
ALS CODE DESCRIPTION

SAMPLE PREPARATION

WEI-21 Received Sample Weight
LEV-01 Waste Disposal Levy
LOG-22 Sample login - Rcd w/o BarCode
PUL-31 Pulverize split to 85% <75 um
PUL-QC Pulverizing QC Test

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-MS23 ICP-MSIONIC Leach - Complete PKG.
pH-MS23 MS23 Leach pH
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CERTIFICATE OF ANALYSIS    AD17177211 

Sample Description

Method
Analyte
Units
LOR 

WEI-21 PUL-QC ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23
Recvd Wt. Pass75um Ag As Au Ba Be Bi Br Ca Cd Ce Co Cr Cs

kg % ppb ppb ppb ppb ppb ppb ppm ppm ppb ppb ppb ppb ppb
0.02 0.01 0.1 2 0.02 10 0.2 3 0.05 0.2 1 0.1 0.3 1 0.1

CLD1 0.12 5.4 6 1.95 6390 <0.2 <3 0.70 >1000 3 28.1 1915 69 9.9
CLD2 0.16 4.3 5 0.27 7800 <0.2 <3 0.52 806 4 256 3050 105 14.5
CLD3 0.12 5.5 7 0.39 7370 <0.2 <3 0.64 763 3 307 2790 108 15.0
CLD4 0.17 6.4 10 0.98 7790 <0.2 <3 0.72 789 3 136.0 2030 82 18.3
CLD5 0.15 7.1 12 0.44 7970 <0.2 <3 0.86 798 3 173.0 2360 95 17.3

CLD6 0.16 7.0 3 0.62 8260 <0.2 <3 0.75 802 3 180.0 2360 86 17.2
CLD7 0.16 8.3 7 0.53 11600 <0.2 <3 0.82 898 3 103.5 2070 108 21.4
CLD8 0.24 93.0 7.4 6 0.24 10550 <0.2 <3 0.92 892 3 107.0 2120 80 18.1
CLD9 0.12 7.6 8 0.33 7960 <0.2 <3 0.65 828 3 154.0 2280 116 20.7
CLD10 0.14 6.7 8 0.44 10050 <0.2 <3 0.84 840 3 264 2810 122 21.5

CLD11 0.15 7.6 9 0.71 10250 <0.2 <3 0.73 907 3 143.5 2050 115 24.5
CLD12 0.13 6.9 14 0.38 9340 <0.2 <3 0.71 822 4 238 2420 125 21.0
CLD13 0.21 6.8 7 0.46 9330 <0.2 <3 0.78 842 2 105.5 1710 74 20.1
CLD14 0.19 0.9 15 0.33 12700 <0.2 <3 0.44 549 5 163.0 6330 139 6.4
CC1 0.12 6.9 8 0.23 7650 <0.2 <3 0.58 807 3 201 2100 117 22.0

CC2 0.15 4.2 10 1.29 7790 <0.2 <3 0.73 883 4 173.5 2740 115 15.8
MDC1 0.13 5.9 7 0.38 15300 <0.2 <3 0.32 >1000 4 30.6 3320 104 9.5
MDC2 0.18 6.4 6 0.89 14550 <0.2 <3 0.39 >1000 3 40.2 2940 72 8.9
MDC3 0.16 6.6 5 0.48 17700 <0.2 <3 0.44 >1000 4 52.0 3600 97 11.1
MDC4 0.17 6.2 6 0.42 13600 <0.2 <3 0.38 >1000 3 35.5 2230 70 9.8

MDC5 0.18 4.8 8 0.66 15250 <0.2 <3 0.43 >1000 3 72.2 4120 104 10.1
MDC6 0.14 6.4 3 1.33 10950 <0.2 <3 0.45 >1000 3 56.8 2970 95 13.0
MDC7 0.16 5.9 8 1.09 10800 <0.2 <3 0.40 >1000 3 70.5 2690 82 12.8
MDC8 0.18 6.7 4 2.42 12500 <0.2 <3 0.42 >1000 3 48.4 2600 68 13.5
MDC9 0.13 5.7 5 0.87 13000 <0.2 <3 0.36 >1000 3 57.9 3020 97 16.7

MDC10 0.15 6.4 7 1.38 12650 <0.2 <3 0.47 >1000 3 35.7 2260 81 14.3
MDC11 0.08 7.8 9 7.17 11550 <0.2 <3 0.44 >1000 4 129.5 2750 149 18.9
MDC12 0.19 5.3 9 0.84 11050 <0.2 <3 0.34 >1000 2 46.9 1665 58 14.3
MDC13 0.16 6.0 4 1.63 12700 <0.2 <3 0.42 >1000 3 61.7 2810 83 15.8
MDC14 0.13 5.1 7 0.77 15000 <0.2 <3 0.35 >1000 4 122.0 4010 127 17.1

MDC18 0.13 6.4 10 1.64 10050 <0.2 <3 0.49 >1000 3 28.4 1870 84 17.2
MDC19 0.10 7.2 14 1.36 7190 <0.2 <3 0.48 >1000 3 31.3 2510 92 19.3
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Sample Description

Method
Analyte
Units
LOR 

ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23
Cu Dy Er Eu Fe Ga Gd Ge Hf Hg Ho I In La Li
ppb ppb ppb ppb ppm ppb ppb ppb ppb ppb ppb ppm ppb ppb ppb
1 0.1 0.1 0.1 0.1 0.5 0.1 0.1 0.5 0.1 0.1 0.01 0.1 0.1 0.2

CLD1 1505 50.3 27.9 15.2 1.5 1.3 62.2 0.3 <0.5 0.3 11.1 0.19 <0.1 33.0 3.9
CLD2 1110 162.0 108.0 48.3 3.7 6.8 185.0 2.1 <0.5 0.2 37.2 0.11 <0.1 269 4.9
CLD3 1140 177.0 118.0 53.8 4.7 6.6 201 2.3 <0.5 0.3 40.4 0.12 <0.1 332 4.9
CLD4 930 210 134.5 62.4 2.6 6.3 240 2.7 <0.5 0.2 47.4 0.13 <0.1 251 4.2
CLD5 1030 207 137.5 60.6 3.3 6.5 231 2.5 <0.5 0.4 47.4 0.12 <0.1 295 4.4

CLD6 922 210 142.0 62.2 3.3 6.6 239 2.7 <0.5 0.2 49.0 0.12 <0.1 308 4.2
CLD7 817 256 164.0 75.4 4.0 7.0 288 3.2 <0.5 0.1 58.8 0.15 <0.1 326 7.7
CLD8 922 239 152.5 71.5 2.5 6.6 271 3.0 <0.5 0.2 54.3 0.14 <0.1 273 4.5
CLD9 1055 171.5 119.5 50.0 4.2 5.3 195.0 2.0 <0.5 0.3 40.1 0.15 <0.1 232 5.6
CLD10 981 144.5 100.0 45.0 4.0 6.2 164.0 2.1 <0.5 0.2 33.6 0.13 <0.1 261 5.6

CLD11 1025 194.0 132.0 56.4 4.1 5.6 212 2.4 <0.5 0.3 45.1 0.14 <0.1 276 5.4
CLD12 1065 187.0 132.5 55.8 4.5 6.8 212 2.7 <0.5 0.3 44.3 0.10 <0.1 309 5.6
CLD13 837 213 140.0 62.0 3.2 5.9 235 2.5 <0.5 0.3 49.6 0.13 <0.1 286 4.0
CLD14 1350 28.9 34.7 7.3 2.3 4.3 25.3 0.5 <0.5 0.1 8.6 0.06 <0.1 62.4 6.3
CC1 1060 191.5 133.5 56.4 4.7 6.7 215 2.6 <0.5 0.3 44.9 0.14 <0.1 291 5.3

CC2 1170 168.5 110.5 50.0 3.0 5.5 192.5 2.1 <0.5 0.2 38.6 0.13 <0.1 217 4.1
MDC1 1050 27.8 20.7 5.9 1.3 1.2 29.2 0.3 <0.5 0.2 7.0 0.07 <0.1 20.2 6.0
MDC2 1095 44.7 29.8 10.7 1.0 1.4 48.6 0.5 <0.5 0.2 10.7 0.10 <0.1 39.0 4.7
MDC3 1260 53.6 35.6 13.4 1.7 1.8 62.1 0.6 <0.5 0.2 12.7 0.11 <0.1 52.0 5.5
MDC4 1110 60.1 39.0 15.0 1.4 1.6 67.2 0.5 <0.5 0.3 14.2 0.13 <0.1 53.5 4.2

MDC5 1000 41.8 29.9 10.1 1.3 2.1 45.0 0.4 <0.5 0.1 10.2 0.11 <0.1 37.5 4.9
MDC6 1175 71.2 45.6 21.6 2.3 2.4 87.9 0.8 <0.5 0.3 16.9 0.14 <0.1 75.5 5.1
MDC7 1065 74.7 47.5 21.9 1.8 2.4 91.2 0.9 <0.5 0.2 17.3 0.14 <0.1 80.1 4.3
MDC8 1100 81.2 49.5 23.0 1.7 2.3 97.3 0.8 <0.5 0.2 18.4 0.15 <0.1 78.4 4.2
MDC9 1090 78.3 47.8 22.6 2.2 2.4 93.6 0.8 <0.5 0.3 17.8 0.13 <0.1 84.1 5.1

MDC10 1085 93.9 58.0 26.7 1.7 2.3 111.0 1.0 <0.5 0.3 21.5 0.16 <0.1 80.5 4.6
MDC11 1310 81.6 53.8 23.2 4.4 3.0 92.4 0.9 <0.5 0.3 19.1 0.17 <0.1 111.0 7.3
MDC12 871 98.7 58.2 29.3 1.8 2.7 118.5 1.1 <0.5 0.1 21.7 0.17 <0.1 93.1 3.6
MDC13 1075 93.7 58.0 27.9 2.0 2.8 112.5 1.1 <0.5 0.3 21.4 0.16 <0.1 102.0 4.2
MDC14 838 65.3 42.7 19.8 2.2 3.4 80.3 0.9 <0.5 0.1 15.1 0.11 <0.1 99.6 5.6

MDC18 1055 83.9 51.3 24.8 2.2 2.1 100.5 0.9 <0.5 0.3 19.0 0.19 <0.1 76.2 4.5
MDC19 1230 63.7 38.2 18.3 2.4 1.8 75.5 0.8 <0.5 0.3 14.3 0.16 <0.1 56.4 5.9
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Sample Description

Method
Analyte
Units
LOR 

ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23
Lu Mg Mn Mo Nb Nd Ni Pb Pd Pr Pt Rb Re Sb Sc

ppb ppm ppm ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb
0.1 0.01 0.01 0.5 0.1 0.1 1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 1

CLD1 4.1 248 6.57 8.0 0.1 92.7 843 34.1 <0.1 13.9 <0.1 682 <0.1 <0.5 3
CLD2 18.7 432 25.3 18.9 <0.1 428 1505 81.0 <0.1 77.7 <0.1 970 <0.1 <0.5 7
CLD3 20.8 392 23.8 18.1 <0.1 481 1400 77.2 <0.1 92.0 <0.1 1015 <0.1 <0.5 7
CLD4 21.0 433 14.35 17.1 <0.1 491 1230 83.3 <0.1 84.1 <0.1 979 <0.1 <0.5 5
CLD5 22.4 437 17.25 17.1 <0.1 521 1365 90.6 <0.1 92.4 <0.1 1050 <0.1 <0.5 6

CLD6 22.5 414 16.70 15.4 <0.1 522 1280 87.6 <0.1 95.0 <0.1 999 <0.1 <0.5 6
CLD7 24.9 443 16.75 21.3 <0.1 599 1340 424 <0.1 104.0 <0.1 1150 <0.1 <0.5 6
CLD8 23.8 435 16.60 21.8 <0.1 551 1330 87.4 <0.1 92.8 <0.1 981 <0.1 <0.5 5
CLD9 19.4 408 16.20 21.4 <0.1 418 1395 65.3 <0.1 75.3 <0.1 1210 <0.1 <0.5 6
CLD10 17.2 374 24.5 24.9 <0.1 410 1380 63.5 <0.1 75.2 <0.1 1195 <0.1 <0.5 7

CLD11 21.1 357 17.15 20.3 <0.1 458 1275 99.9 <0.1 81.6 <0.1 1250 <0.1 <0.5 6
CLD12 22.1 405 21.6 16.8 <0.1 471 1460 81.0 <0.1 86.8 <0.1 1225 <0.1 <0.5 7
CLD13 22.1 380 11.85 17.7 <0.1 502 1180 61.9 <0.1 88.8 0.1 1045 <0.1 <0.5 5
CLD14 12.5 417 66.9 28.3 <0.1 103.0 1655 46.3 <0.1 23.6 <0.1 840 <0.1 <0.5 7
CC1 21.4 419 15.80 19.2 <0.1 458 1350 63.8 <0.1 86.1 <0.1 1225 <0.1 <0.5 7

CC2 17.5 447 19.65 20.5 0.1 397 1420 72.3 <0.1 71.5 0.1 1085 <0.1 <0.5 6
MDC1 3.8 245 17.50 10.5 <0.1 34.7 1585 68.0 <0.1 5.4 <0.1 833 <0.1 <0.5 3
MDC2 5.1 269 14.40 10.1 <0.1 69.3 1355 57.6 <0.1 11.0 <0.1 780 <0.1 <0.5 3
MDC3 5.4 283 19.80 16.2 <0.1 87.7 1520 68.5 <0.1 14.7 <0.1 883 <0.1 <0.5 3
MDC4 5.9 271 11.30 10.7 <0.1 100.5 1190 48.1 <0.1 15.5 <0.1 819 <0.1 <0.5 3

MDC5 5.4 305 34.1 18.1 <0.1 71.4 1645 63.9 <0.1 12.2 <0.1 840 <0.1 <0.5 4
MDC6 6.6 298 15.10 15.8 <0.1 154.5 1365 61.6 <0.1 25.6 <0.1 1010 <0.1 <0.5 4
MDC7 7.0 273 14.85 17.0 <0.1 161.5 1235 56.9 <0.1 26.4 <0.1 956 <0.1 <0.5 3
MDC8 7.2 275 14.25 20.0 <0.1 168.5 1260 58.3 <0.1 26.7 <0.1 929 <0.1 <0.5 3
MDC9 6.8 256 16.95 23.0 <0.1 167.5 1255 59.3 <0.1 27.8 <0.1 1090 <0.1 <0.5 3

MDC10 8.3 277 11.00 21.9 <0.1 180.5 1175 60.5 <0.1 28.5 <0.1 993 <0.1 <0.5 3
MDC11 8.0 309 19.75 25.2 <0.1 189.5 1355 64.0 <0.1 33.2 <0.1 1310 <0.1 <0.5 4
MDC12 7.9 255 10.85 20.0 <0.1 214 961 56.5 <0.1 34.3 <0.1 898 <0.1 <0.5 3
MDC13 8.4 265 16.30 27.9 <0.1 206 1330 54.1 <0.1 34.2 <0.1 991 <0.1 <0.5 3
MDC14 6.6 304 30.6 37.9 <0.1 172.5 1670 66.3 <0.1 32.0 <0.1 1110 <0.1 <0.5 4

MDC18 7.0 271 10.80 23.2 <0.1 170.0 1015 46.9 <0.1 27.7 <0.1 1080 <0.1 <0.5 3
MDC19 5.2 274 12.60 26.7 <0.1 125.5 1065 46.0 <0.1 20.6 <0.1 1160 <0.1 <0.5 3
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Sample Description

Method
Analyte
Units
LOR 

ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23 ME-MS23
Se Sm Sn Sr Ta Tb Te Th Ti Tl Tm U W Y Yb

ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb
2 0.1 0.2 1 1 0.1 1 0.02 5 0.5 0.1 0.1 1 0.1 0.1

CLD1 13 37.3 <0.2 9120 <1 8.3 <1 0.54 12 2.9 3.0 5.0 <1 212 17.3
CLD2 18 129.0 <0.2 7570 <1 25.7 <1 8.90 14 3.3 13.7 4.6 <1 736 79.9
CLD3 18 146.5 0.2 7180 <1 27.8 <1 10.10 <5 3.2 15.2 3.9 <1 793 89.5
CLD4 25 164.0 0.2 7770 <1 33.4 <1 5.13 6 3.4 16.9 3.0 <1 964 95.1
CLD5 22 167.0 0.3 7870 <1 32.1 <1 6.26 <5 3.5 17.7 3.2 <1 989 100.0

CLD6 14 167.0 <0.2 7950 <1 33.7 <1 6.62 23 3.6 17.9 3.4 <1 966 102.0
CLD7 20 199.0 0.3 9540 <1 40.5 <1 6.25 17 3.8 20.4 5.1 <1 1240 114.5
CLD8 18 185.5 <0.2 9410 <1 38.0 <1 4.99 <5 3.4 19.0 4.2 <1 1100 105.0
CLD9 12 132.5 <0.2 8360 <1 26.9 <1 6.85 21 3.9 15.2 4.6 <1 804 89.3
CLD10 16 121.5 <0.2 8430 <1 22.6 <1 11.85 10 3.8 12.8 16.3 <1 652 76.3

CLD11 22 147.5 1.8 9190 <1 30.2 <1 6.92 10 3.9 16.7 5.0 <1 874 96.0
CLD12 22 146.0 <0.2 8040 <1 29.8 <1 9.72 25 3.7 17.3 6.6 <1 872 101.0
CLD13 24 163.0 <0.2 8270 <1 33.4 <1 5.50 <5 3.3 17.1 4.0 <1 1010 96.9
CLD14 8 22.2 <0.2 5850 <1 3.7 <1 6.66 10 4.2 6.2 37.0 1 151.5 47.2
CC1 20 143.5 <0.2 7830 <1 30.0 <1 8.02 <5 3.5 17.1 4.3 <1 902 99.3

CC2 16 127.0 <0.2 8300 <1 26.7 <1 7.51 9 3.9 13.6 14.0 <1 783 77.8
MDC1 6 13.1 <0.2 10100 <1 4.1 <1 0.54 11 3.0 2.6 7.5 2 142.0 15.2
MDC2 8 24.8 0.2 10450 <1 6.7 <1 1.08 5 3.1 3.6 6.5 1 218 22.1
MDC3 8 31.9 <0.2 11150 <1 8.4 <1 1.12 11 3.4 4.1 5.0 1 260 23.0
MDC4 8 36.4 <0.2 10400 <1 9.1 <1 0.91 10 2.9 4.5 3.0 <1 277 25.1

MDC5 6 25.4 <0.2 10050 <1 6.3 <1 2.35 <5 3.5 3.9 20.5 1 210 23.7
MDC6 13 54.0 0.4 9950 <1 12.0 <1 1.93 <5 3.5 5.2 3.2 1 324 28.9
MDC7 8 55.2 <0.2 9150 <1 12.1 <1 1.79 <5 3.6 5.6 3.7 1 327 30.3
MDC8 8 59.2 <0.2 9490 <1 12.9 <1 1.55 7 3.3 5.7 2.6 <1 359 30.9
MDC9 8 57.9 0.2 9470 <1 12.5 <1 1.95 <5 3.7 5.5 3.0 1 347 30.3

MDC10 11 66.4 0.7 9550 <1 14.8 <1 1.53 <5 3.6 6.7 1.9 <1 403 37.1
MDC11 7 61.2 0.2 8560 <1 12.5 <1 5.38 7 3.7 6.4 4.1 1 350 36.7
MDC12 13 76.1 0.3 8820 <1 15.9 <1 2.13 <5 3.3 6.7 2.0 <1 408 35.7
MDC13 8 72.5 0.3 9520 <1 14.9 <1 2.29 <5 3.5 6.6 3.0 1 395 36.7
MDC14 8 54.0 <0.2 9480 <1 10.8 <1 4.37 12 4.0 5.1 10.0 1 290 29.7

MDC18 7 63.3 0.3 9220 <1 13.2 <1 1.73 17 3.2 5.9 2.1 <1 350 32.3
MDC19 9 47.6 0.4 9470 <1 10.3 <1 1.32 <5 3.7 4.4 1.8 1 271 23.9
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Sample Description

Method
Analyte
Units
LOR 

ME-MS23 ME-MS23 pH-MS23
Zn Zr Final pH

ppb ppb Unity
10 0.1 0.1

CLD1 <10 3.4 8.6
CLD2 10 4.1 8.4
CLD3 10 4.1 8.2
CLD4 <10 2.9 8.4
CLD5 10 3.3 8.2

CLD6 10 3.5 8.4
CLD7 70 3.6 8.2
CLD8 <10 2.8 8.4
CLD9 10 3.5 8.4
CLD10 10 3.9 8.4

CLD11 10 3.0 8.4
CLD12 20 3.4 8.2
CLD13 <10 3.0 8.2
CLD14 50 5.4 7.9
CC1 10 3.8 8.2

CC2 10 3.9 8.2
MDC1 10 2.6 8.6
MDC2 10 2.0 8.6
MDC3 20 3.2 8.4
MDC4 10 2.1 8.4

MDC5 20 2.6 8.4
MDC6 10 3.3 8.4
MDC7 10 2.8 8.4
MDC8 <10 2.9 8.4
MDC9 10 3.2 8.4

MDC10 <10 2.5 8.4
MDC11 20 3.9 8.2
MDC12 <10 2.4 8.4
MDC13 10 2.8 8.4
MDC14 10 3.5 8.4

MDC18 <10 2.6 8.4
MDC19 10 3.3 8.6
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CERTIFICATE COMMENTS

LABORATORY ADDRESSES
Processed at ALS Perth located at 31 Denninup Way, Malaga, Australia. NATA Accreditation does not cover the performance of ALS Perth Sample 
Preparation which is processed at 79 Distinction Road, Wangara, WA, Australia
ME-MS23Applies to Method: pH-MS23

Processed at ALS Adelaide located at Unit 1, 1 Burma Road, Pooraka, Adelaide, SA, Australia.
LEV-01Applies to Method: LOG-22 PUL-31 PUL-QC
WEI-21
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