with total proven reserves of 25.6 million m?/
day have been explored in Southern Kazakhstan, including: for household and
drinking water supply - 8,7; industrial and technical water supply - 0.9; irrigation
of land — 15.9; balneological purposes (mineral waters) - 0.016.

Most of the explored deposits are located within the artesian basins - 43 and
the removal cones of foothill plumes and intermountain depressions - 43. 34
deposits are associated with deposits of river valleys, 26 groundwater deposits
are associated with limited structures of fractured-karst water massifs and zones
of tectonic disturbances. The largest number of underground water deposits
(52) have been explored in the Almaty region, to which the largest amounts
are associated of proven groundwater reserves (17.0 million m?*/day). The
distribution of forecast groundwater resources by administrative regions of the
Southern region is presented in Table 1 (Absametov M.K. et.al, 2019).

Table 1 - Distribution of forecast groundwater resources of Southern Kazakhstan

Administrative areas Forecast groundwater resources, million m*/day
Total Including with mineralization, g/l
up to 1 1-3 3-10
Almaty 49,8 39,1 8,4 2,3
Zhambyl 22,5 14,9 7,5 0,01
Kyzylorda 159 32 7,6 5,1
Turkestan 11,4 8.4 3,0 -
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Significant changes in natural hydrogeological conditions occur during the
exploitation of groundwater for water supply, irrigation, irrigation of pastures:

- there is a depletion of aquifers, that is, groundwater reserves of overlying
and adjacent horizons are depleted and extensive depression funnels are formed;

-hydrogeological conditions in oil and gas aquifers change during development
with formation pressure maintenance, which contributes to the penetration of
aggressive oil and gas fluids into the upper aquifers, pollutes ground and surface
waters, and changes the chemical composition of groundwater deposits;

- hydrogeological conditions on the areas of irrigated lands change
significantly: the water-salt balance of the irrigation zone changes, the level
of groundwater rises, which contributes to flooding, groundwater is polluted
with toxic substances of fertilizers and pesticides, that is, their hydrochemical
regime changes; there is (wide) salinization of lands, which is the main scourge
of irrigated agriculture and one of the important negative factors influencing the
geological environment;

- a significant impact on the hydrogeological situation is also exerted by
uncontrolled self-discharging of wells in certain areas, leading to the formation
of depression funnels that are extensive in area, resulting in a decrease in
groundwater levels.

Another type of anthropogenesis of the natural regime of groundwater is the
increase in their levels, accompanied by flooding of various structures and, at
the same time, having a more extensive distribution area. Flooding is associated,
as a rule, with floods and high waters and is of a short-term nature, its impact
entails a change in landscapes: waterlogging of lands, waterlogging, suppression
of natural vegetation (Mustafayev S.T. et.al, 2011).

From the standpoint of anthropocentrism, a number of degrees of territorial
disturbance of landscapes, ecosystems and their corresponding zones should be
distinguished (Belousova A.P. et.al, 2006):

- ecological well-being - in this case, the state of natural complexes is close
to their natural functioning;

- environmental risk - there is a fixed change in the natural properties of
natural complexes, leading to negative consequences;

- ecological crisis - changes in the properties of natural complexes pose a
threat to economic activity and human health;

- ecological disaster - in this case, negative changes lead to disruption of
economic activity and morbidity of people;

- environmental catastrophe - negative changes lead to the impossibility of
conducting economic activities and human habitation;

In all regionally expressed categories of anthropogenesis of the lands of
Southern Kazakhstan, there are local areas of various micro-, meso- and
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macro-anthropogenic scales in terms of area and intensity of technogenic
impact on natural ecosystems, accompanied by violations of the water-salt and
hydrochemical regime of the underground hydrosphere.

Materials and methods. During the field work, samples were taken at 106
observation points for a complete chemical analysis and for the determination
of technogenic chemical pollutants and the so-called pesticides, herbicides,
polychlorinated befinyls, which do not occur in nature, but are created by man.
All selected samples were handed over to the chemical-analytical laboratory
of the Institute for the determination of drinking groundwater pollutants of a
technogenic nature. This analysis was carried out on a computerized instrument -
a chemical analyzer (GC-MS, serial NeGSQA1312F07). It should be emphasized
that the sampling of drinking groundwater during field work requires adherence
to special rules. First, samples taken at the water intake (well) must be preserved
by adding the organic matter hexane, which, due to the very low concentration of
pollutants, must absorb these substances. After that, the taken sample should be
kept in a special cooler with ice at a temperature not higher than + 50°C.

Groundwater in the territory of Kazakhstan is in a wide variety of
hydrogeological conditions and is subject to powerful anthropogenic impact. First
of all, this is manifested in their contamination. The main sources of groundwater
pollution are gaseous, liquid and solid substances and production waste from
industrial enterprises of mining and oil and gas complexes, agricultural facilities,
cities and large settlements, large dumps of industrial, household and radioactive
waste. The ecological situation in South Kazakhstan remains unfavorable, and
environmental pollution is high.

The largest sources of contamination are observed near enterprises that
discharge industrial waste and wastewater onto the earth’s surface or into the
river network without prior treatment - in 2016, the total volume of wastewater
discharge into the river network amounted to 5,9 km?/year, including 0,131 km?/
year (2,25%) — untreated. The existing technologies for processing raw materials
in Kazakhstan in terms of waste output (per unit of production) are inferior to
advanced foreign analogues.

In recent years, the number of identified and potential sources of pollution
has remained virtually unchanged, which is due to the economic recession in
the republic, a decrease in the growth of industrial and agricultural production,
and the associated decrease in the discharge of mass pollutants and wastewater
volumes associated with these processes. The basis of the modern industry of the
country is the most environmentally hazardous enterprises of the metallurgical,
fuel and energy and mining industries (Kabdtakhmanoba S.K. et.al, 2016). They
account for 88.5% of all emissions into the environment. In South Kazakhstan,
largest centers of groundwater pollution have formed within the Karatau (South
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Kazakhstan) mining complexes, as well as in the Almaty region.

According to the results of monitoring in the area of large cities, areas of
groundwater pollution were identified in the zone of influence of individual
deposits. Near such pollutants, large halos of groundwater pollution are observed,
leading to the failure of entire groundwater intakes or their sections. The main
criteria for the quality of natural waters in terms of hydrochemical indicators
are the values of maximum allowable concentrations (MPC) of pollutants for
sources of drinking, household and fishery water use (Oskotskaya E.R. et.al,
2016), (Mukhamedzhanov M.A. et.al, 2018).

Depending on the size of the source of pollution and the amount of toxic
substances entering the aquifer, the scale of pollution varies over a very wide
range. In recent years, there has been a tendency to reduce the sanitary reliability
of underground sources of centralized drinking water supply. According to
groundwater monitoring data, 162 potential sources of pollution have been
identified in the territory of South Kazakhstan, 133 of them directly affect the
hydrogeochemical state of groundwater. The largest number was found in Almaty
(103) and Turkestan (29) regions (Table 2). They are the most ecologically
unfavorable regions of Kazakhstan in terms of pollution (Mukhamedzhanov
M.A. et.al, 2019).

Table 2 - Distribution of sources and sites of groundwater contamination and
availability of their observational network in South Kazakhstan

Number of potential Number of identified sites of groundwater
sources of groundwater contamination
Administrative areas contamination Total | surveyed | having an observation network
Almaty 103 10 10 10
Zhambyl 19 16 15 16
Kyzylorda 11 3 2 2
Turkestan 29 17 3 17
Total by SK: 162 46 30 45

In Kazakhstan, there is also areal pollution of groundwater with oil products
in the territories of almost all oil and gas producing complexes. In addition,
contamination of groundwater with radionuclides has been established at oil
production sites. The main areas of technogenic radioactive contamination
of groundwater are noted at the Semey nuclear test site and in the zone of its
influence, at the sites of peaceful nuclear explosions (including the so-called
«Azgir trace» in the Northern Caspian region), at the sites of burial and storage
of radioactive waste (especially in the territories Kokshetau, Kengir-Akbakai and
Chiganak-Aksuek mining complexes), in areas of developed uranium deposits,
especially by in-situ leaching (on the territory of the Shu-Sarysu mining complex

223



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

- developed uranium deposits Uvanas, Kanzhugan, Mynkuduk and Moinkum).
Most of the pollution centers are formed in industrial areas - 181, at agricultural
and municipal facilities - 47 and 26, respectively. This research is funded by the
Science Committee of the Ministry of Education and Science of the Republic of
Kazakhstan Grant No. BR10965134: Assessment of fresh groundwater resources
as the main source and long-term reserve of sustainable drinking water supply
for the population of the Republic of Kazakhstan.

Results and discussion. Let us now consider the ecological state of
groundwater in the context of the regions of South Kazakhstan (Smolyar
V.A. et.al, 2011). The following is the current state and level of groundwater
contamination in South Kazakhstan.

Almaty region. There are 103 potential sources of pollution and 10 identified
sites of groundwater pollution on the territory of the region. Groundwater
contamination in the region is characterized as dangerous, moderately dangerous
and permissible. The most intense technogenic impact on the geological
environment is exerted by the largest Almaty industrial district in the region
with the largest city in Kazakhstan — Almaty (about 1.8 million inhabitants) with
numerous industrial enterprises, municipal landfills of household and industrial
waste, ash dumps, sewage accumulators, filtration fields (Thevs N. et.al, 2017;
Pueppke S.G. et.al, 2018).

There are 24 underground water deposits in operation in the Almaty region.
Of these, 11 are subject to a dangerous (7) and moderately dangerous (4) degree
of pollution. Hazardous pollutants contain groundwater of the Almaty deposit
(removal cone) used for domestic drinking water supply in Almaty: cadmium -
up to 10 MPC, manganese - 7-14 MPC, mercury - 1-2 MPC, phenols - 6 MPC,
bromine - 2-5 MPC, petroleum products - 3-5 MPC, nitrates - up to 4 MPC.
Within the field, the greatest danger is posed by industrial enterprises located in
CHP-1, CHP-2, Pervomaiskaya oil depot, sedimentation tanks and waste water
storage, Avatskaya and Almaty poultry farms. Most of the sources of pollution
are concentrated in the northwestern part of the field, where contamination with
heavy metals, phenols, nitrates, fluorine, bromine, and petroleum products is
found in the groundwater (Zhang Z et.al, 2015). At the Almaty field, the upper
aquifers are polluted - up to a depth of 100 m or more.

The established sources contamination of groundwater deposits, first of all,
filtration fields ofthe cities of Almaty, Taldykorgan, Ushtobe, Zharkent, Kapshagai,
Kaskelen, Talgar, urban-type settlements Fabrichny, Shemolgan, Uzunagash,
Shilik, Chunja, Malovodnoye, Turgen, Karakemir, Mirny, Alekseevka, Avat,
Energeticheskiy, Taran. In addition, groundwaters of the deposits pollute the
tailings of the processing plants of the Koksu and Tekeli mines, the filtration
fields and sedimentation tanks of the Ushtobe meat processing plant, Sarkand
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cheese factory, Kapal butter factory, the Taldykorgan and Kirov sugar factories,
and the Razvilnen butter factory (Isupova M.V. 2019).

Zhambyl region. 32 groundwater deposits have been explored in the region for
economic, drinking and complex purposes, 6 of which are subject to pollution.
The most noticeable pollution of groundwater is observed on the territory of
the Talas-Assy interfluve, where the main industrial enterprises are concentrated
and the largest groundwater deposits have been explored and exploited (Talas-
Assy — southern part, North-Talas-Assy, Zhualy, Predeskov and Bijlikol), large
concentrated water intakes have been created. In the underground waters of
these deposits, fluorine with a maximum content of 3-8,2 MPC was registered,
in addition, a number of components were found in high concentrations: sulfates
—1,5-3 MPC, ammonium - 3-5 MPC, hardness - 3-4 MPC, mineralization - 2-2,5
MPC. In some places, groundwater contains nitrates and nitrites up to 1.7 MPC,
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Figure 1 - Map of groundwater contamination in South Kazakhstan

and chlorides appear near filtration fields and sugar factories — up to 2 MPC
and Synthetic surfactants - up to 4 MPC. The degree of danger of groundwater
contamination of these deposits is moderately dangerous and, in places,
dangerous. In addition to the Talas-Assy interfluve, polluted industrial drains
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pose a threat of contamination to the downstream Assy, Bijlikol and Shu-
Novotroitsk groundwater deposits, which are the main source of economic and
drinking water supply of the Assy district center and the city of Karatau. The
degree of danger of groundwater contamination of these deposits is moderately
dangerous, and the Shu-Novotroitsk is permissible.

Kyzylorda region. In the Kyzylorda region, 18 groundwater deposits have
been explored for economic and drinking purposes, 14 of which have been put
into commercial operation. According to regime observations, there is an increase
in water mineralization at seven exploited deposits. Thus, at the Terenozek
groundwater deposit, the mineralization of groundwater has increased to date
from 1,3 to 1,43 g/l, at the Kyzylorda — from 1,1 to 1,5 g/l, at the Karmakch —
from 1,53-1,6 to 1,65-1,8 g/, at the Rice — from 1,3-1,6 to 1,65-1,8 g/, at the
Shalkiya groundwater deposit — from 0,6-1 to 0,7-1,1 g/l, at the Sarybulak —
from 1,5-3 to 2-3,3 g/, at Kuvandarya — from 1,2-1,4 to 1,45-1,6 g/l. The degree
of contamination of the groundwater of these deposits is moderately dangerous.
Contamination of the groundwater of the upper aquifer within the limits of the
Torangylysay field (not exploited) and the developed Kyzylorda was noted.
For the first, groundwater pollution occurs from irrigated massifs located near
the deposit, for the second - due to the pulling up of substandard waters of the
Syrdarya River.

Turkestan region. 29 potential groundwater pollutants have been identified
in the region. These are solid waste accumulators: sludge accumulators of
JSC «Phosphorus», ash dumps of CHPP-1 and CHPP-2 of Shymkent, tailings
of concentrating factories of the Baizhansai and Achisai mines; liquid waste
accumulators: evaporation ponds of the Shymkent lead, phosphorus, oil refining,
chemical and pharmaceutical plants; filtration fields of Shymkent, Kentau,
Shymkent Poultry farm of the village of Zhelanda, Sastyubinsky cement works,
oil depots of Shymkent, Belye Vody village, Mankent village.

In the Turkestan region, 25 groundwater deposits have been explored for
economic and drinking and complex purposes, 21 of which have been put into
industrial development for economic and drinking water supply. Groundwater
contamination was detected only at 3 deposits. Within the Abai deposit, the
mineralization of groundwater varies widely — from 0,4-0,5 to 1,93-2,16 g/1, which
is 1,9-2,1 times higher than the MPC. Large sources of groundwater pollution
have been installed on the area of the Badam-Sairam field - JSC «Phosphorus»,
the regional oil depot. Thus, in the area of JSC «Phosphorus», the growth of
groundwater mineralization averages 0,14 g/l per year (from 0,5 g/l in 1988 to
1,2 g/l in 1992), the hardness reaches 1,8 MPC, permanganate oxidability is
17 times higher than the background. Smaller identified sources of pollution
are hydrolysis plant, meat processing plant, cement plant. The water intakes of
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the Badam-Sayram deposit are contaminated with the following components:
nitrates — 1,1-1,3 MPC, iron — 4,2 MPC, mercury - 3 MPC, phosphates — 2,5
MPC. Possible (potential) sources of groundwater pollution of the main water
intake are CHP-3, asbestos-buffer plant, cannery, flour mill, karakul plant,
electrical products plant, livestock complexes. The main polluting components
of the groundwater of the main intake exceeding the MPC are iron (6-20 MPC),
nitrates, oxidizability (1-1.8 MPC) and hardness (2-2.2 MPC). When processing
the uranium deposits of Uvanas, Kanzhugan, Mynkuduk in Betpak-Dala by
underground leaching, groundwater is contaminated with both radionuclides and
heavy metals within a radius of several kilometers from the deposits. There is an
increased content of lead, polonium, radon.

The most environmentally unfavorable regions of Kazakhstan in terms of
pollution are Zhambyl, Kyzylorda, Turkestan and Almaty regions, which make
up 52,2% of the Republic’s area (Figure 1).

Conclusion. The greatest changes in the conditions for the formation of
groundwater in South Kazakhstan are associated with anthropogenic impact on
the regime of surface runoff due to its regulation in the river basins of their
smaller tributaries. The ratio of increase and decrease in groundwater resources
depends on the geomorphological conditions of a particular area and can vary
significantly. Important factors in changing the conditions for the formation of
groundwater in South Kazakhstan are changes in the temperature regime of the
territory and anthropogenic pollution of groundwater.

Versatile anthropogenic impact on nature leads to significant changes in the
appearance of natural areas. Agricultural production is the main type of impact
on the natural and territorial complexes of Kazakhstan, which significantly
affects the landscape and ecological state of the land, covering 85,3% of the
country’s land. The main types of agricultural impact on landscapes are
agrogenic, reclamation and pasture. Steppe landscapes are disappearing, natural
forest landscapes are being replaced by derivatives, swamps are being drained,
deserts are being irrigated, and so on. At the same time, types of impacts and the
response of geosystems to them in each natural zone have their own specifics.
Thus, zonal patterns of changes in geosystems have been established and studied
during pasture digression under the influence of agriculture, during restorative
successions.
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