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INFLUENCE OF ANTHROPOGENIC FACTORS
ON HYDROGEOCHEMICAL CONDITIONS
OF UNDERGROUND DRINKING WATERS OF KAZAKHSTAN

Abstract. Assessment of changes in hydrogeochemical conditions of groundwater deposits in Kazakhstan
under climatic effect and human impact is an important scientific and practical problem. The study of the water-rock
system of drinking groundwater deposits under conditions of anthropogenesis and climate change will allow timely
prevention of the underground hydrosphere negative processesand preservation of drinking groundwater quality. The
main task of preserving the quality and usable groundwater resources from pollution and depletion can be solved
only on the basis of a deep study of the hydrogeochemical conditions of groundwater deposits. This will allow timely
detection of possible negative processes in the aquatic environment and taking the necessary measures to prevent the
further development of the aquatic ecosystem degradation. Conducting the constant monitoring of all aquatic
ecosystem components and the most valuable drinking groundwater deposits is the main purpose of planned
scientific research. Kazakhstan's water security is an important strategic task, which is aimed toward many years to
come.
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Introduction. The contamination of fresh drinking water resources is one of the most important
human-caused problems. Along with the growing population size and the development of industry and
agriculture, the issue of clean drinking water has become very important and will soon become one of the
most important problems of mankind. The results of the research show that today the issue of ground-
water, especially in large and densely populated cities of the world, faces a lot of problems. The penet-
ration of industrial waste into the soil, the availability of absorbing wells for the human livelihood waste
disposal, the excessive use of detergents and chemical purifiers, entry of chemical fertilizers and pesticides
into the ground contaminate groundwater in the most serious, if not the irreversible way.

Statistical investigations show that each person uses an average of 300 litres of water per day in
developed countries, in particular for bathing, washing dishes and clothes, washing hands and face, wa-
tering gardens, fruit and vegetable gardens and household plots. That is why, today governments are only
trying to provide clean water without microbial treatment, i.e. by way of chlorination process. Meanwhile,
the problem of contaminants dissolved in water remains in place.

The methods of researches. The territory of the Republic is located in the arid zone, except for
mountain and piedmont areas, where the average annual precipitation is exactly high. This helps to
maintain the water level of even land due to surface and groundwater flow. Provided that the obligatory
river water intakes (on ecology, energy, etc.) are fulfilled in the years with average water level, in general
the Republic is provided with water within the limits of the standard. In dry years, the water supply level
is 60% in general, while the shortage is mainly for irrigated agriculture.

In particular, water-ccological and water-energy problems with bordering countries remain unresol-
ved. In recent years the problem of using water coming from the territory of neighbouring countries has
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become acute: the river flow to Kazakhstan from neighbouring countries is reduced, which causes the
water resources shortage. According to the program, this trend is forecasted in the following years.

However, the hydrogeological features of the country predetermined the uneven territorial distri-
bution of the resources of drinking and household drinking groundwater, which affects the water supply of
its individual regions: about 50% of the resources are concentrated in the south of the country, 30% are in
the central, northern and eastern regions, and less than 20% are in the west [1-4].

Drinking water quality. Dissemination of pollutants. Solid and liquid pollutants are released from
the soil into sources of water supply as a result of so-called leaching. Small amounts of waste dumped on
the ground are dissolved by rain and fall into groundwater, and then into local streams and rivers. Liquid
waste quickly penetrate into the sources of fresh water. Solutions for spraying crops either age when they
come into contact with the soil, or fall into local rivers, or leach out in the ground and penetrate into the
groundwater. Up to 80% of such solutions are wasted, as most of them simply fall into the soil.

The time required for pollutants (nitrates or phosphates) penetration from soil to groundwater is not
known, but in many cases this process can last tens of thousands of years. Pollutants coming into the
environment from industrial plants are called industrial wastes and emissions.

Environmental legisiation is an effective mean of preventing pollution, but it is difficult to achieve
compliance with it. Therefore, a new international initiative — “the party responsible for pollution™ pays -
is ideal in its essence, but it rarely yields fruits. The World Health Organization(WHO) has published
recommendations on permissible levels of pollution. For example, the cadmium content in water should
not exceed 0.003 mg/l.

This article was prepared within the framework of the “Assessment of changes in hydrogeochemical
conditions of groundwater deposits in Kazakhstan under climatic effect and human impact™ grant project
No. AP05133721. “Drinking water pollution™ section.
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KA3AKCTAHHBIH ’KEP ACTbI CYJAPBIHbIH
AYBI3 CY CAHACBIHBIH THIPOI'EOXUMHUAJBIK KAFTAUJTAPBIHA
AHTPOIIOT'EHAIK ®AKTOPJAPJbIH 9CEPI

Annortamust. Ka3akcTaHHBIH Kep acThl CyIApBIHAKIMMATTHIK KOHE AHTPONOTCHAIK 9CEp €TYiHEH THIPOTEO-
XHMHSUTBIK YKaF TaHbIHBIHO3TCPICTEPIHE OaFa Oepy FHUIBIMH JKOHE ITPAKTHUKAIBIK MAHBI3IBI MOcETe OOIBIT TaOBLIA IBI.
«Cy-’KBIHBIC» JKYHECIH3EPTTEY AHTPOIOTCHES JKOHE KIMMATTBIH €3repyl >KaraaiibIHIA aybl3 CY MAKCATBIHIAFHI JKEP
acThl CYJAPBIHBIHKOHE)KEP aCThl THAPOC(EPACHIHBIH Kepi 9Cep €Ty MPOLECTEPIH VaKbITHLIBI AIABIH-AIYFAKIHE
camachlH CaKTayFa MYMKIHAIK Ocpeni. TexHoreHe3aiH acep €Tyl skoHe TAaOMFH OPTAHBI JIACTAYBI JKEP aCThl CYJIapbl-
HBIH KOPIIAFAaH OPTAHBIH JACTAHY ACHTCHIH YAKTBLIBI AHBIKTAY YIOIH CY 3KOKYHCCiHIH OAPIIBIK KOMIIOHCHTTCPIHIH
TYPAKTHl MOHUTOPHHTIH KOKET €TEI.

KepacTel cymapsIHBIH camacsl MEH NMAWaNaHy KOPJAPBIH JACTAHYJAH JKOHE CAPKBUIYJAH CAKTayJbIH OacThbl
MIHZETI JKEp acThl CYJAPBIHBIH THIPOTCOXMMILUIBIK >KAFAAWTAPBIH TEPEH 3EPTTEYy HETI3IHAE FaHA MICHIIyi
MYMKIH.ByJ cy opraceiHIa MyMKIH OONATHIH MKAFBIMCHI3 MTPOLECCTEP/l YAKTHLUIBI AHBIKTAYFA KOHE CY IK0XKYHECIHIH
TO3YBIHBIH OJIAH 9P JaAMYBIHA K01 OCpPMEY VIIiH KAKCTTI Mapaaapasl KAObTIayFa MyMKIHIIK Oepei.

Tyiiin ce3aep: Kep acThl CyIapbl, KIMMATTHIK >KOHE aHTPOTIOTEHIIK 9Cep, TEXHOTEHE3IH acep.
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BJIMAHUE AHTPOIIOT'EHHBIX ®AKTOPOB
HA THAPOT'EOXHUMHAYECKHUE YCJI0BHUA NOJ3EMHBIX BOJI KASAXCTAHA
INUTBEBOT'O KAUYECTBA

Annortamust. OUECHKA M3MCHEHHH THAPOTCOXMMHUYCCKUX YCIOBHH MECTOPOKIACHHH MOA3EMHBIX Box Kazax-
CTaHA TIPH KJIMMATHYCCKUX W AHTPOIOTCHHBIX BO3ACHCTBHAX NPEACTABICT COOOW BAKHYIO HAYUHYIO M IIPAK-
THYECKYIO 3a14y. MI3yueHHe CHCTEMBI «BOJA — IOPOAA» MECTOPOKACHUHN MUTHEBBIX BOJ B YCIOBHAX AHTPOIOICHE3A
W M3MCHEHMH KIMMAaTa MO3BOJIMT CBOCBPEMEHHO IPEAOTBPAINATh HETaTHBHBIC MPOLIECCHI MO3EMHON ruApoc(eps! U
COXPAHATH KAYECTBO IMOA3CMHBIX BOJ MUTHEBOTO HazHAUCHM. OCHOBHAA 3371a4a COXPAHCHMS KAUECTBA M 3KCILIYa-
TAIIMOHHBIX 3aIaCOB MO3EMHBIX BOJ OT 3arPsI3HCHHS M MCTOINCHMS MOYKET OBITh PEIICHA TOIBKO HA OCHOBE IIy00-
KOTO M3YYCHHSI THAPOTCOXUMHUYCCKUX YCIOBHA MECTOPOXKICHHH IOJ3EMHBIX BOZA. JTO IO3BOJHT CBOCBPEMCHHO
BBIIBILITH BO3MOXKHBIC HETATHBHBIC ITPOIICCCHI BOJHOM Cpeabl M MPUHUMATh HEOOXOJMMbIC MEPHI 0 ITPEAOTBPAIIC-
HHUIO JAJbHEHMINErO Pa3BUTHS ASTPAAAlMK BOJHOM SKOCHUCTEMBL. M3yueHHE MUTHEBBIX MOA3eMHBIX BoA Kazaxcrana
JOJDKHO CTaTh BAYKHOW COCTABILIFOLICH OOIIIX MCCIICAOBAHUI BOJHBIX PECYPCOB PECIyOIMKH, KaK OJHOTO M3 CaMBIX
ICHHBIX TOJIC3HBIX HCKOMACMBIX Ha 3emie. BomHas O¢3omacHocTh Kazaxcrana ABIACTCA BAKHOH CTPATCTHUCCKOM
3a4a4el, HaLJICHHON HA MHOTHE TOJbI BIIEPE.

K/mio1eBbie ¢/TI0BA: THTHEBBIC IIOI3EMHBIC BOJBI, 3aTPSA3HCHUC, IKCILTY ATAIIMOHHBIC 3aMIAChL
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