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REFERENCE MATERIAL:  CDN-PGMS-19 

 
Recommended values and the "Between Lab" Two Standard Deviations 

 
Gold concentration:              0.230  ±  0.030 g/t 
Platinum concentration:       0.108  ±  0.012 g/t 
Palladium concentration:     0.476  ±  0.042 g/t 

 
PREPARED BY: CDN Resource Laboratories Ltd. 
CERTIFIED BY: Duncan Sanderson, B.Sc., Licensed Assayer of British Columbia 
INDEPENDENT GEOCHEMIST:  Dr. Barry Smee., Ph.D., P. Geo. 
DATE OF CERTIFICATION:   November 19, 2009 
 
METHOD OF PREPARATION: 
 
The Pt/Pd ore was supplied by Stillwater Mining Corporation from the Stillwater Complex in Montana. 
The mineralogy of the Stillwater ore consists of up to 1 % sulphides comprising chalcopyrite, pentlandite , pyrrhotite, ±  pyrite hosted by 
a chromite-rich ultramafic layer. The main platinum–bearing minerals are Braggite (Pt,Pd,Ni)S, Cooperite (Pt, Pd ,Ni)S  as well as 
Isoferroplatinum (PtFe3) and Moncheite (Pt,Pd)(Te,Bi)2.  The majority of the palladium is hosted as solid solution within the 
pendlandite ((Fe,Ni)9S8); less then 15 %  as Vysotskite (Pd,Ni,Pt)S, Bragite, Cooperite and Moncheite. 
 
This standard was prepared by combining 75kg of the Stillwater ore (screened to –325) with 525 kg of a low grade Au ore (screened 
 to –270).  The material was mixed for 5 days in a double-cone mixer.  Splits were sent to 15 laboratories for round robin assaying . 
 
 
Approximate chemical composition is as follows: 

 
 
 
 
 
 
 
 

 
 
 
Statistical Procedures: 
 
The final limits were calculated after first determining if all data was compatible within a spread normally expected for similar analytical 
methods done by reputable laboratories. Data from any one laboratory was removed from further calculations when the mean of all 
analyses from that laboratory failed a t test of the global means of the other laboratories. The means and standard deviations were 
calculated using all remaining data. Any analysis that fell outside of the mean ±2 standard deviations was removed from the ensuing data 
base. The mean and standard deviations were again calculated using the remaining data.  This method is different from that used by 
Government agencies in that the actual “between-laboratory” standard deviation is used in the calculations. This produces upper and 
lower limits that reflect actual individual analyses rather than a grouped set of analyses. The limits can therefore be used to monitor 
accuracy from individual analyses, unlike the Confidence Limits published on other standards. 
 
Results from round-robin assaying are presented on the following page: 
 
 
Assay Procedure:  30g fire assay, AA or ICP finish. 

 Percent   Percent 
SiO2 54.4  MgO 3.0 

Al2O3 14.7  K2O 2.2 
Fe2O3 7.1  TiO2 0.5 
CaO 7.6  LOI 6.5 

Na2O 2.2  S 1.4 



REFERENCE MATERIAL:  CDN-PGMS-19 
 
 

Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6 Lab 7 Lab 8 Lab 9 Lab 10 Lab 11 Lab 12 Lab 13 Lab 14 Lab 15
SAMPLE Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t Au g/t

PGMS-19-1 0.246 0.26 0.242 0.230 0.234 0.205 0.22 0.221 0.223 0.204 0.225 0.199 0.250 0.239 0.190
PGMS-19-2 0.229 0.24 0.240 0.256 0.264 0.216 0.24 0.239 0.218 0.228 0.218 0.245 0.251 0.238 0.216
PGMS-19-3 0.230 0.25 0.260 0.254 0.230 0.222 0.24 0.196 0.220 0.233 0.238 0.225 0.247 0.218 0.192
PGMS-19-4 0.229 0.25 0.242 0.217 0.225 0.255 0.22 0.232 0.238 0.214 0.265 0.190 0.253 0.252 0.212
PGMS-19-5 0.234 0.24 0.250 0.210 0.230 0.249 0.23 0.219 0.263 0.223 0.230 0.205 0.235 0.253 0.188
PGMS-19-6 0.258 0.21 0.238 0.243 0.229 0.215 0.22 0.200 0.236 0.255 0.207 0.232 0.229 0.236 0.206
PGMS-19-7 0.219 0.22 0.223 0.212 0.221 0.214 0.22 0.239 0.227 0.226 0.268 0.258 0.227 0.236 0.184
PGMS-19-8 0.209 0.22 0.235 0.253 0.231 0.211 0.23 0.214 0.214 0.248 0.242 0.198 0.225 0.234 0.193
PGMS-19-9 0.225 0.24 0.270 0.206 0.254 0.227 0.24 0.211 0.224 0.221 0.225 0.216 0.220 0.242 0.188
PGMS-19-10 0.275 0.24 0.248 0.207 0.233 0.209 0.22 0.218 0.258 0.218 0.229 0.233 0.211 0.242 0.222

Mean 0.235 0.237 0.245 0.229 0.235 0.222 0.228 0.219 0.232 0.227 0.235 0.220 0.235 0.239 0.199
Std. Dev'n 0.0194 0.0157 0.0132 0.0209 0.0134 0.0169 0.0092 0.0147 0.0167 0.0153 0.0194 0.0223 0.0147 0.01 0.01
%RSD 8.23 6.61 5.38 9.14 5.68 7.60 4.03 6.73 7.21 6.72 8.26 10.13 6.27 4.11 6.84

Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t Pt g/t

PGMS-19-1 0.103 0.12 0.113 0.106 0.117 0.108 0.10 0.106 0.117 0.10 0.104 0.111 0.109 0.107 0.10
PGMS-19-2 0.110 0.13 0.106 0.110 0.127 0.105 0.12 0.108 0.106 0.11 0.102 0.112 0.103 0.104 0.09
PGMS-19-3 0.112 0.11 0.100 0.115 0.112 0.118 0.10 0.114 0.111 0.12 0.110 0.106 0.103 0.101 0.09
PGMS-19-4 0.107 0.12 0.107 0.101 0.095 0.112 0.11 0.112 0.115 0.11 0.115 0.114 0.112 0.105 0.10
PGMS-19-5 0.112 0.11 0.111 0.101 0.118 0.111 0.10 0.108 0.119 0.11 0.100 0.108 0.098 0.106 0.08
PGMS-19-6 0.102 0.11 0.120 0.099 0.110 0.112 0.10 0.101 0.114 0.11 0.103 0.113 0.117 0.109 0.09
PGMS-19-7 0.107 0.14 0.107 0.098 0.104 0.104 0.10 0.111 0.103 0.11 0.110 0.117 0.117 0.106 0.09
PGMS-19-8 0.108 0.12 0.113 0.102 0.113 0.106 0.12 0.108 0.105 0.10 0.105 0.103 0.114 0.095 0.09
PGMS-19-9 0.105 0.11 0.114 0.108 0.112 0.105 0.12 0.109 0.106 0.12 0.101 0.113 0.103 0.108 0.10
PGMS-19-10 0.108 0.12 0.117 0.094 0.117 0.107 0.10 0.104 0.108 0.11 0.099 0.109 0.107 0.102 0.09

Mean 0.107 0.119 0.111 0.103 0.113 0.109 0.107 0.108 0.110 0.110 0.105 0.111 0.108 0.104 0.092
Std. Dev'n 0.0034 0.0099 0.0059 0.0063 0.0086 0.0044 0.0095 0.0038 0.0056 0.0067 0.0052 0.0041 0.0066 0.0041 0.0063
%RSD 3.17 8.36 5.31 6.09 7.65 4.04 8.87 3.53 5.06 6.06 4.96 3.74 6.08 3.94 6.87

Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t Pd g/t

PGMS-19-1 0.469 0.47 0.480 0.475 0.540 0.485 0.46 0.478 0.441 0.438 0.481 0.507 0.473 0.513 0.43
PGMS-19-2 0.473 0.44 0.495 0.489 0.541 0.472 0.47 0.477 0.452 0.450 0.478 0.508 0.481 0.522 0.45
PGMS-19-3 0.468 0.42 0.491 0.491 0.481 0.485 0.50 0.481 0.426 0.452 0.466 0.505 0.467 0.508 0.44
PGMS-19-4 0.468 0.43 0.485 0.470 0.445 0.478 0.48 0.492 0.458 0.454 0.502 0.524 0.498 0.505 0.47
PGMS-19-5 0.480 0.45 0.485 0.464 0.484 0.488 0.45 0.486 0.451 0.461 0.481 0.483 0.472 0.506 0.44
PGMS-19-6 0.469 0.42 0.483 0.467 0.482 0.472 0.46 0.466 0.432 0.451 0.475 0.519 0.504 0.528 0.46
PGMS-19-7 0.453 0.42 0.490 0.459 0.487 0.471 0.47 0.479 0.477 0.465 0.475 0.517 0.496 0.515 0.43
PGMS-19-8 0.471 0.43 0.478 0.450 0.492 0.467 0.49 0.483 0.469 0.459 0.470 0.485 0.487 0.514 0.42
PGMS-19-9 0.467 0.46 0.488 0.457 0.491 0.460 0.48 0.471 0.461 0.447 0.475 0.505 0.474 0.514 0.42
PGMS-19-10 0.463 0.45 0.497 0.452 0.493 0.467 0.46 0.479 0.424 0.454 0.480 0.512 0.476 0.514 0.45

Mean 0.468 0.439 0.487 0.467 0.494 0.475 0.472 0.479 0.449 0.453 0.478 0.507 0.483 0.514 0.441
Std. Dev'n 0.0069 0.0179 0.0062 0.0142 0.0283 0.0092 0.0155 0.0073 0.0180 0.0076 0.0096 0.0134 0.0127 0.0070 0.0166
%RSD 1.48 4.08 1.27 3.04 5.73 1.94 3.28 1.52 4.02 1.68 2.01 2.65 2.64 1.37 3.77
 
 
 
 
Note: 1)  Au data from Labs 3 and 15 removed for failing the “t” test. 
     2)  Pt data from Labs 2 and 15 removed for failing the “t” test. 
 3)  Pd data from Lab 2 removed for failing the “t” test.       
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Participating Laboratories: 
 
  (not in same order as listed in table of results) 

 
  Acme Analytical Laboratories Ltd., Vancouver, B.C., Canada 
  Activation Laboratories Ltd., Ancaster, Ontario, Canada 
  Activation Laboratories Ltd., Thunder Bay, Ontario, Canada 
  Assayers Canada Ltd., Vancouver, B.C., Canada 

ALS Chemex Laboratories, North Vancouver, B.C., Canada 
EcoTech, Kamloops,  B.C., Canada 
International Plasma Labs, Richmond, B.C., Canada 
SGS Toronto, Ontario, Canada 
Genalysis Laboratory Services Pty. Ltd., Perth, Australia 
Inspectorate America Assay Labs, Nevada, USA 
Labtium, Finland 

  OMAC Laboratories Ltd., Ireland 
  Skyline Assayers & Laboratories, Arizona, USA 
  TSL Laboratories, Saskatoon, SK, Canada 

Ultra Trace Analytical Laboratories, Perth, Australia 
   
   
      
  
 
 Legal Notice: 
 
 This certificate and the reference material described in it have been prepared with due care and 
 attention.  However CDN Resource Laboratories Ltd. or Barry Smee accept no liability for any 
 decisions or actions taken following the use of the reference material.  Our liability is limited 
 solely to the cost of the reference material. 
 
 
 
 
  
 
 
 

Certified by  _____________________________________ 
    Duncan Sanderson, Certified Assayer of B.C. 
 
 
 
 

 
 
Geochemist  _____________________________________ 

     Barry Smee,  Ph.D.,  P. Geo. 
 
 


