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The basin of the Ili River and its tributaries within Kazakhstan is limited from
the south with Trans-Ili Alatau and Kungei Alatau, from the west with north-eastern
spurs of the Chu-Iliysk mountains (Aitau), from the north with the Balkash lake (delta
of the Ili River) and the valley of the Karatal river, from the north-east with the Zhungar
Alatau, but from the east and the south-eat with the Ketmen ridge and the Terskey
Alatau. We studied pollution of the Ili River run-off from the border with the People’s
Republic of China - (river station of the Dubun’ village) to the Balhash lake - river station
of the Ushzharma village. For this purpose we processed data on river stations of the
Dubun’ pier, 164 km higher than Kapshagai HPP (hydroelectric power station), Kapshagai,
Ushzharma. Available data on pollution of the Republican State Enterprise “Kazgidromet”
rivers run-off is mainly presented on copper and iron. The quality monitoring network
for land surface waters include gauging stations of the National Hydrometeorological
Service. The main criteria for water quality according to hydrochemical parameters are
values of maximum permissible concentration (MPC) of pollutants for waters bodies of
fishery, potable and household water use. The level of land surface waters pollution is
estimated according to a value of the complex water pollution index (WPI), which is used
to compare and identify dynamics of change in water quality.
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Thelli River isthemain waterway of the
Balhash lake basin. It originates in the Muzart
glaciersinthe Central Tanirtau (Kazakhstan) with
the Tekes river source. Then it flows on the
territory of China, whereit mergeswith therivers
Kunes and Kash, at the 250th km from the
confluence point it enter the Republic of
Kazakhstan again and at the 1001st km it runsinto
the Balhash lake. The total length of the river is
1439 km, within Kazakhstan — 815 km. The total
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areaof thelli River basinis—140 thousand sg. km
(approximately 75% of the catchment area of the
Balhash lake, from which 44400 sq. km — on the
territory of the Republic of Kazakhstan. Theriver
flow forming part of the basin issituated in China,
where the hydrographical network is sufficiently
developed (from 0.6 to 3 km/sg. km). 30% of the
water resources of the Ili River are formed in
Kazakhstan. Besidesthe Sharyn and Shelek rivers,
aseries of mountainriversjoin thelli River in the
left-bank part of the basin: Turgen’, 1ssyk, Talgar,
Kaskelen with the tributaries of Small and Big
Almatinka, Kurty, which form aflow onthenorthern
slope of the Trans-1li Alatau. In theright bank part
the largest tributaries of the Ili River are Horgos,
Usek and Borohudzir, flowing down from the
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southern slopes of Zhungar Alatau (Figure 1)2
Most of the tributaries, including Turgen, Talgar,
Borohudzir, dueto largeflow lossesin thefoothills
for filtration and catchment for irrigation, do not
bring their waters to the Ili River. Tables 1 and 2
show the average annual and maximum |osses of
thelli River anditstributaries.

Thenatural complex of thelli River delta
is quite variable and is highly vulnerable to
anthropogenic influence. Even the smallest
changes in the river network primarily affect the
deltamode. Thereason for thisisthat the delta of
thelli River ecosystemisinavery unstable state*
4, Therefore, the uniqueness of natural resources
of the Ili River delta and its vulnerability to
anthropogenic influence should be taken into
account during planning and conducting water
management activitiesin the basin.

The main pollutants of water bodies in
the basin within Kazakhstan areindustrial facilities,
discharge of municipal wastewater of settlements
(mainly industrial cities, especially Almaty, where
fecal water goes through Sorkol), agriculture,
particularly, irrigated agriculture. Inthisregard, the
hydrological regime of many rivers in the basin
does not meet sanitary requirementsfor fisheries,
recreation, drinking, and contaminated run-off, in
its turn, worsens ecological conditions of river
deltas and the Balhash lake. The lake “ Sorkol™” —
wastewater storage of theAlmaty city and annexed
territories is the source of groundwater pollution
with manganese, lead, nitrates, cadmium, bromine,
fluorine, beryllium. The maximum concentration
values are documented in the coastal zone, as the
distancefrom thelake-storageincreases, thereisa
clear direct correlation of the concentrations of
polluting components, groundwater level with the
volume of wastewater in the storage®®.

Table 1 shows parameters of the annual
run-off of the Ili River in natural conditions, and
Table 2 shows parameters of the maximum losses
of spring floods.

MATERIALSANDMETHODS

Tables 3 and 4 show the data.on theindex
of water pollution and maximum allowable
concentrations of the Ili River and its tributaries
accordingtothe RSE “Kazgidromet” datafor 2010-
2012, and using this data the diagrams were
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constructed (Fig. 2-7) [4]. Ascan be seen from the
diagram, in recent yearsthe highest WPI 4.16 was
observed in the third quarter of 2010 and refersto
pollution of the 5th class and after that thereisa
decrease of WPI to 1.39in 2012 and pollution refers
to the class 3. The highest 9.6 MAC (maximum
allowable concentration) value of copper was
observed in 2010, and by 2012 a decrease to 3.5
MAC wasobserved, and run-off contamination of
total iron in these years had not changed and
remained within 1.3-1.5 MAC.

RESULTS

According to Tables 5 and 6 we
constructed a dependence diagram SCu=f(L) and
SzZn =f(L), i.e. an attempt was made to establish
influence of distances on the self-cleaning
capacity of thelli River (Figures4 and 5).

Asshownin Figures4 and 5, dependence
of copper concentration from distances is pretty
good, the correlation coefficient is 0.833, and the
equation describing thisrelationship Y =0.0035%%%
is obtained, but the dependence of zinc
concentration from distance is weak, because the
correlation coefficient is 0.57, the equation
describing thisrelationshipisY =0.0095°%&, At this
stage, we processed a limited amount of data,
further thisdatawill be complemented.

DISCUSSION

Ascan be seen from Table 3 for the Tekes
river, the maximum 3.71 WPI was observed in the
3rd quarter of 2010 and by pollution it referstothe
class 4 and the minimum 0.84 WPI isnoted in the
3rd quarter of 2011 anditistheclass2 by pollution,
in the 4th quarter of 2012 WPI amounted to 1.14
and referred to the third class of pollution.

Heavy metal pollution of the Tekes River
isdetermined by copper and total iron. The highest
copper pollutionin 10.2 MACisnoted in 2010, in
2011 it amounted to 4.36 MAC, in 2012 it made up
to 3.2 MAC, thus, we can observe reduction of the
Tekesriver run-off pollution with copper. Total iron
pollution was determined in 2010 and amounted to
19MACandin2012—-0.9MAC.

The maximum 3.45 WPI in the Turgen’
river was observed in thefirst quarter of 2011 and
referred to the 4th class pollution, the minimum



121

MAMADIYAROQV et al., Biosci., Biotech. Res. Asia, Vol. 12(1), 119-132 (2015)

Z8 6TT 0ST A 0T €60 9T 767 abpug Apisuiue Aunyy Z-€0-€0-90
BUITRW|Y
SoTT Z6ET 29T 020~ v1°0 z'/ST 86 el Arw|vbigayydnsenswo| T'T efeusjog
86'GE TL9Y 6%S  AD0¢C ¥2'0 295 8LT [GT] Arewy jo AlD exuIReW | vekee -20-€0-90
56 zrt 8ct oYard 6T0 0€T AN useXse | Jo UMo) uspXse #-20-€0-90
0LTT 0°€eT 08yT  AD0S Z0 02sT 87 )fss| jo umoy Hhss| #-20-€0-90
0T.T 0'/6T 06TZ  ADOV Z0 0€ze 90, usBinmre] joabe||in usbiny #-20-€0-90
28 £V6 0e0T AiO0 zrTo orTT G'Ze lonlesay ¥seboleg auy) JO UON0as-SS0.10 AUS
298 776 000T A 0T 600 200T 6TE 2867 01 legA RN Jo afe||In ANUS ¥-20-€0-90
208 186 0STT NDSE ¥2°0 06TT L€ reboifles jo mos uAreus
859 99/ 6.8 A0S 220 GT6 062 wep J1oARsaY
ysuignAisag ay) JO UO1109S-SS040 uhreys
9 8y 858 A0S 220 €68 €82 oAl INgAPN-USY N
4O UIinow 8y} JO JOMO| S2BWO| 1N 2 uAreus €-20-€0-90
G8e 8GY 4% Ai 2 /T0 8TS 9T Iyouniseq Joafe|(1n sofioH  gz2-20-€0-90
z8tr 9zz €92 AD0E €20 1.2 858 S Joale||IA sl T-20-€0-90
0066 009TT  00ZET  ADO¥ 0 00SET ka4 eweyzysn Joabe||in 1] T-€0-€0-90
/88 00TOT  002IT  ADSV 0 GEZTT 9ge NIBWIEA JO JUSWIB |118S Il
T8ITT  €20€T  T29¥T  ADOV 810 826V A7 (110ns8s8Y fefeysdey
ay) 01 Areing iy e) efeysdey| jo mois Il
€//0T 0092 €6I¥VT  ADOY 810 ZIShT 09%  ddH eBeysdey) ay1 dn ssuswo | +9T Il
/28 €80T  LTTZT  AD0€ 20 v.1¥2T g6¢ ungng seid Il
%56 %SL %05 SO D cwuol||iw ‘o] 38S/EW ‘00 eake'uoifel
cuuol||iw ‘1jo-uni
JO Junowe parew 1S3 sepWe.ed wiel-fuo|abelony U0 1109S-S50.1D BAIY © JO Xapu|

SUONIPUOD INTRU U1SUO1108S-SS0U0 PBTR|NOeD Ul JJO-UNJ [enuue JaAlY 1]] 8yl Jo Sielsweled ‘T a|qel



MAMADIYAROQV et al., Biosci., Biotech. Res. Asia, Vol. 12(1), 119-132 (2015)

122

60€ 8ve TTE (4574 LVS A0 T€0 8T¢ US[PXSE JO UMOl  UBPRMSeH ¥-¢0-€0-90

12T veT ZStT 19T L6T ADOY 920 668 axelArew|vbig  Aewe)y
ay} dn sauwo| i T'T uoX.IN ¥-20-€0-90
) UIRW Y
52 '8¢ €/e vy L'T9 ADOE L0 8TT Aewiy jo Ay eleen ¥-20-€0-90
€62 6'€e 90V T 8g NDGE 70 T6T %Ass| jo umoy )Ass| ¥-20-€0-90
99 g9/ 126 00T zeT ADG'E 170 9Zh usbinime| joabe||in uebin | ¥-20-€0-90
GeT radh ZaT 8ST 9T ADOY ¥1°0 YT reqAe A joabe||in ANUS #-20-€0-90
A% S8y LGS €65 TEL ADST 80 182 sodeL Joabe||In oYL T-20-€0-90
99/ 818 883 €26 0901 ADOY /T0 629 euwlreyzysn Joabe||in 1] T-€0-£0-90
090T 0ETT 0zet 0.2t 0SPT ND0Z Z0 Ge8 (110nIes9Y refeysdey 8yl
Kreinguie) refeysde ) Jo mois 1] T-€0-€0-90
08ST 089T 0T8T 0/8T 0012 0T 8T0 12T ddH refeysdey|
ay) dn sauwo| 1 ¥9T Il ©T-20-€0-90
0T.T ov8T 0202 0112 oz AD0C €20 0TET »Bid ungngays 1] gT-20-£0-90
JBrenmalseM Jlisswod
veT 08T 22 8Te s ADGC ST Z5 (110ns8S9Y UIIND
aypo1 Arenguine) sbpug ApjsuiuaT Auny Z-£0-€0-90
LT Z29T g8T v'6T 1C AD 0¥ 9e0 656 »Bauefeupoyold  Arewe|y
U Jo yinow ay} dn sa1RWO|1Y Z w,IN ¥-20-£0-90
18T €6T 602 112 2174 AD0€ 8T0 orT (110nses9Y refioreg
aup o1 Areingii e) reghe N ANUS ¥-20-€0-90
€12 ove 082 00€ 8/€ ADOE G0 ShT efoifies Jo mois uAreys £-20-€0-90
2T €6T 444 /€2 96¢ ADOE €0 61T (11onsesay refleysdey au)
01 Areinguie) xeng|ApeN-us)|n
JO UINOW 8y} UMOP S118WO |1 Z uAreys £-20-€0-90
09.1 0681 0G02 ovTe 0Ste AD02Z 120 8/€T (110nIes9Y refleysdey sy 01
Kreingun e) refleysde jo mois 1] T-€0-€0-90
Jjo-uni einleN
%0T %G %Z %T %T°0 SO o) 235/W'O uoiBel
295/,W ‘9feJoN02 BEMSNOLIeA JO SIS0D pae|nded sePRWe.ed wiel-Huo|abelny U0 N935-5501) BAY  S92IN0S3l JBTe/\

S9SS0| LWNWi IXew spoo |} Bulids Jo siepwered Za|qel



123

MAMADIYAROQV et al., Biosci., Biotech. Res. Asia, Vol. 12(1), 119-132 (2015)

00T < Auip Kjpwenx3 A 00T — TO9 Aup KioA 9
09-10% Anas oY — 19°¢ pamn|jod 74 S¢C¢—T0T panjjod Ajpresspo N €
0T —-TE0 waDe €0 .p uesfo KA T aneA [dM Aenb Jsrem jo onsieIoRRYD Anenb jo sse|d
IdM Aq ele110 Alifenb Jerem adeying
(essep) (gssep) (gssep) (essep) (gssep) (essep) (essep) (yssep) (gssep) (essep) (gssep) (gssep) Arew|y
v0'T 0T 9Tl 0zt ov'T TT 12T 90°€ €91 1T vLT 9eT wIneAl €T
(essep) (gssep) (gssep) (essep) (gssep) (essep) (essep) (Gssep) (gssep) (essep) (gssep) (gssep) Arew|y
S8'T T gee 9T'e 20C ST 8T 80 18T ST 8T op'T ysIM oAl 2T
(essep) (gssep) (gssep) (zssep) (gssep) (gssep) (essep) (yssep) (essep) (yssep) (gssep) (gssep) lloAJesay
80T 9Tl 1.0 060 1T €80 ST z8¢ ST 29°€ 16T T eforegayy 1T
(Fssep) (yssep) (yssep) (essep) (yssep) (essep) (yssep) (gssep) (gssep) (9ssep) (yssep) (gssep) llonJesay
862 v0'€ Ve 59T 062 ez v.2 697 16'T ar’9 00 69T umngay Ot
(essep) (gssep) (gssep) (essep) (gssep) (gssep) (essep) (yssep) (gssep) (yssep) (yssep) (gssep) llonsesay reffeysde M
10T €5T 29T SG'T ov'T 00T 9T vZ'e 122 oee 68°C 2T ay) 6
(essep) (gssep) (gssep) (essep) (gssep) (essep) (essep) (Gssep) (essep) (yssep) (gssep) (gssep) us pXse
0e'T 62T 2ST 6EC Sr'T T 9T ¥8'G LT 86°E 8ST 80T BAL 8
(¢ssep) (gssep) (gssep) (essep) (gssep) (gssep) (essep) (yssep) (gssep) (yssep) (gssep) (gssep)
€90 ovr'T ZeT aT'T 1T 2.0 Z1 6Ee 65T v0'€ e 9T )Ass| JeAul L
(¢ssep) (gssep) (gssep) (zssep) (gssep) (gssep) (essep) (pssep) (gssep) (yssep) (gssep) (gssep) sefio
120 0T L0T 160 680 GL°0 9Tl 9/°€ €T aT'e a4 01T BAL 9
(essep) (gssep) (gssep) (essep) (gssep) (gssep) (essep) (Gssep) (essep) (yssep) (gssep) (gssep)
8T 0eT 82T €T ST 160 9T VA 8T GG'E 9ee T AIYS oAl S
(¢ssep) (gssep) (gssep) (essep) (gssep) (gssep) (essep) (gssep) (gssep) (Gssep) (gssep) (gssep)
990 69T 8Tt 50T €T 160 69T 65 260 €0'S ITC 50T uAreys Al v
(¢ssep) (gssep) (gssep) (essep) (gssep) (essep) (essep) (pssep) (gssep) (essep) (gssep) (zssep) uebun
0.0 280 790 2T €L°0 17T T S’ vZ1 €0°¢C 0.7 €80 BAL €
(essep) (gssep) (gssep) (essep) (gssep) (gssep) (essep) (gssep) (essep) (yssep) (yssep) (gssep)
vI'T 0ST 8T 50T 060 ¥8'0 €1 0ee LT TL€E 96C T SoMeL JBAll r4
(essep) (gssep) (gssep) (essep) (gssep) (essep) (essep) (yssep) (gssep) (Gssep) (gssep) (gssep)
T L0T 09T ov'T G571 YT 0ST zs€ 8T'e 9Ty 60°C T A 118y T
seuenb  sepenb  ueuenb seuenb sepenb uelenb seuenb ueuenb elrenb sepenb ueienb  senenb
Ui pig puz ST Ui pig puz ST Ui pig puz ST
2102 1102 0102 (eareanIS IUILPE)
Aifenb serem jo onsieIoRRYD — (D) X8pul uonn|jod JoTep Apog lsleme JosweN  ON

2T02-0TOg Ul'salieIngli s} pue AR 1118y} Jo Xapul uonnjjod 1M € dge L



MAMADIYAROQV et al., Biosci., Biotech. Res. Asia, Vol. 12(1), 119-132 (2015)

124

80 800 uol! jeroL
v'e #2000 GZ9 €900°0 67 617000 (+2) Jeddoo oAl Arew v usy N a8yl
L€ /€000 0. /000 ey £700°0 (+2) Jeddoo oAl Arew vy 1us1y 8y L
80 G800 uol! jeioL
22 22000 96t 5000 Gl G/000 (+2) Jeddod llonlesay refeysde y ay)
0. /000 161 8000 12T 12100 (+2) Jeddoo JoAKSsay U ayl
6 62000 T€9 TE900°0 T0T TOTO0 (+2) Jeddoo llonlesay refeysde y auy
A ¥T0 uol! 1oL
9Z 92000 S0 S0/00°0 7’9 #9000 (+2) Jeddoo JBALI U pYse Y 8y}
0 Sv0°0 9T 910 uou1 eloL
L€ /€000 8GY 85000 ¥'8 #8000 (+2) Jeddoo Afss| oA
L0 9900 uol! jeroL
8¢ 82000 899 G900°0 8'6 86000 (+2) Jeddod sef10) Al
0T 8600 uol! jeioL
ze Z€00°0 899 /9000 6'8 68000 (+2) seddoo ANIUS AL
Z1 z10 uol1 eloL
g€ S£000 0L 0/00°0 88 88000 (+2) Jeddoo uAreys seAul
A ¥T0 uol1 eloL
91 91000 8 87000 SY G000 (+2) Jeddod usBin JeAll
60 /800 67T 610 uou1 1oL
ge GE00 ey #7000 20T 20100 (+2) Jeddoo SoXeL BAlLl
ST ST°0 ST ST0 vT ¥T°0 uol1 eloL
ze Z€000 99 /9000 96 96000 (+2) Jeddoo oA 11181
SS80X8 OV IN wpPw  sseoxe DVIN wpPw  sseoxe OVIN swip/Bw
JO Jo1oe)  ‘UOIRIIUBIUOD JO Jo1oB)  ‘UOIRIIUBIUOD JO JO1oB)  ‘UOIRIIUSOUOD
uonneday wnipa N uonneday wnipa N uonneday wnipa N
Z102 1102 0102
DV N Buipasoxe syuein|jod Jo us1uo) SuaIpalbu| Apog lereme jo aweN

So1IRING LIS JO JSTeM Ul PUR JBTRM JSATY 1] 8U1 UIS[elsl ANeay JO SUOITRJIUSOU0D [elaual pue wnwixe |\ t a|gel



MAMADIYAROQV et al., Biosci., Biotech. Res. Asia, Vol. 12(1), 119-132 (2015)

Table 5. The copper content in the water of the Ili River from 2001 till 2007 mg/dm?

125

River stations 2001 2002 2003 2004 2005 2006 2007
The Dubun’ pier 0.024 0.0129 0.0185 0.0133 0.0152 0.01 0.004
146 kilometre up the Kapshagai HPP  0.01 0.008 0.0069 0.007 0.0068 0.006 0.006
Stow of Kapshagai 0.013 0.003 0.004 0.003 0.004 0.007 0.005
Village of Ushzharma 0.002 0.004 0.004 0.015 0.004 0.008 0.005
Village of Kuigan - - - - - - 0.004
Table 6. The zinc content in the water of the Ili River from 2001 to 2007 mg/dm?
River stations 2001 2002 2003 2004 2005 2006 2007
the Dubun' pier 0.015 0.0194 0.021 0.019 0.016 0.003 0.04
146 kilometre up the Kapshagai HPP - - - - - 0.002 0.04
stow of Kapshagai 0.008 0.01 0.018 0.009 0.01 0.001 0.02
village of Ushzharma - - - - - 0.002 0.02
village of Kuigan - - - - - - 0.02
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Fig. 1. Scheme of complex use and protection of water resourcesin the Ili River basin and itstributaries

0.73WPI inthe4th quarter of 2011 and referred to
the 2nd class run-off pollution, in the 4th quarter
of 2012 WPI amounted to 0.70 and referred to the
2nd class pollution.

The highest copper pollution 4.8 MAC of
the Turgen’ River was observed in 2011, and in
2010it amountedto 4.5 MAC, in2012 it made up to
1.6 MAC. Total ironin 2010 amountedto 1.2 MAC.

The Sharyn River had the maximum 5.01
WHPI in the 3rd quarter of 2010 and referred to the
5th class pollution, the minimum 0.66 WPI was
observed inthe 4th quarter of 2012 and referred to

the 2nd class pollution, in the 4th qurter of of 2012
WPI amounted to 0.66 and referred to the 3rd class
pollution.

The highest copper pollution of the
Sharyn River was noted in 2010 and amounted to
8.8MAC,in2011itamountedto 7.01 MAC, butin
2012 it amounted to 3.5 MAC, i.e. reduction of the
copper pollution of the Sharyn river run-off is
observed. Total iron pollution was determined in
2010 and amountedto 1.2 MAC andin 2012—-1.0
MAC.

Themaximum4.27 WPI inthe Chilik River
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was observed in the first quarter of 201land
referred to the 5th class pollution, the minimum
0.91 WP in the 3rd quarter of 2011 ad referred to
the 2nd class run-off pollution, in the 4th quarter
of 2012 WPI amounted to 1.38 and referred to the
3rd class pollution.

The highest copper pollution 8.9 MAC of
the Chilik River wasobserved in 2010, and in 2011
itamountedto 6.68 MAC, in2012it madeupto 2.8
MAC, i.e. reduction of the copper pollution of the
Chilik river run-off isobserved. Total ironin 2012
amountedto 1.0 MAC.

The maximum 3.76 WPI in the Korgas
River was observed in thefirst quarter of 2011and
referred to the 4th class pollution, the minimum
0.71 WPI in the 4th quarter of 2012 ad referred to
the 2nd class run-off pollution, in the 4th quarter
of 2012 WPI amounted to 0.71 and referred to the
3rd class pollution.

The highest copper pollution 9.8 MAC of
the Korgas River was observed in 2010, and in
2011 it amounted to 6.68 MAC, in 2012 it made up
to 2.8 MAC, i.e. reduction of the copper pollution
of the Korgasriver run-off is observed. Total iron
in 2012 amountedto 0.7 MAC.

Themaximum 3.39 WP inthelssyk River
was observed in the first quarter of 201land
referred to the 4th class pollution, the minimum
0.63 WPI in the 4th quarter of 2012 ad referred to
the 2nd class run-off pollution, in the 4th quarter
of 2012 WPI amounted to 0.63 and referred to the
2nd class pollution.

The highest copper pollution 8.4 MAC of
the Issyk River was observed in 2010, and in 2011
itamountedto 458 MAC, in2012it madeupto 3.7
MAC, i.e. reduction of the copper pollution of the
Issyk river run-off is observed. Total iron in 2010
was1.6 MAC, butin2012—-0.4 MAC.

Themaximum 5.84 MAC wasobservedin
the Kaskelen River in the 1st quarter of 2011and
referred to the 5th class pollution, the minimum
1.08 WPI inthe 3rd quarter of 2010 and referred to
the 3rd class run-off pollution, in the 4th quarter of
2012 WPl amounted to 1.30 and referred to the 3rd
class pollution.

The highest copper pollution 6.4 MAC of
the Kaskelen River was observed in 2010, and in
2011itamountedto 7.05 MAC, in 2012 it made up
t0 2.6 MAC, i.e. reduction of the copper pollution
of the Kaskelen river run-off is observed. Tota
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ironin 2011 amountedto 1.4 MAC.

The maximum 3.36 WPI was in the
Kapshagai Reservoir was observed in the 3rd
quarter of 2011and referred to the 4th class
pollution, the minimum 1.00 WPI in the 3rd quarter
of 2011 ad referred to the 2nd classrun-off pollution,
in the 4th quarter of 2012 WPI amounted to 1.01
and referred to the 3rd class pollution.

The highest copper pollution 6.4 MAC of
the Kapshagai Reservoir was observed in 2010,
and in 2011 it amounted to 6.31 MAC, in 2012 it
made up to 3.9 MAC, i.e. reduction of the copper
pollution of the Kapshagai Reservoir run-off is
observed.

The Curtin Reservoir had the maximum
3.36 WPI inthe 3rd quarter of 2010 and referred to
the 6th class pollution, the minimum 1.65 WPI in
the 3rd quarter of 2012 and referred to the 3rd class
run-off pollution, in the 4th quarter of 2012 WPI
amounted to 2.98 and referred to the 4th class
pollution. The highest copper pollution 6.4 MAC
of the Curtin Reservoir was observed in 2010, and
in2011it amountedto 7.97 MAC, in 2012 it made
up to 7.0 MAC, i.e. reduction of the copper
pollution of the Curtin Reservoir run-off is
observed.

The maximum 3.62 WPI wasobservedin
the Bartogal Reservoir in the 3rd quarter of 2010
and referred to the 4th class pollution, the minimum
0.71 WPI inthe 2nd quarter of 2012 ad referred to
the 2nd class run-off pollution, in the 4th quarter
of 2012 WPI amounted to 1.08 and referred to the
3rd class pollution.

The highest copper pollution 7.5 MAC of
the Bartogai Reservoir was observed in 2010, and
in2011 it amountedto 4.96 MAC, in 2012 it made
up to 2.2 MAC, i.e. reduction of the copper
pollution of the Bartogai Reservoir run-off is
observed. Totd ironin 2012 amountedto 0.8 MAC.

TheKishi Almaty River had the maximum
4.08 WPI inthe 1st quarter of 2011 and referred to
the 5th class pollution, the minimum 1.25 WPI in
the 3rd quarter of 2010 and referred to the 3rd class
run-off pollution, in the 4th quarter of 2012 WPI
amounted to 1.85 and referred to the 3rd class
pollution.

The highest copper pollution 4.3 MAC of
the Kishi Almaty River was observed in 2010, and
in2011itamountedto 7.0MAC, in 2012 it made up
t0 3.7 MAC, i.e. reduction of the copper pollution
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of the Kishi Almaty river run-off is observed.

TheUlkenAlmaty River had the maximum
3.06 WPI inthe 1st quarter of 2011and referred to
the 4th class pollution, the minimum 1.04 WPI in
the 3rd quarter and the 4th quarter of 2012 and
referred to the 3rd class run-off pollution, in the
4th quarter of 2012 WPI amounted to 1.04 and
referred to the 3rd class pollution. The highest
copper pollution 4.9 MAC of the Ulken Almaty
River wasobservedin 2010, andin 2011 it amounted
t06.25 MAC, in2012it madeupto 2.4 MAC, i.e.
reduction of the copper pollution of the Ulken
Almaty run-off is observed. Total iron in 2012
amountedto 0.8 MAC.

Due to development of industry,
chemicals used in agriculture, population growth
and sizes of urban areas, influence of human
economic activity onthe natural environment asa
whole and, in particular, on land surface waters
increased dramatically. Along with the increasing
use of water resources, there is a deterioration of
water quality, pollution increases. In these
conditions the most important challenge of
hydrology isto devel op effective measuresto fight
against pollution. To solve this problem it is
necessary to study the formation of water masses
quality inrivers, lakesand reservoirsthat happened
to be in the area of anthropogenic influence, to
find waysto objectively assessapollution level of
water bodies, to develop cal cul ation methods and
prediction of water quality in water bodies and
stream flows.

Flow of industrial, domestic and
agricultural waste water substantially affects
chemical and biological mode of land water bodies.
The process of changing composition and
properties of natural waters, as aresult of human
activity, leading to deterioration of water quality
for water use and disruption of biological
processes, is called water pollution. Often, poor
water quality may be due to natural processes. In
this case, the term “natural water pollution” is
sometimesused [7-9].

In places where waste water flows into
water bodies, water masses are affected by
pollutants and discharged together with waste
water. Regulatory documentslimit amountsof waste
water substances, which are called limiting
substances. If concentration of the limiting
substancesin waste water exceeds the established
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normsof water use conditions (maximum allowable
concentrations — MAC), then a pollution bubble
is formed at the place of discharge. The outer
boundary of this zone is a concentration contour
line, corresponding to the MAC for this limiting
substance, amount of which mostly exceeds the
MAC inwaste water.

Pollution processes in rivers and
reservoirs oppose a self-cleaning process, which
refersto aset of hydrodynamic, physical, chemical
and biological processesthat lead to adecreasein
the concentration of pollutants in the water, and
during full self-cleaning —to restoration of natural
water quality. A hydrodynamic factor —dilution of
wastewater under theinfluence of turbulent mixing,
plays a decisive role in the self-cleaning process
of rivers and flowing water bodies. In stagnant
and slowly flowing waters other of the above
factors become also relevant. Thus, a very
significant decrease in concentration is due to
chemical and biological processes of
transformation and decomposition of substances
[10-12].

Requirements for water quality by
different sectorsof the economy are quite different,
that's why water quality standards for different
water users are of great importance. Currently
existing norms of water composition and properties
aredeveloped and approved only for water bodies
of the sanitary and domestic, and fishing industry.

General requirements to the quality of
water used for these purposes are based on the
following indicators of physical condition,
chemical and biological composition of water:
temperature, suspended solids, mineralization (dry
residue), chlorides, sulphates, dissolved oxygen,
pH, BOD, pathogens, toxins, odours, flavours,
colouring[13-15].

The criterion of water pollution
established in the rules is deterioration of water
quality due to changes in its organoleptic
properties and appearance of substances harmful
to humans, animals, birds, fish, forage and
commercial organisms (depending on the type of
water use), as well as an increase in a water
temperature, which changes normal life conditions
for aguatic organisms. All normalized substances
aredivided into three groups by thelimiting health
hazard indicator (LHHI) according to the nature of
their impact on the human body and internal water
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body biological processes. There are the general
sanitary, sanitary-toxicological and organoleptic
health hazard indicators. It is necessary to take
into account to which specific group according to
LHHI a chemical compound belongs in order to
monitor compliance with the following
regquirements of the Regulations® 7

Z”: S
< MAC, (D)

where S —average concentration of one
substance bel onging to the examined LHHI group;
MAC — maximum allowable concentration of the
same substance; ? — total amount of substances
of this LHHI group in the water of the examined
water object

Objective quantitative assessment of
rivers and water bodies pollution, identifying
trends of its change under the influence of
economic activity and hydrometeorological factors,
operational control of apollution level —all these
tasks can be solved only on the basis of well-
organized network observations. Planning a
network of observation (control) pointsisthe most
important task of the study of surfacewater quality
[18].

The general principle of spatial
distribution of observation points is to meet the
requirements of representativeness:
representativeness by the scale and types of
sewage pollution and compliance of physical and
geographic characteristicswith natural conditions
of acatchment point (or its locally-homogeneous
ared) [19].

A structure and amount of work in
observation points and pollution control should
meet the requirements for information on water
quality and itsmode of economic, design and water
conservation organizations, government bodies,
cultural and community facilities and other water
users in relation to an existing or projected use
and protection of an examined water body. All
points must determine indicators related to the
general requirementsfor water quality for sanitary
and domestic and commercial fishing water use:
water temperature, suspended and floating
substances, mineralization, colour, pH, dissolved
oxygen, BOD, odours. As a rule, a mandatory
program of work should include determining
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common pollutants like oil, detergents, and
phenols.

In 1971 the State Hydrological Institute
published “Practical recommendations on
hydrological study of pollution and self-
purification of rivers, lakes and reservoirs’ [20],
which give specific suggestions for widespread
adoption of a comprehensive method of studying
pollution of water bodies and self-cleaning
processes occurring in them.

Studies of self-purification and pollution
of rivers and water bodies consist of two main
types of work: 1) monitoring stream flow and a
water body as a whole; 2) study of formation of
pollution zones and zones of influence under
different factors. Performance of main types of
works precedes visual reconnaissance surveys,
allowing selecting specific areas for organization
of detailed stationary observations, to establish
the nature, composition and quantity of
discharged waste water and so on. The general
background for stationary studies are network
observations performed by the Hydrometeorol ogy
state committee[21, 22].

Wetried to study pollution of thelli River
run off from the border with the People's Republic
of China— (river station of the Dubun’ village to
the Balhash lake —river station of the Ushzharma
village). For this purpose we processed 2001-2007
data on river stations of the Dubun’ pier, 164 km
higher than the Kapshagai HPP, the Kapshagai
stow, the village of Ushzharma. Available dataon
pollution of the Republican State Enterprise
“Kazgidromet” rivers run-off ismainly presented
on copper and iron. The data shown in Tables 1
and 2 from 2001 to 2007 arethedata“ K azgidromet”
RSE, and datafor 2007 were obtained by the authors
by working in RSE “KazRDIEC” MEPRK.

CONCLUSON

As the results of our study show, the
water pollution index of the Ili River varies
considerably both quarterly and year to year. The
most heavy metalspolluted river stationistheriver
station of the Dubun’ pier, i.e. run-off from China
comes polluted with both copper and zinc. Copper
concentrations decrease from the top river station
to the bottom one, i.e. to the source of theriver I1i,
wherethe correl ation coefficient was 0.833 and the
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equation describing thisrelationship was obtained,
and the zinc concentration dependence is weak,
asthe correlation coefficient is 0.57, the equation
describing this relationship was also obtained. It
should be noted that at this stage we processed a
limited amount of data that will later be
complemented.

The water pollution index both of the lli
River and itstributaries varies significantly across
both quarterly and year to year from 2 to 6 WPI
(Table 3). The excess MAC of copper of the Ili
River and itstributarieswas observed from 1.6 (the
Turgenriver 2012) to 12.1 (the Kurty river 2010).

It should be noted, one of the goals of
our study is to further identify sources polluting
the lli River and itstributaries run-off with heavy
metals, to develop measures aimed at preventing
tributariesrun-off pollution and their flow to the i
River.
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