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Abstract: In order to study the severity of heavy metal pollution in the exploration, exploitation and closure of metal mines in the Ti-
betan Plateau, the authors made a comparative study of the heavy metal content and pollution index variation along the rivers in five
metal mines. The results show that the water quality of the river is relatively insignificantly affected during the exploration stage and
the closure of the pit, whereas the mining activities cause more pollution to the river water quality. (2)As, Pb, Cd, Cu and Zn are the
characteristic pollutants of metal mines. Rivers in Deerni copper mine, Xialiugou lead—zinc mine and Jiama mine show heavy metals

pollution; in the slightly alkaline environment of Deerni copper mining area, the main pollutant is As, with single pollution index be-
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ing 0~10.6; the single pollution indexes of Pb, Cd, Cu and Zn elements of Xialiugou lead and zinc deposit are 0.2~2.1, 0~55, 0.4~24,

and 0.3~1550 respectively. The characteristic pollutants of the Jiama mining area in an acidic environment are Cu and Cd. The single

pollution indexes of Cu and Cd are 0~4174 and 0~4 respectively. There is no pollution element in the river of Rolosa chromium iron

ore mining area. (3)The heavy metals of five typical high altitude mountain mine rivers in the Tibetan Plateau reach the safety level af-

ter the rivers flow a distance of 2km. The results obtained by the authors provide a reference basis for water environmental protection.

Key words: Tibetan Plateau; metal mines; river; heavy metal pollution
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Table 1 The environmental geological background of five metal mines
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Fig. 1 The distribution of typical mining areas in the Tibetan Plateau
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Fig. 2 The distribution of river samples in Deerni copper mining area
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Fig. 3 The distribution of river samples in Dachang gold mining area

B X 5tk
o .
XLGS1 Hh 2= K K B
A \
xLor1 | TR
(%Y
XLGFS1 | BAKHE
0
N —

K4 THNAEYE DXL A

Fig. 4 The distribution of river samples in Xialiugou lead—zinc mining area
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Fig. 5 The distribution of river samples in Jiama copper mining area
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chrome—iron mining area
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Table 2 Heavy metal pollution grades

of surface water
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Table 4 The heavy metals concentrations and pH of surface water

in Deerni River of typical mining areas

— R TR HEaEeE T/ (mg L) o
Y Hg Pb cd Cr As Cu Zn

DENSI XK <0.00005 <0.001  <0.001  0.004 0.005 0.002 0.003 875

DENS2 TEXT R AR JE T i <0.00005 <0.001  <0.001  0.002 <0.001 0.003 0.002 8.17

DENS3 T R WA I3 S00m <0.00005 <0.001  <0.001  0.003 0265 0.001 0.002 848

W DENS4 A AR ALE/RIETJS I <0.00005  <0.001  <0.001  0.001 <0.001 0.002 0.002 83

K DENS5 PR Je I 3 <0.00005 <0.001 <0.001  0.001  0.004 0.003 0.002 827

DENS6 R JE Te] i <0.00005 <0.001  <0.001  0.001 <0.001 0.002 0.004 821

DENS7 R JE TH] A i <0.00005 <0.001 <0.001  0.001 <0.001 0.002 0.002 8.19

DENSS8 TR JE ] E T 3E <0.00005 <0.001  <0.001  0.001 <0.001 0.002 0.002 824

DENS9 (7N AT E XTI <0.00005 <0.001  <0.001  0.001 <0.001 0.003 0.002 8.24

e/ IMA — — — 0.001  0.004 0.001 0.002 8.17

BORME — — — 0.004 0265 0.003 0.004 875

I — — — 0.002  0.091 0.002 0.002 8317

DCS6 K] = T3 iR — S <0.00005  0.001  <0.001  0.003  0.002 0.006 0.007 /

DCS5 Kk <0.00005  0.001  <0.001  0.002  0.003 0.004 0.004 /

K4 DCs4 KGR A EEH] <0.00005  0.001  <0.001  0.003 0.008 0.004 0.003 /

X DCS3 KTl Al i <0.00005  0.001  <0.001  0.004  0.039 0.006 0.005 /

DCS1 K] 3 v i <0.00005  0.002  <0.001  0.005  0.005 0.006 0.008 /

DCS2 K] F=in i iE <0.00005  0.001  <0.001  0.003  0.004 0.004 0.003 /

e/ IMA — 0.001 — 0.002  0.002  0.004 0.003 /

I EoN(: — 0.002 — 0.005  0.039  0.006 0.008 /

THME — 0.001 — 0.003  0.009  0.005 0.005 /

T XLGS1 AT 1 iE <0.00005  0.014  <0.001  0.013  0.005 0.016 0.039 /

T XLGS2 AT <0.00005  0.010  <0.001  0.009 0.004 0.019 0.028 /

X XLGS3 TR L <0.00005  0.006  0.001 0.004  0.002 0.004 0.006 /

o/ ME — 0.006 — 0.004  0.002 0.004 0.006 —

fTON |} — 0.014  0.001  0.013 0.005 0019 0039 —

I — 0.010  0.001 0.009  0.004 0013 0024 —

JMS1 AOHVAT T iE <0.00005 <0.005 <0.0001 <0.010 0.001 0.01 <0.05 7.6

IMS2 ATHVET IR A <0.00005 <0.005 <0.0001 <0.010 0.002 0.01 <0.05 7.6

IMS3 PP 35 XA Y VAT Al Y 9T i <0.00005 <0.005  0.004  <0.010 0.001 41.74 <0.05 3.9

—_— IMS4 T DA TV e <0.00005 <0.005 <0.0001 <0.010 0.001 0.068 <0.05 7.5

. IMS5 B DX A VA iR SR <0.00005 <0.005 <0.0001 <0.010 0.001 0.051 <0.05 7.6

JMS6 AV R R A <0.00005 <0.005 <0.0001 <0.010 0.002 0.01 <0.05 7.6

IMS7 A R R AR <0.00005 <0.005 <0.0001 <0.010 0.003 0.01 <0.05 7.7

JMS8 AU T RS <0.00005 <0.005 <0.0001 <0.010 0.004 0.01 <0.05 7.6

IMS9 AUV A ST T <0.00005 <0.005 <0.0001 <0.010 0.001  0.01 <0.05 7.6

1/ ME — — 0.004 — 0.001  0.01 — 3.9

R — — 0.004 — 0.004 4174  — 7.7

FHE — — 0.004 — 0.002  4.658 — 72

LBSSI Y A K <0.00005 <0.005 <0.0001 <0.010 <0.001 <0.01 <0.05 7.7

izgj LBSS2 iR <0.00005 <0.005 <0.0001 <0.010 <0.001 <0.01 <0.05 7.3

. LBSS3 F it B A K <0.00005 <0.005 <0.0001 <0.010 <0.001 <0.01 <0.05 7.5

LBSS4 B I8 A K <0.00005 <0.005 <0.0001 <0.010 0.003 <0.01 <0.05 7.4

T/ IME — — — — — — — 7.3

R — — — — 0.003  — — 7.7

SFAE — — — — 0.003 — — 7.5
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Fig. 7 The evaluation of heavy metals along the river in

Deerni copper mining area
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Fig. 8 The evaluation of heavy metals along the river in

Dachang gold mining area
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Fig. 9 The evaluation of heavy metals along the river in Xialiugou lead—zinc mining area
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Fig. 10 The evaluation of heavy metals along the Sebupu River in the Jiama mining area
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Table 5 The heavy metals values and pH in waste water samples of the typical mining areas

FEmITHE Y/ (mg- L)

BIX FEf S5 pH
Hg Pb Cd Cr As Cu Zn
FHIAAYEET  XLGFSI  <0.00005  0.016 0.055 0.002 0.011 0.24 15.5 6.93
. _  DENFSI <0.00005 <0.001 <0.001 <0.001 <0.001  0.00539  0.0879 7.72
iR JE AT
DENFS2  <0.00005  <0.001  0.00134  <0.001 <0.001 0.0111 0.39 7.68
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Table 6 The heavy metals values and pH in soils of the typical mining areas

EAJBICHE S B/ (mg kg')

% REwS Hg Pb Cd Cr As Cu Zn pH
JMT1 0.023 32.5 0.11 75.7 21.6 219 74.8 8.36
JMT2 0.046 38.4 0.14 166 17.9 39.2 89.9 8.03
FH F 41X JMT3 0.037 126 0.44 55.7 54.2 136 102 7.90
IMT4 0.048 419 0.35 459 292 447 93.6 8.01
IMT5 0.022 194 0.22 443 29.1 63.6 88.7 7.96
DENTI 0.081 27 0.26 92 18.7 60 100 6.8
P — DENT2 0.068 28 0.2 72 21.26 28 74 7.02
DENT3 0.051 23 0.21 81 41.94 48 90 6.63
DENT4 0.0545 24 0.26 120 16 53 94 7.14
XLGT1  0.000034 46.0 0.37 81.0 0.0128 28.0 84.0 7.70
THIVAEYERT  XLGT2  0.000284 910 6.72 72.0 0.0528 450 1300 7.51
XLGT3  0.000034 530 3.36 66.0 0.0181 38.0 520 7.70
DCTI 0.021 18.0 0.18 47 31.1 22 71 8.70
DCT2 0.034 19.0 0.18 48 161.3 26 81 7.48
I DCT3 0.028 21.0 0.19 54 453 28 84 7.47
DCT4 0.022 19.0 0.15 56 238 30 89 7.62
DCT5 0.02 22.0 0.17 55 66.6 31 92 7.49
DCT6 0.024 18.0 0.12 38 412 25 77 7.55
B LBSTI1 0.068 153 0.36 79.6 75.6 852 152 4.04
X LBST2 0.028 14.0 0.068 1114 11.6 21.0 56.7 8.69
[ 5%+ R 5 o i bt
(GB15618—1995) FH Sk {#: 0.15 35.0 0.2 90.0 15.0 35.0 100.0
X bRt

W N S R AT R DL L R R
HR Rt 7R IR, RIS BRI T
(038 5 IR, PR JESAT 3R 3 DK SR S OB K SORE LT R

4 5 B

x7 BBFRY A EEEPESRETERREMpHE
Table 7 The heavy metals values and pH in sediment samples,

discarded residues samples of the typical mining areas

N N ELJRTE S/ (mg k')
B FEfb S pH
Hg Pb Cd Cr As Cu Zn
Kggn DCKS1 0.1 330 019 120 3.6 53.0 120 7.73
DENKS1 16000 180 17000 33 36 8138 1453 7.53

DENWY1 130 18 140 2000 0.17 4.99 25 9.09

FEIR et
DENWKJ1 1800 53 3600 200 5.64 3133 901 6.95
DENDNI 30 21 100 120 0.2 2123 115 824
[ 5 T SR i bRifE
(GB15618—1995) 015 350 02 90.0 150 350 100.0

FIORRP X B i
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Table 8 The heavy metals values and pH in spring

samples of the

typical mining areas

ELJETES I/ (mg kg')

B IX R pH
Hg Pb Cd Cr As Cu Zn
FH IR X JMQS1  <0.00005  <0.005 <0.0001 <0.010 0.001 0.01 <0.05 7.6
LBSQS1  <0.00005  <0.005 <0.001 0.01 <0.001 <0.01 <0.05 74
BV X
LBSQS2  <0.00005  <0.005 <0.001 0.01 0.003 <0.01 <0.05 74
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