
 

 
 

Table 4. HAPS element comparison. 

Element 
World coal* 
range (ppm) 

U.S. Coal** 
mean (ppm) 

8 Indonesia samples 
mean (ppm) range (ppm) 

Sb 0.05-10 1.2 0.29 0.06-0.79 
As 0.5-80 24 3.6 0.4-11 
Be 0.1-15 2.2 0.54 0.13-1.5 
Cd 0.1-3 0.47 0.02 0.01-0.04 
Cl 50-2000 614 260 <150-300 
Cr 0.5-60 15 7.4 1.1-24.9 
Co 0.5-30 6.1 3.6 1.2-9.2 
Pb  2-80 11 3 0.4-10 
Mn 5-300 43 88 3.6-246 
Hg 0.02-1 0.17 0.10 0.02-0.19 
Ni 0.5-50 14 7.3 0.8-16 
Se 0.2-1.4 2.8 0.64 0.24-1.4 
Tl <0.2-1 1.2 0.12 0.01-0.49 
U 0.5-10 2.1 0.49 0.19-1.2 
* Swaine, 1990, Table 6.1; ** Finkelman, 1993, Table 1 
arithmetic means 
all values are whole-coal as-determined on air-dried or oven-dried basis 

Appendix A 
Excel Spreadsheets
 
A series of spreadsheets that includes;
 
1. Sample information. 
2. Proximate-Ultimate data, on an as-received basis. 
3. Element data, on a dry, whole-coal basis. 
4. Ash oxide data on a dry ash basis. 
5. Element data, original, as-determined ash basis, except for Hg, Se, and Cl which are on an as-
determined whole-coal basis. 
6. Quality Assurance and Quality Control data. 
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SAMPLE INFORMATION 
Latitude LongitudeField no. Coal area description Age Source Collector 

Indonesia-CQ01 Ombilin, West Sumatra Eocene existing mining Hadiyanto 00 40' S 1000 45' E 
Indonesia-CQ02 Banko, South Sumatra Miocene existing mining Hadiyanto 30 45' S 1030 47' E 
Indonesia-CQ03 Kota Tengah, South Sumatra Miocene exploration Hadiyanto 20 25' S 1030 15' E 
Indonesia-CQ04 Kandui, Central Kalimantan Miocene exploration Hadiyanto 10 20' S 1150 10' E 
Indonesia-CQ05 Sangatta, East Kalimantan Miocene existing mining Hadiyanto 00 27' N 1170 35' E 
Indonesia-CQ06 Senakin, South Kalimantan Eocene existing mining Hadiyanto 20 58' S 1160 16' E 
Indonesia-CQ07 Timika, Papua Permian exploration Hadiyanto 40 42' S 1360 55' E 
Indonesia-CQ08 Malawa, South Sulawesi Eocene exploration Hadiyanto 40 50' S 1190 52' E 
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PROXIMATE AND ULTIMATE ANALYSES, AS-RECEIVED BASIS, UNITS ARE PERCENT, EXCEPT WHERE NOTED 

Lab1 No. Field no. Lab1 Date Total Residual Air Dry Volatile Fixed 
Moisture Moisture Loss Ash Matter Carbon Hydrogen Carbon Nitrogen Sulfur 

035325 Indonesia - CQ01 16-Jan-01 3.10 1.05 2.07 7.33 42.84 46.73 5.41 73.16 1.35 0.51 
035326 Indonesia - CQ02 16-Jan-01 18.02 6.40 12.41 9.68 39.93 32.37 3.74 50.69 0.77 0.24 
035327 Indonesia - CQ03 16-Jan-01 9.68 2.42 7.44 10.05 40.99 39.28 5.02 62.37 0.96 2.21 
035328 Indonesia - CQ04 16-Jan-01 26.49 7.36 20.65 5.38 33.03 35.10 3.42 48.38 0.94 1.00 
035329 Indonesia - CQ05 16-Jan-01 19.36 3.39 16.53 4.33 34.99 41.32 4.10 57.47 1.31 0.37 
035330 Indonesia - CQ06 16-Jan-01 5.29 1.63 3.72 12.63 42.58 39.50 5.33 63.69 1.10 0.79 
035331 Indonesia - CQ07 16-Jan-01 5.23 1.16 4.12 3.54 7.48 83.75 2.07 84.28 0.84 0.61 
035332 Indonesia - CQ08 16-Jan-01 48.27 10.68 42.09 2.99 25.42 23.32 2.56 34.87 0.52 0.14 

Lab 1 = Geochemical Testing, Somerset, PA USA 
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Calorific Value Calorific Value Calorific Value ---- Forms of Sulfur --- Apparent rank ---- Ash Fusing Tempera
 Oxygen Btu/pound MJ/kg kcal/kg Sulfate Pyritic Organic Init Soft 

9.14 13200 30.70 7340 0.01 0.05 0.45 high volatile A  bituminous 2800+ 2800+ 
16.9 8610 20.02 4780 0.01 0.01 0.22 sub-bituminous B 2120 2170 
9.71 11330 26.34 6290 0.09 0.77 1.35 high volatile C  bituminous 2240 2320 
14.4 8300 19.31 4610 0.17 0.05 0.78 sub-bituminous C 2080 2110 
13.1 10050 23.37 5580 0.03 0.02 0.32 sub-bituminous B 2190 2410 
11.2 11680 27.17 6490 0.02 0.16 0.61 high volatile B  bituminous 2800+ 2800+ 
3.43 13510 31.41 7500 0.01 0.07 0.53 semi-anthracite 2020 2040 
10.7 5910 13.74 3280 0.01 0.01 0.12 lignite B 2060 2080
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ature, degrees F --- Free Swelling 
Hemi Fluid Index 

2800+ 2800+ 7.0 
2190 2400 0.0 
2340 2380 0.0 
2120 2250 0.0 
2420 2610 0.0 
2800+ 2800+ 0.0 
2050 2160 0.0 
2090 2100 0.0 
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MAJOR-, MINOR-, AND TRACE-ELEMENT ANALYSES ON A DRY, WHOLE-COAL BASIS 

Lab 2 No. Field No. Lab 2 Date Si Al Ca Mg Na K Fe Ti P 
Units Weight % Weight % Weight % Weight % Weight % Weight % Weight % Weight % Weight % 
E-185023 Indonesia-CQ01 1-Mar-01  1.75  1.33  0.0436  0.0429  0.0298  0.139  0.333  0.0481  0.00109 
E-185024 Indonesia-CQ02 1-Mar-01  2.33  1.24  0.746 0.130  0.498  0.0757  0.218  0.0568  0.0089 
E-185025 Indonesia-CQ03 1-Mar-01  1.74  1.31  0.766  0.0994  0.0175  0.0449  1.43  0.0593  0.00103 
E-185026 Indonesia-CQ04 1-Mar-01 1.10  0.513  0.587  0.145  0.023  0.0225  0.938  0.0362  0.00643 
E-185027 Indonesia-CQ05 1-Mar-01  1.07  0.685  0.121  0.0823  0.0931  0.0861  0.229  0.0265  0.0381 
E-185028 Indonesia-CQ06 1-Mar-01  2.87  2.73  0.0919  0.0314  0.0386  0.0284  0.278  0.164  0.00239 
E-185029 Indonesia-CQ07 1-Mar-01  0.856  0.285  0.101  0.0585  0.0159  0.0225  0.557  0.00873  0.00247 
E-185030 Indonesia-CQ08 1-Mar-01  0.904  0.242  0.721  0.233 0.0100  0.0151  0.832  0.0179  0.000512 

Lab 2 = U.S. Geological Survey Laboratories, Lakewood, CO USA 
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Ag As B Ba Be Bi Cd Cl Co Cr Cs Cu Ga Ge Hg Li Mn Mo Nb 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
<0.17  0.426  68.8 38.0  0.385 0.0920  0.0259 0.033  1.91  6.91  2.26  9.95  3.45  1.01  0.022 12.0  3.92 1.20 0.920 
<0.24  1.86  189  165  0.252  0.0839  0.0204 <0.017  1.33  1.19  0.24  1.56  2.99  0.839  0.043  13.2  253  0.432  0.947 
<0.24  5.23  145  45.1  1.51  0.129  0.0377 <0.016  4.77  25.5  0.483  38.6  4.68  7.62  0.14  12.8  44.3  1.68  0.494 
<0.16  2.79  98.4  134  0.581 0.0690  0.0109 <0.017  3.91  4.36  0.155  4.44  1.85 1.60  0.13  2.81  144 0.690  0.357 
<0.11  2.66  201  75.3  0.136  0.0502  0.00982 <0.016  1.87 6.00  0.633 2.30  1.58  0.317  0.051  6.99 7.10 0.420  0.448 
<0.28  4.13  124  34.2  0.766  0.0657  0.0315 <0.016  5.29 12.0  0.192 8.70  6.13  0.917  0.19  26.8  5.54  0.575  3.76 
<0.081  11.8  7.28  64.3  0.586  0.0566  0.0404 0.022  9.34 2.90  0.109  3.51  0.781  0.032  0.17  3.53  33.5  3.35  0.307 
<0.12  1.23  134  70.4  0.299  0.0369  0.00938 <0.017  1.61  2.77  0.0504  0.815  0.651  0.457  0.088  0.95  273  0.211  0.328 
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Ni Pb Rb Sb Sc Se Sn Sr Te Th Tl U V Y Zn Zr 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
 6.77  3.91  10.8  0.552  2.93  0.78  0.619  12.4  0.0794  1.53  0.0803  0.376  20.5  3.98  4.85  17.2
 2.17  2.05  3.24  0.228  2.05  0.57  0.743  119 0.0600  1.76  0.0192  0.492  13.3  3.73  10.5  31.5
 9.96  3.41  2.97 0.330  8.04  1.4  0.424  145  0.165  2.61  0.118  1.26 73.0  20.2  21.2  16.6
 4.13  0.504  1.64  0.217 1.70  0.64 0.380  79.8  0.0682  1.56 0.140  0.566  10.6  5.15  8.76  15.3
 6.39  0.841  6.33  0.0655  1.69  0.25  0.562  111 0.0240  0.682  0.0655  0.366  13.3  1.15  9.72  9.12
 16.1  2.52  1.71  0.164  6.03  0.81  1.31  30.8  0.0465  2.08  0.493  0.588  34.5  13.4  7.63  105
 13.6  10.6  1.59  0.797  1.59  0.33  0.259  38.1  0.0295  0.578  0.0526  0.194  4.85  6.96  23.1  5.78
 0.885  1.17  0.727  0.0938  0.868  0.55  0.199 92.0  0.0363  1.17  0.0141 0.270 5.80  3.71  10.1  12.8 
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ASH OXIDE DATA ON A DRY ASH BASIS 
Lab No. Field No. % Ash SiO2/A Al2O3/A CaO/A MgO/A Na2O/A K2O/A *Fe2O3/A TiO2/A P2O5/A SO3/A Total Oxides 
units (525oC) Weight % Weight % Weight % Weight % Weight % Weight % Weight % Weight % Weight % Weight % Weight % 
E-185023 Indonesia-CQ01 7.70 44.7 30.1 0.73 0.85 0.48 2.0 5.7 0.96 0.03 1.0 86.6 
E-185024 Indonesia-CQ02 11.20 41.6 19.5 8.7 1.8 5.6 0.76 2.6 0.79 0.17 4.0 85.5 
E-185025 Indonesia-CQ03 11.50 31.7 21.0 9.1 1.4 0.2 0.46 17.4 0.84 <0.02 11.1 93.2 
E-185026 Indonesia-CQ04 7.20 30.4 12.5 10.6 3.1 0.4 0.35 17.3 0.78 0.19 17.4 93.0 
E-185027 Indonesia-CQ05 5.30 41.8 23.7 3.1 2.5 2.3 1.9 6.0 0.81 1.6 7.3 91.0 
E-185028 Indonesia-CQ06 13.60 44.9 37.7 0.94 0.38 0.38 0.25 2.9 2.0 0.04 1.4 90.9 
E-185029 Indonesia-CQ07 4.00 45.3 13.3 3.5 2.4 0.53 0.67 19.7 0.36 0.14 7.4 93.3 
E-185030 Indonesia-CQ08 5.30 33.0 7.80 17.2 6.6 0.23 0.31 20.3 0.51 <0.02 9.5 95.5 

*Total iron as Fe2O3 
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ORIGINAL AS-DETERMINED BASIS, ALL ELEMENTS ON AN ASH BASIS, EXCEPT FOR Cl, Hg, AND Se 
WHICH ARE ON AN AS-DETERMINED WHOLE-COAL BASIS. 
U.S. Geological Survey Laboratories, Lakewood, CO, USA 

Method E_% Ash E_% Moisture E_Cl IC E_Hg CVAA E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID 
Lab No. Field No. % Ash % Moisture Cl Hg Na2O/A Be/A Co/A 

% % % ppm % ppm ppm 
E-185023 Indonesia-CQ01 7.7 7.9 0.03 0.02 0.48 4.6 22.9 
E-185024 Indonesia-CQ02 11.2 6.6 <0.015 0.04 5.6 2.1 11.1 
E-185025 Indonesia-CQ03 11.5 2.3 <0.015 0.14 0.2 12.8 40.5 
E-185026 Indonesia-CQ04 7.2 7.1 <0.015 0.12 0.4 7.5 50.5 
E-185027 Indonesia-CQ05 5.3 2.9 <0.015 0.05 2.3 2.5 34.2 
E-185028 Indonesia-CQ06 13.6 0.6 <0.015 0.19 0.38 5.6 38.7 
E-185029 Indonesia-CQ07 4 1.1 0.022 0.17 0.53 14.5 231 
E-185030 Indonesia-CQ08 5.3 9.6 <0.015 0.08 0.23 5.1 27.5 

Techniques involving IC, CVAA, ICPAES ACID, ICPAES SINT, ICPMS ACID, and Hyd are explained in Bullock and others, (2002). 
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E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID 
Cr/A Cu/A Li/A Mn/A Ni/A Sc/A Sr/A Th/A 
ppm ppm ppm ppm ppm ppm ppm ppm 
82.7 119 143 46.9 81 35 148 18.3 
9.9 13 110 2110 18.1 17.1 995 14.7 
217 328 109 376 84.6 68.3 1230 22.2 
56.2 57.3 36.2 1860 53.3 21.9 1030 20.1 
110 42.2 128 130 117 30.9 2030 12.5 
87.4 63.6 196 40.5 118 44.1 225 15.2 
71.6 86.7 87.2 829 337 39.2 943 14.3 
47.3 13.9 16.2 4650 15.1 14.8 1570 19.9 
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E_ICPAES ACID E_ICPAES ACID E_ICPAES ACID E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT 
V/A Y/A Zn/A Al2O3/A CaO/A Fe2O3/A K2O/A MgO/A 
ppm  ppm  ppm  %  %  %  %  %  
245 47.6 58 30.1 0.73 5.7 2 0.85 
111 31.1 87.4 19.5 8.7 2.6 0.76 1.8 
620 172 180 21 9.1 17.4 0.46 1.4 
137 66.5 113 12.5 10.6 17.3 0.35 3.1 
244 21 178 23.7 3.1 6 1.9 2.5 
252 98.1 55.8 37.7 0.94 2.9 0.25 0.38 
120 172 570 13.3 3.5 19.7 0.67 2.4 
98.9 63.2 172 7.8 17.2 20.3 0.31 6.6 
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E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPAES_SINT E_ICPMS ACID 
P2O5/A SiO2/A SO3/A TiO2/A B/A Ba/A Zr/A Ag/A 
%  %  %  %  ppm  ppm  ppm  ppm  
0.03 44.7 1 0.96 823 454 206 <2 
0.17 41.6 4 0.79 1580 1380 263 <2 
<0.02 31.7 11.1 0.84 1230 383 141 <2 
0.19 30.4 17.4 0.78 1270 1730 198 <2 
1.6 41.8 7.3 0.81 3680 1380 167 <2 
0.04 44.9 1.4 2 906 250 764 <2 
0.14 45.3 7.4 0.36 180 1590 143 <2 
<0.02 33 9.5 0.51 2280 1200 218 <2 
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E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID 
As/A Bi/A Cd/A Cs/A Ga/A Ge/A Mo/A Nb/A Pb/A 
ppm ppm ppm ppm ppm ppm ppm ppm ppm 
5.1 1.1 0.31 27 41.3 12.1 14.3 11 46.8 
15.5 0.7 0.17 2 24.9 7 3.6 7.9 17.1 
44.4 1.1 0.32 4.1 39.8 64.7 14.3 4.2 29 
36 0.89 0.14 2 23.9 20.6 8.9 4.6 6.5 
48.7  0.92  0.18  11.6  29  5.8  7.7  8.2  15.4  
30.2 0.48 0.23 1.4 44.8 6.7 4.2 27.5 18.4 
291 1.4 1 2.7 19.3 0.79 82.8 7.6 263 
20.9  0.63  0.16  0.86  11.1  7.8  3.6  5.6  20  
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E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_ICPMS ACID E_Se Hyd 
Rb/A Sb/A Sn/A Te/A Tl/A U/A Se 
ppm ppm ppm ppm ppm ppm ppm 
129 6.6 7.4 0.95 0.96 4.5 0.72 
27 1.9 6.2 0.5 0.16 4.1 0.53 
25.2 2.8 3.6 1.4 1 10.7 1.4 
21.2 2.8 4.9 0.88 1.8 7.3 0.59 
116 1.2 10.3 0.44 1.2 6.7 0.24 
12.5 1.2 9.6 0.34 3.6 4.3 0.81 
39.3 19.7 6.4 0.73 1.3 4.8 0.33 
12.4 1.6 3.4 0.62 0.24 4.6 0.5 
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QUALITY ASSURANCE AND QUALITY CONTROL DATA 
ICP-AES acid QA/QC data 
reference to standards and methods = Bullock and others (2002) 
CLB-1, 1632-C, 1633-B, and 1635 are standard reference materials 
NA = values less than detection limit make comparison not appropriate 

Date Job # element_ICPAES line Mn 257.610 Na 588.995 Be 313.042 Cr 283.563 Co 228.616 Cu 327.393 Li 670.784 Ni 221.648 
03/01/01 ERP-133 CLB-1 actual 134.1 0.34 18.3 164.1 103.4 168.2 123.6 283.6 

CLB-1 reference 127 0.31 17.5 154 111 159 127 286 
% difference 5.57 11.02 4.72 6.57 -6.83 5.80 -2.68 -0.84 

element_ICPAES line Mn 257.610 Na 588.995 Be 313.042 Cr 283.563 Co 228.616 Cu 327.393 Li 670.784 Ni 221.648 
1632-C actual 174.5 0.53 14.1 201.0 50.8 79.1 107.5 130.2 
1632-C reference 182.2 0.56 14 191.8 48.6 84 111.8 130.2 
% difference -4.24 -5.27 0.37 4.79 4.46 -5.79 -3.83 -0.02 

element_ICPAES line Mn 257.610 Na 588.995 Be 313.042 Cr 283.563 Co 228.616 Cu 327.393 Li 670.784 Ni 221.648 
1633-B actual 128.1 0.19 13.5 194.7 55.2 115.1 181.1 118.0 
1633-B reference 132 0.2 13.6 198 50 113 180.5 121 
% difference -2.97 -3.99 -0.72 -1.64 10.35 1.83 0.33 -2.46 

Duplicate data element_ICPAES line Mn 257.610 Na 588.995 Be 313.042 Cr 283.563 Co 228.616 Cu 327.393 Li 670.784 Ni 221.648 
ERP-133 E-185030 4653.96 0.23 5.08 47.29 27.47 13.94 16.22 15.07 
DUP 030 4655.46 0.21 5.18 50.80 26.66 12.10 16.47 25.97 
% difference -0.03 11.82 -1.94 -6.90 3.06 15.19 -1.51 -41.95 

ICP-AES sinter QA/QC data 

Date Job # element_ICPAES line Al 308.215 Ca 317.933 Fe 273.955 Mg 285.213 K 766.490 P 214.914 S 181.975 Si 212.412 
3/22/01 ERP-133 CLB-1 actual 24.1 3.7 21.5 0.74 1.2 1.2 4.6 41.3 

CLB-1 reference 23.96 3.49 19.84 0.75 1.21 1.11 4.6 39.83 
% difference 0.58 6.02 8.37 -1.33 -0.83 8.11 0.00 3.69 

element_ICPAES line Al 308.215 Ca 317.933 Fe 273.955 Mg 285.213 K 766.490 P 214.914 S 181.975 Si 212.412 
1632-C actual 23.1 2.7 13.7 0.78 1.7 0.45 2.7 45.0 
1632-C reference 24.2 2.83 14.7 0.78 1.85 0.47 2.73 49.4 
% difference -4.55 -4.59 -6.80 0.00 -8.11 -4.26 -1.10 -8.91 
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element_ICPAES line Al 308.215 Ca 317.933 Fe 273.955 Mg 285.213 K 766.490 P 214.914 S 181.975 Si 212.412 
1633-B actual 15.6 1.6 8.3 0.51 1.9 0.22 0.30 23.9 
1633-B reference 15.05 1.51 7.78 0.48 1.95 0.23 0.21 23 
% difference 3.65 5.96 6.68 6.25 -2.56 -4.35 42.86 3.91 

Duplicate data element_ICPAES line Al 308.215 Ca 317.933 Fe 273.955 Mg 285.213 K 766.490 P 214.914 S 181.975 Si 212.412 
ERP-133 E-185030 7.8 17.2 20.3 6.6 0.31 < 0.02 9.5 33.0 
DUP 030 7.7 16.8 19.6 6.4 0.30 0.08 9.5 32.6 
% difference 1.30 2.38 3.57 3.12 3.33 NA 0.00 1.23 

QA/QC data for Cl by ion chromatography 

data job # CLB-1 1632-C 1632-B 
36943 ERP133 actual value 1077 1133 1144 

reference value 1070 1139 1137 
% difference 0.65 -0.53 0.62 

Duplicate data Cl-% 
ERP-133 E-184030 <0.015 
ERP-133 E-184030D <0.015 
% difference NA 

reference value refers to the best known value, be it certified, recommended, informational, or laboratory average 

ICP-MS acid QA/QC data 

Date Job # element Ga Ge As Rb Nb Mo Ag Cd 
3/12/01 ERP133 CLB-1 actual 46.0 217 223 79.2 16.6 153 < 2 1.3 

CLB-1 reference 47.6 191.00 206 82.5 15.9 143 1.10 1.40 
% difference -3.36 13.61 8.25 -4.00 4.40 6.99 NA -7.14 

element Ga Ge As Rb Nb Mo Ag Cd 
1632-C actual 43.9 62.9 79.4 99.1 17.9 10.1 < 2 0.98 
1632-C reference 41.9 70 86.3 105 18.4 11.2 1.4 1.01 
% difference 4.77 -10.14 -8.00 -5.62 -2.72 -9.82 NA -2.97 

element Ga Ge As Rb Nb Mo Ag Cd 
1633-B actual 56.6 17.2 134 150 20.5 15.0 < 2 0.84 
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1633-B reference 57.78 17.60 136 140 19.40 15.17 0.57 0.78 
% difference -2.04 -2.27 -1.47 7.14 5.67 -1.14 NA 7.69 

Duplicate data element Ga Ge As Rb Nb Mo Ag Cd 
ERP-133 E-185030 11.1 7.8 20.9 12.4 5.6 3.6 < 2 0.16 
DUP 030 11.3 4.3 20.8 12.6 5.8 3.4 < 2 0.19 
% difference -1.77 81.40 0.48 -1.59 -3.45 5.88 NA -15.79 

reference value refers to the best known value, be it certified, recommended, informational, or laboratory average 

QA/QC data for Se ppm by hydride generation AA 

DATE job # standard CLB-1 1632-B 1632-C 1635 
2/20/01 ERP133 observed value 2.31 1.19 <0.2 0.93 

reference value 2.5 1.29 1.31 0.9 
% difference -7.60 -7.75 NA 3.33 

Duplicate data Se-ppm 
E-185030 0.47 
E-185030 DUP 0.52 
% difference -9.62 

reference value refers to the best known value, be it certified, recommended, informational, or laboratory average 
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Sc 424.683 Sr 460.733 Th 401.913 V 292.402 Y 324.227 Zn 213.857 
31.5 1148.9 21.6 197.3 75.1 772.3 
31.7 1065 22.2 191 72.8 762 

-0.75 7.83 -2.57 3.29 3.23 1.35 

Sc 424.683 Sr 460.733 Th 401.913 V 292.402 Y 324.227 Zn 213.857 
38.5 915.8 20.8 309.0 56.9 168.7 
40.6 891.3 19.6 331.4 56.3 169 

-5.18 2.75 6.19 -6.77 1.02 -0.17 

Sc 424.683 Sr 460.733 Th 401.913 V 292.402 Y 324.227 Zn 213.857 
41.4 1034.3 24.6 311.2 79.0 201.8 

41 1041 25.7 296 84.5 210 
1.06 -0.64 -4.28 5.12 -6.50 -3.92 

Sc 424.683 Sr 460.733 Th 401.913 V 292.402 Y 324.227 Zn 213.857 
14.83 1572.81 19.86 98.90 63.18 172.48 
15.19 1624.77 22.56 104.67 64.78 144.45 
-2.41 -3.20 -12.01 -5.51 -2.46 19.41 

Ti 334.940 Ba 233.527 B 249.772 Zr 339.197 
1.3 587 56.8 202 
1.24 540 78.26 178.61 

4.84 8.70 -27.42 13.09 

Ti 334.940 Ba 233.527 B 249.772 Zr 339.197 
1.0 495 900 216 
1.2 537 866 224 

-16.67 -7.82 3.93 -3.57 
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Ti 334.940 Ba 233.527 B 249.772 Zr 339.197 
0.84 720 74.0 304 
0.79 709 76.12 217.98 

6.33 1.55 -2.78 39.46 

Ti 334.940 Ba 233.527 B 249.772 Zr 339.197 
0.51 1200 2280 218 
0.50 1200 2270 229 
2.00 0.00 0.44 -4.80 

Sn Sb Te Cs Tl Pb Bi U 
12.2 25.4 0.80 4.8 12.8 83.2 1.5 8.1 

12.10 23.8 0.84 4.97 12.45 79.3 1.47 8.7 
0.83 6.72 -4.76 -3.42 2.81 4.92 1.80 -6.90 

Sn Sb Te Cs Tl Pb Bi U 
14.6 6.2 0.73 8.2 5.1 51.3 1.8 6.9 

14 6.4 0.7 8.3 5.6 52.9 1.4 7.2 
4.29 -3.13 4.29 -1.20 -8.93 -3.02 28.57 -4.17 

Sn Sb Te Cs Tl Pb Bi U 
10.5 5.7 0.34 11.5 6.7 68.3 1.2 9.9 
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12.50 6 0.45 11 5.9 68.2 1.31 8.8 
-16.00 -5.00 -24.44 4.55 13.56 0.15 -8.52 12.50 

Sn Sb Te Cs Tl Pb Bi U 
3.4 1.6 0.62 0.86 0.24 20.0 0.63 4.6 
4.6 1.5 0.71 0.88 0.17 16.8 0.64 4.6 

-26.09 6.67 -12.68 -2.27 41.18 19.05 -1.56 0.00 
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