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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.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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ANALYSIS OF ECOLOGICAL CONDITION OF THE NURA RIVER
ACCORDING TO THE BASIC BIOGENIC ELEMENTS

Abstract. The Nura River is an important water artery of Central Kazakhstan, feeding the network of lakes of
the Korgalzhyn Nature Reserve, normal functioning of which depends on the quality of incoming Nura river waters,
since the river flows through the territory of two regions undergoing technogenic and anthropogenic pollution.

Assessment of quality of waters flowing into lakes is an important element in monitoring studies.

The article assesses the ecological state of the Nura River by biogenic elements in three observation points - the
village of Romanovka, the village of Sabyndy, the village of Korgalzhyn during the period from 2015 to 2018. An
analysis of the dynamics of receipt ofbasic biogenic elements, such as ammonium salt, nitrite nitrogen, nitrate nitro-
gen, and phosphates was carried out. The results of the analysis indicate pollution of the river in all the investigated
points with ammonium salts and nitrite nitrogen. The content of nitrate nitrogen and phosphates does not exceed the
maximum permissible concentrations (MPCs). The main source of pollution can probably be nearby settlements, the
main activity of which is related to agriculture. The main periods of pollution are the summer seasons in all years.
The investigated points on the degree of pollution belong to a moderate level of pollution.

Keywords: the Nura River,environmental monitoring, pollution, biogenic elements.

The Nura River is an important water artery of the Tengiz-Korgalzhyn depression, feeding the
network of lakes inscribed in the UNESCO's World Heritage List in Kazakhstan and Central Asia -
“Saryarka - Steppe and Lakes of Northern Kazakhstan”.

Nura is the river in Central Kazakhstan, the largest of the rivers of the Nura-Sarysu basin. Most of the
Nura river runoff belongs to the internal drainage Aral-Caspian basin. In some high water years, part of
the runoff overflows into the river Ishim, then in the river Irtysh, and further to the Ob River, which flows
into the Kara Sea. The Nura River originates from the western spurs of the Kyzyltas mountains and flows
into Lake Tengiz, where the Korgalzhyn Nature Reserve is located, normal functioning of which depends
on the flow of the Nura River waters[1]. The length of the river is 978 km, the catchment area is
58.1 thousand km®, and it flows within the Kazakh Upland [2]. The terrain relief varies from low-
mountain to plain with some swamps.In the floodplain near the settlements, there are plantings of garden
and melon crops; varieties of willow and rose grow near riverbed zone.Thewidthofthechannelis 15-80 m.
The average water consumption is 19.5 m’/s. The Nura River is characterized by sharp fluctuations in the
level and consumption of water. High water occurs in the upper and middle reaches from mid-April, in the
downstream - in May, duration is 1.5-3.5 months; a depth in this period is 3.1 m.

Mineralization of the NuraRiver water varies in the upper and down reaches from 0.2-1.6 mg/dm’ to
0.2-1.2 mg/dm’. During a period of high water, upstream water is characterized by hydrocarbonates, in the
lowwater period — by sulfate-sodium composition, ranging from 0.1-0.3 mg/dm3 to 2 mg/dm’.The sum of
salts of the middle and down reaches varies in the range of 0.5-4.0 mg/dm’. Thus, the composition of salts
ensures softness of water in high water period and hardness in low water period [3].
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Analysis of literature data on the quality of surface waters of the Nura River basin has revealed the
presence of technogenic pollution associated with wastewater discharges by industrial and agricultural
enterprises and settlements [4, 5]. Anthropogenic impact on river waters is provided by municipal and
industrial effluents of cities and enterprises along the Nura river [3]. Pollution by manganese, iron,
chlorides, phenols, nitrogen-containing substances and the most dangerous pollutants — mercury and its
compounds occurs along with wastewater [6-10].

The purpose of our research is to analyze an ecological state of surface waters of the Nura River by
the content of biogenic elements. Biogenic elements are part of organisms, formed in water and included
in the process of life; ensure the existence of living organisms. An insufficient or excess amount of
biogens in water reduces the biological productivity of aquatic biogeocenoses. Exceeding the MPC values
for biogens is a sign of eutrophic pollution that causes water flowering and development of cyanobacteria
that release toxic substances, which leads to poisoning of people and animals, killing of aerobic organisms
due to oxygen deficiency and degradation of aquatic ecosystems in general [11, 12].

Sections of the Nura River with a length of 432 km, in three observation points — a village of
Romanovka, a village of Sabyndy, and a village of Korgalzhyn, located outside the industrial zone, were
analyzed (table 1).

Table 1 — Coordinates of investigated points

# Investigated point N W

1 Romanovka Village 50°49'28.3" 71°21'31.6"
2 Sabyndy Village 50°49'43.8" 70°33'53.9"
3 Korgalzhyn Village 50°35'42.7" 70°01'04.1"

The Romanovka Village (Tselinograd district, Akmola region) is located on the left bank of the Nura
River, a population is 1680 people, key economic sectors are meat and dairy production.

TheSabyndy Village (Korgalzhyn district, Akmola region), the population is 1775people. There are
40 enterprises of agroindustrial complex (ten limited liability partnerships (LLP), including seven
agricultural, eight livestock, and 22 farms).

TheKorgalzhyn Village (Korgalzhyn district, Akmola region),the left bank of the Nura River, the
population is4034people. There are 44 agricultural enterprises in the livestock and crop sectors: 4 LLPs,
2 social entrepreneurship corporations, 38 peasant farmings (figure 1) [13].

Figure 1 — Map-scheme of the study area:
1¥point - Romanovka Village, 2" point - Sabyndy Village, 3™ point - Korgalzhyn Village
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Figure 2 — Indicators of ammonium salt (NH,"), 2015-2018
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Figure 3 — Indicators of nitrite nitrogen (NO;"), 2015-2018
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Using data from Kazhydromet, the content of basic biogenic elements: ammonium salt (NH,"),
nitrites (NO,), nitrates (NOjy), andphosphates (PO,>) for the period 2015-2018,was taken into conside-
ration [14- 17].

The results of the analysis of the content of biogenic elements at observation points are given below
(figures 2, 3).

The content of ammonium salt (NH,") (figure 2).

Analysis of the ammonium salt content in the Romanovka point shows the excess of the MPC values
in 2015-2017. The range of indicators of the content of ammonium salt varies from 0.01 and above 1
mg/dm’. The maximum values were noted in 2015 in August - 1.03 mg/dm’. Also, the excess of MPC was
noted in 2016 (June, December) and in 2017 (May, August). In other periods, the level of ammonium salts
does not exceed the maximum permissible concentrations.

In the observation point of Sabyndy of the Nura River in 2015 and 2018, the MPC was not exceeded.
Whereas in 2016 in June the excess of salt ammonia amounted to 0.9 mg/dm’, in October - 0.8 mg/dm’.
Frequent and high excess rates were observed in 2017 in May, August, and October. The maximum values
of ammonium salt for all years were noted in August 2017 - 1.07 mg/dm”.

The control point in the Korgalzhyn area also noted an increase in the level of ammonium salts. So, if
in 2015 an excess was noted only in winter (January, February), then in 2016 an excess of MPC was found
in March, June, and September, in 2017 - in February, June, July, and a sharp increase in MPC in
November - 2.25 mg/dm’. In 2018, ammonia levels were not exceeded.

Analysis of the data on the content of ammonium salts showed that the most polluted year is 2017,
becauseof excess is noted at all observation points. In 2018, the state of the river stabilized. Thus, starting
from 2015, pollution with ammonium salts intensifies reaching a maximum in 2017.

The most polluted waterwas near the settlements. This indirectly proves that the intensive activity of
agricultural enterprises, flushing fertilizers from fields and animal waste by rain wastewater can be
sources of pollution.

The content of nitrite nitrogen (NO;") (figure 3).

The presence of nitrite nitrogen in water and an increase in its level characterizes the ongoing
oxidative processes of decomposition of organic substances as a result of the vital activity of micro-
organisms and is an indicator of pollution. The presence of nitrite nitrogen in large quantities indicates
recent organic pollution, as well as ongoing processes of mineralization of organic matter [18].

According to the content of nitrite nitrogen at the Romanovka control point in 2015 and 2017 in the
winter period (January, February), the MPC level is exceeded. In 2016, nitrite nitrogen pollution was not
observed. 2018 is characterized by a sharp excess from the MPC level in the summer period (July,
August).

At the Sabyndy point, an increase of the nitrite nitrogen content was insignificant in 2015 and 2016;
in 2017 and 2018, there was a sharp excess of the MPC level by several times (January 2017, the third
quarter of 2018).

The nitrite nitrogen content in the Korgalzhynpoint is marked by an excess of the MPC level for all
studied years. The highest nitrite nitrogen values are observed in January, February and July 2015 and in
July and August 2018.

The phosphate and nitrate contents are shown in table 2.

Table 2 — The content of phosphates and nitrates

Investigated 2015 2016 2017 2018
point min max min max min max min max
) NOy 0,090 0,580 0,040 0,850 0,020 2,91 0,030 0,950
Romanovka Village 3
PO> 0,006 0,102 0,003 0,137 0,008 0,091 0,005 0,100
. NOy 0,09 0,55 0,04 0,87 0,02 3,39 0,07 1,87
Sabyndy Village T
PO, 0,005 0,091 0,001 0,12 0,007 0,078 0,006 0,080
) NOy 0,09 0,72 0,07 0,81 0,05 2,36 0,06 1,81
Korgalzhyn Village 3
PO> 0,008 0,075 | 0,0009 | 0,043 0,009 0,072 0,007 0,070
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According to the list of maximum permissible concentrations of harmful substances for water of
fishery reservoirs, MPC for nitrates is 9.1 mg/l, maximum concentration limit for phosphates is not
established.

Analyzing the above data, it can be stated that the content of phosphates and nitrates at all obser-
vation points show values that do not exceed the maximum permissible concentrations.

According to published data, nitrates up to 10 mg/l do not adversely affect aquatic organisms [19-21].

Many factors affect river pollution, including the rural areas through which the river flows. Domestic
water is supposedly discharged from settlements to the Nura River, and pollution is caused by organic
residues from animal husbandry.

Analyzing the data, it can be noted that the Nura River at the observation points is polluted with
organic residues. This is evidenced by the presence of periodically elevated ammonia values of salt and
nitrite nitrogen. It can be explained by the location of nearby settlements, agricultural land and livestock
farming.

Comparative analysis of nutrients through observation points has allowed to identify the main periods
of pollution, which is the summer seasons in all years.

A. H. OMapGaeBal, b. K. )Karmaposal, C.A. Bexﬁocunonal,
I'. A. AﬁnﬂeBal, A K. )Kamaﬂfapal, K. lumkesny’

'JI. H. T'ymunes atsianarst Eypasus yirtsik yausepeuteri, Hyp-Cyniran, Kazakcran,
*Honbimua YKapaTbLIBICTaHy FHUIBIMAAPHI YHUBEpCHTETI, [03Hank, [Tombiia

BUOT'EH/II KOPCETKIIITEP BOMBIHILIA
HYPA O3EHIHIH KOJIOTUSJIBIK JKAF JAUBIH TAJIJIAY

Annoranusi. Hypa e3eni KopramkbIH KOPBIFBIHBIH KOJIIEp TOPAObIH KOPEKTEHAIPETIH MaHbI3/Ibl CY KO31 00JIbII
TaObuaasl. KOpbIKTarsl KenaepaiH KaJlblOThl TIPLIUITT OChl ©3€H CYJIapbIHBIH KYHbUTybIHA TOyenni, cebedi e3eH
TEXHOT€H/IIK KoHE aHTPOIOT€HIIK JIACTaHyFa YIIbIpaI eKi 00JIBICTHIH ayMaFbl apKbLJIbI aFbII OTE/II.

Kemnyepre KysThIH ©3€HIEpAiH canachlH Oarasay MOHUTOPUHITIK 3epTTEYJIEepIiH MaHbI3bl 0eiri OOkl
TaOBLTAJIBL.

Makanana Hypa e3eHiHiH camacblH OHOreHai 3meMeHTTep OoifpiHIIAa Oaramay ymr Oakpurlay Oekerrepi —
PomanoBka, CabObiHzp! aybuiiapsl MeH KopramkeiH TypreiH eninge 2015-2018 sxpuimap apanbiFbIHAA SKYPTi3imi.
AMMOHHH TY3bI, HUTPUTTI a30T, HUTPATTHl a30T, (ocdarrap cekinmi Heriri OMOTeHIl 3aTTapAblH TYCy IUHA-
MHUKAacBhIHA Tanmpay Kyprizinmi. Tammgay HoTmKenepi e3eHHIH OapiblK 3epTTENTeH HYKTEJIEepiHAe aMMOHUH TY3Iaphl
MEH HUTPHUTTI a30TIICH JIACTAHFAHIBIFBIH KopceTTi. HUTpaTThl a30T meH QocdaT Memmepi MeKTi pyKcaT eTiireH
konnenTpauusaan (ILPK) acnaiigsr. JlacTaHybIH HETi3Ti Ke3i KaKbIH OpHAIACKaH €Nl MeKeHIep O0iysl MYMKiH,
ONIApIBIH HETI3r1 KBI3METi aybul MIapyallbUIBIFBIMEH OaitmaHsIcThl. Herisri mactany mep3imaepi — Oyi1 6apibik
KbULAap OOMBIHINA ka3 Me3riil. 3epTTelireH HYKTelep JacTaHy Jopekeci OOMbIHIIA opTallia JIacTaHy JeHreiiHe
JKartazabl.

Tyiiin ce3nep: Hypa e3eHi, 3KOIOTHsIIBIKMOHUTOPHHT, JIACTAHY, OMOTEHII SJIEMEHTTE.

A. H. Omap6aesa’, b. K. ’Kannaposa', C. A. Bex6ochiHoBa ',
I'. A. A6uaesa’, A. K. Kamanrapa', K. umkeBny’

'Espazuiicknit yausepeurer um. JI. H. T'ymunesa, Hyp-Cyuran, Kasaxcras,
YHUBEPCUTET €CTECTBEHHBIX HayK, [lo3Hanb,[lonbia

AHAJIN3 9KOJIOT'HYECKOTI'O COCTOAHUSA PEKHU HYPBI 11O BUOT'EHHBIM 9JIEMEHTAM

Annorauus. Pexka Hypa sBnsercss BaxxHOW BojHOU aptepueit llentpansHoro Kazaxcrana, muTaromieil cetb
03ep KopramkbIHCKOTO 3alMOBEeIHUKA, HOPMAJIBLHOE (PYHKIIMOHUPOBAHHE KOTOPOTO 3aBUCHT OT KA4eCTBa MOCTYIA0-
IMX peyHbIX BOA Hypbl, Tak Kak peka, MPOTeKas MO TEPPUTOPHU ABYX OOJIACTEH MOABEPracTCs TEXHOTCHHOMY M
AHTPONIOTEHHOMY 3arpsI3HEHHUIO.

OueHka KauecTBa BIAAAIOIINX B 03€pa BOJL SIBJSIETCS BAXKHBIM 3JIEMEHTOM MOHUTOPUHIOBBIX HCCIIEA0BAHUH.
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B crartbe aHa OLEHKA JKOJOIMYECKOr0 COCTOSIHUS pekd Hypa 1mo OHOTreHHBIM 3IIEMEHTaM BTPEX ITyHKTaX
HabmoneHust — ceno PomanoBka, ceno CaOwiHIBI, mocenok KopramksiH B mepuoxn ¢ 2015 mo 2018 rr. Ilposenen
aHaIIN3 JMHAMHUKH IIOCTYIUICHHS OCHOBHBIX OMOT'CHHBIX 3JICMEHTOB, TAKMX KaK, aMMOHHI COJICBOM, HUTPUTHBIM a30T,
HUTPATHBIN a30T, ¢Gocharel. Pe3ynbTaThl aHanM3a yKa3bIBAIOT Ha 3arps3HCHHE PEKM BO BCEX MCCIIEIOBAHHBIX
MyHKTaX COJISIMA aMMOHHS M HUTPUTHBIM a30ToM. ComeprkaHue a30Ta HUTPATHOro M (ocaToB HE MPEBHIMIACT
npeaenbHo poryctuMbix KoHueHTtpaimid (I11K). OCHOBHBIM MCTOYHHUKOM 3arpsi3HEHUsI BEPOSTHO MOTYT SIBIISITHCS
OJIM3JIeKAIIME HACETICHHBIC TYHKThI, OCHOBHASI IEATSILHOCTh KOTOPBIX CBsI3aHA C CEBCKUM X03iHCTBOM. OCHOBHBIC
MEPUOJIBI 3arPSI3HEHUST — TO JICTHUE CE30HBI BO BCE roja. VcciieoBaHHBIC TOYKH MO0 CTEICHU 3arps3HEHHUS OTHO-
CATCS K YMEPEHHOMY YPOBHIO 3arpsI3HEHUS.

KuroueBsie ciioBa: pexa Hypa, s3xonornyeckuil MOHUTOPHHT, 3arpsi3HEHIE, OMOTEHHBIC AJIEMEHTEHI.
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