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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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«Xanplk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesunenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H =19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimagacteipsuiran npogeccop, Haszapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachHBIH ¥IJITTHIK FRUTBIM akagemusicey PKB, 2024
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBernHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanbHas akanemus Hayk Pecryonuku Kazaxcrany, 2024
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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
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Abstract. The most important task in the development of hydrogeological
science is to comprehensively study the possibilities of using groundwater for
various household, economic and industrial needs, such as water supply, irrigation,
and the construction of hydraulic structures. The relevance of the problem being
solved is mainly due to the fact that groundwater is considered as isolated jets
coming out of the earth's interior, in no way connected with the hydrogeological
situation in the surrounding world. The aim of the work is to analyze the quality of
underground mineral waters of terrigenous deposits of the Hauterivian-Barremian
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aquifer complex of the Lower Cretaceous. The object of the work is the Biragzang
deposit of thermal mineral waters, with. Upper Biragzang, Alagir district, North
Ossetia-Alania. Geological problems are solved by a complex of hydrogeological
studies, including the collection and generalization of geological information
on previous work in the area and at the site of the water intake, groundwater
monitoring for one year and subsequent processing and generalization of its
results, experimental filtration work, with compilation report with the calculation
of groundwater reserves. An assessment of the state of groundwater was carried
out, hydrodynamic and qualitative indicators were analyzed. The possibility
of extracting high-thermal medical-table low-mineralized bicarbonate sodium
groundwater in the declared volumes of approximately 120 m*/day at a dynamic
level of 38.3 m was substantiated.

Keywords: high-thermal low-mineralized medical table water of bicarbonate
sodium composition, well, alkaline reaction of the medium, Chernogorskaya
monocline, terrigenous deposits of the Hauteriv-Barrem aquifer complex of the
Lower Cretaceous, water inflow interval, experimental hydrogeological studies,
regime observations, piezometric level, flow rate, mineralization
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AnnHoTtauusi. OpbIc THAPOTEOJIOTHS FHUIBIMBIHBIH JaMybIHAAFbl €H MaHbI3/IbI
MIiHAET JKep acThl CYJIapblH CyMeH XaOABIKTay, cyapy, THIPOTEXHUKAJbBIK
KYPBUIBICTap Cally CHUSKTBI 9PTYPJIi TYPMBICTHIK, IIAPYaIlbIIBIK XKOHE OHJIIPICTIK
KQXKETTUIIKTEpre MaijagaHy MYMKIHAIKTEPIH JKaH-KaKTbl 3€pTTey OOJBII
TtaObiiaabl. [lenmimin JxkaTKaH MOCEJICHIH ©3CKTUIIr, HEri3iHeH, ep acThl
CyNapbIHBIH JKEpAiH 1IKI KaOaThlHAH IIBIFAThIH OKLIAYJIAaHFAH aFblHIAp peTiHIe
KapacThIPBUTYBIMEH OalJIaHBICTBI, OJlap KOpIIaraH dJeMAET T'HIPOTeOIOTHSIIBIK
KaraiiMeH elkaHaai Gaimanbichl KOK. JKyYMBICTBIH MakcaTbl: TeMeHTi OOpIbIH
layrepuB-bappemiik cynbl TOPU30HT KEUICHIHIH TEPPUTeHI KEH OPbIHIApbIHBIH
KEep acTbhl MHHEPaJIbl CyJIapblHBIH camachlH Tanjay. JKYMBICTBIH OOBEKTici
Biparzay TepManasl MUHEpaJAbl Cylnap KeH OpHbI OOJbIN TaObuiaabl. JKoraprbl
Buparszanr, Anarup aynanst, Contyctik Ocetus-Ananus. [eonorusuisik Mmocesnenep
THPOTEONOTUSUIBIK 3epTTeyJIep KeIlIeHIMEH HICIIiie/li, OHBIH ILIH/e aylaH/1a )KoHe
Cy aJly OpHBIHJa OYPBIH aTKapbUIFaH )KYMBICTAP TypaJbl TE€OJIOTHSUIBIK aKIapaTThl
KHHAY JKOHE JKaNIbLIay, Kep acThbl CyTapbIHBIH Oip Kbl1 OOHBIHA MOHUTOPHWHTII
JKOHE OHBIH HOTHKEIIEPiH KeHIHT1 OHJIEY KOHE HKaJbLIAy, TOKIPUOSTIK Cy3riiey.
KYMBIC, KEep acThl CyJapbIHBIH KOPBIH €CenTen KypacThipy ecedimeH. XKep acThl
CyNapbIHBIH Kal-KyWiH Oaranay >KYpri3iii, THIpOIUHAMUKAIBIK JKOHE CaraibIK
KepceTKilTepre Tanfay xacaiael. Toymirine mamamen 120 M3 moamimzenrex
kesemze 38,3 M TUHAMHUKAIBIK JCHTEHIe KOFapbl TEPMUSUIBIK EMJIK-YCTEIIIK
TOMEH MHHEpaIJaHFaH THAPOKapOOHATTHl HATPUH Kep acThbl CyJIapblH ajy
MYMKIHITT HeTi3eI/Ti.

Tyiiin ce3mep: OukapOOHATTHI HATPUM Kypambl JKOFapbl TEPMUSUIBIK
TOMEH MHHEpaJJaHFaH eMIIK ac Cybl, YHFbIMa, OPTaHbIH CIATUIl peaKIHsChI,
UYepHoropckass MOHOKIMHAJBI, ToMeHr1 Oop ke3eHiHiH [ayrepuB-bBappem cymb
TOPU3O0HT KeIlIeHIHIH TePPUTEHIIK IIOT1HA1IEep1, CYABIH TYCY apajibIFbl, TOKIpHOEIiK
THIPOTEONOTUSUIBIK 3ePTTEYIIep, PeXKUMIIK OaKblIayiap, Mbe30METPHSIIBIK JCHICH,
aFbIH JKbUIAaMIBIFbI, MUHEPAJIIaHy
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AHHoTanus. Baxneimeil 3amgadeil pa3BUTHS T'HAPOr€OJIOTMYECKON HayKu
SIBIIIETCS] BCECTOPOHHE M3yUeHHe BO3MO)KHOCTEH MCITOIBb30BaHMS MTOA3EMHBIX BOJI
JUTS Pa3TUYHBIX OBITOBBIX, XO3IHCTBEHHBIX M MTPOMU3BOICTBEHHBIX HYX/I, TAKMX KaK
BOJOCHA0KEHHUE, OPOLICHUE M CTPOUTENBCTBO THAPOTEXHUUYECKUX COOPY)KEHHH.
AKTyanbHOCTb peIIaeMoi MpoOJeMbl IaBHBIM 00pa3oM 0O0yCJOBJIEHA TEM, YTO
[IOJI3€MHBIE BOJIBI pACCMATPUBAIOTCSI B KAUECTBE U30JIUPOBAHHBIX CTPYH, BBIXOIALINX
W3 3€MHBIX HEAp, HUKOMM O00pa3oM HE CBS3aHHBIX C THIPOTeOJIOTHYecKOn
cUTyaluell B okpyskatoiieM mupe. Llenbro paboThl sBIsieTcs IPOBEICHUE aHAIU3a
Ka4eCTBa MOA3EMHBIX MHHEPAJIBHBIX BOJ TEPPUTCHHBIX OTIOXKEHUH TOTEpUB-
0appeMCKOro BOZIOHOCHOTO KOMIUIEKCA HIDKHETO Mesia. OOBeKTOM pabOThl CIIY>KUT
bupar3anrckoe MecTOpoXkIe€HHE TepMaJbHBIX MHUHEpPAIbHBIX BOA, c. BepxHuit
buparzanr, Anarupckuii paiion, PCO-Ananus. ['eonorndeckue 3a1a4n pemaroTcs
IIyTeM KOMIUIEKCA I'MIPOIeOJIOrMYEeCKUX HUCCIEI0BaHUM, BKIOYAOMMX cOOp U
0000111eHIEe re0I0rn4ecKoii HH(OpPMaINH 10 paHee TPOBOIUMBIM paboTaM B paiioHe
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M Ha yYacTKe PacIloJOKEeHUs BOI03a00pa, MPOBEICHNEe MOHUTOPHHTA MOA3EMHBIX
BOJ] B TEUEHHUE OTHOTO T0/Ia U Mocieaytomias 0opadoTka 1 00001IeHNE Pe3ynbTaToB,
MPOBEJICHUE ONBITHO-(QUIBTPAIMOHHBIX paboT, € COCTAaBJICHHWEM OT4eTa C
MOJICYETOM 3aITacoB IMOJ3EMHBIX BOJA. ABTOpaMH IpOBEJICHA OIEHKA COCTOSHUS
MO/3EMHBIX BOJ, MPOAHAIU3UPOBAHBI THIPOANHAMUYECKHE M KaueCTBEHHBIC
MoKa3aresii 1 000CHOBaHA BO3MOXKHOCTH JTOOBIYM BBHICOKOTEPMAIBHBIX JIEIEOHO-
CTOJIOBBIX CITA0OMUHEPATH30BAHHBIX THAPOKAPOOHATHBIX HATPUEBBIX MOI3EMHBIX
BOJI B 3asIBJICHHBIX 00beMax mpumepHo 120 M*/CyT npu IMHAMHYECKOM ypOBHE —
38,3 m.

KnroueBble cJji0Ba: BBICOKOTEpMaibHasl CIa0OMUHEpATM30BaHHAS JIeYeOHO-
CTOJIOBasl BOJA T'MIPOKApOOHATHOTO HAaTPHEBOTO COCTaBa, CKBAKHMHA, IIEIOYHAS
peakust cpenbl, YepHOropcKass MOHOKJIMHAJb, TEPPUTEHHBIE OTIOKEHUS TOTEPUB-
0appeMCKOro BOJOHOCHOTO KOMIUIEKCAa HMIKHETO Mejla, WHTEPBaJl BOIOIPUTOKA,
OIBITHBIE ~ THAPOTrEOJOTMYECKHE HCCIECIOBaHMs, pPEXKHUMHBIE HAOIIOICHUS,
MbE30METPUUECKUN YPOBEHbD, 1€OUT, MUHEpAIN3aLHS

Introduction

At the initial stage of the research, stock materials on geological and
hydrogeological works and meteorological observations previously carried out in
the area under consideration, located on the territory of North Ossetia-Alania, were
studied. As a result, initial data on the well were obtained. At this stage, geological
reports on the results of prospecting and exploration work were analyzed both in
the Biragzang area of mineral waters and in the adjacent area. In addition, similar
works were analyzed in other countries, in particular (Saibi et al., 2021; Pasvanoglu
et al., 2021; Zholtayev et al., 2018).

Well No. 1 at the Biragzang site was drilled at the stage of a detailed search
for thermal mineral waters conducted in 2012-2013. A gas survey was carried out
by the Gas Geochemical Party of the Moscow Geological Prospecting Institute.
Anomalous gas halos were revealed in the subsoil air of sediments overlying
bedrocks of various lithological compositions and faults in them. Subsoil air
samples were taken from wells with a depth of 0.9 ... 1.3 m, a diameter of 60 mm
for gas components-indicators. The content of CO,, H,, O,, N,, CH,, CO,, and He
was determined. Several zones with anomalous CO, content were identified, due to
subvertical migration of carbon dioxide over fluid-conducting systems, coinciding
with zones of increased rock fracturing (Marques et al., 2020). The area of the
survey was 1.5 sq. km. The data of these works made it possible to significantly
clarify the details of the geological structure of the valley of the river closed by
sediments. Ardon and its gentle slopes, which made it possible to more reasonably
choose the location of deep well No. 1BT (Klyuev et al., 2020; Klyuev et al., 2021).

Well No. 1 was drilled with a BU-3000 BD rig. Its design depth was determined
at 2350 m in such a way as to cross the entire thickness of the sandy-clay deposits
of the Kichmalka suite (K kc) of the aquifer Hauterivian-Barremian terrigenous
complex, from which to well No. water inflows were obtained with a flow rate
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of about 35-50 dm®/s. To a depth of 1141 m, the well is cased with a D-245 mm
technical string and the annular space is cemented along the entire length of the
string. After reaching the target depth (2370 m), the well was cased in the interval
of 1050-2370 m with a D-168 mm string and the annulus was also cemented
throughout the entire interval. The wells in the study, in which water samples were
taken, were considered using the methods given in the publication (Kassenov et al.,
2018).

Based on the results of well logging in well No. 1, zones of the most permeable
rocks were identified in the Early Cretaceous sediments penetrated by the well,
to be tested for the inflow of thermal mineral water by perforating a casing string
with a diameter of 168 mm from bottom to top (Klyuev et al., 2020; Ayvaz et
al., 2018). After declining the well, the following intervals were perforated: 2160—
2156, 2150-2146,2142-2136, 21062102, 2100-2096, 20842080, 2068-2064 m.
A total of 30 m of casing pipes with a diameter of 168 mm were perforated.

The well was flushed for two days, and then a test release was made (2064-2160
m). The flow rate of water with a fully open valve stabilized at a value of 5.6 I/s,
the water temperature was 53 °C. In the process of observing the level recovery, the
pressure rose to 268 m above the surface.

At the present stage of subsoil use, the actual production of mineral waters from
well No. 1 is carried out in a stable mode (Moldashi et al., 2021; Lyashenko et al.,
2020) and does not exceed 150 m3/day. In 2018, a pool 20x 30 m in size and 1.5 m
deep was built 10 m from the well, where water is supplied from the well around
the clock. Residents and guests of the republic come here all year round to take hot
baths. In the future, Aqua-Don LLC plans to carry out industrial bottling of mineral
water. The conducted studies contain the provisions of the technologies presented
in the article (Stepanets et al., 2018).

Materials and methods

Study of the groundwater regime. Regime observations at the site were carried
out for 1 year - from June 2016 to July 2017. Measurements for the entire period
were carried out at an adjusted flow rate (license limit) of 1.74 1/s. As a result of
the monitoring, all seasons of the calendar year were covered. The data obtained
were further used in the analysis of the available groundwater supply of the
site (Jgamadzea et al., 2018; Hollis et al., 2017). The flow rate of the wells was
determined by the volumetric method - by the time of filling the measuring tank - a
standard barrel with a volume of 200 dm*. Measurements of the level (pressure)
of groundwater were made using a 25 atm manometer mounted at the wellhead.
Groundwater temperature observations were carried out directly at the wellhead,
in accordance with the generally accepted methodology. Results of regime
observations in 2018-2019 flow rate, head, water and air temperatures are shown
in Figure 1.

As a result of the observations, it can be concluded that for the period from
2017-2018. to 2018-2019 no noticeable change in water pressure in the well and
flow rate was recorded.
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Figure 1 - Graphs of monitoring observations

Experimental and  experimental-operational — hydrogeological  studies.
Experimental and pilot-operational hydrogeological studies were carried out in 3
stages: Stage I - removal of the “natural background”. At this stage, the problem
was solved of obtaining data characterizing the initial situation before a long period
of artificially created regime, corresponding to the operating conditions of the
well in the future with the selection of the declared water demand. Stage II - pilot
production. This stage was the main one, according to the results of which the
initial data were taken, according to the assessment of operational reserves. During
the pilot production, a slight dependence of the well regime on climatic factors was
revealed (Sabri et al., 2019; Apollaro et al., 2019). The rapid recovery of the level
and a fairly stable chemical composition of the well water under various operating
modes, starting from the time of completion of hydrogeological studies (2018) and
during the period of experimental hydrogeological studies until their completion,
indicate the reliability of the well when operating with a flow rate equal to the
declared demand (Lu et al., 2017; Hebblewhite et al., 2020).

Sample selection. The sampling included taking water samples for hydrochemical
(complete and typical) analyzes during experimental hydrogeological studies.
Considering the data from experiments and the experience of several scientists
in the study area, a more qualitative analysis of groundwater was carried out
(Mitrofanova et al., 2017; Osipov et al., 2017; Romanova et al., 2017).

At the end of the pilot run, a water sample was taken for a complete chemical
analysis (control analysis) (Alakangas et al., 2020; Zhan et al., 2018). Water
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sampling for sanitary and bacteriological studies was carried out in accordance
with sanitary and epidemiological rules and regulations in dark glass bottles of 0.5
liters each. Samples were stored in a refrigerator in a vertical position (cork down).

Composition and classification of underground waters. According to their
chemical composition, degree of mineralization, and gas composition, groundwater
in the study area is divided into fresh and mineral (Maldaner et al., 2018; McLean
et al., 2019; Farlin et al., 2019).

Mineral water. According to the circulation conditions, mineral waters are
stratal fissured. They can be divided into two groups: sulfide and without “specific
components and properties.”

The group of sulfide mineral waters is located in the southern part of the area
under consideration and is confined to zones of tectonic faults in the band of
distribution of carbonate rocks of the Upper Jurassic (Titonian and Kimmeridgian
stages). The wells drilled in the lower part of the Tamiskdon River valley from the
Tithonian sediments brought out self-flowing waters of sulfate magnesium-calcium
composition with mineralization up to 4.1 g/dm3 and H2S content up to 240 mg/
dm3.

Sodium chloride and sodium-calcium waters were obtained by wells No. 1 (in
the range of 1230—1440 m) and No. 3T (in the range of 103—-398 m). In well No.
1, with self-discharge in an open hole, these waters had a very insignificant flow
rate (0.0007 dm3/s), mineralization of 5.7 g/dm3, and a temperature of 21 °C. In
well No. 3T from the Upper Cretaceous carbonate deposits (interval 103-398 m),
during pumping with a very low flow rate (about 0.15 ... Silic acid (3.9 mg/dm3)
was present in water in small amounts.

Calcium-sodium chloride waters were discovered in well No. 3T in Tithonian
limestones (Upper Jurassic). Pressure water with a formation pressure of 27.4 MPa,
but with an insignificant flow rate (0.03 ... 0.1 dm3 /s) and salinity of 7.5 ... 10.4 g
/ dm dm3), boric acid (up to 21 mg/dm3) and volatile phenols in increased amounts
(up to 6.3 mg/dm3).

After the completion of drilling and testing of well No. 3T (2014), the salinity of
water taken out of the Barremian stage deposits decreased from 1.0 to 0.7...0.85 g/
dm, as a result, these waters have moved from the category of medical table waters
to the natural table ones.

Discussion

Assessment of the conditions of natural protection of groundwater. One of the
most important factors characterizing the protection of the groundwater of the site
are: the pressure character of the target aquifer; significant depth of formation of
the mineral waters of the region. An additional condition that ensures the protection
of groundwater in the assessed area is the presence of cementation of the well
annulus. No. 1 from the surface of the earth to a depth of 50 m, which hinders the
penetration of pollutants into the target aquifer. The combination of these factors
makes it possible to classify the groundwater of the site as protected.

Natural hydrogeological model of the site and schematization of hydrogeological
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conditions. Pliocene deposits are developed in the northern part of the described
territory and are mainly represented by coarse clastic sediments (conglomerates,
sandstones, etc.). In the geological literature, these sediments are called the
sequence of dislocated conglomerates, which in turn is subdivided into the sequence
of upper (N,-Q,rd) and lower (N, _ls) conglomerates (Lysogorskaya suite). In the
hydrogeological literature, this sequence corresponds to the aquiferous Akchagyl-
Apsheron terrigenous complex and the weakly aquiferous Meotic-Pontic terrigenous
complex, respectively. The total thickness of the Pliocene deposits can be more than
1300 m, however, for the purposes of fresh water supply, individual consumers use
only the upper part of the Akchagyl-Apsheron, which was uncovered by scattered
single wells.

Weakly water-bearing Miocene terrigenous complex (N,). The Miocene
sediments are mainly represented by clays with interlayers of marls, sands, and
sandstones. In well No. 1, this sequence was penetrated in the interval of 30-200 m
and is represented by clays with sandstone interbeds. The thickness of this complex
to the north of the described area varies from 300 to 1000 m.

Impermeable Maikop terrigenous complex (P3-N, mk). A thick member (800
1000 m) of clay formations of the Maikop series of Oligocene and lower Miocene
sediments serves as a screen on the path of groundwater circulation.

Impermeable locally aquiferous Paleogene complex (P, fs). Marls and clays of
the foraminiferal series within the described area are considered as water-resistant
strata, although sometimes, under favorable geological and structural conditions,
relatively small water inflows can be found in them.

According to the results of testing the well in 2015 and further in 2017-
2018, in the process of geological study of the subsoil area, it was found that the
mineralization of water decreased to 1 g/dm* and, due to a change in the chemical
composition, water of chloride-hydrocarbonate sodium composition.

Similar studies are being carried out in various regions of the world, in particular
in the Republic of Kazakhstan; increased attention is paid to the solution to the
issues posed in the article, due to the presence of significant underground mineral
waters in the territory (Malkovsky et al., 2016).

Results

To assess the quality of mineral waters, the results of chemical analyzes carried
out in 2018-2019 were also involved. The indicators characterizing the quality
of groundwater in the site were considered: data from analyzes conducted in
2017-2018. and testing in 2018-2019 The macrocomponent composition of water
includes the content of the following components, mg/dm3: cations (sodium: 248 +
302.9; potassium: 1.5 + 3.2; magnesium: 0.04 <+ 0.061; calcium: 0.7+ 2.0) ; anions
(chlorine: 55.6 + 66.8; sulfate: 46.1 + 76.1; bicarbonate: 378.3 + 531.0; dry residue:
675.0 + 707.0; salinity: 0.9 = 1 ,one. Generalized indicators are shown in Table 1.
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Table 1 - Generalized indicators

i issi tent

. Unit of Maximum p§rm1551ble Conten Number of
Indicators concentration, mg/ I
measurement dm’, no more from before analyzes
Hydrogen indicator unit pH 6.5...8.5 8.35 9.2 6
General hardness mg-eq/dm? 7 0.03 0.06 6
Qil product mg/dm? 0.1 undefined |undefined 3
Phenols mg/dm? 0.001 undefined | undefined 3
Oxidability mgO/dm’ 5 0.25 1.28 4
permanganate

In 2017 (January 28, 2017), FGU SE «Sevosgeologorazvedka» tested well
No. 1, after which, before the start of the geological survey of the subsoil area
(until 2017), well No. 1 was not tested. Within one year, from July 2017 to June
2018, during the quarterly hydrochemical testing of the well, it was revealed that,
compared to 2015, the water quality of the studied aquifer complex has undergone
a significant change: mineralization has decreased.

In order to obtain timely reliable information necessary for making operational
decisions to ensure the rational use of the mineral waters of the site, control
over their condition under the influence of man-made and natural factors, object
monitoring of groundwater is provided according to the attached scheme (Table 2).

Table 2 - Scheme of object monitoring of mineral groundwater at the site

Object of | Observation Observed Measurement Periodicity
observation points indicators method
Exploited Debit Volume 1 time per mont
aquifer Water level By pressure gauge 1 time per mont
complex of Water temperature thermometer 1 time per mont
terrigenous - 3 times a year for a
sediments . typical (abbreviated
of the Well No. 1 Accord%ng to cheri/lri)cal aglalysis of W;ter;
Hauterivian- Water quality a specially - once a year for a
Barremian control dev?loped .. | complete chemical analysis
stages (K1g- production quality of water:
br), 2064— control program | _ 4 times a year for water
2160 m analysis.
The condition
Technical of the wellbore, .
condition Well No. 1 wellhead piping, ) I time per year
pavilion, etc.
Potential sources | Visual inspection
of pollution; by the subsoil
. . established user together with
High Security . . . .
Zone Subsoil plot regulgtlons‘ f(.)r‘ representatives of 1 time per year
economic activities | Rospotrebnadzor
in the zone of strict | for North Ossetia-
regime Alania
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Recording of mineral water monitoring data is carried out in a special regime
observation log, which should also reflect the results of well repair work, water
sampling for chemical and bacteriological analyses.

Conclusion

In the period 2019-2020 on the subsoil plot, exploited with the help of well
No. 1, located on the southern outskirts of the village. Upper Biragzang of the
Alagir region of North Ossetia-Alania, hydrogeological studies were carried out
in order to reassess the groundwater reserves of the Hauteriv-Barrem terrigenous
complex. The research includes the following set of works: regime observations
in well No. 1; experimental and pilot production; laboratory studies (chemical
sanitary-bacteriological, radiological analyzes of water). An assessment of the
state of groundwater was carried out, hydrodynamic and qualitative indicators
were analyzed. The possibility of extracting high-thermal therapeutic-table
low-mineralized bicarbonate sodium groundwater in the declared volumes of
approximately 120 m*/day at a dynamic level of 38.3 m was substantiated.
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