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This is the Final Report and supersedes any preliminary report with this certificate number.Results apply to
samples as submitted.All pages of this report have been checked and approved for release.

SAMPLE PREPARATION

ALS CODE DESCRIPTION
PUL-QC Pulverizing QC Test
PUL-22 Pulverizing 3kg sample in LM5
HOM-01 Homogenize by light pulverizing
WEI-21 Received Sample Weight
STDINS-01 Standard Insertion Charge
BLKINS-01 Insertion of blank material
LEV-01 Waste Disposal Levy
LOG-22 Sample login - Rcd w/o BarCode
LOG-24 Pulp Login - Rcd w/o Barcode
CRU-32 Fine Crushing 90% <2mm

ANALYTICAL PROCEDURES
ALS CODE DESCRIPTION INSTRUMENT
PGM-ICP23 Pt, Pd, Au 30g FA ICP ICP-AES
ME-MS61r 4A multi-element ICP-MS + REE

Signature:

Cameron Brosnan, Laboratory Manager, Perth
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Method WEI-21 PUL-QC  PGM-ICP23  PGM-ICP23  PGM-ICP23  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r
Analyte Recvd Wt. Pass75um Au Pt Pd Ag Al As Ba Be Bi Ca Cd Ce Co
e Units kg % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm ppm ppm
Sample Description LOD 0.02 0.01 0.001 0.005 0.001 0.01 0.01 0.2 10 0.05 0.01 0.01 0.02 0.01 0.1
ESA12D_007 2.00 97.0 <0.001 <0.005 0.001 0.01 2.69 1.6 380 0.16 0.04 0.05 <0.02 8.46 0.4
ESA12D_008 <0.02 66.9 4.10 563 520 1.52 4.40 1.36 19.20 42.1 722
ESA12D_009 <0.02 0.709 0.013 0.228
ESA012D_200.0-205.0 5.78 95.0 0.002 <0.005 <0.001 0.07 7.31 0.8 180 2.57 0.61 0.78 <0.02 70.8 741
ESA012D_205.0-210.0 5.60 98.0 0.002 <0.005 0.001 0.53 8.01 0.9 170 4.89 11.85 1.84 <0.02 75.6 13.6
ESA012D_210.0-215.0 5.83 0.001 <0.005 <0.001 0.10 7.07 1.4 40 3.84 16.70 2.73 <0.02 44.5 42.0
ESA012D_215.0-220.0 5.15 0.003 <0.005 <0.001 0.04 6.62 1.6 120 3.02 0.68 1.10 <0.02 37.9 15.4
ESA012D_220.0-225.0 5.41 0.001 <0.005 <0.001 0.11 7.28 0.3 160 3.96 3.49 0.72 <0.02 17.00 1.7
ESA012D_225.0-230.0 5.42 0.001 <0.005 <0.001 0.03 7.75 0.6 180 8.30 0.99 0.46 <0.02 54.9 47
ESA012D_230.0-235.0 5.50 0.001 <0.005 <0.001 0.03 7.52 0.7 110 3.04 0.82 0.46 <0.02 34.3 0.8
ESA012D_235.0-240.0 5.57 0.001 <0.005 <0.001 0.03 7.33 <0.2 120 6.56 1.63 0.46 <0.02 56.1 2.0
ESA012D_240.0-245.0 5.71 0.001 <0.005 <0.001 0.05 7.22 0.4 150 3.48 1.15 0.44 <0.02 37.2 1.0
ESA012D_245.0-250.0 5.22 0.001 <0.005 0.001 0.07 7.20 0.2 70 3.52 1.32 0.79 <0.02 41.9 2.7
ESA012D_250.0-255.0 5.75 <0.001 <0.005 <0.001 0.04 7.39 0.7 50 3.26 0.65 0.88 <0.02 39.1 3.8
ESA012D_255.0-260.0 5.57 <0.001 <0.005 <0.001 0.01 7.59 0.5 90 3.40 0.24 0.52 <0.02 66.1 0.8
ESA012D_260.0-265.0 5.60 0.002 <0.005 <0.001 <0.01 7.42 0.5 100 3.35 0.08 0.49 <0.02 48.9 0.9
ESA012D_265.0-270.0 5.55 <0.001 <0.005 <0.001 0.03 7.25 0.7 140 2.75 0.17 0.43 <0.02 70.5 1.6
ESA012D_270.0-275.0 5.61 0.002 <0.005 0.001 0.02 7.21 0.8 150 2.43 0.05 0.35 <0.02 41.1 0.7
ESA012D_275.0-280.0 5.42 0.002 <0.005 <0.001 0.02 7.22 0.6 150 2.25 0.42 0.41 <0.02 43.2 1.1
ESA012D_280.0-285.0 5.32 0.001 <0.005 <0.001 0.02 7.46 0.4 180 2.39 0.41 0.57 <0.02 70.8 1.3
ESA012D_285.0-290.0 5.39 <0.001 <0.005 <0.001 0.02 7.59 <0.2 210 2.68 0.39 0.49 <0.02 83.9 1.6
ESA012D_290.0-295.0 5.37 0.001 <0.005 <0.001 0.02 7.20 1.1 90 3.84 0.51 0.43 <0.02 325 15
ESA012D_295.0-300.0 5.55 <0.001 <0.005 <0.001 0.03 7.18 1.0 110 3.03 0.42 0.39 <0.02 214 14

""""" See Appendix Page for comments regarding this certificate **
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Method ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r
Analyte Cr Cs Cu Fe Ga Ge Hf In K La Li Mg Mn Mo Na
e Units ppm ppm ppm % ppm ppm ppm ppm % ppm ppm % ppm ppm %
Sample Description LOD 1 0.05 0.2 0.01 0.05 0.05 0.1 0.005 0.01 0.5 0.2 0.01 5 0.05 0.01
ESA12D_007 4 0.74 1.8 0.49 4.45 0.08 1.5 0.017 297 4.9 25 0.04 48 0.28 0.07
ESA12D_008 40 6.53 7780 4.90 10.40 0.21 1.2 0.610 1.50 22.1 33.6 0.59 924 956 1.01
ESA12D_009
ESA012D_200.0-205.0 38 3.27 2.8 3.18 18.25 0.15 2.8 0.045 2.52 34.2 15.1 1.73 365 1.74 2.37
ESA012D_205.0-210.0 36 8.14 9.2 3.69 20.7 0.19 2.9 0.072 1.79 37.3 21.7 1.82 488 1.34 2.90
ESA012D_210.0-215.0 9 1.36 31.4 8.31 20.0 0.18 1.6 0.118 0.32 21.4 28.8 2.54 1310 0.48 2.51
ESA012D_215.0-220.0 6 2.84 15.2 4.56 19.65 0.15 2.3 0.061 1.29 18.8 24.0 1.20 772 0.67 2.28
ESA012D_220.0-225.0 8 3.80 3.2 1.22 16.15 0.10 1.4 0.021 2.34 8.4 4.9 0.32 190 0.97 3.14
ESA012D_225.0-230.0 37 6.39 0.9 2.23 25.9 0.14 2.7 0.073 2.74 26.9 13.1 1.14 274 0.33 1.53
ESA012D_230.0-235.0 3 3.69 1.1 0.70 17.25 0.11 1.9 0.021 2.83 17.2 2.9 0.21 113 0.29 3.39
ESA012D_235.0-240.0 17 3.30 1.6 1.38 20.3 0.14 2.6 0.034 241 28.1 6.3 0.59 193 0.63 3.17
ESA012D_240.0-245.0 5 2.96 1.4 0.74 16.30 0.09 2.0 0.014 2.86 18.8 3.2 0.25 116 0.27 3.23
ESA012D_245.0-250.0 8 222 22 1.71 17.60 0.12 1.5 0.033 1.10 20.8 10.6 0.83 211 0.46 3.96
ESA012D_250.0-255.0 7 1.81 21 2.02 17.95 0.12 1.8 0.033 1.25 19.3 7.4 0.98 246 0.69 3.92
ESA012D_255.0-260.0 3 3.07 1.2 0.79 22.3 0.11 2.8 0.022 2.75 32.6 2.9 0.26 100 0.24 3.72
ESA012D_260.0-265.0 5 3.31 1.2 0.90 21.0 0.12 25 0.025 2.99 24.4 3.8 0.33 113 0.21 3.27
ESA012D_265.0-270.0 10 416 1.6 1.50 224 0.14 3.3 0.043 3.39 33.6 6.7 0.56 165 0.32 2.53
ESA012D_270.0-275.0 3 4.62 0.6 0.73 20.1 0.23 2.3 0.022 4.26 19.4 3.3 0.25 92 0.15 2.48
ESA012D_275.0-280.0 9 4.32 1.9 0.87 18.55 0.12 2.4 0.022 4.03 20.9 3.4 0.25 197 0.45 2.47
ESA012D_280.0-285.0 7 4.49 1.6 1.09 19.50 0.15 3.3 0.028 4.26 35.7 4.3 0.30 182 1.46 2.40
ESA012D_285.0-290.0 6 4.43 1.2 1.14 19.20 0.16 3.7 0.030 4.00 41.4 5.8 0.41 166 0.57 2.51
ESA012D_290.0-295.0 10 3.50 16 1.00 18.85 0.11 1.7 0.032 1.78 16.8 4.0 0.35 132 0.69 3.15
ESA012D_295.0-300.0 7 3.29 2.8 1.06 18.30 0.10 1.3 0.028 2.21 11.0 4.0 0.31 144 1.01 3.24

""""" See Appendix Page for comments regarding this certificate **
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Method ME-MS61r  ME-MS61r  ME-MS61r ME-MS61r ME-MS61r ME-MS61r  ME-MS61r ME-MS61r ME-MS61r ME-MS61r  ME-MS61r ME-MS61r ME-MS61r ME-MS61r  ME-MS61r
Analyte Nb Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th
sample Description Units ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm
LOD 0.1 0.2 10 0.5 0.1 0.002 0.01 0.05 0.1 1 0.2 0.2 0.05 0.05 0.01
ESA12D_007 0.9 1.1 30 8.0 112.0 <0.002 0.01 0.12 0.6 <1 0.4 151 0.10 <0.05 1.89
ESA12D_008 7.6 7230 640 8020 875 0.546 3.21 720 5.2 3 2.4 94.8 0.60 0.22 8.92
ESA12D_009
ESA012D_200.0-205.0 75 26.6 630 31.2 145.0 0.003 0.02 0.15 11.8 <1 7.5 60.1 1.10 <0.05 25.8
ESA012D_205.0-210.0 16.4 18.0 1550 95.1 1315 0.002 0.05 0.11 16.2 <1 7.3 111.5 2.27 <0.05 28.3
ESA012D_210.0-215.0 9.4 22.7 1220 9.4 25.4 0.002 0.23 0.08 33.1 <1 15.0 140.0 1.20 <0.05 12.20
ESA012D_215.0-220.0 9.5 6.4 910 9.5 103.0 0.002 0.32 0.05 16.2 <1 8.9 67.3 1.44 <0.05 12.75
ESA012D_220.0-225.0 8.0 3.5 640 25.4 168.0 <0.002 0.01 0.05 2.6 <1 6.0 701 1.44 <0.05 8.34
ESA012D_225.0-230.0 17.5 21.9 420 10.2 229 <0.002 0.01 <0.05 7.0 <1 1.4 26.2 2.54 <0.05 16.95
ESA012D_230.0-235.0 6.0 1.2 540 20.2 190.0 <0.002 0.01 <0.05 2.3 <1 5.4 42.3 0.88 <0.05 13.50
ESA012D_235.0-240.0 13.3 9.4 520 16.6 164.5 <0.002 0.01 <0.05 3.9 <1 6.4 42.6 1.62 <0.05 18.90
ESA012D_240.0-245.0 5.6 21 450 22.0 180.5 <0.002 0.01 0.05 23 <1 6.0 46.0 0.99 <0.05 14.65
ESA012D_245.0-250.0 7.5 6.0 610 26.4 87.5 <0.002 <0.01 0.06 71 <1 5.9 69.8 1.23 <0.05 10.50
ESA012D_250.0-255.0 6.2 7.7 500 271 771 <0.002 0.01 <0.05 8.7 <1 6.8 64.3 1.04 <0.05 15.00
ESA012D_255.0-260.0 13.1 1.2 820 23.8 175.5 <0.002 <0.01 <0.05 2.0 <1 4.7 48.5 1.12 <0.05 31.5
ESA012D_260.0-265.0 12.8 2.2 780 23.0 206 <0.002 <0.01 <0.05 2.3 <1 6.1 46.7 1.36 <0.05 21.7
ESA012D_265.0-270.0 18.4 6.5 690 34.5 247 <0.002 0.01 <0.05 3.6 <1 7.0 43.2 1.71 <0.05 32.1
ESA012D_270.0-275.0 10.5 1.0 750 28.4 289 0.013 0.02 <0.05 1.5 <1 4.3 47.5 0.79 <0.05 16.40
ESA012D_275.0-280.0 8.0 1.3 620 27.9 253 <0.002 0.03 0.05 22 <1 4.8 45.2 0.92 <0.05 18.75
ESA012D_280.0-285.0 11.0 1.6 790 329 271 <0.002 0.01 <0.05 2.4 <1 5.3 50.4 1.16 <0.05 33.9
ESA012D_285.0-290.0 10.4 2.9 720 28.0 261 <0.002 0.01 <0.05 3.8 <1 5.9 49.2 1.35 <0.05 36.3
ESA012D_290.0-295.0 8.0 5.7 770 11.0 150.0 <0.002 0.01 0.07 3.3 <1 6.4 38.2 1.46 <0.05 9.69
ESA012D_295.0-300.0 9.7 4.5 520 15.5 152.5 <0.002 0.01 0.07 3.6 <1 6.9 42.7 1.72 0.05 8.01

""""" See Appendix Page for comments regarding this certificate **
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Method ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r
Analyte Ti T u Vv w Y Zn Zr Dy Er Eu Gd Ho Lu Nd
. Units % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Sample Description LOD 0.005 0.02 0.1 1 0.1 0.1 2 0.5 0.05 0.03 0.03 0.05 0.01 0.01 0.1
ESA12D_007 0.024 0.44 0.4 4 0.1 21 3 53.4 0.43 0.27 0.22 0.45 0.09 0.05 37
ESA12D_008 0.215 1.52 25 44 5.2 11.0 8440 39.8 2.41 1.10 0.75 3.50 0.43 0.14 18.4
ESA12D_009
ESA012D_200.0-205.0 0.232 0.60 41.6 64 1.5 14.7 42 83.7 3.02 1.44 0.63 4.36 0.55 0.19 26.3
ESA012D_205.0-210.0 0.306 0.58 33.4 81 1.7 29.3 50 95.9 5.76 2.75 0.79 6.79 1.06 0.31 313
ESA012D_210.0-215.0 0.770 0.12 17.1 402 3.7 31.7 11 51.0 5.98 3.46 1.22 6.00 1.22 0.45 19.9
ESA012D_215.0-220.0 0.463 0.38 83.7 83 31 257 68 721 491 292 0.86 491 1.02 0.38 16.6
ESA012D_220.0-225.0 0.062 0.72 213 8 1.6 7.8 21 38.0 1.46 0.77 0.32 1.48 0.27 0.10 6.2
ESA012D_225.0-230.0 0.184 0.80 13.4 32 6.3 13.0 34 82.1 2.68 1.37 0.44 3.48 0.51 0.19 20.7
ESA012D_230.0-235.0 0.045 0.81 232 2 1.1 8.6 12 51.4 1.82 0.76 0.33 256 0.29 0.09 125
ESA012D_235.0-240.0 0.093 0.60 28.4 1 15 1.1 20 714 2.37 1.03 0.42 3.39 0.39 0.13 20.1
ESA012D_240.0-245.0 0.051 0.76 248 6 1.1 6.7 12 58.7 1.44 0.62 0.33 2.20 0.23 0.07 13.3
ESA012D_245.0-250.0 0.189 0.41 175 37 1.0 13.2 17 475 2.49 1.35 0.55 3.05 0.49 0.18 15.6
ESA012D_250.0-255.0 0.167 0.29 253 46 1.1 10.9 20 523 2.16 1.10 0.50 2.86 0.41 0.14 14.7
ESA012D_255.0-260.0 0.079 0.71 30.7 4 0.6 7.9 12 78.1 1.92 0.65 0.39 3.45 0.29 0.06 2238
ESA012D_260.0-265.0 0.079 0.85 342 6 1.0 8.2 13 7141 2.05 0.69 0.36 325 0.31 0.07 17.7
ESA012D_265.0-270.0 0.133 1.02 24.8 13 15 10.4 23 101.5 2.35 0.82 0.41 4.09 0.36 0.09 25.0
ESA012D_270.0-275.0 0.066 1.31 295 3 0.5 7.0 13 67.2 1.67 0.56 0.32 277 0.25 0.1 15.0
ESA012D_275.0-280.0 0.073 1.16 30.1 3 0.8 5.9 13 65.2 1.58 0.50 0.34 2.85 0.22 0.05 154
ESA012D_280.0-285.0 0.101 1.20 31.6 5 1.0 9.4 17 102.5 2.35 0.79 0.46 4.33 0.34 0.08 25.6
ESA012D_285.0-290.0 0.108 1.13 28.1 8 14 10.8 17 1115 2.50 0.90 0.50 4.48 0.38 0.10 295
ESA012D_290.0-295.0 0.081 0.55 23.9 12 26 10.2 14 495 1.86 0.96 0.30 218 0.34 0.12 12.1
ESA012D_295.0-300.0 0.077 0.58 258 5 22 8.0 17 371 1.44 0.75 0.27 1.60 0.27 0.10 7.9

""""" See Appendix Page for comments regarding this certificate **
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Method ME-MS61r ME-MS61r  ME-MS61r  ME-MS61r  ME-MS61r
Analyte Pr Sm Tb Tm Yb
. i ppm ppm ppm ppm ppm
Sample Description lir(l)ltps 0.03 0.03 0.01 0.01 0.03
ESA12D_007 0.99 0.64 0.07 0.04 0.30
ESA12D_008 4.71 3.92 0.48 0.14 0.91
ESA12D_009
ESA012D_200.0-205.0 8.06 5.74 0.59 0.20 1.30
ESA012D_205.0-210.0 8.82 7.55 1.04 0.36 2.27
ESA012D_210.0-215.0 4.99 5.38 0.97 0.48 3.06
ESA012D_215.0-220.0 418 4.46 0.80 0.40 2.64
ESA012D_220.0-225.0 1.76 1.56 0.25 0.11 0.74
ESA012D_225.0-230.0 6.21 4.32 0.52 0.20 1.26
ESA012D_230.0-235.0 3.55 3.03 0.37 0.11 0.69
ESA012D_235.0-240.0 6.10 4.52 0.48 0.14 0.90
ESA012D_240.0-245.0 3.82 2.98 0.30 0.08 0.54
ESA012D_245.0-250.0 4.40 3.49 0.46 0.18 1.22
ESA012D_250.0-255.0 4.14 3.41 0.41 0.16 0.96
ESA012D_255.0-260.0 7.30 4.99 0.44 0.08 0.48
ESA012D_260.0-265.0 5.13 4.21 0.45 0.09 0.54
ESA012D_265.0-270.0 7.77 5.52 0.54 0.10 0.61
ESA012D_270.0-275.0 4.21 3.87 0.38 0.13 0.48
ESA012D_275.0-280.0 4.45 3.67 0.37 0.06 0.38
ESA012D_280.0-285.0 8.01 5.82 0.54 0.10 0.60
ESA012D_285.0-290.0 9.20 6.66 0.57 0.12 0.69
ESA012D_290.0-295.0 3.41 2.58 0.35 0.13 0.89
ESA012D_295.0-300.0 222 1.83 0.25 0.11 0.74

""""" See Appendix Page for comments regarding this certificate **
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CERTIFICATE COMMENTS

Applies to Method:

Applies to Method:

Applies to Method:

ANALYTICAL COMMENTS

REEs may not be totally soluble in this method.
ME-MS61r

LABORATORY ADDRESSES

Processed at ALS Perth located at 29 & 31 Denninup Way, Malaga, Australia. Processed at ALS Perth Sample Preparation at 19 Integrity Way,
Wangara, WA, Australia

ME-MS61r PGM-ICP23 STDINS-01

Processed at ALS Adelaide located at Unit 1, 1 Burma Road, Pooraka, Adelaide, SA, Australia.

BLKINS-01 CRU-32 HOM-01 LEV-01
LOG-22 LOG-24 PUL-22 PUL-QC

WEI-21
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