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2 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.

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 xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



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».
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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
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Editorial chief
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Scientific secretary

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

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
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FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6
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SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
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FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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A. Sh.Kanbetov'*, M.Z. Muldakhmetov?, D.K. Kulbatyrov',
A.K. Shakhmanova', A.A. Abilgaziyeva'

"Non-profitJSC «Atyrau Oil and Gas University named after Safi Utebayev»,
Atyrau, Kazakhstan;
*National Academy of Science Republic of Kazakhstan, Almaty, Kazakhstan.
E-mail: a.kanbetov@mail.ru

STUDY OF HEAVY METALS AND ARSENIC CONTENT IN
SOILS OF THE COASTAL ZONE OF THE CASPIAN SEA OF THE
KAZAKHSTAN SECTOR

Abstract. The study of the content of heavy metals and arsenic in the soils of
the Caspian coast is of great practical importance. It is necessary to monitor the
ecological state of the soil and assess the degree of its pollution on the existing
situation. The so-called background content of heavy metals and arsenic in the
soils of the coast will serve as a reference point for the study of contaminated
soils in the event of an emergency oil spill, and will also reliably determine the
rate and degree of their contamination.

Generally accepted methods and methods were used in conducting the
observations. Chemical contamination of soils according to the results of the
study has not been established.

The concentrations of gross forms of heavy metals are also below the
established standards of maximum permissible concentrations (MPC), with the
exception of single exceedances of gross copper. The exception is arsenic, the
content of which almost everywhere exceeds the values of MPC, the maximum
concentrations of which reach 7.1 MPC. High concentrations of arsenic are
a regional natural geochemical feature of the territory, which are noted in the
results of a number of research works carried out in the Caspian region. A feature
of the studied area is the extremely low content of mobile forms of heavy metals,
the concentrations of which are hundredths of the MPC, including in areas
where there was an excess of gross forms. The MPC indicators established by
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regulatory documents often do not take into account the geochemical features of
the province and, moreover, the local features of the soil cover formed in natural
abnormal territories. In soils above geochemical anomalies, some elements
may be contained in an amount comparable to that observed in technogenically
heavily polluted soils, or even exceed it.

According to the results of laboratory analyses, it can be concluded that the
influence of technogenic factors on the content of heavy metals and arsenic in
soils has not been revealed.

Key words: heavy metals, arsenic, soil, Caspian coast, Kazakhstan sector.

A.IIl. Kan6eros'*, M.3. Myaanaxmeros?, /I.K. Kyaoarsipos!,
A.K. IllaxmanoBa!, A.A. A0uirasuesa’

'«Cadu OtebaeB arbiHAarbl AThIpay MYHail %oHe ra3 yHuepcuteri» KeAK,
Atsipay, Kazakcrasn;
2Kazakcran PecryOnukachbIHBIH ¥JITTBIK FBIIIBIM aKaIEMHSICHI,
Anmarel, Kazakcras.
E-mail: a.kanbetov@mail.ru

KA3AKCTAH CEKTOPBIHBIH, KACIIMH TEHI3I JKAFAJIAY
AVMAFBIHBIH, TONBIPAK K¥YPAMBIHJIAFbI AYBIP METAJIJIAP
MEH MbIIIBAKTBI 3BEPTTEY

AnHoTanus. Kacnuii sxaranaysl TONBIPAKTap KYpPaMbIHJIAFbl ayblp MeTal-
Jlap MEH MBIIIBIKTBI 3ePTTEY/IIH NMPAKTUKAIBIK MaHbI3bl 30p. ByJ1 TOnbIpakThiH
SKOJIOTUSUIBIK JKaFJaiblH OaKbulay KOHE OHBIH JIACTaHy JOpEeXKeCiH Kaszipri
XKaraaiira Oaranay yiriH Kaxer. JKarajay TONBIpaKTapbIHIAFEl ayblp METagap
MEH MBIIIBIKTHIH (POHABIK KypaMbl MYHAWUJIBIH TOTEHIIE TOTUTY1 JKaFaaiibIHa
JaCTaHFaH TONBIPAKTHI 3€PTTEY KE31H/E TIPEK HYKTEC1 OOJIBIN, COHBIMEH Karap
OJIapJIbIH JIACTaHYy KapKbIHBI MEH JOPEKECIH CEHIMI aHBIKTayFa MYMKIHJIIK
oepei.

bakputay >kyprizy KesiHie Kajambl KaObUITaHFaH oJIiCTep MEH Tacuiiep
KOJITAaHBUI/IBL. 3epTTEy HOTHXKeNepi OOIBIHINA TOMBIPAKTHIH XUMUSUIBIK JIACTAHY I
AHBIKTAJIFaH JKOK.

AybIp MeTaIIapABIH KaJIbl TYPICPIHIH KOHIICHTPAIMSCHI, KAl MBICTBIH
O1p PETTIK achlll KETYiH KOCIaFraH/a, MEeKTI pyKcaT eTUIreH KOHIIEHTPAIUsSHBIH
(ILIPK) OenrineHreH HopMmaiapblHaH TeMEH. MakcuMalbl KOHLIEHTPALUSICHI
7,1 IIPK sxeretin, typaktsl aepmik [HPK acaTbiH MbIIIbSIKEpEeKIIETIKKE
ue. MBIIBIKTBIH JKOFapbl KOHIIEHTPALMACHI ayMaKThIH aWMakKTBIK TaOUFu
TEOXUMISITBIK epeKIIeNiri 0ombIn Tadbbuiaabl, OyHIail Ty KbIpbiM Kacinii MaHbI
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aliMarbpIHAa KYpri3iareH Oipkarap 3epTTey KYMBICTAPbIHBIH HOTHKEJIEpiHJIe
TipKenreH. 3epTTeNeTiH TEPPUTOPUSHBIH €PEKILEINIri ayblp MEeTalIap/blH KbLI-
KBIMAJIbI HBICAH/IAPBIHBIH 6T€ TOMEH KYpaMbl OOJIBIN TaObLIaIbl, OHBIH IIIiH]IE
YKAJITIBI TYPJEP/IIH aChIl KeTyl OalKasFaH skepiep/ie oJap bl KOHIIEHTPAIIUCHI
[IPK >xy3nen 6ip Oemirin Kypaiasl. HopmaruBTiK KykarTapaa OenriieHreH
[IPK kepcetkimrepi koOiHECE TPOBUHITUSHBIH T€OXUMHUSIIBIK ©3TCIIETIKTEpiH,
ocipece TaOUFU aHOMAJ/Ibl ayMaKTap/Aa KaJbIITACKAH TONBIPAK KaMbBUIFBICHI-
HBIH JKEPriTIKTI epeKIIeNiKTepiH eCKepMen . [ €OXuMUsIIBIK aHOMaIusIapAarsl
TOIBIpaKTapAa KeHOip HSIeMEHTTEp TEXHOTEHMIIK JKOFaphl JIACTAHFAH TOIIBI-
pakrapnaa OaiKaraTelH MeJIepie 00Tybl HEMeCe OJ1aH J1a achIll KTyl MYMKIH.

3epTxaHajblK Tajnay HOTHXKeNepi OOWBIHINA TOMBIPAKTAFBI ayblp MeTall-
Jap MEH MBIIIBIKTBIH KypaMblHA TEXHOTEHIIK (aKTOpiIapIblH dcepi aHbIKTa-
MaFaHJIbIFbl Typajbl KOPBITHIHIBI )KacayFa O0Iabl.
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NCCIIEAOBAHUE COAEPKAHUSA TAKEJBIX METAJIVIOB U
MBIIIBIKA B IIOYBAX ITPUBPEXKHOM 30HbI KACIIUMIICKOI'O
MOPsA KA3BAXCTAHCKOI'O CEKTOPA

AHHOTanus. M3yueHue coiep:kaHus TSDKEJIBIX METAJUIOB M MBbIIIbSKA B
noyBax nobepexpss Kacnusg mmeer Oosblioe mpakTuueckoe 3HaueHue. OHO
HEOOXOIUMO JUIsl KOHTPOJS 33 SKOJOTMYECKUM COCTOSHUEM IOYB M OLIEHKHU
CTEIIEHU €€ 3arpsA3HEHUs Ha CYyLIECTBYIOLlee MNoJoKeHue. Tak Ha3bIBaeMoe
(hoHOBOE cOziepKaHMUE TSDKEJIBIX METAJUIOB M MBIIIbSIKa B MOYBaX MOOEpexbs
HOCITY’KUT TOYKOM OTCYeTa IPH MCCIEJOBAaHUU 3arps3HEHHBIX T0YB B CIIydae
aBapuItHOTO pa3iuBa HE(PTH, a TAKKE TO3BOJIUT JOCTOBEPHO ONPEIEIUTh TEMIIbI
U CTEMNEHb UX 3arps3HEHUS.

[Ipu npoBeneHny HaOMIOAEHUH OBUIM HCIIONB30BAHbI OOIIETIPUHATHIE METO-
JUKU U METO/Ibl. XMMHUYECKOE 3arpsiI3HEHUE MTOYB 10 PE3YIbTaTaM UCCIIEI0BAHMS
HE YCTaHOBJIECHO.
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Konnentparuu BajaoBbIX (OpPM TSKEIBIX METAIUIOB TaKXKe HIKE YCTaHOB-
JIEHHBIX HOPMaTHBOB IIPeIebHO-10IycThiMUX KoHLeHTpauuu (ITJIK), 3a uckiro-
YEHUEM €IMHUYHBIX MPEBBILICHUN BaJIOBOM Menu. VCKIOYEHUE COCTABISIET
MBIIIBSK, CONEPKAHUE KOTOPOTO MPAKTUYCCKH ITOBCEMECTHO TPEBBIIIACT
3HaueHus [1/IK, MakcumanbHble KOHLIEHTpauu kotoporo pocturarot 7,1 TTJIK.
Bricokre KOHILIEHTpAIlMM MBIIIbIKA SBISIOTCA PErHOHAIBLHOM TPUPOIHOM
TeOXUMUYECKOH 0COOCHHOCTBIO TEPPUTOPUH, KOTOPHIE OTMEYAIOTCS B PE3Yyib-
TaTax psla KCCIENA0BAaTeNLCKUX paboT, mpoBoaMMBIX B [Ipukacnuiickom
peruoHe. OCOOCHHOCTBIO UCCIICyeMON TEPPUTOPHH SIBIISICTCS KpaliHE HU3KOE
coZiep KaHUe TOJBIKHBIX (DOPM TSIKENBIX METAJIJIOB, KOHIIEHTPAIIMH KOTOPBIX
coctasysitotT cotbie monu [IJIK, B Tom ymciie Ha y4acTkax, TAe HaOIIOIaIoCh
MIPEBBIIICHUE BAJIOBBIX (OpM. YCTAHOBJICHHBIC HOPMATHUBHBIMHU JOKyMEHTaMHU
nokazarenu [IJIK 3adacTyio He YYHTHIBAIOT T'€OXMMHUYECKHE OCOOEHHOCTHU
MPOBHUHIIUK W, TeM Ooliee, JOKadbHble OCOOEHHOCTH IOYBEHHOTO MOKPOBA,
c(hOpMHUPOBAHHOTO Ha MPHUPOTHBIX AHOMATBHBIX TEPPUTOPHUSIX. B mouBax Hax
FCOXUMUYECKHUMHU aHOMAJIHMSIMU HEKOTOPBIE AJIEMEHTBI MOTYT COJEP>KAThCs B
KOJIMYECTBE, COIIOCTAaBUMOM C TE€M, KaKoe HaOJII0aeTCsI B TEXHOICHHO CUJILHO
3arpsI3HEHHBIX TTOYBAX, HIIN JJAXKe MPEBOCXOAUTH €TO0.

[To pesynapraram J51a0OpaTOPHBIX AHAIM30B MOXHO CJHI€JIaTh BBIBOJ, YTO
BJIMSTHUS TEXHOTEHHBIX (DAKTOPOB HA COCPIKAHUE B MTOUBAX TSHKEIIBIX METAIIJIOB
M MBIIIbSIKA HE BBISIBJICHO.

KuroueBble cj10Ba: TsSHKENbIe METAILIBI, MBIIIIBSK, TIOYBA, Modepexbe Kacmus,
Ka3aXCTaHCKUU CEKTOP.

Introduction. The Caspian Sea is the largest closed reservoir on the planet
with huge reserves of oil, gas and biodiversity. At least about 330 species living
in the Caspian Sea are endemic. At the same time, this unique reservoir is a very
fragile and vulnerable ecosystem. The main aspects of current environmental
problems in the region are associated with serious pollution of oil and heavy
metals and, as a result, a decrease in biodiversity levels, floods and fluctuations
in water levels.

Currently, ecosystems of the Caspian Sea are undergoing changes under
the influence of natural factors and human activities (Sokolskiy et al., 2021;
Kenzhegaliev et al., 2021; Kenzhegaliev et al., 2021:16; Baibotayeva et al.,
2021; Kenzhegaliev et al., 2019:14).

In the fall of 2019, scientists of the Atyrau University of Oil and Gas named
after Safi Utebayev, together with the Kazakhstan Agency for Applied Ecology
LLP, in accordance with the Contract UI163260 (Ground part) with NCOC
N.V. company carried out field and analytical work within the framework of the
implementation of «The National Plan for oil spill prevention and response in the
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sea and inland water bodies of the Republic of Kazakhstan» and «The National
Plan for oil spill preparedness and response at sea, inland water bodies and in the
safety zone of the Republic of Kazakhstan» (Report NCOC N.V., 2019).

A safety zone of dry land has been investigated - a land zone extending for
five kilometers from the shoreline of the sea towards the land, which may be
contaminated due to an oil spill at sea or a source of sea pollution. The coastline
is based on -27 mBS, from the average annual sea level over the past decade. The
offshore coastal zone has been studied taking into account the location of plant
biotopes, but not less than 5 km from the shore.

The purpose of the studies is to identify areas and zones of priority protection
of environmentally sensitive zones along the coast of the Kazakhstan sector
of the Caspian Sea from the border with the Russian Federation (RF) to the
Tupkaragan Bay to determine priorities for oil spill response (Kenzhegaliyev,
2010; Gilazhov et al., 2020; Johnston, 2003; Pogrebov, 2010).

When conducting research, ground observation stations in the coastal zone
above the water edge were examined. Sampling stations are located perpendicular
to the shoreline and are designated as profiles (sections). Along the entire
northern and eastern coasts of the Kazakhstan sector of the Caspian Sea (KSCS)
on the profiles there are 3 ground stations from SPO1 to SP19, one of which is at
the water edge and further along the profile - 2 stations at a distance of 1000 and
5000 meters. From SP20 to SP28, 2 stations were examined along the profile (15
and 150 meters).

In total, 75 coastal stations were subjected to observation (in the table). The
planned length of the research route along the seacoast from the border of the
Russian Federation to the Tupkaragan Bay was more than 1200 km, the distance
between the profiles was no more than 20 km.

Table - Number of stations, coordinates and components to be determined

Ne | Station Latitude Longitude Ne | Station Latitude | Longitude
1. |SPOI1 46° 29 49°51'48.257" |39. | SP11- 46° 50' 52°42'
13.962" N |E 1000-On  [31.672" N [3.547"E
2. |SP02 46° 35' 50°1'47.909" |40. |SP12- 46° 44' 53¢ 3
24.994" N |E 1000-On  [15.696" N |8.027" E
3. |SPO3 46° 41" 50°14'40.212" |41. |SP13- 46° 37" 53¢ 2
12.847" N |E 1000-On  [35.996" N [6.152" E
4. |SP04 46° 48' 50° 34'26.099" |42. | SP14- 46° 29' 53°1
24.273"N |E 1000-On  [26.751" N |18.426" E
5. |SPO5 46° 51" 50°43'39.469" |43. |SP15- 46° 18" 53°0'
36.628" N |E 1000-On  [14.531" N [30.620" E
6. |SP06 46° 56' 51°2'7915"E |44. |SP16- 46° 11 52° 54!
55.834"N 1000-On  [23.786" N |14.192" E
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7. |SPO7 47°0' 51°26'39.224" |45. |SP17- 46° 4' 53°3'
45.127" N |E 1000-On  |32.187" N |2.305"E
8. |SPO8 46° 54' 51°40'16.525" |46. |SP18- 45° 36' 52°45'
18.370" N |E 1000-On  |57.004" N |1.867"E
9. |SP09 46° 50' 51°58'14.904" |47. |SP19- 45° 27 52° 35"
20.580" N |E 1000-On [ 13.226" N [19.361"E
10. | SP10 46° 46' 52°15'29.596" |48. |SPO1- 46° 31" 49° 49'
14.384" N |E 5000-On  [12.937" N |9.077"E
11.|SP11 46° 50' 52°41'37.498" |49. | SP02- 46° 37 49° 59’
4.662"N |E 5000-On  [25.723" N |11.220"E
12.|SP12 46° 44' 53°2'21.140" |50. | SPO3- 46° 43" 50° 14
18.837"N |E 5000-On  [54.167" N |18.989" E
13.|SP13 46° 37" 53°1'19.158" |51. | SP04- 46° 51 50° 34
36.900" N |E 5000-On  |5.704"N [45.393"E
14.|SP14 46° 29' 53°0'31.901" |52. |SPO5- 46° 54' 50° 44'
22.697" N |E 5000-On  |16.962" N |13.063" E
15.|SP15 46° 18' 52°59'45.872" |53. | SP0O6- 46° 59' 51°0'
23.878" N |E 5000-On  [27.965" N [46.668" E
16.|SP16 46° 11' 52°53'27.709" |54. | SPO7- 47°3' 51°25'
21.138" N |E 5000-On  |23.745" N |51.240" E
17.|SP17 46° 4' 53°2'15.899" |55. |SPO8- 46° 56' 51°43
34.658" N |E 5000-On  [4.956" N [14.290"E
18.|SP18 45° 37 52°44'17.398" |56. | SP09- 46° 52 52° 1
5.703"N |E 5000-On  [2.196"N |18.759"E
19. |SP19 45° 27 52°34'33.590" |57. |SP10- 46° 48' 52° 15
16.676" N |E 5000-On  |55.363" N |55.580" E
20. | SP20 45°24' 51°58'47.311" |58. |SP11- 46° 52 52°43'
46.943" N |E 5000-On  [19.698" N |47.815" E
21. |SP21 45° 20" 51°26'29.983" |59. |SP12- 46° 44' 53°6'
57.747" N |E 5000-On  |3.080"N |15.556"E
22. |SP22 45° 11" 51°15'35.283" |60. | SP13- 46° 37 53¢ 5
51.236" N |E 5000-On  [32.328" N |14.121"E
23. |SP23 44° 58' 51°2'54.820" |61. |SP14- 46° 29' 53 4
19.045" N |E 5000-On  |42.914" N |24.546" E
24. |SP24 45° 3" 50°19'36.304" |62. |SP15- 46° 17 53°3
36.958" N |E 5000-On  [37.095" N [29.569" E
25. | SP25 45°0' 50°1'24.878" |63. |SP16- 46° 11" 52°57
51.709" N |E 5000-On  |34.328" N |20.136" E
26. | SP26 44° 51" 50°4'1.646" E |64. |SP17- 46° 4' 53°¢6'
35.198" N 5000-On  [22.251" N |7.916"E
27. |SP27 44° 38' 50° 18'31.507" |65. | SP18- 45° 36 52°47
41.285" N |E 5000-On  |22.158" N |59.701" E
28. |SP28 44° 25 50° 14'33.512" |66. | SP19- 45°26' 52°38'
30.416" N |E 5000-On  [59.376" N |22.429"E
29. |SP0O1-1000-On [46° 29" 49°51'16.436" |67. | SP20(-150) | 45° 24" 51° 58
37.762" N |E 42.087" N |47.534" E
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30. [SP02-1000-On |46° 35' 50°1'16.586" |68. [SP21(-150) |45° 20" 51°26'
49.145" N |E 53.009" N [31.507"E
31. [SP03-1000-On |46° 41" 50° 14'35.908" |69. | SP22(-150) [45° 11" 51°15'
45.107" N |E 48.999" N |41.383" E
32. |SP04-1000-On |46° 48' 50°34'30.843" | 70. | SP23(-150) | 44° 58' 51°2
56.505"N |E 15.270" N [59.131"E
33. |SP05-1000-On |46° 52' 50°43'46.477" | 71. | SP24(-150) [45° 3' 50°19'
8.666"N |E 32.108" N [36.717"E
34. |[SP06-1000-On |46° 57' 51°1'51.512" | 72. |SP25(-150) [45° 0 50° 1
26.220" N |E 48.609" N |30.153" E
35. |SP07-1000-On |47°1' 51°26'29.783" | 73. | SP26(-150) [ 44° 51' 50° 4'
16.872" N |E 36.953" N [8.017"E
36. | SP08-1000-On | 46° 54' 51°40'54.417" | 74. | SP27(-150) | 44° 38' 50° 18
37.737"N |E 40.073" N |38.099" E
37. |SP09-1000-On |46° 50' 51°58'51.660" |75. | SP28(-150) | 44° 25' 50° 14
40.910" N |E 30.147" N [40.282" E
38. |SP10-1000-On | 46° 46' 52°15'34.789"
46.580" N |E

In the autumn of 2019, studies were conducted at 50 stations.

Some of the stations were unavailable for research: fire in the SPO1 section
area, flooded salt marshes - SP07, surge phenomena in the SP15-SP19 section and
worsening weather conditions (blizzard, snow) on the coast of northern Buzachi
(SP20). The total length of the research route along the seacoast was - 2762
km. Also, the location of some profiles and the number of ground observation
stations were changed in accordance with the real landscape of the coastline, the
nature of the soils (flooded salt marshes), fire.

The hydrometeorological measurements, vegetation observations, soil
sampling and morphological descriptions of soil horizons were carried out
directly on the ground, and subsequent analysis of soil samples was carried out
in laboratory conditions.

Materials and basic methods. Generally accepted methods and methods
were used during the observations.

The soil samples were taken to determine the content of heavy metals and
petroleum products at a typical site for the surveyed area, where a test site with a
size of 10m x 10m was laid, and spot samples were taken at the corners and in the
center of the site. Samples were taken in layers from 0-5 cm and 5-20 cm depths
in accordance with the requirements of the following regulatory documents:
GOST 17.4.3.01-83 «Nature protection. Soils. General requirements for soil
sampling» and GOST 17.4.4.02-84 «Nature protection. Soils. Sampling methods
and preparation of samples for chemical, bacteriological, and helminthological
analyses», «Instructions for sampling when controlling soil pollution with oil
and petroleum products. Basic requirements. 2006» and NCOC N.V. field work

115



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

guidelines: «Background environmental studies and production environmental
monitoring: field work. Revision of A0l. December of 2016» HSE-H34-
PR-0001-000.

Research results. The criteria for assessing soil pollution are currently
MPCs of chemical elements established by regulatory sanitary and hygienic
documents. MPC of chemicals in soil, approved by Order of the Minister of
National Economy of the Republic of Kazakhstan dated June 25, 2015, No. 452
«On approval of Hygienic Standards for environmental safety (soil)». MPCs
of pollutants missing in the specified order were used from RND 03.1.0.3.01-
96 «Procedure for standardization of production waste generation and disposal
volumesy.

The results of laboratory analyses showed that the concentrations of most
elements determined in soils along the Caspian Sea coast are within the
established MPC standards.

The content of gross forms of lead and zinc in all sampled soil samples is
mainly tenths of the established MPC standards.

Maximum concentrations of gross lead in the surface layers of 0-5 cm and
5-20 cm at the level of 16.3-14.9 mg/kg (0.51-0.47 MPC) were noted in the soils
of the SPO8 and SP14 stations, respectively.

The fluctuation of concentrations in the upper soil horizons, except for the
recorded maximum values, is 1.04-13.4 mg/kg (0.03-0.42 MPC), which is
also a low indicator of the content of the element in soils. The lead content not
exceeding the lower detection range of the laboratory method of 0.07 mg/kg is
noted in isolated cases (Figure 1).
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Figure 1 —The gross lead content in the soils of observation stations, autumn 2019.

The zinc content varies widely, ranging from 9.8 to 58.2 mg/kg (0.09-0.53
MPC) in various horizons. The maximum amount is observed in the surface
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soil horizons of the SP08 station, where zinc concentrations reach 0.61-0.72
MPC (66.6-79.0 mg/kg) in the sampling horizons 0-5 and 5-20 cm. In 45% of
the analyzed samples, the zinc content in the upper soil horizons is below the
detection limit of the method (<0.7 mg/kg), (Figure 2).

|| Ll ||illiul!!liilluil il ||| L

4'1-'-_-

:l:l'l! ll'.i-
.ai Gf &% t¢ OC £f R CC £E B8 &% i

]
1

Figure 2 — The gross zinc content in the soils of observation stations, autumn 2019.

Analysis of data on the content of pollutants in the soils of the northeast
coast of the Caspian Sea revealed an almost widespread excess of the normative
indicators of gross forms of arsenic and copper (in isolated cases).

Isolated cases of exceeding the MPC of gross copper are noted in the soils of
the SP0O8 station at a depth of 0-5 and 5-20 cm, amounting to 38.4 mg/kg (1.67
MPC) and 29.9 mg/kg (1.30 MPC), respectively, in other soil samples the copper
concentrations do not exceed the tenths of MPC, the fluctuations of which are
1.10-15.2 mg/kg (0.05-0.66 MPC) (figure 3).
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Figure 3 - Gross copper content in the soils of observation stations, autumn 2019.

The concentrations of gross arsenic in soils are in a wide range of fluctuations,
which in the surface horizons of soils is mainly 1.03-13.56 mg/kg (0.52-6.78
MPC). As the maximum level of arsenic content, it is worth to highlight the
highest indicators recorded in the soils of the SP22 and SP23 stations (-150)
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at the level of 14.06 mg/kg (7.03 MPC) and 14.24 mg/kg (7.12 MPC) in the
selection horizons 5-20 and 0-5, respectively. Minimal concentrations of arsenic
are observed in the soils of the SP02 stations in the horizon of 5-20 cm and SP06-
1000-On horizon of 0-5 cm, the indicators of which are below the detection limit
of the laboratory method (< 0.07 mg/kg). Arsenic concentrations in soils below
the MPC level (1.03-1.91 mg/kg), marked by laboratory analyses in 20% of
samples, are mainly distinguished at stations on the north coast located within
the SP02- SP06 profiles. The eastern part of the coast, characterized by SP08-
SP28 profile stations, is characterized by a widespread excess of arsenic MPC
at the level of 2.03-14.24 mg/kg (1.01-7.12 MPC), except for SP10-5000-On
(5-20 cm) and SP13-5000-On (0-5 cm) stations, where it is not observed. In
particular, the territories of the coast of the Tupkaragan Peninsula, Buzachi and
Kulaly Island (SP21 - SP28 profiles) are distinguished with the highest arsenic
content in the soils, where its concentrations in individual upper soil horizons are
represented by the maximum values recorded by the results of studies (Figure 4).
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Figure 4 - Gross arsenic content in the soils of observation stations, autumn 2019.

Discussion. In the northeast Caspian region, NCOC N.V. has repeatedly
carried out environmental studies, the results of which prove the natural high
content of arsenic reaching the level of 10.0 MPC in soils and make it possible
to attribute abnormal concentrations of arsenic to the regional geochemical
feature of the territory (Report LLP «Kazekoproekt», 2017; Report LLP
«Kazekoproekt», 2018; Report Sh.Yessenov, 2019). Similar studies were carried
out in the Caspian region and are outlined in the joint work of «The Caspian State
University of Technology and Engineering named after Sh. Esenov» and «The
Tyumen Industrial University», which also confirm the anomalous feature of the
increased arsenic content in coastal soils, noted at 10.0 MPC (Kenzhetaev et al.,
2018; Kenzhetaev et al., 2019).The scientists of The Kazakh Research Institute
of Soil Science and Agrochemistry named after U.U.Uspanov, on the basis of
field route studies and the establishment of genetic properties of soils in the
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coastal zone of the Northern Caspian region, developed a scale of soil stability
to anthropogenic effects. Maps of soil resistance to mechanical disturbances and
petrochemical pollution have been drawn up. Geoinformation technologies and
remote sensing materials were used in mapping (Erokhina et al., 2018).

Conclusion. Based on the results of laboratory tests, it can be concluded that
the influence of technogenic factors on the content of heavy metals and arsenic
in soils was not detected.

Chemical contamination of soils according to the results of the study has not
been established.

Concentrations of gross forms of heavy metals are also below the established
MPC standards, except for single excess of gross copper. The exception is
arsenic, the content of which almost everywhere exceeds the MPC values, the
maximum concentrations of which reach 7.1 MPC. High concentrations of
arsenic are a regional natural geochemical feature of the territory, which are
noted in the results of a few research works carried out in the Caspian region.

A feature of the study area is the extremely low content of mobile forms of
heavy metals, the concentrations of which make up hundredths of the MPC,
including areas, where excess of gross forms was observed.

The MPC indicators established by regulatory documents often do not
take into account the geochemical features of the province and, moreover,
the local features of the soil cover formed in natural abnormal areas. In soils
above geochemical anomalies, some elements can be contained in an amount
comparable to that observed in technologically strongly contaminated soils, or
even exceed it. As a result, there can be situations, in this case with arsenic, when
the background content of elements in the soil, due to their concentration in the
mother rock and soil formation conditions, exceeds the current MPC standards.
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