
ALS CODE DESCRIPTION

SAMPLE PREPARATION

FND-03 Find Reject for Addn Analysis
LOG-22 Sample login - Rcd w/o BarCode
PUL-QC Pulverizing QC Test
LOG-24 Pulp Login - Rcd w/o Barcode
SPL-21 Split sample - riffle splitter
PUL-31 Pulverize split to 85% <75 um

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-OG62 ICP-AESOre Grade Elements - Four Acid
Cu-OG62 VARIABLEOre Grade Cu - Four Acid
Pb-OG62 VARIABLEOre Grade Pb - Four Acid
Zn-OG62 VARIABLEOre Grade Zn - Four Acid
ME-MS61 48 element four acid ICP-MS
Ag-OG62 VARIABLEOre Grade Ag - Four Acid
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CERTIFICATE OF ANALYSIS    WH12026831 

Sample Description

Method
Analyte
Units
LOR 

ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61
Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cs Cu Fe Ga

ppm % ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm % ppm
0.01 0.01 0.2 10 0.05 0.01 0.01 0.02 0.01 0.1 1 0.05 0.2 0.01 0.05

K973680 0.39 7.71 18.4 560 1.90 0.35 2.53 1.45 163.5 3.9 27 12.80 20.2 2.99 20.4
K973681 4.82 6.99 77.6 1720 1.63 2.73 1.88 12.50 136.5 63.3 15 15.00 180.5 3.98 16.45
K973682 0.76 7.18 16.7 1730 1.52 0.47 2.65 8.41 72.4 2.8 8 7.62 36.6 2.42 17.30
K973693 0.89 7.10 72.7 1830 1.30 1.28 1.79 2.77 54.3 5.4 8 14.85 11.2 3.31 17.20
K973694 4.98 6.24 1085 870 1.36 6.26 0.92 8.57 45.0 4.0 8 8.97 54.5 7.44 15.75

G0561943 >100 7.13 54.2 1510 1.13 1.57 2.33 56.5 30.2 14.0 20 2.52 4490 3.84 22.4
K973695 0.33 6.85 28.9 1780 1.52 0.25 2.68 0.80 44.6 5.8 8 17.80 6.0 2.76 17.10
K973707 2.65 6.90 112.0 1320 1.52 3.11 2.89 17.35 45.7 2.0 8 10.30 54.3 3.31 17.40
K973708 99.1 5.56 1355 530 1.07 192.5 0.33 47.6 35.0 4.5 7 7.32 1195 8.38 14.40
K973709 49.3 3.71 757 520 0.96 16.35 3.16 79.5 27.9 3.6 4 10.15 279 4.91 9.76

K973710 5.14 4.79 1080 380 1.07 10.20 0.68 4.77 36.1 6.1 9 9.58 69.7 6.31 12.95
K973712 8.18 6.07 949 510 1.35 6.98 0.54 11.25 43.9 4.5 8 15.50 345 5.97 15.55
K973713 1.46 6.85 35.1 1690 1.54 1.17 2.24 1.87 45.8 4.4 7 15.20 131.5 3.13 17.40
K973714 2.80 6.69 253 1100 1.55 2.65 1.85 12.85 43.0 4.4 6 22.8 72.0 3.94 16.60
K973715 26.2 6.32 1150 380 1.25 21.8 0.54 4.24 41.3 5.7 8 14.85 2950 8.90 16.30

K973716 41.5 6.37 743 260 1.37 92.3 0.67 65.1 47.8 4.0 8 9.25 203 6.97 18.15
K973717 0.39 7.11 24.9 1040 1.83 0.60 3.13 0.35 39.6 2.7 9 12.65 26.2 3.04 17.85
K973751 0.22 7.02 7.7 2050 1.73 0.27 2.63 0.32 43.0 6.5 11 12.75 4.3 2.71 18.05
K973752 4.43 6.77 218 810 1.49 6.87 2.61 10.80 40.9 13.9 7 11.65 240 4.11 17.05
G0561944 >100 1.37 1070 270 0.29 55.0 1.77 498 12.45 30.2 30 0.75 >10000 17.45 17.75

K973753 0.61 6.90 84.3 1330 1.57 0.95 2.79 1.63 41.1 4.2 7 20.9 10.0 2.76 16.55
K973780 0.56 6.69 92.2 1810 1.54 0.68 2.65 3.09 34.8 10.9 7 15.50 14.0 3.26 16.20
K973781 >100 5.49 630 840 1.17 609 2.04 13.45 32.3 23.1 8 14.20 284 6.91 12.30
K973782 0.33 6.53 10.6 3000 1.62 0.70 2.69 0.18 34.6 9.9 9 13.70 11.2 2.49 17.05
K973793 14.50 5.48 837 630 1.06 16.50 1.46 241 32.0 16.8 7 12.40 321 7.71 13.00

K973794 1.10 7.03 68.0 1230 1.69 0.79 1.75 24.6 46.9 7.2 9 12.75 39.8 4.12 16.85
K973795 0.28 6.97 9.1 2230 1.66 0.50 2.39 0.99 41.0 6.5 14 9.66 10.1 2.96 17.15
K272500 0.02 0.07 <5 20 0.07 0.03 20.7 0.09 1.31 1.6 <1 0.16 3.8 0.41 0.37
K973854 2.88 7.28 143.0 1010 1.87 1.31 2.21 12.60 49.6 7.9 8 24.6 41.2 3.70 16.55
K973855 >100 4.44 5770 1380 1.45 10.15 4.14 475 33.3 3.7 4 8.72 653 5.38 10.70

K973856 1.41 6.57 40.4 950 3.46 1.12 0.67 10.90 24.4 1.1 5 28.0 14.5 0.87 20.2
K973887 2.06 7.08 20.3 1940 1.44 0.15 2.52 5.19 41.1 5.8 16 14.65 14.7 2.89 15.90
K973888 >100 6.39 1065 1430 1.31 1.93 2.36 120.0 42.2 4.5 13 13.45 140.0 3.80 13.20
K973889 0.57 7.74 68.9 1930 1.77 0.09 2.45 1.70 49.9 6.7 12 25.5 6.8 2.96 17.50
K973890 8.40 7.63 135.0 2090 1.41 0.21 2.26 65.9 49.3 5.8 12 21.0 74.8 3.22 15.85

K973891 0.14 7.33 13.2 2170 1.52 0.11 2.32 0.35 42.1 4.9 10 21.2 2.8 2.81 16.20
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Sample Description

Method
Analyte
Units
LOR 

ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61
Ge Hf In K La Li Mg Mn Mo Na Nb Ni P Pb Rb

ppm ppm ppm % ppm ppm % ppm ppm % ppm ppm ppm ppm ppm
0.05 0.1 0.005 0.01 0.5 0.2 0.01 5 0.05 0.01 0.1 0.2 10 0.5 0.1

K973680 0.22 2.6 0.203 1.69 97.3 82.1 0.90 1340 0.29 0.03 8.5 3.8 1370 105.0 53.6
K973681 0.20 2.0 0.522 1.97 88.8 43.2 0.86 1400 1.36 0.02 5.6 4.4 960 601 102.0
K973682 0.17 1.1 0.385 2.76 42.7 27.1 1.03 1220 0.91 0.04 6.5 2.2 580 215 115.0
K973693 0.16 1.3 0.143 2.71 28.2 30.4 0.58 832 1.46 0.12 8.8 2.2 570 78.0 106.0
K973694 0.18 1.0 0.407 2.97 23.5 8.4 0.59 2000 3.69 0.02 6.8 2.3 460 262 211

G0561943 0.13 0.6 13.65 2.21 15.5 10.4 0.67 575 41.3 2.54 7.6 11.8 780 9120 64.1
K973695 0.14 1.3 0.076 2.65 21.7 43.4 0.79 893 0.91 0.83 8.6 2.5 530 39.6 95.6
K973707 0.15 1.0 0.565 2.92 20.5 30.9 1.05 2380 0.79 0.03 7.4 1.8 490 394 150.0
K973708 0.17 0.8 1.785 2.41 15.8 14.3 0.27 498 3.34 0.03 5.6 1.6 400 1520 160.5
K973709 0.08 0.6 1.300 1.55 14.0 26.1 1.15 3560 9.08 0.02 3.9 1.8 220 1920 98.1

K973710 0.15 0.7 0.247 2.07 19.0 26.5 0.33 700 13.80 0.02 5.3 2.9 330 285 128.0
K973712 0.14 0.9 0.927 2.63 21.9 19.1 0.42 2700 3.13 0.03 6.4 2.7 440 238 167.5
K973713 0.15 1.1 0.164 2.91 20.8 50.7 0.63 923 0.53 0.10 8.5 2.5 540 49.2 101.0
K973714 0.14 0.9 0.546 2.88 19.4 25.7 0.67 2780 1.40 0.03 7.0 1.9 500 245 159.0
K973715 0.19 1.0 2.13 2.72 21.2 13.3 0.74 3830 0.80 0.02 6.8 1.9 440 133.0 158.5

K973716 0.19 1.0 3.09 3.08 24.1 7.4 0.47 2430 1.14 0.02 7.2 1.9 470 560 187.5
K973717 0.11 1.0 0.297 1.91 15.4 34.9 0.76 1060 0.55 1.73 8.5 2.1 610 20.3 96.7
K973751 0.15 1.3 0.043 2.66 20.0 12.2 0.71 481 1.24 2.41 9.3 2.5 560 26.1 95.6
K973752 0.15 1.1 0.372 2.95 18.7 9.7 0.69 1540 1.08 0.47 8.2 2.0 520 150.5 167.5
G0561944 0.88 0.6 6.90 0.42 7.0 5.4 0.85 381 39.1 0.02 1.9 56.6 380 >10000 15.6

K973753 0.12 1.2 0.109 2.94 19.1 41.4 0.82 1460 0.77 0.06 8.6 2.1 560 39.6 112.5
K973780 0.17 0.9 0.279 3.51 13.9 53.6 0.74 1200 0.58 0.20 7.9 2.5 520 29.4 155.0
K973781 0.16 0.8 0.522 2.49 15.4 38.0 0.67 1080 0.85 0.18 6.0 2.3 380 833 131.5
K973782 0.14 1.0 0.034 2.63 15.8 19.5 0.62 436 0.41 2.04 8.4 2.2 520 17.3 93.0
K973793 0.18 0.8 5.55 2.25 16.4 17.0 0.45 1430 0.83 0.13 5.9 2.3 410 218 115.0

K973794 0.15 1.2 0.391 3.04 24.6 13.6 0.65 2600 0.78 0.84 8.5 2.0 500 180.0 154.0
K973795 0.16 1.1 0.056 2.72 20.3 13.8 0.73 488 0.76 2.31 8.5 2.4 550 17.5 96.8
K272500 <0.05 <0.1 0.006 0.03 0.6 1.0 12.65 177 0.35 0.01 0.4 1.7 190 1.9 1.3
K973854 0.11 1.2 0.270 3.05 26.8 18.8 0.85 2140 1.35 0.04 8.1 2.3 540 465 163.5
K973855 0.10 1.0 9.64 1.96 17.5 9.9 1.51 3200 2.28 0.01 6.6 1.5 280 >10000 130.5

K973856 0.12 3.1 0.149 2.52 11.6 26.9 0.27 612 4.60 0.03 27.0 1.2 70 318 192.0
K973887 0.14 1.3 0.075 2.74 22.3 11.3 0.68 786 0.84 1.79 8.1 2.7 540 821 100.5
K973888 0.15 1.0 0.930 2.64 22.2 19.3 0.84 1680 1.09 0.08 6.3 2.1 470 >10000 114.5
K973889 0.15 1.4 0.056 3.37 26.6 22.1 0.63 802 0.82 0.84 8.7 2.8 580 214 137.5
K973890 0.16 1.3 0.495 3.25 27.6 33.2 0.79 1260 0.80 0.09 8.0 2.8 560 1755 140.0

K973891 0.16 1.3 0.052 3.14 23.0 28.8 0.58 701 0.62 0.86 8.2 2.4 560 52.3 117.5
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Sample Description

Method
Analyte
Units
LOR 

ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61 ME-MS61
Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W

ppm % ppm ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm
0.002 0.01 0.05 0.1 1 0.2 0.2 0.05 0.05 0.2 0.005 0.02 0.1 1 0.1

K973680 0.002 0.18 17.80 18.3 2 4.5 890 0.51 0.06 7.8 0.416 1.45 9.1 143 12.9
K973681 0.003 1.54 54.8 13.2 2 4.3 487 0.36 0.90 6.8 0.290 1.70 7.7 117 9.9
K973682 <0.002 0.29 14.10 10.4 1 2.8 116.0 0.54 <0.05 12.6 0.196 2.06 3.4 71 5.8
K973693 0.002 0.76 22.1 10.2 2 1.8 113.5 0.72 0.07 13.0 0.245 1.55 3.5 67 4.0
K973694 0.002 5.91 20.5 8.9 1 7.7 25.8 0.54 0.10 11.1 0.194 3.04 4.1 53 8.2

G0561943 0.019 1.60 158.5 7.3 5 332 655 0.42 0.15 5.3 0.224 3.63 1.2 73 20.5
K973695 <0.002 0.24 5.54 10.5 2 1.9 200 0.70 <0.05 12.3 0.240 1.79 4.5 67 3.5
K973707 0.002 0.91 15.10 10.2 2 5.0 74.9 0.62 0.07 12.4 0.203 2.86 5.0 66 4.6
K973708 0.002 8.51 133.5 7.6 2 7.9 17.1 0.45 1.00 9.7 0.161 2.49 2.5 50 5.4
K973709 <0.002 4.26 112.0 5.7 2 9.2 77.9 0.30 0.15 6.8 0.110 1.74 4.4 34 5.4

K973710 0.002 5.95 60.2 7.2 1 5.8 49.1 0.40 0.34 8.7 0.159 2.15 20.4 50 6.0
K973712 0.002 3.97 80.5 8.9 1 6.0 31.9 0.48 0.13 10.7 0.189 2.76 5.5 58 5.9
K973713 0.002 0.26 17.20 10.7 2 2.6 129.0 0.66 <0.05 12.4 0.239 1.78 4.3 70 3.8
K973714 0.003 1.81 20.3 10.0 1 4.4 62.9 0.55 0.10 12.1 0.198 2.64 4.6 52 5.0
K973715 0.002 2.72 34.3 9.1 1 6.8 28.5 0.57 0.08 12.0 0.195 3.24 3.0 55 10.0

K973716 <0.002 5.38 12.30 9.4 2 12.8 21.1 0.59 0.38 12.2 0.202 2.99 3.6 59 6.5
K973717 0.002 0.24 5.23 11.2 2 3.3 287 0.65 0.07 11.6 0.237 1.80 3.6 74 1.6
K973751 <0.002 0.03 1.68 11.2 2 1.7 369 0.75 <0.05 12.4 0.256 1.10 4.0 68 1.9
K973752 <0.002 2.31 7.82 10.3 1 5.0 107.5 0.70 1.04 12.5 0.224 2.81 4.3 60 35.5
G0561944 0.031 >10.0 258 2.7 213 109.5 39.3 0.10 0.90 1.1 0.042 33.5 4.0 58 1.8

K973753 0.002 0.37 7.98 10.1 2 2.6 121.5 0.72 <0.05 12.0 0.243 2.76 4.0 65 4.5
K973780 <0.002 1.39 6.55 10.0 2 3.0 150.0 0.64 0.07 11.9 0.229 2.85 4.0 64 2.5
K973781 <0.002 6.14 34.8 8.0 2 3.2 106.0 0.49 2.03 9.7 0.167 1.99 3.3 47 2.0
K973782 <0.002 0.31 2.65 9.9 2 2.2 379 0.68 0.05 9.8 0.231 1.26 3.1 62 0.8
K973793 0.002 7.72 18.60 8.1 3 4.0 75.0 0.44 0.43 8.4 0.178 1.68 3.0 51 3.3

K973794 <0.002 0.93 6.37 9.9 1 2.7 160.0 0.75 0.08 13.3 0.219 2.24 4.9 59 3.2
K973795 <0.002 0.10 1.92 10.4 1 1.9 364 0.67 <0.05 11.6 0.246 1.17 3.7 67 0.8
K272500 <0.002 0.01 0.10 0.3 1 <0.2 45.8 <0.05 <0.05 <0.2 <0.005 <0.02 0.5 2 0.1
K973854 0.002 1.55 11.35 10.3 1 2.1 123.0 0.65 0.07 13.2 0.238 2.80 5.9 63 4.4
K973855 0.002 6.33 287 5.0 3 7.5 128.5 0.52 0.10 9.0 0.121 2.08 8.9 34 3.9

K973856 <0.002 0.27 7.82 4.2 1 3.2 95.5 2.67 <0.05 22.8 0.054 1.97 20.9 7 1.9
K973887 <0.002 0.13 5.51 9.9 1 1.7 304 0.82 <0.05 12.1 0.235 1.39 4.1 62 1.4
K973888 0.002 2.25 142.0 9.3 1 2.5 83.4 0.59 <0.05 11.1 0.200 2.13 4.0 56 3.3
K973889 <0.002 0.18 9.09 11.7 1 1.8 220 0.82 <0.05 14.2 0.257 2.12 4.8 70 2.3
K973890 <0.002 0.76 33.2 10.9 1 2.3 130.5 0.75 <0.05 14.1 0.237 2.21 5.0 65 2.4

K973891 <0.002 0.10 6.91 10.5 1 1.7 207 0.77 <0.05 12.3 0.247 1.89 4.1 67 2.0
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Sample Description

Method
Analyte
Units
LOR 

ME-MS61 ME-MS61 ME-MS61 Ag-OG62 Cu-OG62 Pb-OG62 Zn-OG62
Y Zn Zr Ag Cu Pb Zn

ppm ppm ppm ppm % % %
0.1 2 0.5 1 0.001 0.001 0.001

K973680 20.9 163 105.5
K973681 16.8 951 81.9
K973682 13.5 587 29.4
K973693 15.3 215 37.5
K973694 8.7 599 29.4

G0561943 10.7 7020 18.2 104
K973695 14.7 84 36.1
K973707 12.4 1260 30.5
K973708 8.9 3010 22.4
K973709 7.6 6410 16.3

K973710 8.0 358 21.2
K973712 9.7 899 24.5
K973713 14.6 169 31.8
K973714 11.1 1020 26.9
K973715 8.4 351 27.8

K973716 10.1 4210 28.9
K973717 14.7 78 29.3
K973751 16.0 52 37.8
K973752 11.9 906 30.0
G0561944 7.0 >10000 19.9 161 1.265 1.560 9.27

K973753 15.1 220 32.7
K973780 11.5 268 25.4
K973781 10.7 913 21.4 214
K973782 13.3 42 27.3
K973793 11.1 >10000 22.3 1.735

K973794 12.2 1860 33.1
K973795 15.1 103 30.9
K272500 0.9 18 <0.5
K973854 13.5 1120 35.6
K973855 9.0 >10000 25.1 309 5.58 2.99

K973856 20.5 845 60.8
K973887 16.2 413 33.6
K973888 13.7 7700 25.4 125 3.90
K973889 16.6 174 38.2
K973890 16.9 4810 33.3

K973891 14.7 68 34.2
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Method
CERTIFICATE COMMENTS

Interference: Ca>10% on ICP-MS As,ICP-AES results shown.ME-MS61

REE's may not be totally soluble in this method.ME-MS61
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