Evaluation of results of chemical analyses of samplestaken in Balkhash city and
surrounding in August 2013

There were mainly soil and sediment samples ivitiaity of Balkhash city. Most of

samples were analyzed for heavy metals. Some gflsarwere analyzed for seven congeners
of polychlorinated biphenyls (PCBSs). In additios@free range chicken eggs, one cow’s milk
sample and some fish were analyzed for dioxins ([PAFpand dioxin-like PCBs (dl PCBs)

by method called DR CALUX based on response of aoiganisms on toxic substances.

Also some samples of soil and sediments were agaligr dioxins.

Levels of heavy metals were compared with Regi@uatening Levels (RSL). Highest level
of lead observed in soil samples from Balkhashexaseded RSL for all uses by 10 folds.
Limit value of 400 ppm of lead was exceeded infhgas of 14 sediment samples respective
in 5 samples of 15 samples of soil. Arsenic RSL eaeded in 3 samples of soils as well as
in 3 samples of sediments (up to 900 folds in samid 1250 folds in sediments). The highest
level of copper in sediment sample has exceeded®®Sl7 folds. Also few more samples of
soil and more often sediments exceeded copper Viahites.

We have collected also three samples of soil/sanbil@ren’s playgrounds in the city. Soil at
playgrounds in Balkhash is much more contaminatelddavy metals like copper, lead,
cadmium and arsenic than it was presented in gistilalies from Madrid (Spain) (De

Miguel, Iribarren et al. 2007), Hong Kong (Chin&hen, Wong et al. 1997) or Pueblo
(Colorado, USA) (Diawara, Litt et al. 2006). Comipan with these studies is presented in
following Table A. In one case levels of arsenmpper and lead in soil/sand from playground
in Balkhash has exceeded RSL.

Table A: Levels of heavy metals in soil at playgrds in Balkhash in comparison with
Madrid, Hong Kong or Pueblo.

Madrid | Madrid; | Hong SD | Pueblg
Mean SD 2002 & | Min - Kong
PG 2003 Max
Copper 1750,83 2699,35 16,14 4,73
80543 122258 38&22|6,1-106] 89,94 526 | 87,7 18
Lead 316
0,19& | 0,05- | 0,94 0,31 2,53
Cadmium 77 826 | 544 | 050
. 7740 134,06 73& | 3,7-16 16,5 4,57 12,6
Arsenic 6,9
Mercury 0,24 0,19

Minimum level of lead in soil at playgrounds in Baash is around the maximum levels for
soil samples from playgrounds in Madrid, in 2002av is also ten folds higher than mean
level in soil samples from Hong Kong.

Concentrations of PCDD/Fs and DL PCBs in free rattgeken eggs from Balkhash are
above permissible level set in EU as well as onésmilk sample.



Situation in the city can be evaluated as seriocamiynregarding the contamination by
arsenic, lead, cadmium, dioxins (PCDD/Fs) and didikie PCBs. Solution of the situation is
that metallurgic industry in Balkhash city whichnest likely the source of contamination
will take measures to reduce its emission releases.
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level in soil samples from Hong Kong.
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OreHKa pe3yIbTaTOB XMMHUYECKIX aHAJTM30B P00, B3SITHIX B Topoie baxam u
npuierarommx B aprycte 2013roma

bbuti B OCHOBHOM MOYBBI U JJOHHBIX OTJIOKEHUH 00pa3Ilbl B HEOCPEACTBEHHOM OJIM30CTH OT
ropoja banxami. bonbmuHCTBO 06pa3oB OBLIN MPOAHATU3UPOBAHBI JIJIS TSKEJIBIX METAJUIOB.
HexkoTopsie n3 06pa3iioB ObUIH IPOAHATN3UPOBAHBI B TEUEHHE CEMU POJCTBEHHBIX
nosuxjaopupoBanubix oudenuon (I1XB). Kpome Toro takke GecriaTHbIe qrHana3oH
KypHUHBIE stifIa, o0pa3elr MoJIoKa 0JTHa KOpOBa M HEKOTOPKIE PHIOBI OBLIN IPOAHATU3HPOBAHBI
ua auokcunoB (IIXJIJ1 / @) u quokcun-nmoaooHsx 11X (DL ITX /1) MeTo10M 1O/ Ha3BaHUEM
DR CALUX Ha ocHOBe OTBET MUKPOOPIaHU3MOB Ha TOKCUYHBIX BerecTB. Kpome Toro,
HEKOTOpBIe 00pa3Ilbl MOYBHI U IOHHBIX OTIOXKEHHSIX, OBUTH MTPOAHATH3UPOBAHBI HA
JINOKCUHOB.

VY POBHU TSDKEIBIX METAILIOB 110 CPABHEHHIO C perHOHATBHBIM ypoBHsiME oTO0pa (PI'B).
Campblit BBICOKHH ypOBEHb CBUHIIA HAOOaeTcsl B 0Opa3iiax mouBkl U3 banxaina mpeBpicuil
RSL ns Bcex BunoB ucnonb3oBanus Ha 10 cknanok. [penenproe 3nauenne 400uacTeit Ha
MHJIJTHOH CBUHIIA OBLIO MPEBBIIEHO B 5 00pa3noB 14 00pa3ioB ocagouHbIX
COOTBETCTBYIOIMX B 5 00pa3mnoB 15 o00pa3oB nmoussl. Merbsik RSLObLT peBsiieH B 3
o0pa3iax Mmo4Bkl, a Takke B 3 00pasnax JOHHBIX oTiIokeHuH (10 900CKIag0K B moYBax u
1250cksaaku B ocankax). Camblii BRICOKHN YPOBEHBb MEIH B 00pasIie 0caIKa MPeBhICHIIO
RSLua 17 cknanok. Takxke HECKOJIBKO 00pa3IloOB MMOYBHI U Yallle OTIOKEHUN MTPEBBICHI
npeJebHbIC MU 3HAUCHHUS.

MBaI cobpanu Takxke Tpu oOpasia mouBsl / mecka Ha IETCKHUX IUTOInaaKax B ropoje. [Tousa Ha
JIETCKHX TUTOMaIKax B banxari sBisieTcst ropasio 0oJiee 3arpsi3HEHbI TSKEIbIMU METaJJIaMH,
KaK MeJlb, CBUHEII, KaJIMUAN U MBIIIbSK, YeM 3TO OBLJIO MPEACTaBICHO B MOJIO0OHBIX
uccnenoBanusx u3 Manapuna (Mcmnanus) (Jle Murens, Iribarrencoast. 2007),I"onkoHre



(Kurait) (Chen Bowr u ap.., 1997)umu [1ys610 (Konopano, CIITA) (Jluasapa, JIutt u ap..,
2006).CpaBHeHHE ¢ ATHX MCCIICIOBAHU MPE/ICTABIICHBI B Clieaytomiel Taduie A. B ogHoM
YPOBHSIX ClTydae MBIIIbsKA, MEJIU M CBUHIIA B MOUBe / MecKa U3 JIETCKOM Tuiommake B bamxarie

npeBbicuT RSL.

Tabnua: YpoBHU TsOKEIBIX METANIOB B TIOYBE Ha JIETCKUX IUIOMAI0K B banxarr B
cpaBHeHuu ¢ Majpue, ['onkonre unu [1ys6:710.

Madrid | Madrid; | Hong SD | Pueblg
Mean SD 2002 & | Min - Kong
PG 2003 Max
Copper 1750,88 2699,35 16,14 4,73
80543 122258 38&22|6,1-106 89,94 526 | 87,7 18
Lead 316
0,19& | 0,05- | 0,94 0,31 | 2,53
Cadmium 77 826 1 944 | 050
_ 7740 13406 73& | 3,7-16| 16,5 4,57 12,6
Arsenic 6,9
Mercury 0,24 0,19

MuHUMAaTEHEIH YPOBCHE CBHHIIA B IIOYBC HA JCTCKUX IIJIOITaJAKax B banxam cocraBisieT

OKO0JIO MaKCUMaJIBHBIX YPOBHEH 11 00pa3oB MOYBKI U3 TUIomanok B Maapune, B 2002romy.
CpemHee TakxKe JecsTh CKJIaIKA BBIIE, YeM CpeIHHUI yPOBEHB B 00pa3ax MOYBkI U3

I'oukonra.

Konnenrparuu [TX]1J] / ® u DL ITXb B cBOOOAHBII qrana30H KYPHHBIX sl U3 basxaria
BBIIIIE JOITYCTHMOT'O YPOBHS, ycTaHoBIIeHHOro B EC, a Takke oOpasia MoJIoKa OJTnH

KOPOBBETO.

Cutyanust B ropoJie MOKHO OIEHUTh KaK CEpbe3HOU INIaBHBIM 00pa3oM B OTHOIICHUU

3arpsi3HEHUs!, MBIIIbSIK, CBHHEI, KaaMui, qTuokcuusl (ITX]1]] / @) u quoKcHH-TI000HBIX

[1XB. Pemenne cutyanuu B TOM, YTO METAJUTyprudeckasi IpOMBIIUIEHHOCTb B TOPO/IE
Basxari, KoTopslii, ckopee BCero, UICTOYHUKOM 3arpsi3HEHUS] IPUMYT MEPBI 110 COKPAIICHHUIO
CBOUX BBIOPOCOB BBIOPOCOB.
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