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CERTIFICATE OF ANALYSIS    WH12210389 

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

N812106 0.07 7.31 32.1 1630 1.43 0.07 3.11 0.10 57.2 9.7 32 21.3 23.4 3.23 17.70
N812107 0.18 6.81 15.2 1680 1.27 0.29 2.82 0.15 42.4 7.6 9 16.35 24.8 2.80 15.95
N812108 0.07 7.14 7.7 1380 1.54 0.05 2.82 0.07 39.6 7.7 10 19.20 8.4 3.04 15.55
N812109 0.06 7.40 3.4 2030 1.53 0.04 2.94 0.05 51.6 7.7 11 20.5 6.6 3.07 15.10
N812110 0.06 7.28 3.8 2170 1.39 0.05 2.93 0.07 49.6 7.5 10 18.65 6.1 3.16 15.35

N812111 9.73 6.73 1855 200 1.50 5.76 1.94 45.0 40.7 15.8 19 17.15 105.5 5.38 14.10
N812112 0.10 6.79 4.7 1810 1.30 0.05 2.71 0.12 36.4 7.2 9 20.4 11.0 2.86 14.20
N812113 0.13 7.02 5.6 2120 1.43 0.22 3.42 0.07 42.2 7.7 11 18.20 11.7 2.92 14.70
N812114 0.08 7.05 3.6 1840 1.41 0.05 3.31 0.04 36.1 7.4 12 17.85 11.9 3.14 14.75
N812115 0.05 6.83 2.9 1740 1.40 0.04 3.30 0.05 39.2 7.2 12 18.75 10.1 3.01 14.10

N812116 1.07 7.19 35.8 1150 1.30 0.24 3.80 4.79 43.0 7.1 8 16.10 22.5 3.61 14.55
N812117 0.10 7.10 4.7 2180 1.45 0.10 3.93 0.09 44.1 7.0 9 18.35 11.5 3.11 15.05
N812118 0.01 0.07 <5 20 0.06 0.01 21.6 0.07 1.27 0.9 <1 0.20 2.2 0.46 0.22
N812119 0.18 7.18 12.4 1590 1.71 0.40 3.77 0.15 46.5 7.0 8 15.70 8.4 2.90 14.40
N812120 0.24 7.46 17.6 910 1.66 0.14 1.89 0.56 41.8 7.7 9 20.1 6.7 2.91 15.50

N812121 0.09 7.82 5.9 1890 1.58 0.11 2.46 0.12 44.7 8.7 9 23.5 8.9 3.21 16.00
N812122 10.25 7.22 1940 190 1.49 6.10 2.03 48.2 45.2 16.6 20 18.55 117.0 5.55 15.40
N812123 0.11 7.33 7.4 1950 1.55 0.08 3.11 0.17 45.6 7.8 10 19.40 10.1 2.86 14.70
N812124 0.06 7.35 5.6 2110 1.44 0.08 2.84 0.15 45.8 7.7 10 19.90 7.7 2.99 14.90
N812125 0.06 7.19 4.7 1520 1.51 0.09 2.90 0.18 43.1 7.8 10 17.35 6.1 2.94 14.90

N812126 0.10 7.24 9.3 2140 1.45 0.19 3.03 0.36 47.5 7.6 8 16.10 9.8 2.94 14.75
N812127 0.08 7.61 5.4 1670 1.42 0.09 3.03 0.20 43.4 8.0 9 24.1 6.1 3.14 15.70
N812128 0.05 7.58 4.9 1460 1.45 0.09 2.74 0.19 42.2 8.1 9 23.9 6.2 3.00 15.85
N812129 0.10 7.27 8.2 2530 1.52 0.12 3.34 0.38 47.0 7.8 8 18.40 15.1 2.90 14.65
N812130 0.49 6.52 221 1340 1.42 0.14 3.53 2.55 42.1 7.5 9 16.40 11.9 2.82 12.95

N812131 0.20 7.53 55.7 1080 1.66 0.08 2.72 1.07 43.1 7.7 9 23.5 5.8 2.94 16.15
N812132 0.19 7.08 34.6 2030 1.47 0.07 4.22 1.19 50.6 8.0 9 16.55 15.7 2.98 13.50
N812133 0.09 6.88 4.8 3590 1.59 0.21 5.07 0.17 50.2 7.6 8 16.90 5.3 3.19 14.60
N812134 <0.01 0.08 <5 30 0.05 0.02 22.0 0.06 1.28 0.9 <1 0.20 1.6 0.47 0.21
N812135 0.05 6.82 8.1 1090 1.67 0.12 2.92 0.15 35.8 9.5 8 11.50 3.3 2.81 14.25

N812136 0.31 7.01 201 1130 1.68 0.10 2.47 0.38 43.3 7.7 8 17.05 11.8 2.57 14.05
N812137 0.09 7.23 38.4 1220 1.84 0.13 3.31 0.20 46.6 7.2 9 16.80 10.1 3.00 13.85
N812138 0.04 7.25 3.9 1800 1.70 0.21 3.26 0.11 38.4 7.3 10 20.2 2.0 3.11 15.20
N812139 0.05 7.71 2.7 2060 1.56 0.09 3.01 0.08 45.2 7.6 12 17.65 5.1 3.04 14.85
N812140 0.07 7.23 5.0 1750 1.56 0.06 2.80 0.13 38.8 7.5 10 22.7 6.2 2.90 15.15

N812141 0.15 7.40 11.4 1190 1.73 0.13 2.66 0.30 44.7 7.5 9 18.00 10.4 2.94 14.70

Comments: **RE-ASSAY RESULTS FOR SAMPLES ORIGINALLY REPORTED ON CERTIFICATE WH12176025**
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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

N812106 0.21 2.8 0.039 1.78 28.5 161.5 1.03 815 0.93 0.11 9.7 11.4 1230 15.2 66.3
N812107 0.18 1.4 0.040 2.80 21.2 51.0 0.67 1100 0.75 0.15 7.6 2.6 600 19.0 104.0
N812108 0.11 1.3 0.041 2.70 21.9 39.6 0.77 1020 0.83 0.98 8.0 3.2 620 15.5 114.0
N812109 0.11 1.3 0.036 2.71 28.3 12.9 0.71 760 0.81 2.15 8.1 2.8 610 15.6 105.5
N812110 0.11 1.2 0.039 2.61 28.1 42.6 0.80 714 0.99 1.80 8.1 2.9 630 17.8 92.8

N812111 0.12 1.4 1.010 2.87 22.7 23.2 0.71 2040 12.70 0.27 7.9 15.5 500 1390 153.0
N812112 0.10 1.2 0.034 2.48 19.1 66.9 0.69 828 0.69 0.99 7.7 2.7 580 20.2 89.0
N812113 0.11 1.3 0.038 2.70 23.4 45.7 0.88 1120 1.05 0.31 8.2 2.9 600 17.0 98.8
N812114 0.12 1.2 0.038 2.66 19.7 28.4 0.64 798 0.80 1.62 8.0 2.9 600 14.6 100.0
N812115 0.11 1.4 0.036 2.67 20.8 29.4 0.61 800 0.67 1.55 7.8 2.7 580 14.1 102.5

N812116 0.12 1.2 0.090 2.88 23.9 26.5 0.81 2960 0.33 0.20 7.7 2.9 600 164.5 132.0
N812117 0.12 1.2 0.045 2.86 24.3 28.9 0.79 1260 0.47 0.15 7.9 2.6 590 12.7 124.5
N812118 0.05 <0.1 <0.005 0.03 0.7 1.1 12.80 205 0.07 0.01 0.4 2.5 200 1.5 1.4
N812119 0.13 1.2 0.056 3.31 26.8 20.9 0.68 2000 0.24 0.11 7.6 2.5 580 13.5 171.0
N812120 0.11 1.3 0.049 3.04 22.6 71.5 0.68 1680 0.89 0.05 8.4 2.8 620 29.9 137.5

N812121 0.13 1.3 0.047 2.87 23.8 38.6 0.74 940 0.98 1.21 8.6 2.9 660 17.9 112.5
N812122 0.15 1.5 1.060 3.03 25.4 24.6 0.77 2150 13.35 0.28 8.3 16.5 540 1420 167.5
N812123 0.12 1.2 0.041 2.66 24.9 43.8 0.83 997 0.67 0.83 8.3 3.1 630 17.0 107.5
N812124 0.10 1.2 0.042 2.60 25.7 47.2 0.87 966 0.49 0.65 7.9 2.8 610 14.6 113.0
N812125 0.12 1.2 0.050 2.54 22.7 56.1 0.86 993 0.42 0.74 8.5 3.0 620 15.6 99.3

N812126 0.12 1.3 0.040 2.59 26.4 44.7 0.93 1190 0.68 0.05 8.2 2.7 590 13.1 123.5
N812127 0.11 1.5 0.039 2.52 23.7 44.6 0.79 1030 0.61 0.10 8.6 2.7 630 19.8 97.8
N812128 0.11 1.5 0.039 2.53 22.6 38.7 0.77 1010 0.75 0.06 8.9 2.8 620 17.4 105.0
N812129 0.12 1.4 0.039 2.41 26.5 93.0 0.94 1190 0.99 0.04 8.4 2.8 600 15.8 105.0
N812130 0.11 1.1 0.039 2.67 25.4 34.0 0.85 2750 0.86 0.03 7.1 2.6 520 104.5 140.5

N812131 0.11 1.3 0.044 2.96 23.0 74.4 0.69 1700 1.14 0.05 8.4 2.8 660 30.2 137.0
N812132 0.12 1.2 0.041 2.65 29.7 28.6 0.87 1800 2.35 0.04 7.9 3.2 610 53.4 136.5
N812133 0.13 1.2 0.061 2.63 29.7 35.0 1.12 1440 0.40 0.14 7.3 3.1 520 12.8 145.5
N812134 0.05 <0.1 <0.005 0.03 0.7 1.0 13.20 204 0.14 <0.01 0.4 2.5 180 1.3 1.6
N812135 0.12 1.3 0.046 2.68 19.6 44.3 0.72 1100 0.31 0.16 7.9 2.7 560 13.2 114.0

N812136 0.12 1.3 0.041 3.21 25.0 15.5 0.84 1970 0.53 0.03 7.5 2.8 500 75.1 178.5
N812137 0.13 1.4 0.043 2.95 27.2 20.8 1.04 1510 0.69 0.51 7.7 2.7 540 19.9 154.0
N812138 0.12 1.2 0.052 2.50 21.0 8.8 0.67 1020 0.39 2.03 8.1 2.9 600 18.2 100.5
N812139 0.12 1.2 0.040 2.63 24.5 9.2 0.90 771 0.82 1.98 7.8 2.9 620 16.8 108.0
N812140 0.11 1.3 0.044 2.68 20.8 42.0 0.79 831 0.89 1.11 8.5 2.7 620 19.6 105.0

N812141 0.12 1.2 0.038 2.63 25.3 64.0 0.90 1190 0.79 0.06 7.8 2.6 600 37.3 128.0

Comments: **RE-ASSAY RESULTS FOR SAMPLES ORIGINALLY REPORTED ON CERTIFICATE WH12176025**
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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

N812106 <0.002 0.05 12.05 10.4 1 3.0 454 0.68 <0.05 9.7 0.365 0.88 2.5 81 2.7
N812107 <0.002 0.13 12.65 10.0 1 3.1 176.0 0.75 <0.05 13.1 0.240 1.54 4.0 68 2.4
N812108 <0.002 0.04 7.60 11.1 1 1.8 213 0.69 <0.05 9.8 0.275 1.51 4.6 76 1.2
N812109 <0.002 0.01 3.45 10.8 1 1.7 354 0.72 <0.05 11.6 0.279 1.11 3.5 78 1.7
N812110 <0.002 0.01 4.42 10.4 1 1.8 397 0.67 <0.05 12.0 0.282 1.05 3.5 78 1.1

N812111 <0.002 3.12 37.4 8.7 1 6.4 147.0 0.63 0.29 10.8 0.216 2.36 5.0 59 5.2
N812112 <0.002 0.03 6.01 9.8 1 2.1 287 0.64 <0.05 10.4 0.259 1.12 3.3 71 1.9
N812113 <0.002 0.07 12.45 10.4 1 2.6 195.0 0.72 <0.05 11.8 0.278 1.54 4.5 74 1.7
N812114 <0.002 0.01 6.16 9.8 1 1.9 323 0.66 <0.05 10.2 0.263 1.28 3.6 72 0.8
N812115 <0.002 0.01 6.04 9.9 1 1.8 306 0.69 <0.05 10.9 0.264 1.25 3.5 73 0.8

N812116 <0.002 0.51 24.3 10.3 1 3.0 161.0 0.64 <0.05 11.8 0.274 1.96 5.2 74 2.5
N812117 <0.002 0.07 11.40 10.6 1 3.0 191.5 0.71 <0.05 11.9 0.277 1.61 2.9 79 1.4
N812118 <0.002 <0.01 0.08 0.1 1 <0.2 49.9 <0.05 <0.05 <0.2 <0.005 <0.02 0.6 2 0.1
N812119 <0.002 0.18 24.5 10.5 1 2.6 140.0 0.64 <0.05 12.0 0.268 2.09 4.3 75 1.9
N812120 <0.002 0.16 34.0 11.4 1 1.9 133.5 0.68 <0.05 11.1 0.290 2.03 4.0 77 1.5

N812121 <0.002 0.02 9.28 11.7 1 2.3 251 0.72 <0.05 11.6 0.298 1.35 2.5 84 1.5
N812122 <0.002 3.37 41.4 8.9 1 7.0 159.5 0.67 0.35 11.9 0.230 2.55 5.4 64 5.6
N812123 <0.002 0.04 11.30 11.5 1 2.2 240 0.68 <0.05 11.3 0.292 1.42 4.3 82 1.4
N812124 <0.002 0.05 11.70 11.0 1 2.2 220 0.64 <0.05 12.1 0.276 1.34 2.6 77 1.2
N812125 <0.002 0.03 11.05 11.1 1 2.0 200 0.70 <0.05 10.5 0.292 1.31 2.7 81 1.3

N812126 <0.002 0.09 17.00 10.8 1 2.4 133.0 0.70 <0.05 11.3 0.271 1.62 3.0 76 2.7
N812127 <0.002 0.04 14.70 11.5 1 2.1 146.0 0.80 <0.05 12.2 0.293 1.28 3.6 83 3.7
N812128 <0.002 0.03 13.55 11.2 1 2.1 129.0 0.79 <0.05 11.3 0.285 1.32 3.8 80 3.6
N812129 <0.002 0.07 17.20 11.0 1 2.9 185.0 0.72 <0.05 11.8 0.276 1.33 3.2 76 2.9
N812130 <0.002 0.63 23.6 9.8 1 2.3 132.0 0.58 <0.05 10.8 0.243 1.74 5.0 67 1.7

N812131 <0.002 0.21 17.65 12.1 1 2.1 146.0 0.71 <0.05 11.0 0.301 1.86 4.8 85 2.8
N812132 <0.002 0.24 13.20 11.3 1 3.2 135.5 0.64 <0.05 11.8 0.273 1.65 3.7 73 2.0
N812133 <0.002 0.10 16.65 10.5 1 2.3 189.0 0.64 <0.05 11.2 0.241 1.67 5.6 79 1.5
N812134 <0.002 <0.01 0.05 0.1 1 0.2 48.5 <0.05 <0.05 <0.2 <0.005 <0.02 0.6 2 0.1
N812135 <0.002 0.13 11.85 10.2 1 1.9 119.5 0.70 <0.05 10.8 0.262 1.64 3.7 72 1.1

N812136 <0.002 0.30 19.35 9.8 1 2.4 72.6 0.69 <0.05 12.9 0.237 2.12 9.4 67 1.4
N812137 <0.002 0.13 9.99 10.5 1 2.7 147.5 0.70 <0.05 13.1 0.249 1.87 7.2 70 1.3
N812138 <0.002 0.02 4.94 10.4 1 2.0 257 0.67 <0.05 9.9 0.283 1.25 3.6 82 1.0
N812139 <0.002 0.01 2.86 11.6 1 1.8 399 0.66 <0.05 11.9 0.283 1.03 4.3 82 1.2
N812140 <0.002 0.03 7.11 11.3 1 1.9 302 0.74 <0.05 10.0 0.288 1.33 3.9 84 2.0

N812141 <0.002 0.09 13.35 11.0 1 1.9 161.5 0.67 <0.05 11.7 0.268 1.71 5.0 75 2.1

Comments: **RE-ASSAY RESULTS FOR SAMPLES ORIGINALLY REPORTED ON CERTIFICATE WH12176025**
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Sample Description

Method
Analyte
Units
LOR 

ME-MS61 ME-MS61 ME-MS61
Y Zn Zr

ppm ppm ppm
0.1 2 0.5

N812106 14.1 76 108.0
N812107 13.5 68 36.2
N812108 14.6 65 33.8
N812109 14.1 59 32.2
N812110 14.4 58 31.2

N812111 11.6 3100 42.7
N812112 12.7 64 30.3
N812113 15.0 68 34.4
N812114 13.3 56 32.2
N812115 13.7 56 33.9

N812116 15.6 597 30.0
N812117 14.4 67 31.8
N812118 0.9 16 <0.5
N812119 15.7 70 31.2
N812120 12.9 114 34.4

N812121 14.4 66 32.5
N812122 12.6 3200 44.1
N812123 14.8 73 32.2
N812124 14.4 73 30.6
N812125 14.6 76 31.6

N812126 16.0 85 32.6
N812127 15.9 73 36.2
N812128 15.1 70 37.2
N812129 16.7 95 36.5
N812130 16.0 183 29.8

N812131 15.0 134 34.4
N812132 16.5 128 31.5
N812133 20.2 80 31.4
N812134 0.9 15 <0.5
N812135 11.6 84 34.1

N812136 13.0 60 33.9
N812137 16.3 69 34.7
N812138 13.5 90 31.4
N812139 16.2 59 30.5
N812140 14.8 70 31.9

N812141 15.2 98 31.0

Comments: **RE-ASSAY RESULTS FOR SAMPLES ORIGINALLY REPORTED ON CERTIFICATE WH12176025**
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Method
CERTIFICATE COMMENTS

Interference: Samples with Ca>10% on ICP-MS As.  ICP-AES As results reported (2 ppm DL)ME-MS61

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