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QUALITY OF WATER COOLER -RESERVOIR
OF EKIBASTUZ POWER PLANT-1 NAMED
AFTER BULAT NURZHANOV

Abstract. The results of many years systematic, comprehensive, experimental studies of the authors of the
reservoir-cooler of Ekibastuz Power Plant-1 named after Bulat Nurzhanov in accordance with the approved and
applicable instructions and regulations. To determine the components of the chemical composition of water methods,
generally accepted in hydro chemical practice, were used. An assessment of the water quality of the reservoir and
channel of its feeding was done by method of Kazakh Research Institute of Monitoring Environment and Climate,
the complex index of water pollution was calculated by the list of pollutants established by RSE Kazhydromet
according to the international rules for environmental monitoring.

It was found that cooling reservoir of the Ekibastuz Power Plant-1 during 16 years period of operation (1979—
2004) the season averaged values of pollution index gradually increased from 0.2 to 6.3, which indicates the increa-
sing role of undoubted human influence. The renewed research of hydrochemistry of reservoir in 2013 revealed the
following. The water of reservoir in the summer months and in October, 2013 was normatively clean. At this time,
the values of the average Complex index contamination of water (CICW) were less than one (0.50-0.65). In
November, the water quality worsens, water is a moderate level of pollution, CICW value becomes greater than one
(1.45). The main contribution to increasing of CICW value belongs to iron, here ICWHM is 4.23.

Keywords: quality of natural waters, the main ions, index of pollution of water.

YK 550:461(574.2)

C. M. Pomanoga', O. 1. Ionomapenxo', A. . Husiz6aesa’, H. A. Amupraues’

'91-Papabu arsmaars: Kazak yaTTeik yHusepcuteti, AnMarel, Kazakcran,
*KP FBEM I'eorpaus mHCTHTYTH, Amvatsr, Kasakctan

BOJIAT HYPKAHOB ATBIHIAFbI EKIBACTY3 CIC-1
CAJIKBIHJIATKBILI - CY KOMMACBIHJIAFBI CYAbIH CAIIACHI

Annorammsi. Makanmaga asropmapasie borar Hypxanos arsiamarer ExiGacty3 COC-1 canksHIATKBII — CY
KOMMACBIHIAFbI Cy IbIH OCKITIIICH KOHE KOJIIAHBICTAFbI HYCKAY IBIKTAPMEH TAJANTAPFa COMKEC KOII AKbLTFbI KCIICH T,
SKCIIEPHMEHTTIK 3epTTEyJICpiHiH HOTIOKeIepi Oepinrer. CyablH XUMISUIBIK KYPAMBIHBIH KOMIIOHCHTTCPIH AHBIKTAY
YIIiH THAPOXMMHESUIBIK MPAKTHKAAA JKAMIBI KAOBIIIAHFAH oficTep KOoamaHbuiasl. Cy KOMMACBHIHBIH JKOHE OFAH Kys-
THIH KaHaamapabH CybiHbH canackl KasF3WMKOM ogici GoifbHmma OaFaiaHabl, KOPIIAFAH OPTAa MOHHUTOPHHIICIHIH
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xanelkapansik epexenepine coiikec KP PMK Kasruapomer KOKM GekiTkeH JacTaymibl 3aTTap TiziMi OOHBIHIIA
CYJbIH JIACTAHYBIHBIH KCIICHI HHACKCI CCCNTEIIHI.

Exkibacty3 COC-1 cankpIHAATKBII — Cy Ko¥mackH 16 >xbi1 (1979-2004) malinanaHy apaibEbIHAA OHBIH CYbI-
HBIH JIACTAHy MHACKCIHIH OpTa Mep3iMAiK MoHi Oiprinaen 0,2-1eH 6,3-Ke ACHIH apTKAHABIFbl AHBIKTATABL, OJ aHTPO-
nmoreHal ocepaiH ararbl Oombim TaObuIagsl. Cy KOWMACHIHAAFBI CyJbIH camachiH 2013 SKBUIBI TEKCEPICH Ke3/e
MbIHAZIAH JkaFmasTTap Oarkamapl. 2013 sKbUTIBIH a3 alaapbl MEH Ka3aHBIHIA CYAbIH Ta3ajbEbl HOPMara cail KeJi,
CJIKU emmenren opra MoHi 0,50-0,65 apanbiFbIHAA aybICHIT OTHIpAbL. Kaparmma albiHAa CyIbIH Calackl TOMECHACI,
cy oprama nacrady acHreiine sxerti (CJIKU 1,45-ke ter 60mapr). CJIKW MoHiHIH apTybIHA HETi3iHCH TEMIp 9CEp CTeIi.

Tyiiin co3aep: TAOUFH CyJIAP/bIH CANACHI, HCTIi3Ti HOHAAP, CYABIH JIACTAHY HHACKCI.

Kipicne. Bonar Hypskanos arsigars: «ExiGactys CIC-1» XKIIC kasipri yaKpITTa KOHICHCALMSIIBIK
THIITET] JKBITY DJICKTP CTAHLUACH! 00T TabbL1agsl, 0i1 KyarTsutbirsl 4000 MBT-ke TeH 21exTp sHeprus-
ChIH eHaipeai xoHe Taparaasl. CraHums HErisri xxaHapmai peringe ExibacTy3 keHiHIH keMipiH naiaana-
Hagbl. TypOuHanap CaakpIHOATKBIII — CY KOMMACHIHBIH CYBIMCH cankpiHaaTeuiansl, on Epric-Kaparanasr
KaHabiHbIH, (Kasipri yaxerrra K. Carmace ar. kaHam) TyIns!l CybIMCH TONAThiH Oypbiarbl JKaHrenai ampi-
TY3IbI KONIHIH MAAbUFaH myHKbIpbHa HerizaeareH [ 1]. ExiGactys COC-1 cankpiHAATKBII — CY KOHMACHI
KOIITEICH CalalibIK JKOHC CaHABIK Kepcerkimrepi Ooiibrma Kazaxcranmarsr Oipered cy koimacel 6o-
abin tabeitanst [2]. On IMaBnomap oGmsiceiubiy Tepputopusicbinaa Exi®acTy3 KalachIHBIH CONTYCTIK-
mieiFeICkiEAa 17 kM-ae opuamackan. Cy koiimachabiH 158,50 M kameinTer aeHredaeri aygansl 19,5 kB
METpre TeH, oprama TepeHmiri 4,6 metp, ¢y Geretinae Makcumangst 8,5 metp (1-cyper). OpKalCHICHIHBIH
KyarTeutbiFsl 500 MbiH KBT 8 5HeproOmokThIH TYpOHHANAPBIHBIH KOHIACHCATOPIAPBIH CYBITYFa CYIBIH
PKy ISPl mbFBEE 120 M/c kypaiiaer. Cy KoiMachiHbIH cybl CIC-Ti TeXHHKATBIK CyMEH KAMTaMACHI3
eIy VIUIH maiganaHpuiagsl, Oomamakra OamblK ecipy JKOHE JKEpAl CYJaHABIPY MaKcarTa KOJITAHBLIY
sxocnapnanyaa. COHIBIKTAH aTajFaH Cy KOMMAChl CYBIHBIH CAMaChlH 3CPTTCY O3CKTI MOCEIIC OOIBII OTHIP.

Exibactys CIOC-1 xyprak CaIKpIHAATKBIII — CY KOHMACBIHBIH YCaK CYJBLUIBIFBI, CYJbI Maccalapibl
KapKBIHIBI JKCJIl apanacThpy, KyH pamdaumschiabiH ocepl xoHe COC-TaH IMIBIKKAH UPKYISILHSITBIK
CyIBI KOCBIMIIIA KBI3ABIPY KOITCTCH YKaFAaH1a XUMHSLIBIK KYPAMHBIH OapiiblK ACPIiK KOMIIOHEHTTEPIHIH

XKbiHrbingb!

1-cyper — ExiGacty3 COC-1 calKbHIATKBII-CY KOMMACHIHBIH FAPBIITHIK TYCIpLTIMI
Figure 1 — Kosmshot of the reservoir-cooler of Ekibastuz Power Plant-1
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BEPTUKAIAB! CTPATH(HKALMSACHIHBIH OONMMAayblHA dCEP €TEAl, OCBICHIMEH Ol I'YMHUATIK ayJaHIapAbIH CY
KoHManapeiHaH epekmencueni [2, 3].

ABTOPIApPABIH KOIl JKBUIFBI 3CPTTCYICPIHIH HOTHKCCIHIAC KbUI OOMBI KIIMMATTHIK JKAFJAMIAPIbIH
e3repyl, cyasl any peskumi, COC-1 xyMpIC ICTCY PEKUMI THAPOXAMHSIIBIK ITPOLICCTEPAIH XKYPYIHE dcep
CTCTIHIITIH KOHE OHBIH HOTIDKCCIHAC CYJIbI MaccajIapAaH Kaabluil KapOOHATEI OOJIHIM, OHBIH Cy KOHMa-
ChIHBIH TYOIHE ImereTiHAiri kepcetinl. JKbIIbITEIIFAH CYABIH 9CEPIHCH OONATBIH KAPKBIHIBI JKEJIAl JKOHE
TYpOYIICHTTI apaiacThIPyblH, CYIbIH OTTCKIICH KOHE KOMIPKBIIIKBLUT Ta3bIMEH KAHBIFYBIHBIH HOTIDKE-
CIHAC Kepl HPOLECC KYPyl MYMKIH: KaJIbIUH KapOOHATHIHBIH XCMOTCHAI KATTHl OOJIICKTCPIHIH CpiIL,
KaIbLIUHIIH epiMTal ruapokapOOHaThIHBIH TY31yl. By nporectep ¢y KolimachiHAa YHEMI XKYPIIT TYPAIbI,
COHBIMCH KaTap CBHIPTKBI JKOHE 1Kl yKarmainapra OaiIaHBICTHl TEME-TCHAIK KapOOHATTHI TY3AAPIBIH
TyHbara Tycy Hemece epy OarbIThIHA Kapail sirbicansl [2, 4, 5].

3eprreyain aaici MeH agicHamachl. CanKpIHAATKBIII-CY KOMMACBHIHBIH JKOFaphI sKaFbIHAH MUHEPAITH-
3ALMSHBL, KBl XUMHSIBIK KYPaMbIH, KYPaMbIHIAFbl OMOTCHII SJIEMEHTTEPAl OPraHHKAIBIK 3aTTapabl
JKOHC ayblp MCTAIAAPAB AHBIKTAY YIIH CYABIH CBIHAMANAPHl aublHAB. KemaiH MUHEMYM yin Typii
GemniriHeH anbiHFaH opOIp ChIHAMA CYABIH opTama yiricineH Typasl. CyAplH opTaiia yiriiepl apanactsi-
PBLIBII, COCBIH OIp KaXETTI KOJICMICTT MHTCIPHPICHICH ChIHAMA ANBIHABL. A30T KOCBUIBICTAPBIHBIH, CY-
JbiH, GochopabiH xKoHE 0acka Aa SICMEHTTEPIIH HOHIBIK KYPAMBIH aHBIKTAYIBIH KAIIBl KAOBIIIAHFAH
omicHaMachl KOJIJaHbUIAB [6, 7]. AHanu3al skypri3y OapbIChIHIa KATCIIKTEP MalbI3bl IEKTI aybITKY MOHI-
HeH ackad skokK. CyIpIH GapiblK ChIHAMalapblHa KeM JereHae 3—4 per KaiTamaHbIll aHAIU3 JKacaIblHIBI.
Cy KypaMBIHZAFBl ayblp METAIJApPAbl AHBIKTAY HHAYKTHBTI-OAHNaHBICKAH II1a3Majbl MacC-CIICKTPO-
metpus saiciver opsiaanas! (CT KP MCO 17294-2-2006).

Jlactany x03((UIMCHTIH aHBIKTAYFa apHATFAH CCENTEYNICP MIEKTI PYKCAT CTUITCH KOHICHTpAIUS-
mapsl xorapsl (pocdop, TeMmip, mepMaHraHATTHIK TOTHIFY, HUTPUTTEP, AMMOHHK HOHEL, GTOp, GOp, MEIC,
MBIPBILI, ATIOMUHHAN, XPOM, KaJMHH) OOJBII KEICTIH OapblK KepceTKimTep OOibIHITA Tab0PaTOPHSIIBIK,
3ePTTEYICP MCH O3IMI3AIH AANANBIK 3CPTTCY HOTIKENEP! Herisinae xypriziaal [8, 9]. Xumusisik Kypam-
JIaFbl aHBIKTAJIATEIH KOMIIOHCHTTEPAIH canbl 20-24 xypaiasl.

Hotnxenep xoHe osapapl Tankbuiay. Exibactys CIC-1 cankplHAATKBII — CY KOHNMACHIHBIH
nmalnanany yakeiteiHaH Oacram (1979 k., skenrokcan) 1993 skplara ACHIHIT apasbIKTarbl CyJIapbIHBIH
camanapelHblH HHACKCTEpl 1-cyperre, 1, 2-kectenepae Gepinren, am 2013 >kpUTABIH jKa3-KY3ri MayChIM-
JAFbl MOTIMETTEP] 3-KecTeae OepiareH. byt MoiMeTTep KBULABIH SPTYPIIl ME3TUTIHAC CyFa aHTPOTIOTCHIL
SCepIiH ASPEKECIH iC KY31HIC Oararayra MyMKIHIIK Oepei.

Cy xoWMachIHOAFBl CyJapAbl HETI3rl JacTayInbl MHIPEAUCHT MbIC Ooubim TaOwsrmagsl. JIK,, (0,04—
89,75) meIc OoiibiHITA nacTaHy Ko3(pHUIMECHTTEPIHIH OpTama ME3TUTAIK MOHACPIHIH HIEKTepl GipHemme
JKBULABIK Mep3imMzeri Mpic OOWBIHIIA CYZBIH Carlachl OpTaila MOHAC HOPMATHBTI KepcerTkimreH 11 ece
HaIap HeMece WeKTI pykcar erinrer konueHTpaumsiaan 100%-ra sxorapsr (IIPK,,=1 Mkr/im) GomaTeiHbIH
kepcerenl. 1985 x., 1991 k., 1993 k. jxa3 yakpIThiHAA jkoHE 1993 JKBLIABIH KBICHIHAA CY KOWMAIapbIH-
JIAFbl CYIbIH CalachlHA MBICTHIH €H JKOFaprel ocep etyi Oabikanaer: JIK,, colikecinme 25,64; 36,59; 60,15
sxone 23,75 monzmepine teH (2-cyper). JIK,-xiH mMakcumanpai MoHl 1994 xpuiasiH Ky3iHAe OalKaiasi
(89,7). Ocer yaxpiT apansirsiaaa ¢y 6apasik kepeetkimrrepi JIK (2,16; 3,44; 4,20; 6,28) OolisiHIna oprarma
MOHACPIHIH aPTYBIMCH CHIATTAIAABI, SFHU CY KOHMAaJAPBIHBIH HOPMATHBTI TapaMeTpiepl ©3aepiHiH
IIPK-nan 216-628% sxoraper 6omaer. 1988 sxpiiman Oacram cy KoiMamapelHAAFbI Cyabl KypambiHan Cu,
Zn xoHe Mn-teH Oacka metangap aa (Al, Pb, Cr, Ba, Sr) anbixtanapl. COHABIKTaH OCHl YAaKBITTaH OacTar
Oy MeTanAap cy canajgapblHbIH HAKThIPAK CHIIATTAMANApbIH aly YINIH jKEKe, opTaia Me3riiil, oprama
JKBUTIBIK JKOHE opTarma Kerr kelabik, JIK ecenreynepine eHrizimires.

Backa cama xepcerkimTepiniy oprama ke xkbutaAblk JIK MoHzepiHe capanrama »Kypri3e OTHIPHIIL,
MBIHAJAW KOPBITBIHABIFA KEIyre OOmagsl: CYy KOWMACHIHAAFBl CYJbIH CANAChIHBIH KAJIbINTACYBIHAA
temneparypaubiy ocepi (JIK , =0,72), pH (0,002) moni, xpom (JIKc=2,44), temip (JIKr=2,00), mMbIppim

(JIKz:=1,64), amommmmit (JIKx=0,72), cymsarrap (JIK ;. =0,59), TIO (JKyo=0,21), kaammii (JIKee= 0,16),

avmonmii nonaapet (JIK . =0,09), mapranen (JIKy, =0,06), docdop (JIKp = 0,05), maramit (JIK =0,03),

Mg2+

HATPHUH oHE KaTuHAIH KOCBHABICH (JIK N =0,02) a3 mouzxepmen Garamanansr (1, 2-kecre).

at+KT
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1-xecte — Exibacty3 COC-1 calkbIHIATKBIII — CY KOHMaCHIHIAFbI CY JIbIH carfachiHbIH HHaeKc1 (1979-1990 xx.)

Table 1 — Indexes of quality in water of a reservoir cooler of Ekibastuz Power Plant-1 (1979-1990)

Ne | OKewr | Mesrin ng} Cr so; | Mg” | NH; | NO, 110 t,°C
1 2 3 4 5 6 7 8 9 10 11
1 1979 KBIC 0 0 0,24 0 0 0 0 0
2 1980 KOKTEM 0,32 0 1,59 0 0 0 0 —
3 1980 Kas 0 0 0,12 0 0,02 0,31 0 0,22
4 1980 KY3 0 0 0,46 0,02 0 0 0,01 —
5 1981 KBIC 0,01 0 0,75 0,02 0 0 0 0,80
6 1981 KOKTEM 0,04 0 0,35 0,03 0 0 0,61 -
[ 1981 Kas 0,07 0,01 0,81 0,13 0 0 0,08 0,76
3 1981 KY3 0,12 0,07 0,84 0,13 0 0 0 —
9 1982 KBIC 0,31 0,16 0,96 0,14 0 0 0 1,27
10 1982 KOKTEM 0,10 0,01 0,80 0,23 0 0 0,55 -
11 1982 Kas 0,05 0 0,78 0,10 0,01 0 0,03 0,76
12 1982 KY3 0 0 1,22 0,40 0 0 0 —
13 1983 KOKTEM 0 0 1,18 0,02 0 0 0 -
14 1983 Kas 0 0 1,04 0,04 0,01 0 0 0,53
15 1983 KY3 0 0 1,02 0,02 0 0 0 -
16 1984 KBIC 0 0 1,01 0,03 0 0 0 0,52
17 1984 KOKTEM 0 0 1,00 0,03 0 0,01 0,01 —
18 1984 Kas 0 0 0,99 0,05 0,04 0,01 0 0,58
19 1985 KBIC 0 0 1,54 0,09 0 0 0 0,45

20 1985 KOKTEM 0 0 1,13 0,04 0,17 0 0,03 -

21 1985 Kas 0 0 1,27 0,01 0,04 0 0,02 0,39

22 1986 KBIC 0 0 1.25 0 0 0 0 1,25

25 1986 KOKTEM 0 0 1,19 0 0 0 0,10 -

24 1986 Kas 0 0 1,21 0,01 0 0 0 0,75

25 1986 KY3 0 0 1,45 0 0 0 0 —

26 1987 KBIC 0 0 0,70 0 0 0 0 1,17

27 1987 KOKTEM 0 0 1,01 0 0 0 0 —

28 1987 Kas 0 0 0,87 0 0 0 0 0,55

29 1988 KBIC 0 0 0,15 0 0 0 0,02 0,58

30 1989 KBIC 0 0 0,08 0 0 0 0 0,44

31 1989 KOKTEM 0 0 0,02 0 0,05 0 0,60 -

32 1989 Kas 0 0 0,03 0 0,03 0 0,02 0,67

33 1989 KY3 0 0 0,02 0 0,11 0 0,33 -

34 1990 KBIC 0 0 0 0 0 0 0 125

35 1990 KOKTEM 0 0 0 0 0 0 0 —

36 1990 Kas 0 0 0 0 0,07 0 0,52 0,43

37 1990 KY3 0 0 0 0 0 0 0 —
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1-uti kecmemnin srcanzacwl

Continuation of table 1

Ne B Br F Cu /n Mn Fe P Al Cr JIK .
OpT. MOHI1
1 12 13 14 15 16 17 18 19 20 21 22
1 0 0 AHbBIK- aHBIK- aHBIK- aHbIK- 0 0 aHbIK- aHbBIK- 0,02
MaraH MaraH MaraH MaraH MaraH MaraH
2 0,02 0 0 aHBIK- aHBIK- aHbIK- 0,74 0 aHbIK- aHbBIK- 0,22
MaraH MaraH MaraH MaraH MaraH
3 0,49 0,01 0,06 aHBIK- aHBIK- aHbIK- 0,38 0 aHbBIK- aHbBIK- 0,13
MaraH MaraH MaraH MaraH MaraH
4 0.82 0 0 aHbIK- aHBIK- aHBIK- 0 0 aHbIK- aHBIK- 0.11
MaraH MaraH MaraH MaraH MaraH
5 1,11 0 0 aHBIK- aHBIK- aHbIK- 0,40 0 aHbBIK- aHbBIK- 0,24
MaraH MaraH MaraH MaraH MaraH
6 1,13 0,04 0 12.91 3,04 aHbBIK- 222 0 aHbIK- aHbIK- 1.46
MaraH MaraH MaraH
7 1,07 0 0,01 5,60 441 aHbIK- 0,63 0 aHbIK- aHbIK- 0,91
MaraH MaraH MaraH
8 1,63 0,33 0 6,98 5.10 aHbIK- 0,52 0 aHbIK- aHbIK- 1,12
MaraH MaraH MaraH
9 1,57 0,52 00 4,15 0,72 aHbIK- 2.40 0 aHbIK- aHbIK- 0,81
MaraH MaraH MaraH
10 0,89 0,07 0 8,02 0 aHbIK- 0,98 0 aHbIK- aHbIK- 0,83
MaraH MaraH MaraH
11 1,78 0,04 0 8,50 0,40 aHbIK- 0,70 0 aHbIK- aHbIK- 0,88
MaraH MaraH MaraH
12 1 21 aHbIK- 0 0,04 0,17 aHBIK- 0 0 aHbIK- aHbIK- 023
MaraH MaraH MaraH MaraH
13 1,14 aHbIK- 0 2,38 0.44 0 0,01 0 aHbIK- aHbIK- 0,37
MaraH MaraH MaraH
14 1.42 aHbIK- 0 271 0,60 0 0,03 0 aHbIK- aHbIK- 043
MaraH MaraH MaraH
18 1,05 0 0 3,60 0,27 0 267 0 aHbIK- AHBIK- 0,57
MaraH MaraH
16 1,98 0 0 3,88 0,31 0 1,28 0 aHbIK- aHBIK- 0,56
MaraH MaraH
17 1.85 0,02 0 348 0,36 0,01 0,50 0 aHbIK- aHBIK- 0,48
MaraH MaraH
18 1,63 0 0 3,56 0,39 0,01 5,15 0 aHbIK- AHBIK- 0,78
MaraH MaraH
19 2.33 0 0,01 16.83 0,53 0 1,58 0 aHbIK- aHbIK- 1.46
MaraH MaraH
20 1.21 0,03 0,08 20,44 1,53 0,04 2,77 0 aHbIK- aHbIK- 1.83
MaraH MaraH
2] 1.21 0 0,51 25,64 1,52 0 223 0 aHbIK- aHbIK- 2,16
MaraH MaraH
22 0,46 0 0,02 493 1,27 0 2.89 0 aHbIK- aHBIK- 0,75
MaraH MaraH
23 0,61 0,06 0,95 0,12 1,36 0 3,60 0 aHbIK- aHBIK- 0,53
MaraH MaraH
24 0,17 0,25 0 3,84 1,12 0,04 2.00 0,06 aHbIK- aHbIK- 0,59
MaraH MaraH
25 0.16 0,05 0 3,53 1.21 0,03 2,50 0,06 aHbIK- aHbIK- 0,60
MaraH MaraH
26 0,23 0 0,01 7,19 1,44 0,04 3,80 0 aHbIK- aHbIK- 0,91
MaraH MaraH
27 0,18 0 0 441 3.29 0 2,20 0 aHbIK- aHbIK- 0,74
MaraH MaraH
28 0,16 0,04 0 941 1,52 0,15 2,20 0,48 aHbIK- AHBIK- 0,96
MaraH MaraH
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29 1,37 0,01 0 4,08 0,12 0,06 3,10 0 1,22 AHBIK- 0,63
MaraH
30 0,23 AHBIK- 0,32 1,25 0,14 0 1,65 0 0 0,56 0,27
MaraH
31 1,01 AHBIK- 0,38 521 0,70 0 16,8 0 0 0,82 1,60
MaraH
32 0,24 AHBIK- 0 2,16 1,11 0,01 3,13 0,02 0,64 0,42 0,50
MaraH
33 aHbIK- | aHbIK- aHbIK- 3,07 0,87 0 2,53 0,12 5,45 0,13 0,90
MaraH | MaraH MaraH
34 1,79 AHBIK- aHbIK- 2,60 2,96 0 0 0,04 0,29 6,27 0,95
MaraH MaraH
35 0,72 AHBIK- AHBIK- 1,71 0,71 0 0,35 0 0,45 0 0,26
MaraH MaraH
36 4,10 AHBIK- aHbIK- 5,87 3,93 0,20 0 0,19 0,52 1,23 1,07
MaraH MaraH
37 aHbBIK- aHBIK- aHBIK- 2,00 0,19 0 0 0 4.30 0,08 0,47
MaraH | MaraH MaraH
Ecxepmy: aHbIK-MaFraH — aHBIKTaJIMaraH.

2-kecte — ExibacTy3 COC-1 calKeIHIATKBIII — Cy KOMMaCHIHAAFHI CY IBIH callachIHBIH HHAeKCl (1991-1993 xk.)

Table 2 — Indexes of quality in water of a reservoir cooler of Ekibastuz Power Plant-1 (1979-1990)

Ne Kot Mesrin SO i_ Mg* IO t° NH Z NO , B Fe
38 1991 KBIC 0 0,01 0,01 0,41 0,30 2,76
39 1991 KOKTEM 0 0 0 - 0,02 0,01 0 2,30
40 1991 Kz 0,003 0 4,40 2,04 0,36 0 0,39 3,76
41 1991 KY3 0,01 0 0,01 - 0,83 0 0,47
42 1992 KBIC 0,06 0 0,03 0,52 0 0 2,96
43 1993 KBIC 0,10 0 0,70 0,53 041 0 3,51
44 1993 KOKTEM 0,10 0 2,14 - 0,17 0,01 0,47 1,60
45 1993 K3 0,13 0 0,08 0,48 0,62 0 0,49 2,70
46 1993 KY3 0,05 0 0 - 0,86 0 0
47 (‘;Iﬂﬁlg) 0,59 0,03 0,21 0,72 0,09 0,01 0,05 2,00
2-uti Kecmemin Hcaneacyl
Continuation of table 2
No Cu Zn | Mn Pb cd | Al Ba Cr pH g
OpT. MOH1
38 4,34 0,40 0 0,01 0 0,01 0 1,60 0 0,58
39 7,67 243 0 0 0,01 0 1,00 0 0,84
40 36,59 2,48 1,74 0 0,14 | 0,01 0 6,65 0,01 3,44
41 15,5 0,58 0 0 0 0 0,01 3,00 0 127
42 11,9 1,91 0 0 0,01 0 0 1,10 0 1,28
43 23,75 3,85 0 0 1,31 0 0 1,45 0 2,09
44 11,87 3,30 0 0 0 0 0 0,80 0 1,28
45 60,15 1,59 0 0 0,02 0 0 5,20 0 420
46 89,75 9,0 0,01 0 0 0 0,01 1,13 0 6,28
42&%’_2@? 11,01 1,64 | 0,06 0,001 0,16 | 0,72 0,002 2,44 0,002 1,06
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2-cypet — KernkpuiIpIK aitHanbvza COC-1 calkpIHIATKBII — ¢y KOMMACHI CYBIHBIH,
nacTaHy Ko>QOMIMEHTIHIH 63repy THCTOTPaMMachl

Figure 2 — Histogram of change coefficient impurity in water of a reservoir cooler
of Ekibastuz Power Plant-1 in a long-term cycle

Ken sxsutrst JIK opTa MoHI HaTpHid koHE Katuii woHaaps! yimil 0,02-re, xmop nonaaps! yurH 0,005-ke TeH.

Cy xoiimaceiHBIH cybl COC TypOHHAIAPHIHBIH KOHACHCATOPJIAPHIH CYBITY YVINIH IaiJaTaHbLIa-
TBHIHJBIKTAH, >KBUIBITBIIFAH Cy CyaTka KairagaH Kyibiiaasl. CyKHHAFBILI )KOHE CYIaKTHIPFBIII OOTIKTEpAC
CyZBIH TeMmepaTypackl aitapieikrail (5-20°C) epexmencreni. JIK .o OPTaIla KOIDKBULIBIK ecenreynepi

kpickpl yakprtiicH (0,76) caneicteiprasaa kaszga (0,68) oneiy 0,08 Giprmike asadransie kepcerti. by cy
KOMMAaChIHIAFbl CYABIH CallaChIHBIH HOPMATHBTIK MapamMeTpiepl TeMICPaTypaHblH OPTaIla KOPCeTKIIl
ootisaina e3iniH LIIPK-nan 68-76% aprarteiaeia Oinaipeni. JIK-HiH opTammma *bUIIBIK MOHACPIH €CEIITEY
7 xbin O0#bl 2 Ke3eHIl aHbIKTayFa MyMKIHIIK Oepai: 1979 xeungan 1985 xeurra zeiiin JIK 0,02-nen
1,82-re (1,80 Gipaixke) aprrer xoHe 1986-1993 xouigap apamsireinga JIK 0,62-aen 3,46-ra (2,84 6ip-
mikke) aprtel. Cy koiiMaces 15 sxbia (1979 sxbinasie KeickiHad 1993 sxelmabie Ky3iHe aciin) 6oiibl maiina-
nany kesinae opra mepaimaik JIK-uin 314 ecere (0,02-xeH 6,28-re mefiin) apTy TCHICHIMICH OAWKaAIaIbI,
Oy CaNKBIHAATKBINI — CYy KOHMACBIHAAFBI CYIBIH CalachiHA aHTPOIIOTCHAI 9CEPIH YIIFaiFaHIbIFbIHbIH
Kyaci 60bIn TaOBLIATH.

JIK-HiH oprama Kemxsliabik MoHl 1,06 kypaiiapl, ssFHH OYJI CyaTThIH CYBIHBIH CallaChIHBIH HOpPMa-
TusTi napametpiepi o3inig LIIPK-naun opra ecernen 106% -ra apTThl HEMECE HOPMATHBTI MOHHCH 2,1 ece
Hamap 60511, KaHammel KOPEKTCHAIPYII CY bl HETI3r1 JacTayIibl 3aTTap MBIC TICH TeMip OOJIBIT TaObI-
nagel. Kernkeuarer Mep3iv immiage (14 5kblt) KaHATABIH CYBIHBIH CAlachl MBIC XKOHE TeMip OOWBIHIIA HOP-
MaTHBTI MOHIHEH opTa ecemmeH 7,2 skoHe 5,8 ece Tomenaeni. Kammer kanamaeiH 0,61 MoHAI KypaWThIH
opraua kerwkbutEs! JIK ¢y camaceiasiy HopmatuBTi mapamerprepi e3inig LIIPK-wan opra ecenmen 61%-ra
apTaTHIHBIH HEMECE CY CarmachiHbIH 1,6 €Ce TOMEH CKSHIITIH KOPCETTI.

2013 >KpUIBI KBl MUHEPAIAAHY JKOHE HEr13rl Ty3 TY3VIUl MOHIAPIBIH MOJILICP]l CYATTHIH aKBaTo-
prsicer OotisiHIma Oipkenki Oemindeai. CyapiH OeTKi KOHE TYIKI OenikTepiHAeri 3aTTapAblH MeNIICPIHAS
alffrapibIKTall albIpMaITBUTBIKTaP Oaikanvansl. Cy KHHAFHIIT JKOHE CYIAKTBIPFBIM OOIIKTEpAC MHUHEPAT-
JIAHYABIH OPTa MOHIH €CEITEY LIBIFATHIH CYABIH MUHEPAILAAHY bIHBIH apTybIH Aa (opTa ecemmeH 11,2 mr/n),
azarobiH 1a (opra ecenrieH 6,1 mr/i) kepcerti (3-kecte). Cy CYBITKBIIT XKYHE apKBUTBI OTKSH KE3¢ COIT
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3-kecte — ExiGacTy3 COC-1 calkpIHAATKBIIT — ¢y KOMMACH CYBIHBIH carlachHBIH HHekcl (2013 x.)

Table 3 — Values of the Complex index of pollution in water of a reservoir cooler of Ekibastuz Power Plant-1

YITiHi ary yakpIThl Clry Cll g5 Cll Cllgp CJIKU opraria emireHreH
02.08.13 0,688 0,264 0,754 0,31 0,504
16.08.13 0,636 0,235 1,440 0,28 0,648
10.10.13 0,716 0,180 0,916 0,190 0,501
15.11.13 0,613 0,741 4,233 0,21 1,449

ke3aeri pU3NKa-XUMUSITBIK KaFAaiaapra (CyIblH TeMICPATYPaChl, aFbiC KbITJAMABIFBI, KbICBIM, OPTaHU-
KaJIBIK 3aTTap/IblH, (PUTOIUIAHKTOHAAPABIH KoHE T.0. GOMybI) OAMIAHBPICTHI MUHEPAIABI TY3AapMEH Oakibi-
TBUTYBI A4, OHBIH A3aWbLIYbI 12 MYMKIH.

CyxuHarpI O6NIKTC CYABIH TEMICPATyPachl CYJAKTHIPFEIII OOMIKTErl CYIBIH TEMICpaTypachiHa
KaparaH/aa I¢ *KY31HAC YHEMI a3 ICTCH KOITKBIIABIK OCNTiICHI¢H (DAKT pacTaaMaIbl.

2013 xpITABIH XKa3Fbl AHTAPBIHAA KOHE KAa3aH/1a CYaTThIH CYbI HOPMATHUBTI Tasa ¢y 00/asl (3-KecTe).
Bbyn yakpitTa cyapiH nactanybiabiy kemeHal uaackcinid (CJIIK) oprama entieHren mMoHi OipacH TeMEH
(0,501-0,648) 6oaxer. 2013 xpLTABIH Kapalia alblHAA CYABIH CANachl TOMCHACH I, CY KAIBINTHI JaCTAHY
nenrewine xkatagsl (CJIKU = 1,449). CJIKU moHiHIH apTybIHa Heri3ri ocep eretiH temip, on CJIWny 4,233
Kypaiiasl.

Kopbitbinabl. COC-1 cankpiHAATKBII — Cy KOHMAChiH MalAajaHy YaKbITBIHAA THIPOXUMHSLIBIK,
MPOLICCTEPAIH KYPYIHE KOHE CYAbIH CAMANbIK KOPCETKINIHE aHTPONOreH I (PaKTOpIapabIiH 9CeP CTKSHIITL
anbikTanAbl. CaIKBIHIATKBII — Cy KOWMAChIH MaliJajaHy blH OACTanKbl MEP3IMIHAC CY MbIC OOWBIHING
nactany K03(hQULHCHTIHIH CATBICTHIPMANBI JKOFApHEl MOHACPIMEH, conblMeH Katap JIK -Hig Oacka kepcert-
KimTepl OOHBIHINA OpTaIaaan xorapsl MoHaepMeH (2,16; 3,44; 4,20; 6,28) cunarranaisl, SSFHU CYaTThIH
Hopmatusti napamerpiaepi o3iniy [IIPK-#Han 216-628% aptrei. Ochl yakpITTa KONTEICH JKaFaaiaa CyKu-
HAFBIIITAFBl CYBIH TEMICPATYPAChl CYIAKTHIPFBIIITAFBI CYABIH TEMIICPATYPACkIHAH TOMEH 0061, MyHa
Cy KOMMAaChIHAAFBl CYJBIH OpTalla TCMIICPATyPAChIHbIH KOPCETKINI GOUBIHINIA HOPMATHBTI mapaMeTpaepi
o3inig LIIPK-Han 68-76% aprrer. 2013 >kpinbel MyHAal (akt aHBIKTATIMAIbI, O MYMKIH CaIKbIHAATY
JKydecingeri Oyssutyra OaitmanbicTel mbiFap. 2013 kb1 OoHEl CY KOWMAachl CYBIHBIH CalablK KYpPaMbl
TOMCH/CI.
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"Kasaxckuii HAIMOHATBHBIN yHUBEPCHTET HM. amb-Papabu, Anmarsr, Kasaxcras,
*Uncrutyt reorpaduu MOH PK, Anvarer, Kasaxctaun

KAYECTBO BOJbl BOIOXPAHUJIHINA-OXJTAJUTEJISA
I9KHBACTY3CKOH I'P3C-1 HUMEHH BYJATA HYPJKAHOBA

Annoramust. IIpuBeneHsl pe3yabTaThl MHOTOJECTHHX KOMIUICKCHBIX, SKCIICPUMCHTAIBHBIX HCCICTOBAHHI
ABTOPOB B COOTBETCTBHH C YTBEPKICHHBIMHA M JCHCTBYFOIIUMHY HACTABJICHISAMY ¥ HHCTPY KITIAMHE. J[71s1 Onipe e IeHus
KOMIIOHCHTOB XHMHYECKOTO COCTaBAa BOABI MPUMCHEHBI OOINCTIPHHATHIC B THIPOXMMHUYCCKOH NMPAKTHKE METOJIBL.
ITpowsBeneHa OLEHKA KAadeCTBa BOABI BoJoeMa W KaHama ero moamutkd mo meroxy KasHUMMOCK, paccunTan
KOMILJICKCHBI MHIEKC 3arpA3HCHHOCTH BOJ IO NMEPEYHIO 3arps3HAIOMMX BemecTs, ycraHoBlIeHHbIM PITI Kasrua-
pomer MOOC PK cornmacHO MeKIyHapOAHBIM HPABAJIAM MOHHTOPHHTA OKPYKAFOIICH CPEIBL.

YCTaHOBICHO, YTO I BOJOXPAHWIMINA-0XIaauTerst Jxkudacty3ckor POC-1 3a 16—nmeTHIN mEpHOA SKCILIya-
taruua (1979-2004 rr.) cpemHe CE30HHBIC 3HAYCHHS HHACKCA 3aTPA3HCHMS MOCTCIICHHO YBEIInBamCh OoT 0,2 10 6,3,
YTO CBHICTEIBCTBYET O BO3PACTAIOIICH POJM AHTPOIOTCHHOTO BIMAHWA. B0300HOBICHHBIC MCCIEIOBAaHMSA Kade-
CTBEHHOTO COCTOSIHHA BOJBI BogoeMa B 2013 1. BeiiBmium creayromee: BoAa BOJOSMA B JICTHHE MECSIBI H OKTAOPE
2013 r. ©Mena HOPMATHUBHO YHCTYEO BOXY, 3HAUCHMA cpexHe B3BemeHHoro KM3B mMensamcs B mpeaenax 0,50-0,65.
B HOs0pe kKauecTBO BOIBI YXYIIIMIOCH, BOJA MPHOOpETaeT yMEpeHHbIH yposeHb 3arpssueHust (KNU3B pasen 1,45).
OcHoBHO#1 BKIaZ B yBeamdcHUC 3HaUcHIT K3B mpHHAAICKHT JKENe3y.

KimoueBple ¢/10Ba: KaUeCTBO MPUPOIHBIX BOJ, TIABHBIC HOHBI, HHACKC 3aTPA3HCHHAS BOIBL.




