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COBPAHHbIE OAHHbIE

CTtpaHa - KommeHTapumn
CTpaHbI -

KasaxctaH 121 O61beKTbl, KnaccupumMpoBaHHbIe Kak
XBOCTOXpaHuUnuLia corfiacHo
HauMOHaNbHOMY 3aKOHOAATEeNbCTBY

TJ 11 ?  [laHHble 6yayT yTOYHEHDI

OCOBEHHOCTU OLUEHUBAHUWA

 Wcnonb3oBanacb HauMoOHaribHas LWKana TOKCUYHOCTU BelecTB,
aHanorun4yHasi Tou, Kotopas ucnosnb3oBanacb B ObiBlwem CCCP..

 NononHuTtenbHO K NHAEKCY OnacHOCTU XBOCTOXPaHUNULL
OUeHMBaNca ux NnoTeHUMasribHbIU TPpaHCrpaHUYHbIN 3P EeKT.




OBLUME OLEHKHW MO BA3E OAHHbIX.

KA3AXCTAH

Konnyectso xB-L, O6béM XB-LL, MAH M3 MpeobnapatoLine XBOCTOBbIE
Oencts.|HeakT. |Bcero| MuH MakKc Bcero MaTepuan.l
94 27 121 [0.002 ([595.4 |[2868.5 |Lnambl nepepaboTku pya, LBETHbIX
MeTanNoB, OTXOAbl NPOU3BOACTBA
docdopa
[Ba permoHa ¢ Hambonee onacHbIMU XBOCTOXpPaHUNULaMmn
PervoH Kon-Bo xBOCTOXpaHMAMULL O6bEM, MNH M3 l/IOXCIO
TypKecTaH 0bn. 9 514.36 12.57
AKmon. obn. 8 123.55 11.59




BbIAENEHWE NOTEHUWAJIBHO
ONACHbIX OBBbEKTOB. KASAXCTAH

[1Ba Hanbonee onacHbIX XBOCTOXPaHUNMLLA

THI Kazakhstan

15

10

5

0

TITTTITTITT TTTTITTITTTIT TITTTITTITTTITTIT TITTITTTIT TITTITTTITTITTTIT
KzZ121 KZ41 KZ45 KZ104 KZ26  KZ58  KZ14  KZ25  KZ89

PaHr| Kopg Ha3BaHuMe xB-Lla PernoH O6BbEM X-L3, TOKCUYHbIE NOX
MAH M3 BelLLecTBa
1 |KZ117 | llnhamoHakonutens TypKecTaH. 286.624 dochop 15.46
No6 TOO «TronamH» obn.
2 | KZ116 | lLhamoHaKkonuTenb TypKecTaH. 95.5 dochop 14.98
No5 TOO «TuonamH» obn.
XBocTOoXpaHunuLia ¢ noTeHUManbHbIM TPaHCrPaHUYHbIM 3ddeKToMm
PaHr | Kopg Ha3BaHue XB-Lia PervnoH Ob6béM x-113, TOKCUYHbIE NOX
MAH M3 BellecTsa
63 | KZ16 | XB-we Nol AMK AKTI06.001 14.83 Fe, Zn, Cu 10.17
18 | KZ41 | XB-we Opnosckon OP | BocT.-Kas. 10.6 Cu, Zn, Pb, Au, Ag |12.03
TOO "BoctoKkusetTmeT" obn 4




OBLUME OLEHKHW MO BA3E OAHHbIX.
TAOXUKUCTAH

Konnyectso xB-Lu,

O6BbEM XB-LUL, MAH M3

[encTs.

HeakKT.

Bcero| MwuH

Makc

Bcero

Mpeobnapatolime XBOCTOBbIE
mMmaTepuanbl

8

3

11

0.178

33.1

49.043

Unanunapl, Au, Pb, Zn

PernoH ¢ Hanbonee onacHbIMM XBOCTOXpPaHUITNLLLaMU

PernoH

Kon-BO XBOCTOXpaHUAULL,

O6BbEM, MNH M3 NOX

cp

Coraumnckan obn.

9

43.032 10.62




BbIAENEHWE NOTEHUWAJIBHO
ONACHbIX OBBbEKTOB. TAOXUKNCTAH

THI Tajikistan

] 16
] 12 H
8 ] || || || || || || || || ||
4 ] || || || || || || || || ||
0 I I I I I I I I I I 1
1 2 3 4 5 6 7 8 9 10 11
TMF number in the country's database
[Ba Haubonee onacHbIX XBOCTOXpPaHUNMLia
PaHr| Kop Ha3BaHue xB-L1a Pernon Ob6bEM X-L13, TOKCHMYHbIE NOX
MAH M3 BeLLLecTBa
1 TJO1 | Crapoe xB-we 000 Coranmnckas 33.1 Lnanmnabi, Au 12.52
ClN «3apaBLWOH» obn.
2 TJO7 | XBocToxpaHunuue CI | Corgninckas 2.9 Sb, Pb 12.46
"AH306" obn.




BbIAENEHWE NOTEHUWAJIBHO
ONACHbIX OBBbEKTOB. TAOXUKNCTAH

XBocTOXpaHunuiuia ¢ noTeHUManbHbIM TPAHCrPaHUYHbIM 3ddeKToM

PaHr| Kop Ha3BaHue xB-L1a Pernon Ob6bEM X-L13, TOKCHMYHbIE NOX
MAH M3 BeLLLecTBa

1 TJO1 | Crapoe xB-we 000 Coramnmnckas 33.1 Lnanmnabi, Au 12.52
ClN «3apaBLWOH» obn.

4 TJO2 [HoBoe xB-we OO0 CIN | Corgninckas 1.62 LnaHngbl, Au 11.21
«3apaBLloH», am. Nol obn.

5 TJO3 [HoBoe xB-we OO0 CIN | Corgninckas 1.23 LinaHngbl, Au 11.09
«3apaBLIOH», AMm. No2 obn.

8 TJ10 | XBOoCTOXpaHUAULLE Coranmnckas 0.7 Pb, Zn 9.85
Nel "3apHucop” obn.

6 TJ11 | XBOoCTOXpaHUAULLE Coranmnckas 0.67 Pb, Zn 10.83
Ne2 "3apHucop"” obn.




WOEHTUPUKALUUNA MOTEHUUATIIBHO
ONACHbIX XBOCTOXPAHUITNLL

5% XxBocCTOXpaHuUNuLy ¢ HaMdonbLlKUM 3Ha4YeHnem NOX

Ha3BaHuMe XxBOCTOXpaHUAULLA Pernon O6bém xB- TOoKcHuHbIE
a, MIH m3 BellecTsa

- KZ117 LWnamoHakonuTens Ne6 TypkectaH  286.624 docpop  15.46
TOO «TuonamH»
- KZ116 LWnhamoHakonutenb Ne5 TypKecTaH 95.5 dochop 14.98
TOO «TronamH»
- KZ114 LWnamoHakonutenb Ne3 TypKecTaH 44.5 dochop 14.65
TOO «TuonamH»
n KZ115 LUnamoHakonutens No4 TypkectaH  16.875 dochop  14.23
TOO «TronamH»
KZ82 KoHcepBupyemoe KaparaHa. 595.394 Cu, Pb, Zn, 13.77
. XBOCTOXPaHUANULLE 06. SiO2, Fe,
Mes3kasraHckmnx OP Neol.2. Al203, Ca0, S
- KZ121 XsocTtoxpaHunuue «KowKap- MaHrucrayc. 51.79 PagnoHyKn. 13.71
Ata» obn.
KZ84  XBocToxpaHunuwe KaparaHg,. 43.84 Cu, Pb, Zn, 13.64
. *es3kasraHckon OP Ne3. ob. SiO2, Fe,
Al203, Ca0, S



BbiBO4bl MO OLUEHUBAHUIO
(npepBapuTenbHbIE)

[onsa akTnBHbIX XBoCcTOXpaHunuw, B KasaxctaHe (77,7%) v
Tamknkuctare (72,7%) [OCTaTOMHO BESTMKKU, YTO CBUAOETENLCTBYET 00
aKTMBHOM pa3BUTUM rOPHOW A00bIYN N aKTyanbHOCTU BHEOPEHUS
COBPEMEHHbIX MOAX0A0B Mo 6€30MacHOCTN XBOCTOXPAHUITNLL,
OCOOEHHO AENCTBYIOWMX, B AaHHbIX CTpaHax.

CpenHuin 06BbEM xBocToXpaHuUnuL, B KazaxcTtaHe Bbile — 23.7 MITH M3
Nno cpaBHeHUto ¢ 4.46 mnH M3 B TagkmnknctaHe. CpeaHsist OLieHkKa
TOKCUYHOCTM BELLIECTB B XBOCTOXpaHunmuwax TamkmnkmuctadHa MOX
1.09 HMXe, Yem aHanorn4yHbin nokasartensb ana KazaxctaHa 1.68,
ogHako cpegHnn NOX ana Tagxuknctana 10,69 Bobiwe, yem ang
KasaxctaHa (10,32) 3a c4eT 6onee BbICOKNX NPUPOAHbBIX ONAacHOCTEN.

TOKC



PEKOMEHOALUU MO INPYNMUPOBKE
XBOCTOXPAHUIINLL HA OCHOBE NOX

 UNOX aBnsieTca 6e3pa3mMepHbIM MHOEKCOM, ero abcosoTHoe
3Ha4YeHne 3aBUCUT OT NPUHATLIX LKA OLEHNUBAHUA OTAENbHbIX
napamMeTpoB, Harnpumep, TOKCUYHOCTU. [10aTOMY MUCronNbL30BaHME
abconoTHbIX 3HaYeHun NOX ana sblgeneHns rpynn
XBOCTOXPaHUMMLL, MO ONACHOCTU U NPUOPUTETHOCTU NPOBEPOK
HeLenecoobpasHo.

* PekomeHpgauus. icnonb3oBaTtb BMECTO OTHOCUTESTbHbIE 3HAYEHUS
NOX 1 pa3dbutb BCe XBOCTOXpaHUNMLLA Ha 3 rpynnbl
1) Camble onacHble: 10-15% xBocTOXpaHMNULL C HAMOONbLUNM
NOX,
2) MNoBbIiWweHHOU onacHocTu: 35-40% XBOCTOXpPaHUNULLY CO
3HayeHuem NOX, Bbille cpeaHero no crpaHe (pernoHy),
3) YMepeHHOM onacHOCTU: okoro 50% xBocToxpaHunuLy co
3HavyeHnem UOX, HUXKe cpeaHero no cTpaHe (pPernoHy).

10



Cnacunbo 3a Bawle BHUMmMaHue!

1



THI Calculation.
Evaluation of TMF Capacity

The TMF capacity hazard is assumed to increase with the
growing volume of stored materials by logarithmic relation
with the base of 10.

The risk induced by the amount of tailing materials is
calculated by the formula

THICap = Log10 [vt]

where V, is the volume of tailings materials in the TMF (or
TMF capacity), m3.

For a big TMF with V,= 10 Mio m® ‘ THlc = 7.
For a small TMF with V,= 0,01 Mio m® ‘ THl¢c,,= 4.

12



THI Calculation.

Toxicity contribution evaluation

The equivalency of various classifications is shown in Table. the
notations “WGK 3" or “CH 1” relates to maximum toxicity of
substances, the notations “WGK 0” or “CH 4” relates to minimum
toxicity of substances.

Classification Value of

WGK (WHC)' |Class of Hazard?|  THlro

Minimum o i 4

hazard » 0 4 0
“1” “3” 1
“2” “2” 2

MaXimum “3” u1 1] 3

hazard

1T WGK = Wassergefahrdungsklasse (WHC = Water Hazard Class), German
classification,

2 CH = Class of Hazard, Ukrainian classification 13



THI Calculation.
Evaluation of TMF Status

The hazard caused by TMF status is higher for active and
abandoned TMFs and lower for closed (non-active) or
rehabilitated TMFs as follows .

TMF status Value of THIy,,.,

Closed or rehabilitated 0

Active or abandoned 1

14



THI Calculation. Evaluation of Site
Location Impact. Seismicity

The site-specific hazard of the TMF includes the
contributions of seismic hazard, flood hazard

THlg;;, =THI Seismicity +*THIg504

—

The value of THIggsmiciy IS defined by the reference peak
ground acceleration (Reference PGA) a g with the
returning period T, years.

Seismic risk at Reference PGA a ; with Value of

the TMF location area the returning period T, THIsgismicity

Low <0.1 0

Moderate or high >0.1 1

15



THI Calculation. Evaluation of Site
Location Impact. Floods

THI Site = THI Seismicity +THI Flood

e T

THI,, 4 for each TMF is determined based on the
parameter HQ;,,, (flood event frequency with a five-
hundred-year return period).

TMF location Value of THI,, 4

In the area of HQ-500 1

Out of the area of HQ-500 0

16



THI Calculation. Dam Failure Evaluation

If Factor of Safety (FoS) is available in TMF databases for
all facilities THI,,, is calculated using the criteria based on
slope stability (FoS) and TMF age

THIp,,, =THIg,s + THI,

/ \

Value of
THI

Fos

Value of
THI

Age

FoS range TMF age

FoS > 1,35 0 <30 years 0

FoS <1,350r FoS
IS unavailable

1 >30 years 1
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