APPENDIX A
RESULTS OF X-RAY FLUORESCENCE (XRF) GEOCHEMICAL ANALYSIS
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APPENDIX B
RESULTS OF COMPUTED METALLIC GEOACCUMULATION INDICES
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APPENDIX C
Field Electrical VES Resistivity Data 

VES 1 – 10
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VES 11 – 20
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AB/2 

(m)

MN/2 

(m)

K VES 1 VES 2 VES 3 VES 4 VES 5 VES 6 VES 7 VES 8 VES 9 VES 10

ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm)

1.6 7.26 138.35 48.27 341.28 143.65 161.22 241.29 197.67 248.6 32 314.91

2 11.8 144.36 47.45 351.47 161.19 166.14 208.71 218.17 226.22 30.58 337.01

2.5 18.8 148.2 36.13 337.83 196.16 182.88 216.65 217.93 232.55 28.6 375.19

3.2 31.4 132.64 32.99 324.17 217.46 197.78 213.13 217.01 236.6 24.66 422.53

4 45.5 127.8 32.78 291.04 221.28 218.65 193.25 207.45 223.25 21.29 451.22

5 77.8 125.93 34.11 266.73 211.77 228.27 186.56 200.18 222.47 18.07 471.02

6.3 124 130.35 37.37 247.99 210.78 235.44 201.55 197.13 214.62 17.01 512.02

8 0.5 200 133.11 41.85 238.71 204.78 241.16 202.99 186.36 191.68 14.52 508.78

10 313 130.42 48.03 215.9 190.17 230.75 215.02 178.72 179.74 13.07 495.7

13 530 133.77 54.26 221.45 147.49 199 239.34 181.93 150.14 12.61 470.54

16 803 143.42 59.95 198.87 115.94 170.16 256.81 175.73 126.72 13.47 473.66

20 1260 158.69 70.43 208.98 80.38 219.4 293.28 193.63 129.16 15.81 517.07

25 1960 163.46 79.31 205.95 55.84 184.12 280.3 170.91 127.86 18.18 459.73

32 3220 174.1 87.8 198.44 48.74 174.21 261.59 146.25 137.51 29.95 475.95

32 145 178.02 83.8 192.39 61.87 194.53 202.47 149.91 171.03 24.73 399.7

40 236 198.59 89.5 195.3 64.01 191.78 187.7 135.94 182.1 30.44 428.33

50 377 229.77 100.88 176.48 55.32 219.11 180.79 142.52 209.45 39.92 419.8

63 608 256.24 107.35 137.85 39.21 257.22 187.89 150.59 240.47 52.85 431.71

80 990 256.37 121.94 108.75 30.21 294.88 215.18 169.11 241.63 69.77 446.72

100 1560 230.11 133.7 112.96 30.98 313.75 225.05 188.91 248.74 84.96 422.74

130 2640 276.97 154.58 138.48 36.77 410.85 264.18 222.71 287.92 113.7 503.53

160 4010 344.39 178.24 164.9 45.34 503.9 302.33 250.44 306.71 147.87 500.83

200 6270 411.8 212.7 170.9 58.33 564.32 338.16 235.5 353.98 193.63 564.45

250 9800 512.64 258.05 139.37 59.48 512.86 342.06 266.47 371.51 248.08 622.38
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AB/2 (m) MN/2(m) K VES 11 VES 12 VES 13 VES 14 VES 15 VES 16 VES 17 VES 18 VES 19 VES 20

ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm) ρa(Ωm)

1.6 7.26 111.33 112.96 65.23 176.68 398.81 171.02 191.11 213.86 224.05 153.55

2 11.8 80.78 80.51 58.84 182.35 438.04 161.83 184.75 218.84 246.19 182.8

2.5 18.8 54.39 73.65 50.73 188.75 490.24 156.36 196.29 237.87 252.65 222.09

3.2 31.4 46.74 64.04 47.73 185.29 565.09 159.44 192.23 224.53 260.73 262.34

4 45.5 37.98 51.86 44.41 189.75 562.82 150.96 182.62 207.11 224.52 285.85

5 77.8 33.79 44.57 44.81 174.04 585.79 146.72 171.64 188.37 202.93 275.92

6.3 124 33.842 44.45 48.7 175.92 571.91 151.33 179.64 164.17 211.09 281.66

8 0.5 200 35.25 46.1 56.5 183.75 536.32 148.95 192.83 143.57 202.98 250.53

10 313 40.96 51.81 65.01 192.98 510.65 141.57 214.45 119.1 205.12 220.65

13 530 49.18 61.12 71.07 201.9 448.01 136.38 253 110.3 195.57 195.88

16 803 55.04 67.64 72.96 191.36 378.29 137.99 292.35 103.06 199.92 198.96

20 1260 83.551 77.69 79.66 210.88 350.97 142.48 355.65 98.101 205.3 191.08

25 1960 72.64 84.41 91.11 212.26 313.24 134.82 397.36 89.4 207.66 163.44

32 3220 80.09 92.06 115.74 208.27 308.76 143.24 436.46 84.5 189.97 150.7

32 145 88.63 76.18 103.14 198.9 282.23 128.86 467.95 94.21 136.17 128.59

40 236 96.84 83.42 133.26 207.83 273.25 139.05 463.02 99.16 134.05 115.18

50 377 112.2 98.63 175.71 218.55 263.23 149.13 502.06 113.4 138.15 118.5

63 608 127.79 120.36 222.97 238.57 258.26 154.06 391.96 153.5 142.53 133.16

80 990 140.66 146.96 261.53 270.71 281.41 151.56 291.19 156.28 152.98 150.89

100 1560 161.55 171.88 324.65 281.45 290.26 167.81 234.29 148.36 178.75 167.8

130 2640 179.61 210.81 388.57 333.09 320.08 178.65 195.7 160.83 235.63 193.38

160 4010 195.05 257.55 493.86 383.22 358.1 203.17 85.88 190.42 267.3 221.09

200 6270 212.71 310.64 507.68 453.31 428.89 228.9 88.37 202 295.66 249.78

250 9800 228.95 377.21 546.28 520.56 519.04 260.91 100.55 230 330.67 251.25
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Element

Rkm 6 Rkm 16 Rkm1 Rkm12 Rkm14 Rkm 10 Rkm11 Rkm9 Rkm3 Rkm4 Rkm2 Rkm5*ControlRkm8 Rkm13 Rkm15*ControlRkm7 Rkm7

Cr 0 0 0 10 0 190 0 0 1490 30 180 110 0 0 80 520 520

Mn 60 5470 5430 0 1210 5070 780 1040 1490 4400 2340 600 850 710 510 1310 1310

Ni 0 0 0 0 0 50 0 0 410 0 240 90 0 0 80 170 170

Cu 0 0 0 0 60 240 270 150 590 130 60 70 0 0 70 360 360

Zn 0 620 300 20 40 240 640 130 390 60 270 150 120 130 130 840 840

As 10 0 0 0 0 0 0 10 10 20 20 10 10 0 10 10 10

Ba 0 6590 0 340 730 1070 7350 8490 2690 0 3120 720 0 2060 700 2020 2020

Pb 0 110 0 0 0 0 50 110 20 10 40 30 0 190 20 130 130

Rocks

Conc ppm
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Element

Mss1 Mss2 Mss5 Mss3 Mss4 Mss14 Mss13 Mss8 Mss12 Mss11 Mss6 Mss10 Mss7 Mss9

Cr 40 260 90 190 130- 170 100 180 110 60 80 150 120

Mn 3200 3210 1940 2810 4250 750 4860 1960 8130 2740 1770 1780 2450 3290

Ni 0 100 20 30 50- 50 80- 30 40 20 40 60

Cu 170 160 70 60 50- 130 80 80 80 70 60 80 80

Zn 340 270 150 130 170 40 300 160 220 180 150 80 130 170

As 0 10 0 10 10 0 10 0 0 10 0 10 10 10

Ba 3430 2250 3080 2690 4340 3010 4270 3190 2210 4430 3130 3430 2880 4320

Pb 80 70 120 80 70 60 130 120 120 110 1000 90 80 70

Sediment

Conc (ppm)
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Element

Msl1 Msl2 Msl3 Msl4 Msl5 Msl6 Msl7a Msl7b Msl8 Msl9

Cr 250 400 130 180 290 300 180 240 340 70

Mn 3070 4880 3160 6270 5770 4370 6140 6120 2920 2440

Ni 190 490 110 90 290 250 120 300 120 40

Cu 490 310 120 170 290 370 380 380 190 130

Zn 360 800 280 650 750 780 970 610 320 250

As 10 30 10 20 20 40 40 30 10 10

Ba 2550 3500 3390 3660 2720 2640 1270 5290 4650 4480

Pb 40 120 60 90 1000 100 100 120 80 190

Soil

Conc. ppm
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Element

Mst1 Mst4a Mst3 Mst2 Mst5 Mst4b

Cr 320 1690 - 160 310 10

Mn 940 2550 3260 750 2710 220

Ni 150 660 80 110 170 -

Cu 130 1150 - 130 230 40

Zn 330 1200 180 220 300 20

As 10 10 - 10 10 -

Ba 2380 1390 29020 3190 1620 420

Pb 30 0 - 40 40 -

Tailings

Conc. ppm
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Elevation

Cr* Mn* Ni* Cu* Zn* As* Ba* Pb*

Msl1 0.88897 2.03328 0.75607 2.44478 1 0.41504 1.38702 0.27753

Msl2 1.56704 2.70192 2.12286 1.78427 2.152 2 1.84388 1.8625

Msl3 -0.0544 2.07496 -0.0324 0.41504 0.63743 0.41504 1.79781 0.8625

Msl4 0.41504 3.0635 -0.3219 0.91754 1.85244 1.41504 1.90837 1.44746

Msl5 1.10309 2.94361 1.36613 1.68806 2.05889 1.41504 1.48013 4.92139

Msl6 1.152003 2.542671 1.152003 2.039528 2.115477 2.415037 1.437064 1.599462

Msl7a 0.41504 3.03328 0.09311 2.078 2.42999 2.41504 0.38135 1.59946

Msl7b 0.83007 3.02857 1.41504 2.078 1.76081 2 2.43979 1.8625

Msl8 1.33258 1.96101 0.09311 1.078 0.83007 0.41504 2.25376 1.27753

Msl9 -0.9475 1.70192 -1.4919 0.53051 0.47393 0.41504 2.20002 2.52546

Mss1 -1.7549 2.09311 0 0.91754 0.91754 -2.9069 0 1.27753

Mss2 0.94555 2.09761 -0.1699 0.83007 0.58496 0.41504 1.20645 1.08489

Mss3 0.49304 1.90561 -1.9069 -0.585 -0.4695 0.41504 1.46413 1.27753

Mss4 -0.0544 2.5025 -1.1699 -0.848 -0.0825 0.41504 2.15422 1.08489

Mss5 -0.585 1.37109 -2.4919 -0.3626 -0.263 0 1.65946 1.8625

Mss6 -1.1699 1.23879 -1.4919 -0.3626 -0.263 0 1.68269 4.92139

Mss7 0.152 1.70782 -1.4919 -0.1699 -0.4695 0.41504 1.56259 1.27753

Mss8 -0.433 1.38589 -0.4919 -0.1699 -0.1699 0 1.71008 1.8625

Mss9 -0.16993 2.133125 -0.90689 -0.16993 -0.08246 0.415037 2.147557 1.084889

Mss10 -0.7549 1.24691 -2.4919 -0.585 -1.1699 0.41504 1.81473 1.44746

Mss11 -0.2955 1.86921 -1.9069 -0.1699 0 0.41504 2.18383 1.73697

Mss12 0.41504 3.43829 0 -0.1699 0.28951 0 1.18057 1.8625

Mss13 0.33258 2.69599 -1.1699 0.53051 0.73697 0.41504 2.13076 1.97797

Mss14 0 0 0 0 -2.1699 0 1.62629 0.8625

Mst1 1.24511 0.32577 0.41504 0.53051 0.87447 0.41504 1.28749 -0.1375

Mst2 0.24511 0 -0.0324 0.53051 0.28951 0.41504 1.71008 0.27753

Mst3 0 2.11991 -0.4919 0 0 0 4.8955 0

Mst4a 3.64599 1.76553 2.55254 3.67557 2.73697 0.41504 0.51161 0

Mst4b -3.7549 -1.7694 0 -1.1699 -3.1699 0 -1.215 0

Mst5 1.19931 1.85333 0.59561 1.35364 0.73697 0.41504 0.73252 0.27753


