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Analysis of the quality of water resources of the Republic of Kazakhstan

The article summarizes and analyzes the data of observations on the condition of water resources of the Re-
public of Kazakhstan. The rivers and lakes of Kazakhstan are sources of water consumed by the population of
the country for various needs, while the availability of water is reduced, and the demand for it is growing due
to the development of large cities and expansion of business in various regions of the country. Therefore the
problem of saving and rational usage of available water resources is topical. The article shows the factors af-
fecting the quality of water in open reservoirs as well as the results of observations of fresh water sources for
five years. The analysis of data presented testifies to the deterioration of the environmental situation as a
whole. The number of water resources having class of hazard «pure» is decreasing, and the number of water
sources of «dirty» and «very dirty» classes is increasing. It is noted that the most contaminated areas are the
territories of East Kazakhstan and Karaganda, Aktobe and Zhambyl regions. The level of pollution of fifteen
water resources was determined, it was noted that the main pollutants are zinc, manganese, nickel and nitro-
gen compounds. The analysis of the data presented indicates the need to address the serious problem caused
by fresh water pollution due to an increase in the amount of sewage, and ways to solve this problem should
have a legislative basis that will protect the environment from the harmful effects of anthropogenic factors.

Keywords: water resources of the Republic of Kazakhstan, rivers, pollution, pollutants, environmental protec-
tion.

Water occupies a special place among the natural resources of our planet. It is known that less than
30 % of the Earth's surface is land, and everything else is the World Ocean. And although there is a lot of
water on the globe, it is not evenly distributed across the countries and regions of the Earth. It should be
borne in mind that fresh water is negligible, it means about 3 % together with the ice of the Arctic, Green-
land and Antarctica in relation to the general water resources of our planet.

Resources of surface river waters of the Republic of Kazakhstan according to the State Committee of
the Republic of Kazakhstan on average are estimated at 100.9 billion m® per year of which 56.5 % are
formed in Kazakhstan and 44.4 % amount comes from adjacent territories such as China, Republic of Uzbek-
istan, Republic of Kyrgyzstan and the Russian Federation [1, 2].

Our country occupies the last rating among the former Soviet Union republics for water availability.
Specific water availability is about 36,000 per 1 km? and 6,000 m’ per person per year [2].

There are eight river basins on the Kazakhstan territory, the largest of which are Irtysh, Balkhash-
Alakol, Aral-Syrdarya and Zhayik-Caspian, it consists more than 90 % of water resources in total.

In general Kazakhstan water resources are unevenly distributed across regions. Thus 34.5 % of all water
resources are in the Eastern region, 4.2 % in the North, 2.6 % in the Central region, 24.1 % in the South,
21.2 % in the Western South, 13.4 % in the West.

Total resources of fresh water are estimated at 524 km® including 80 km” of water locating on the glaci-
ers, 190 km® of water are concentrated in lakes, the resources of the rivers contain 101 km’. Reserves of
groundwater make up 7.6 km’, including next points: for domestic and drinking water supply — 5.6 km’; for
household, drinking and industrial and technical water supply — 0.4 km’; for domestic and drinking water
supply together with irrigation of land — 1.3 km” [3].

At present 67 % of the population of Kazakhstan can use the central system of drinking water supply,
while in Russia this figure is 89 %, in Great Britain, Germany, France, Singapore and Israel it is almost
100 %. Access to the centralized system of water disposal is less than half of the country's population, in
Germany and France — 93 %, the UK — 98 %. By 2040 it is expected to increase the irretrievable consump-
tion of water for public utilities up to 1.4 km’ (an average of 1.9 % per year). The population growth is pro-
jected to 20.8 million people, which will lead to an increase in water consumption up to 35 %, while the ur-
ban population will increase from the current 53 % to 73 % due to the formation of agglomeration centers on
the basis of the largest cities of Kazakhstan such as Astana, Almaty and Shymkent with a population of at
least two million people as well as Aktobe and Aktau which have a high proportion of the able-bodied popu-
lation and where small and medium businesses are most actively developing. As the country develops other
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major cities of Kazakhstan may become centers of agglomeration, which will require the construction of a
new water infrastructure to meet the needs of the growing population of agglomerations in water supply and
sanitation [3].

The situation with lack of affordable drinking water, waste water and waste water treatment is aggra-
vated by the backlog in the technical support and repair of the existing infrastructure of centralized water
supply. A significant part of the communal infrastructure is in a dilapidated state, which leads to high water
losses. On a nationwide scale they account for about 40 % of the total amount which is significantly higher
than in countries such as the USA (11 %), Russia (21 %), the UK (23 %). One of the reasons for the backlog
in infrastructure development is the weak tariff setting mechanism, which does not allow covering operation-
al and investment costs [4].

The general unsatisfactory state of assets (over 60 % worn ones) worsens the quality of the services of
centralized water supply. The efficiency of public services in Kazakhstan lags behind those of the United
Kingdom, Italy, and Russia: there are 1.5 to 4 employees per thousand water users, while it is 0.3 to 1.3 per-
son in other countries [5].

In general the gradual economic recovery of the demand for water will increase as the population be-
comes larger. In this connection it is necessary to carry out large-scale works on saving and rational use of
water resources [5].

Parameters of drinking water quality standards in Kazakhstan generally correspond to European stand-
ards and the World Health Organization, but the levels of the maximum allowable values of international
standards, for example, for turbidity, are often more stringent.

According to the Committee for Consumer Protection of the Ministry of National Economy of the Re-
public of Kazakhstan, the main reasons affecting the quality of water in open reservoirs are:

—non-observance of the size of water protection zones,

— the formation of spontaneous household dumps,

— effluent of industrial and agricultural objects,

—accommodation of residential and industrial facilities on the banks of river beds without coordination

with the sanitary epidemiological service, accidents on sewer networks, and others [3].

The level of surface water pollution was estimated from the complex index of water pollution (IWM),
which is used to compare and identify the dynamics of water quality changes and varies insignificantly from
year to year (Table 1).

Table 1
Distribution of water bodies with a class of hazard
Amount of water bodies
Class of hazard 2011 2012 2013 2014 2015
«Pure» 13 (15.3 %) 23 (21.5 %) 25 (22.9 %) 18 (16.2 %) 10 (9.9)
«Moderately polluted» 52 (61.2 %) 49 (45.8 %) 52 (47.7 %) 49 (44,1 %) 65 (60.8)
«Polluted» 12 (14.1 %) 26 (24.3 %) 17(15.6 %) 28 (25.2 %) -
«Dirty» 5(5.9 %) 6 (5.6 %) 6 (5.5 %) 11(9.9 %) -
«Very dirty» 1(1.2 %) 2 (1.9 %) 9 (8.3 %) 3 (2.7 %) 33 (28.3)
«Extremely dirty» 2 (2.35 %) 1 (0.9 %) - 2 (1.8 %) 1(1.0)

In 2014-2015 the number of water bodies of the class «pure» has decreased compared with 2012-2013.

In 2015 the number of water bodies with the class «very dirty»(33) increased compared with 2011-
2013 (2011 — 11,2013 —2,2013 —9).

The observations on the quality of surface waters by hydro chemical indicators were carried out at 215
hydro chemical stations, which were distributed in 88 water bodies in 2011; then 240 hydro chemical sec-
tions were distributed for 104 water bodies in 2012. In 2013-2015 observations were made on 240 hydro
chemical stations, which were distributed on 109 water bodies, namely 71 rivers, 16 lakes, 14 reservoirs,
3 canals, 1 sea [3].

Constant water pollution occurs in water bodies on the territory of the East Kazakhstan area, Karagan-
da, Aktobe, Zhambyl regions by heavy metals, nutrients and organic substances, in connection with the his-
torical discharges of chemicals (the river Ilekbor, pollutant is chrome), a historical accident at a chemical
plant (Lake. Biilikol — increase in BODS), obtaining of purification discharges from mining and mining en-
terprises (the rivers Cherubaynura, Kara-Kengir, Sokyr, Nura, pollutants are nitrogen nitrite, ammonium salt,
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copper, zinc, oil products, phenol S), (the rivers Krasnoyarka, Breksa, Tikhaya, Glubochanka, pollutants are
zinc, cadmium, copper, iron, manganese, ammonium salt) (Table 2).

In addition, excess MPCs are fixed due to high background concentrations of chemicals in the regions.
For example, in the basin of the river Tobyl there were manganese, nickel, iron; in the mountain rivers of the
Ile river basin copper, fluorides were; In Balkash — Alakol systems of lakes and lakes of Shchuchinsk —
Borovoe resort zone there was high mineralization.

Table 2
Information on pollution of surface waters of the Republic of Kazakhstan
Name of water body, region Level of pollution Name of pollutants
Elek river (Aktobe region) «Very dirty» Boron, chromium (6+), ammonium saline
Esil river (Akmola region) «Very dirty» Nitrogen, manganese
Glubochanka river «Very dirty» Zinc, manganese
(East Kazakhstan)
Brex river (East Kazakhstan) «Very dirty» Zinc, manganese
Tikhaya river (East Kazakhstan) «Very dirty» Zinc, manganese
Krasnoyarka river «Very dirty» Zinc, manganese
(East Kazakhstan)
Ulba river (East Kazakhstan) «Very dirty» Zinc, manganese
Tobyl river (Kostanay region) «Very dirty» Manganese, nickel
Nura river (Karaganda region) «Very dirty» Manganese, nitrite nitrogen
Kara Kengir river «Extremely dirty»  |Ammonium saline, manganese, nitrite nitrogen
(Karaganda region)
Kokpekty river «Very dirty» Manganese
(Karaganda region)
Samarkand Reservoir «Very dirty» Manganese
(Karaganda region)
Sokyr river (Karaganda region) «Very dirty» Manganese, nitrite nitrogen, ammonium salt
Cherubai-nura river «Extremely dirty»  |Manganese, nitrite nitrogen, ammonium salt
(Karaganda Region)
Nura-Yesil Channel «Very dirty» Manganese
(Karaganda region)

Pollution and scarcity of water resources constitute a serious environmental problem for the sustainable
development of Kazakhstan. Currently rational use of water resources is an extremely urgent problem. This,
above all, protecting water areas from pollution, and since industrial wastewater is the first in terms of the
volume and damage that they cause, it is first of all necessary to solve the problem of dumping them into riv-
ers. In particular, it is necessary to limit discharges into reservoirs, as well as improvement of production,
purification and utilization technologies. Also it is important to collect charges for the discharging sewage
and pollutants and to transfer levied funds for the development of new non-waste technologies and treatment
facilities.

Apparently, the ways to solve the problem of water resources pollution in Kazakhstan lie primarily in
the development of a developed legislative framework that would allow to really protect the environment
from harmful anthropogenic impact, as well as to find ways to implement these laws in practice.

References

1  Bepnenos XK.I'. icrounnku 3arps3HeHUs] BOJHBIX PECypCcOB Kak OJJHA U3 TJIABHBIX NMPOOJIEM panOHAIBHOTO MPUPOIOIIONE-
3oBanus B Kazaxcrane / JK.I'. Bepnenos, E.X. Meunnsioaes, .M. [xananeesa / Hayku o 3emie: Buepa, cerofHs, 3aBTpa: MaTepua-
1el MexayHap. Hayd. koH(. (Kazans, 20-23 mas 2015 r.). — Kazans: byk, 2015. — C. 78-84.

2 HeuaeBa B.JI. Boansle pecypchl Kak (akTop COXpaHEHHs HalMOHAIBHON Oe3omacHocTH PecnyOmuku Kasaxcran: muc. ...
kaHa. nonut. Hayk / B.JI. HeuaeBa. — Acrana, 2006. — C. 65-70.

3 [OP]. Pexum mocryma: http://ecodoklad.kz

106 BecTHuk KaparaHauHckoro yHvusepcuTeTa



Analysis of the quality of water resources ...

4 Tycesa JLIO. // Anamurrdeckuii 0630p. — 2010. — Ne 1. — C. 56-58.
5 Baiikenosa I'.I"., TycymoBa K.M. / Bectn. KOY. —2012. — Ne 4. — C. 122-124.

I'.I'. baiikenoga, T.B. beni, JI.M. Cyrpanuna

Ka3zakcran Pecnmy0iMKaChIHBIH KePYCTi CYJIAPbIHBIH CAllaChIH CapanTay

Maxkanana Kazakcran PeciiyOnUKachbIHBIH CY KOPJIApBIHBIH JKaFJaiblH Oakbuiay MOIIMETTEpi caparnTalijibl
JKOHE KOPBITBUIABL. Ka3akCTaHHBIH ©3€HIEpI MEH KeJiepi €l XalKbIMEH OpTYpsi KaXKeTTeJiKTepre
KOJIIaHBUIATHIH CY KO3i, COHABIKTAH KapaMIbl CyJiap KOpbI a3ar0/a, ajl OFaH JAEreH KaKETTLIIK eJ/iH opTypJi
aifiMakTapbiHa OM3HECTIH KeHEI0IMEH JKoHe ipi KamanapasiH qaMmyMer aptyzaa. CoHabIKTan 6ap cy KopiiapbiH
CaKTay JKOHE THIMAI KOJIJaHy e3eKTi Ooubin TaObLIanbl. Makanaja amblK pe3epByapiapAarbl Cy carnachlHa
acep ereTiH (akTopiap *KSHE COHFBI Oec JKbUIAAa TYIIBI Cy KOpJapblH Oakbliay HOTHIKeNepl KelTipiireH.
ManimerTepi capanrtay >Kallbl SKOJOTHSUIBIK XKaFAaiIblH HalapiaraHblH kepcerTi. «Ta3a» caHaTTarbl cy
KOPJIapBIHBIH CaHBI a3aifblll, aJl «J1ac» KOHE «OTE JIac» CaHATTaFbl Cy KOPJApbIHbIH MeJuiepi apryaa. lIsrsic
Kasakcran aynaniapsi xoHe Kaparanasl, Akre6e sxxoHe JKamMObU1 00JIBICTAph €H JIaCTaHFaH aiiMaKTap OOJBII
Tabbu1apl. OH Gec cy KOpJapbIHBIH JIaCTaHy JOPEKECi aHBIKTaJ[bl, HEri3ri JIaCTaHABIPFHIITAP OOJIBII
MBIPBILI, MapraHel, HUKeJb jKOHE a30T KOCHUIBICTApbl eKeHi TaObuIAbl. KepceTinreH ManiMerTep arblHIBI
CyNlapIblH apTybIMEH TYINBI CYABIH JIaCTAHYbIHA HETi3[eNreH KYypAeNii Mocesenepii IIenry KaKeTTiriHiH
JI9JIeTl JKoHEe OYJ1 MOCceIeHi Ienry KopIiiaFaH OpTaHbl aHTPOHOTeH Il (haKTOPIBIH 3USIHIbI 9CEpiHeH KOpFayFa
MYMKIiHZiK O€peTiH 3aHABIK TYPFbIaa O0IybI KaXeT.

Kinm ce30ep: Kazakctan PecryOnukacbsIHBIH Cy KOpJaphl, ©3€HIED, JacTaHy, JacTayllbl 3aTTap, KOpLIaraH
OpTaHbl KOpFay.

I'.I'. baiikenoga, T.B. beni, JI.M. Cyrpanuna

AHaJn3 Ka4yecTBa NOBEPXHOCTHBIX BOA PecnyOuuku Ka3zaxcran

B cTarbe 000011eHb! 1 TpOaHANTN3UPOBAHEI JaHHBIE HAOIIOJCHUH O COCTOSIHUM BOJHEIX pecypcoB PecrryOmm-
xu Kazaxcran. Pexu n o3zepa Kazaxcrana sBISIIOTCSI HCTOUHHKAMH BOJIBI, TOTPEOIISIEMOI HACEIIEHHEM CTPaHBI
JUISL pa3JIMYHBIX HYXI, TIPH 3TOM 3aIIachl IPUTOTHOM BOJBI YMEHBIIAIOTCS, a MOTPEOHOCTE B HEH pacteT B
CBSI3M C Pa3BUTHEM KPYNHBIX TOPOJOB M pacHIMpeHHneM OM3HEcCa B Pa3IMUHBIX PErMOHaX cTpaHsl. IlosTomy
npo6ieMa COXpaHeHUs M PAIOHANBHOTO UCTIOIb30BAHHS UMEIOIUXCS BOJHBIX PECYPCOB SBIISETCS aKTyallb-
HOH. B cTathe ykazaHbl (pakTOpBI, BIUAIOMINE HA KAYECTBO BOABI B OTKPBITBIX PE3€PByapax, a TAKKe Pe3ylib-
TaThl HAOIIOJEHUH 3a MCTOUYHMKAMM IPECHOII BOIBI 3a MATh JIeT. AHAIN3 MPEICTaBICHHBIX JAHHBIX CBHIE-
TENBCTBYET 00 YXYALIEHHU SKOJOTMUECKOH OOCTAaHOBKM B IeJIOM. UHCIIO BOAHBIX PECypcoB Kiacca «JHc-
ThIIl» YMEHBIIAETCS, @ KOJMYECTBO MCTOYHHMKOB BOJBI KIIAcCa «TPA3HBIN» U «OYEHb I'PA3HBID) yBeIMUYMBa-
ercst. OTMedeHo, 94To HanboJiee 3arpsi3HEHHBIMU PETHOHAMU SBJIIOTCS Tepputopru Boctounoro Kasaxcrana,
Kaparangunckoif, Axrioounckoit 1 XamObackoi obnacteil. bein onpenenen ypoBeHb 3arpsi3HEHHS IISITHA-
JaTH BOJHBIX MCTOYHHMKOB. OTMEUYEHO, YTO OCHOBHBIMH 3arpsA3HUTEISMH SIBISIIOTCS LIUHK, MapraHell, HH-
Kellb U COEMHEHHUS a30Ta. AHAIN3 MPEACTABICHHBIX JaHHBIX CBUAETENBCTBYET O HEOOXOAUMOCTH PEICHUS
cepbe3HOi MpobaeMbl, 00yCIOBIEHHON 3arpsA3HEHUEM MPECHOH BOIBI U3-3a YBEIHMUYEHHUs KOJIHUYECTBA CTOY-
HBIX BOJ, MPUYEM ITyTH PEIICHUS 3TON MpOOIEMBI JOIKHBI UMETh 3aKOHOAATENbHYIO OCHOBY, UYTO MO3BOJIUT
3aIIUTHTH OKPY’KAIOLIYIO Cpey OT BPEJHOTO BIHSHUS aHTPOIIOT€HHOTO (hakTopa.

Kniouesvie cnosa: Bomubie pecypcbl Pecniyonuku KazaxcraH, pexu, 3arpsi3HEHHUs, 3arps3HSIONIAE BEIICCTBA,
3alllMTa OKpYXKarolen cpepl.
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