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6.0 ONÇA PUMA  
6.1  
Onça Puma Ourilândia do Norte Parauapebas (160 

) Marabá (390 ) Vale Carajas (Estrada de Ferro de Carajás – EFC) Carajás
Sossego Maranhão São Luis da Ponta da Madeira  (TPM) Itaqui    

São Luiz Maraba Parauapebas
Maraba  Ourilândia do Norte  

 6-1  6-2  

 

 
 6-1: Onça Puma  
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 6-2: Ourilândia do Norte  Carajás  

 
6.2  
Onça Puma Vale S.A. Inco Inco 1973

Canico Vale S.A 2005   

 

6.3  
DNPM 6-1  

814.621/1973 814.622/1973 Xikrin DNPM PAE
 

Vale

CFEM 50%   

 

 

 

 

 

Carajas 
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 6-1:  

DNPM    

811.051/1973  6,250.00 

811.016/1973  5,250,00 

814.621/1973  6,647.20 

814.622/1973  10,000.00 

850.650/2006  3,286.80 

 

6.4  
 

Carajas Parauapebas 230 Carajas
Carajas Maraba 230 Maraba Tucurui

 

3 160MVA 34.5  6-3 Carajas
6-34 MineraçãoOnça Puma (MOP)  

 

 

 6-3: Onça Puma  (MOP: MineraçãoOnça Puma) 
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 6-4: Onça Puma  –  

 
Parauapebas

São Luiz Ourilândia do Norte 
  

 

6.5  
Onça Puma Onça Puma

Onça 6 5  

Onça Puma RKEF Onça
52,000 25% Onça Puma

40   
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 6-5: Onça Puma -  

6.6  
Elkem

Onça Puma
950ºC 900ºC

 

Onça Puma – 99.0%  – 97.0%  – 96.0%
 - 98.0% 90.3%  
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6.7  
Onça Puma 25%

2  

 

6.8  
Onça Puma Pará

52,000 2010 2011
 

 

6.9  
 

Hatch (2005) AMEC (2005) Onça Puma (Vale, 2008)
Vale Inco  

Onça Puma Itacaiúnas Shear Belt

40-45°  

Cateté - Onça Puma
Onça  Puma 16 Serra Arqueada

BIF Vale  6-6  

 
Onça 23 3.6

45º
19 1200 (Hatch 2005)  6-7: Onça  (  

Puma - 23 3 Itacaiúnas N80ºE 80º
45º Puma  
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 6-6:  (  Vale 2010) 

 

 6-7: Onça  (  Vale 2010) 

Puma

Puma (Hatch 2005)  
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 6-8: Puma  (  Vale 2010) 

 
Onça  Puma  6-9  

Onça (Hatch 2005)  

  1  

  2 Onça 19  1
 1  2 Onça  

 1 2  

  3  1   

  2  3  1  

  3  2 230  4200-5600 460  

 
 

 

 
~20  
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Puma Puma
600-1200 Onça

Puma Puma  

 

 6-9: Onça Puma   

 

 

I  

  

 
 

 
 

 
 

 
 

RL  

0
0.5-1.5%

 
 

YL  
-

0 RL
1-2%

 
 

 

(cm,dm) >m
 

 
SS  

1-4
HS

YL-SS 1.5-4%

7 MOP  
 

HS  
5-6

SS HS 0.5-4%,
 

 
 

7 ,
…

0.3-0.5%  
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Puma (Hatch 2005)  

  1  

 2 Puma - -
  

  3 Puma   

 Puma   

 
  

 

 

 
 

  

  

 ±  

  

  

Onça  Puma Vale 2008  

C  
MOP   

0.2%-0.9% 5 80  

 L  
0.50-1.50

Onça 2.4 0-49 Puma 2.3 0-42  

1-2 0.15-0.30  
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L C C
L1  L2  L3  

  S  
Onça 4.8 0-57 Puma 5.7 0-51  

4 “ ”
1.5 - 4%

 

H  
5-6
“ ” 0.5 - 4% Onça

4 0-71 Puma  

B  
“ ” 7

0.30-0.50  

 
AL2O3

AL2O3 6% AL2O3 15% 0.5 - 3%  

 
Onça PUMA MOP

Golder 1.1 GeologiaRegional_Estrutural MOP.pdf  

Onça Puma Onça
Puma 10

  

Onça Puma
 

Onça Puma Puma
62° N62°E Onça Vale 2008  

 

6.10  
Onça Puma  
Canico Onça Puma 2002 2005 Vale 2010 6-2

Onça Puma 6-10 6-11 Onça Puma 7,296
DD HQ
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100 X100 25 X25 12.5 X12.5
6 X6 Onça Puma  

Golder Onça Puma David Chiron
AMEC (2005) Hatch 2005

MOP PRO 2002-2005_V2.pdf
 

 
 6-2: Onça  Puma  

  
 (m) 

    

 7,296 1.55 111.3 23.5 171,193.4 

 

 

 6-10: Onça  ( UTM ) 
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 6-11: Puma  ( UTM ) 

 

Golder Onca Puma
 

MOP RC  RC
Golder  

 
SAD69 UTM, 22M  UTM

XCOLLAR = UTM_E - 400,000 YCOLLAR = UTM_N - 9,200,000 RL   

PRO-0041-GAPMQ Cadastro de Furos_R1.doc Canico
UTM

DatamineDHLogger (AMEC 2005)   

Golder  

 

 

Onça Puma MOP PRO 2002-2005_V2.pdf 6-12
Onça Puma  6-12  

Golde  
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6-12 Onça Puma MOP 2002-2005  

 
PRO PROCEDIMENTOS OPERCIONAIS 2002 – 2005

Quechua  
 

 Onça Puma
5   
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Datamine DH Logger
 

Onça Puma  

 (9): 

 SOL  
 LIM  
 PIS  
 CAP  
 CAN  
 TRN  
 SAP  
 BLD  
 BRK  

  

  

 >15  

  

  

  

  
 

 

 BLD ( ) 

 BRK ( ) 

 GAB ( ) 

 GRN ( ) 

 LIM ( ) 

 SCT ( ) 

 SAP  

 SLM ( ) 
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 SSP ( ). 

Onça  

Golder Ourilândia Onça Puma (OD3381, OD5949, PD2928  PD14292)
Golder 10  

 

Golder  

 

6.11  
Onça Puma PRO PROCEDIMENTOS OPERCIONAIS 2002 – 2005

 

 
 

  
Ourilândia Canico Lakefield Geosol SGS Geosol 6-13

 

 

 2 10 300 Belo Horizonte
Lakefield Geosol 95 150 X XRF

 

  

  

2002 2005 4   

Belo Horizonte Lakefield Geosol (LGS)  
X

1,000°C 0.2 30 40 LGS ITRX - 4.9 - 009
/ X  1,000°C  
0.01% 0.10%  
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LGS Brisbane ALS Chemex (ALS) Lakefield Lakefield 
Research (LRC) Don Mills SGS Mineral Services (XRAL)  ALS

ICP-OES  LGS ALS (Co – 
0.005% 0.010%  MgO – 0.01% 0.10%)  XRAL XRF XRF

0.01%  LRC XRF 50% 50%
LGS Co (0.05%)  MgO (0.02%)  

0.01%  

QAQC LGS  Hatch (2005)  

 Co  = LGS Co * 1.1295 + 0.0023 

MOP Hatch 2004 10% ½
  

Golder  2005 Onça Puma
Belo Horizonte SGS Geosol AMEC 2005 Onça Puma

 

Golder  
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6-13: Onça Puma  



 

ONÇA PUMA  

 

: 2010 6 30  
 10-1117-0032  Phase 6000 14  

 
Golder

6-14  

 

 

6-14 Onça Puma  

Golder  

QAQC  
QA QC

 

QAQC PRO PROCEDIMENTOS OPERCIONAIS 2002 – 2005
 

 

6-3 Onça Puma QAQC MOP 6
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 6-3: Onça Puma QAQC  

QAQC    

 JASP-2  

25 /1  

1,021  Ni 

 JASP-22  316  Ni 

 JASP-3  1,028 Ni 

 JASP-33  309  Ni 

 JASP-4  428  Ni 

 JASP-5  426  Ni 

 50 /1  1,029  Ni Co  MgO 

 25 /1  7,263  

 25 /1  2,023  

 

6-15 MOP Onça Puma QAQC  

QAQC QAQC /CRM  

MOP Lakefield Geosol 5% 10% 15%
10% 5%

 

Golder Onça Puma QAQC 6 -16 6-17 6 -18 6 -19 6-20
6 -21 Golder QAQC  
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6-15 Onça Puma  

 
 

 
-5% 
+5% 

 
 

 
-5% 
+5% 

 
 

 
-5% 
+5% 

 
 

 
-5% 
+5% 

 
 

 
-5% 
+5% 

 
 

 
-5% 
+5% 
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CRMs SRMs  

Golder  Onça Puma MOP 6-15 Golder
6- 4  

 

6-4 LGS  

  % %   

 

JASP 2 -0.61 1.84 857  

JASP 22 0.80 1.28 115  

JASP 3 -1.02 2.16 871  

JASP 33 0.55 1.43 120  

JASP 4 0.03 1.15 352  

JASP 5 0.26 1.69 347  

 

JASP 2 -6.48 7.51 857  

JASP 22 -2.54 7.74 115  

JASP 3 -3.17 7.32 871  

JASP 33 -4.44 4.56 120  

JASP 4 7.48 9.04 352  

JASP 5 13.25 13.47 347 ,  

 

JASP 2 -0.79 1.06 739  

JASP 22 0.55 1.62 114  

JASP 3 -0.01 1.30 749  

JASP 33 -0.45 0.97 120  

JASP 4 -1.05 1.60 352  

JASP 5 2.06 2.49 347  

 

JASP 2 -0.36 1.27 857  

JASP 22 -0.92 1.69 115  

JASP 3 -0.99 1.52 871  

JASP 33 0.18 0.85 120  

JASP 4 -0.37 1.47 352  

JASP 5 -1.19 1.36 347  

 

JASP 2 1.19 2.64 857  

JASP 22 -4.19 4.27 115  

JASP 3 -1.44 2.30 871  

JASP 33 -0.87 1.63 120  

JASP 4 2.20 2.77 352  

JASP 5 0.02 3.40 347  
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-4.19-2.2% HRD 0.85-4.27% HARD
Vale 90% HARD Shaw 1997

10% Onça Puma HARD 10%  

MOP
Co_  =Co* 1.1295 + 0.0023 Onça Puma

Onça Puma  

 

Golder JASP - 2 JASP - 22
MOP QAQC  

MOP  

 

6-16 Golder Onça Puma  

 

6-16 Onça Puma JASP - 2  

 

 

 
 

 

N  

  +2 -2 
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Golder Onça Puma QAQC
 

 
0

LOD)
±100%  

MOP Golder 6-5
MOP MOP -10

6-17 Lakefield Geosol  

 

6-5  Onça Puma  

  %  %  

Lakefield Geosol 

 0 0.03 
 0 0.03 

 0 0.3 

Lakefield  

 0 0.03 
 0 0.03 

 0 0.3 

XRAL  

 0 0.03 
 0 0.03 

 0 0.3 

 

Golder MOP
 MOP Golder

Onça Puma  
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6-17: Onça Pum Lakefield Geosol QAQC  

 

 

 

 
MOP QAQC 2   

 

  
 

 
 

6-6  

 

 

 

 

 
 

 

N  

ONCA PUMA LGS _1- %  

 3*   5*  
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6-6: Onça Puma  

 % 
% 

  

Onça 
 0.11 2.03 3,476  

 -0.21 5.65 3,476  

 -0.18 0.95 372  

 0.06 1.18 3,476  

 0.49 2.17 1,651  

Puma 
 -0.02 1.95 1,985  

 -0.62 8.10 1,985  

 0.03 0.69 320  

 0.12 0.94 1,985  

 0.26 1.46 1,985  

 

6-18 Onça Puma QAQC   

 

 
6-18 QAQC (Lakefield Geosol) 

 

Golder LGS 90% 10%
Golder

 

 
Thompson&Howarth  HARD  

  
 

 

Geosol Lakefield Onca  
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Onça Puma 
0.05% 6-19                     

 
 6-19 Lakefield Geosol  

 = = ≥ 0.05  

 

 
4%

LGS ALS Chemex ALS Chemex
Lakefield  (LRC)

 

6-20 Golder LGS ALS  

Golder ALS Chemex LGS LRC ALS Chemex
LGS ALS LRC ALS

ALS LGS LRC  

  

HARD  HARD  

 

Geosol Lakefield:Onca  
Lakefield Geosol Onca      
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 6-20: Onça Puma  QAQC LGS . ALS  

 

100%

97%  102%

Onça Puma  

MOP 95% 105%
 

6-21 Onça and Puma

 

 

 

 

G l L k fi ld O

 
Thompson&Howarth  HARD  

 
 

 

Onca Puma        
ALS LGS  
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 6-21 Onça  Puma  

Golder Onça Puma QAQC  

Golder Onça Puma (1.6 DB Onça Puma.csv)
Microsoft Excel CSV

Golder csv csv
 

Onça Puma PRO PROCEDIMENTOS OPERCIONAIS 2002 – 2005 MOP
CMQ

 

Golder  
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Golder Golder

 

  

  

  

  

 0  

  

 (≥10°)  

Onça Puma  

Golder Onça Puma  

 
Golder 10 Onça 5 Puma 5

Golder 5% 5%
AMEC (2005) Onça  Puma 5% Golde

OD3721 OD4175 OD4245 OD4539 OD4995 PD1235 PD1397 PD2266 PD2354  PD2401
 

Onça Puma

 

Golder  

 
 

Onça Puma Onça Puma
PRO-0039-GAPMQ LevantamentoTopográfico com Estação Total_R1.doc

LIDAR Onça Puma 6-22 LIDAR  
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 6-22  LIDAR   

Golder LIDAR LIDAR
 

 
MOP — MOP

PRO PROCEDIMENTOS OPERCIONAIS 2002 – 2005  

HQ 20 30

6-23
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MOP  

Golder  

 

 

 6-23 Onça Puma  

6-7 Onça Puma  

 6-7:  

 
 

Onça Puma 
 1.74 1.83 

 1.18 1.20 

1.69 1.55 
 1.28 1.28 

 1.22 1.10 
 1.24 1.21 
 1.21 1.15 
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/  

 
 

Datamine
DTM DTMs

DTMs  

Golder DTM Golder
Vulcan Datamine

 

Golder DTMs Onça D1D2
Puma Jatoba 6-24 6-25 D1D2 Jatoba

 

 

 

6-24 Onça D1D2  ( ) 
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6-25 Puma Jatoba (s ) 

 
6-26 6-27 Onça D1D2 Puma Jatoba  

 

 

6-26 Onça D1D2 (DTMs) 
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6-27 Puma Jatoba (DTMs) 

Onça Puma  

Golder  
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6.12  
2009 12 31 Onça Puma MRMR Onça Puma 18 6-28

6-29 2007 Vale MRMR
PT Inco VINC(Goro) Onça Puma 

2008 Onça Puma MRMR  

 

 
6-28 Onca  
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6-29  Puma  

Datamine Vale MRMR Onça Puma 
Golder OncaRaposa

 

Golder  

 

 
Onça UTM 40 900 10
Raposa 124 422 127 023 255,238  256,252 247

 428  
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Raposa 389 6.11 4 725
50 × 50 100 × 100 5.30 100 Raposa 

 

 

 

6-30 Raposa  

 
MOP 5.8

LIM SAP BRK
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6-8  
 

 

 

SAP 6-31 SAP
SAP  

 
 
 

  

B BRK 

C LIM 

C1 LIM 

C2 LIM 

C3 LIM 

GB BRK 

GC BRK 

GH BRK 

GL LIM 

GL1 LIM 

GS SAP 

GS1 SAP 

H BRK 

H1 SAP 

H2 SAP 

HC LIM 

HS SAP 

HS1 SAP 

L LIM 

L1 LIM 

L2 LIM 

L3 LIM 

S SAP 

S1 SAP 

S2 SAP 
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6-31 SAP (%  <0.7) 

Datamine LIM SAP LIM/SAP DTM
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% % %  %  %   % , 

 

 

1
0.2

1.2
 

 
Raposa LIM

SAP
>55%

SAP  

LIM SAP
6-9

 

 6-9  Raposa  

 LIM  SAP 

               

 1.00 - - - - -  1.00 - - - - - 

 0.63 1.00 - - - -  0.36 1.00 - - - - 

 0.40 0.52 1.00 - - -  0.43 0.56 1.00 - - - 

 -0.66 -0.87 -0.41 1.00 - -  -0.48 -0.65 -0.28 1.00 - - 

 0.55 0.03 -0.10 -0.25 1.00 -  0.11 -0.44 -0.26 -0.28 1.00 - 

 -0.31 -0.35 -0.31 -0.07 -0.11 1.00  -0.42 -0.03 -0.13 0.47 -0.80 1.00 
 
LIM SAP SAP

LIM  
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Onça Puma

Datamine  

Raposa SAP LIM
 

Golder  

 
Raposa D1D2

 

Golder  

 
 

LIM SAP
LIM SAP Raposa

12.5  x 12.5  x 1 X/Y/Z / / 25 100
12 x12 x1  

 

 

 
Raposa  

 

Golder  
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6-32  

 

 6-32  Raposa  

SAP
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Journel  Hjuibregts 1978
12.5 x12.5 x1

 

Raposa  6-33  

 

 6-33  

Raposa LIM
SAP  

Golder  
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6.13  

MineSight  

  5.44 /  

 0.15 /  

  4.09 /  

 61.13 /  

  30º 

  0.783+(0.1238 x )-(0.0199 x 2)  92% 

 
 

  5  

  3  

  90º 

  30º 

 

 7% 

 1% 

 2% 

 353% 

 16%  

 : 10% 

 
Onça  Puma

(HPAL)
Onça 2010 Onça  
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 6-34 6-37 Onça Puma  6-10  6-13
   6-38 6-40   

 

 6-34  Onça  

 

 6-35  Onça  
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 6-36  Onça  

 

 6-37  Puma  
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 6-10   

Onça Puma  

 
  

Onça Puma   Onça Puma   
2010 4,638,793 0 4,638,793 2,418,184 0 2,418,184 
2011 6,460,979 1,020,208 7,481,188 3,156,148 498,365 3,654,514 
2012 0 8,554,455 8,554,455 0 6,403,866 6,403,866 
2013 0 9,551,770 9,551,770 0 5,034,735 5,034,735 
2014 1,457,214 7,982,183 9,439,397 560,632 3,070,975 3,631,607 
2015 9,327,022 0 9,327,022 1,045,623 0 1,045,623 
2016 15,600,000 0 15,600,000 39,609 0 39,609 
2017 15,600,000 0 15,600,000 289,007 0 289,007 
2018 15,600,000 0 15,600,000 938,070 0 938,070 
2019 15,600,000 0 15,600,000 2,483,669 0 2,483,669 
2020 15,600,000 0 15,600,000 3,730,680 0 3,730,680 
2021 15,600,000 0 15,600,000 3,684,375 0 3,684,375 
2022 15,600,000 0 15,600,000 6,228,369 0 6,228,369 
2023 15,600,000 0 15,600,000 7,058,976 0 7,058,976 
2024 15,600,000 0 15,600,000 5,041,051 0 5,041,051 
2025 15,600,000 0 15,600,000 111,759 0 111,759 
2026 15,600,000 0 15,600,000 764,423 0 764,423 
2027 15,600,000 0 15,600,000 1,415,982 0 1,415,982 
2028 15,600,000 0 15,600,000 2,190,045 0 2,190,045 
2029 15,600,000 0 15,600,000 2,161,272 0 2,161,272 
2030 15,600,000 0 15,600,000 2,382,004 0 2,382,004 
2031 15,600,000 0 15,600,000 2,413,123 0 2,413,123 
2032 15,600,000 0 15,600,000 3,824,319 0 3,824,319 
2033 15,600,000 0 15,600,000 4,589,783 0 4,589,783 
2034 14,884,195 715,805 15,600,000 5,874,883 282,533 6,157,416 
2035 0 15,600,000 15,600,000 0 2,214,969 2,214,969 
2036 0 15,600,000 15,600,000 0 4,803,920 4,803,920 
2037 5,929,605 9,670,395 15,600,000 2,397,452 3,909,925 6,307,377 
2038 15,600,000 0 15,600,000 1,039,948 0 1,039,948 
2039 14,554,243 1,045,757 15,600,000 4,015,676 288,536 4,304,212 
2040 0 10,643,372 10,643,372 0 4,835,524 4,835,524 

 353,652,051 80,383,946 434,035,997 69,855,062 31,343,348 101,198,409 
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Onça –Puma  

Onça-Puma  

Onça-Puma  
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 6-11  Onça Puma   

 

   
(%) 

 
(%) (%) 

 
(%) 

 
(%) 

 (%) 

2010 1,960,844 2.17 0.07 38.86 24.91 1.41 12.56 2 31.61 5.79 
2011 4,502,837 2.02 0.06 39.58 23.98 1.61 13.07 1.65 31.18 6.48 
2012 8,647,353 2.09 0.04 38.72 23.58 1.56 14.24 1.64 49.89 6.82 
2013 11,128,088 2.03 0.04 39.10 23.44 1.60 14.21 1.67 53.31 7.01 
2014 12,198,698 1.95 0.04 38.63 22.94 1.71 14.93 1.68 48.22 7.66 
2015 10,690,321 1.87 0.04 38.75 22.52 1.75 15.14 1.72 43.55 8.11 
2016 8,175,929 1.80 0.05 38.82 21.93 1.84 15.53 1.77 37.84 8.64 
2017 5,910,936 1.76 0.06 38.92 20.24 2.08 16.60 1.92 31.15 9.44 
2018 4,288,008 1.75 0.07 39.27 16.78 2.54 18.69 2.34 24.31 10.65 
2019 4,217,677 1.74 0.08 40.95 13.65 2.78 19.82 3.00 20.95 11.40 
2020 5,394,357 1.71 0.08 40.82 14.13 2.81 19.48 2.89 20.72 11.37 
2021 6,524,732 1.68 0.08 41.37 14.76 2.59 18.81 2.80 20.27 11.21 
2022 10,192,103 1.63 0.07 40.19 17.90 2.29 17.33 2.25 22.33 10.63 
2023 14,697,079 1.60 0.06 38.76 20.40 2.16 16.36 1.90 25.19 10.23 
2024 17,184,129 1.56 0.06 37.97 21.31 2.24 16.11 1.78 27.04 10.32 
2025 14,741,888 1.57 0.06 38.32 20.88 2.22 16.25 1.84 26.23 10.35 
2026 12,945,313 1.56 0.06 39.06 19.71 2.32 16.63 1.98 24.67 10.64 
2027 11,807,295 1.56 0.07 39.65 18.05 2.46 17.44 2.20 22.74 11.16 
2028 11,443,340 1.56 0.07 40.27 16.67 2.52 18.06 2.42 21.12 11.56 
2029 11,050,611 1.57 0.08 40.69 15.33 2.58 18.78 2.66 19.72 11.94 
2030 10,871,618 1.58 0.09 41.17 13.92 2.65 19.50 2.96 18.42 12.34 
2031 10,730,740 1.58 0.09 41.83 12.26 2.77 20.22 3.41 17.01 12.77 
2032 12,511,175 1.56 0.09 42.11 12.96 2.71 19.56 3.25 17.27 12.52 
2033 14,546,957 1.59 0.09 41.80 14.26 2.57 18.81 2.93 18.38 11.85 
2034 18,143,376 1.59 0.08 40.76 16.25 2.65 17.84 2.51 20.22 11.25 
2035 17,804,345 1.58 0.08 41.14 15.63 2.70 18.11 2.63 19.73 11.49 
2036 20,054,265 1.55 0.08 40.72 16.10 2.61 18.22 2.53 20.11 11.72 
2037 23,807,641 1.51 0.07 40.04 16.94 2.71 18.08 2.36 21.37 11.96 
2038 22,286,591 1.52 0.07 40.27 16.19 2.81 18.38 2.49 20.42 12.12 
2039 24,036,803 1.51 0.07 40.44 16.21 2.96 18.06 2.49 20.53 11.94 
2040 26,318,326 1.48 0.07 39.84 16.43 2.93 18.40 2.42 21.76 12.42 
2041 23,764,326 1.49 0.07 40.09 15.46 3.03 18.87 2.59 20.54 12.68 
2042 21,203,329 1.50 0.08 40.31 14.26 3.21 19.47 2.83 19.18 12.95 
2043 18,649,328 1.53 0.09 40.58 12.21 3.50 20.59 3.32 17.87 13.46 
2044 18,485,607 1.53 0.09 40.60 12.05 3.52 20.68 3.37 17.80 13.49 
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6-12  Onça Puma    

 

   (%)  (%)  

(%) 
 (%)  (%)  (%) 

2010 1,811,813 1.02 0.16 43.73 2.84 2.93 26.32 
2011 2,398,277 1.05 0.18 45.14 3.27 2.85 25.88 
2012 1,375,013 1.69 0.11 28.67 4.66 3.67 34.21 
2013 3,732,119 1.11 0.12 47.93 3.04 2.79 25.05 
2014 3,927,891 1.07 0.14 40.00 2.42 2.94 30.35 
2015 2,943,570 0.83 0.10 48.30 1.66 3.29 23.99 
2016 3,631,737 0.74 0.06 54.36 1.23 2.35 22.57 
2017 6,832,724 0.75 0.08 60.42 1.32 1.86 19.28 
2018 7,149,700 0.81 0.10 59.08 1.46 1.91 19.71 
2019 8,105,503 0.86 0.13 56.48 1.59 1.82 21.24 
2020 6,974,717 0.97 0.12 48.64 2.40 2.36 24.73 
2021 6,989,187 0.97 0.14 41.44 2.91 3.01 28.11 
2022 4,817,334 0.99 0.13 39.18 3.06 3.28 29.04 
2023 3,006,280 1.10 0.12 31.74 4.12 4.23 31.59 
2024 3,706,052 0.98 0.09 24.99 3.30 6.10 34.95 
2025 7,582,993 0.84 0.08 46.35 1.65 2.06 27.29 
2026 9,409,122 0.90 0.10 46.81 2.13 2.23 26.23 
2027 7,525,559 0.87 0.10 49.22 2.10 2.23 24.82 
2028 7,700,418 0.90 0.12 49.61 2.17 2.30 24.28 
2029 6,996,131 0.90 0.13 49.96 2.23 2.28 23.92 
2030 8,775,851 0.86 0.12 51.15 2.20 2.20 23.36 
2031 8,289,859 0.94 0.13 50.41 2.42 2.06 23.66 
2032 8,112,523 0.90 0.13 52.71 2.27 1.92 22.68 
2033 6,695,087 0.89 0.12 52.56 1.98 1.99 23.02 
2034 5,226,354 0.94 0.11 42.41 2.52 4.28 26.57 
2035 10,641,965 0.87 0.14 40.41 1.67 2.75 31.62 
2036 7,320,190 0.98 0.13 44.04 2.28 2.57 28.79 
2037 3,326,475 0.91 0.10 38.62 2.29 3.76 31.04 
2038 7,625,428 0.88 0.12 44.79 1.51 2.22 28.09 
2039 4,199,319 0.88 0.13 46.19 2.18 3.38 25.06 
2040 3,254,471 1.27 0.06 20.84 4.35 6.02 38.22 

 180,083,661 0.92 0.12 46.91 2.22 2.63 25.92 
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 6-13  Onça Puma  

   

2010 2,418,184 408,796 1,811,813 2,220,609 0.92 
2011 3,654,514 1,428,397 2,398,277 3,826,674 1.05 
2012 6,403,866 775,576 1,375,013 2,150,589 0.34 
2013 5,034,735 784,915 3,732,119 4,517,035 0.90 
2014 3,631,607 1,879,899 3,927,891 5,807,790 1.60 
2015 1,045,623 5,337,829 2,943,570 8,281,399 7.92 
2016 39,609 11,928,654 3,631,737 15,560,391 392.85 
2017 289,007 8,478,269 6,832,724 15,310,993 52.98 
2018 938,070 7,512,230 7,149,700 14,661,930 15.63 
2019 2,483,669 5,010,828 8,105,503 13,116,331 5.28 
2020 3,730,680 4,894,603 6,974,717 11,869,320 3.18 
2021 3,684,375 4,926,437 6,989,187 11,915,625 3.23 
2022 6,228,369 4,554,298 4,817,334 9,371,631 1.50 
2023 7,058,976 5,534,745 3,006,280 8,541,024 1.21 
2024 5,041,051 6,852,897 3,706,052 10,558,949 2.09 
2025 111,759 7,905,248 7,582,993 15,488,241 138.59 
2026 764,423 5,426,456 9,409,122 14,835,577 19.41 
2027 1,415,982 6,658,460 7,525,559 14,184,018 10.02 
2028 2,190,045 5,709,536 7,700,418 13,409,955 6.12 
2029 2,161,272 6,442,597 6,996,131 13,438,728 6.22 
2030 2,382,004 4,442,145 8,775,851 13,217,996 5.55 
2031 2,413,123 4,897,019 8,289,859 13,186,877 5.46 
2032 3,824,319 3,663,157 8,112,523 11,775,681 3.08 
2033 4,589,783 4,315,129 6,695,087 11,010,217 2.40 
2034 6,157,416 4,216,230 5,226,354 9,442,584 1.53 
2035 2,214,969 2,743,065 10,641,965 13,385,031 6.04 
2036 4,803,920 3,475,890 7,320,190 10,796,080 2.25 
2037 6,307,377 5,966,148 3,326,475 9,292,623 1.47 
2038 1,039,948 6,934,624 7,625,428 14,560,052 14.00 
2039 4,304,212 7,096,469 4,199,319 11,295,788 2.62 
2040 4,835,524 2,553,377 3,254,471 5,807,849 1.20 

 101,198,409 152,753,927 180,083,661 332,837,588 3.29 
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Ore and Waste to be Moved - Mine 

Limonite  (t) Waste   (t) Ore   (t) Waste:Ore Waste:Ore Accumul

 
 6-40   Onça-Puma  

Onça Puma  

 5.2  CAT 365 CL  

  40  CAT 740   

 6  CAT 988H   

  8x4 – 30   

  

 CAT320CL  

 CAT 12H    

 Dozer Cat D9   

 Dozer Cat D6  

   

   

 

 

 
 

 
 

 

 —
 

 

         -   
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 6-4  6-41 6-42 MRMR2009 LOM  

 

 6-4  Onça  Puma LOM  

 

 .   

CAT 
365CL

 

CAT 
988H

 

CAT 740
 

 

CAT 
12H

 

CAT 
938G

 

CAT D6R
 

CAT D8T
 

CAT D9T
   

CAT 
320CL 

CAC
 

CAT 
320CL 

 

2008 1 1 4 3 16 15 5 1 2 1 6 5 5 1 1 
2009 1 1 6 4 25 22 9 1 2 1 10 6 5 1 1 
2010 1 1 6 4 25 21 9 1 2 1 10 6 5 1 1 
2011 1 1 6 4 25 19 9 1 2 1 10 6 5 1 1 
2012 1 1 6 4 25 19 9 1 2 1 10 6 5 1 1 
2013 1 1 6 4 25 9 9 1 2 1 10 6 5 1 1 
2014 1 2 10 4 44 8 9 1 2 1 10 6 5 1 1 
2015 1 2 10 4 45 8 9 1 2 1 10 6 5 1 1 
2016 1 2 10 4 46 8 9 1 2 1 10 6 5 1 1 
2017 1 2 10 4 47 8 9 1 2 1 10 6 5 1 1 
2018 1 2 10 4 47 14 9 1 2 1 10 6 5 1 1 
2019 1 2 11 4 48 6 9 1 2 1 10 6 5 1 1 
2020 1 2 10 4 44 6 9 1 2 1 10 6 5 1 1 
2021 1 2 10 4 45 6 9 1 2 1 10 6 5 1 1 
2022 1 2 10 4 46 6 9 1 2 1 10 6 5 1 1 
2023 1 2 10 4 47 6 9 1 2 1 10 6 5 1 1 
2024 1 2 10 4 47 6 9 1 2 1 10 6 5 1 1 
2025 1 2 11 4 48 6 9 1 2 1 10 6 5 1 1 
2026 1 2 10 4 44 6 9 1 2 1 10 6 5 1 1 
2027 1 2 10 4 45 6 9 1 2 1 10 6 5 1 1 
2028 1 2 10 4 46 6 9 1 2 1 10 6 5 1 1 
2029 1 2 10 4 47 6 9 1 2 1 10 6 5 1 1 
2030 1 2 10 4 47 6 9 1 2 1 10 6 5 1 1 
2031 1 2 11 4 48 6 9 1 2 1 10 6 5 1 1 
2032 1 2 10 4 44 18 9 1 2 1 10 6 5 1 1 
2033 1 2 10 4 45 18 9 1 2 1 10 6 5 1 1 
2034 1 2 10 4 46 18 9 1 2 1 10 6 5 1 1 
2035 1 2 10 4 47 19 9 1 2 1 10 6 5 1 1 
2036 1 2 10 4 47 13 9 1 2 1 10 6 5 1 1 
2037 1 2 11 4 48 17 9 1 2 1 10 6 5 1 1 
2038 1 2 7 3 30 18 9 1 2 1 10 6 5 1 1 
2039 0 0 0 3 0 18 4 1 1 0 3 3 2 1 1 
2040 0 0 0 3 0 18 4 1 1 0 3 3 2 1 1 
2041 0 0 0 3 0 19 4 1 1 0 3 3 2 1 1 
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 6-43  Onça   
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 6-45  Onça CAT 365C  

 

 6-46  Onça CAT 740  

 
 6-47  Onça Atlas Copco  
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 6-48  Onça CAT 320D  

 
 6-49  Onça  

 

 6-50  Onça  
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 6-51  Onça  

 

 6-52  Onça 30   

 

 

 
(SMU) (diglines)

6.25x6.25x3.00  6-
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 6-53   Diglines 
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 6-15   
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 6-57  Onça Puma  —   
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 6-  6-  6-  

 6-17  Onça Puma  

 

      
(%) 

   
(%) (%) 

  
(%) 

 

(%) 
    (%)    

 
 

2010 457.340 2,54 0,09 38,44 23,11 1,45 13,70 1,66 28,68 5,40 11.594 
2011 1.112.520 2,21 0,08 38,56 22,75 1,94 14,00 1,70 28,51 6,34 24.553 
2012 2.259.350 2,42 0,06 39,21 23,19 1,43 13,96 1,69 43,27 5,77 54.674 
2013 2.554.000 2,49 0,04 39,75 23,00 1,57 13,96 1,73 64,25 5,61 63.552 
2014 2.560.998 2,40 0,04 38,17 24,44 1,50 13,89 1,56 54,66 5,79 61.446 
2015 2.554.000 2,21 0,05 37,63 24,59 1,58 14,01 1,53 48,83 6,35 56.360 
2016 2.554.000 2,09 0,03 38,73 24,33 1,47 13,86 1,59 74,05 6,64 53.312 
2017 2.554.000 1,85 0,03 39,67 25,40 1,29 12,64 1,56 70,22 6,85 47.137 
2018 2.560.998 1,71 0,03 40,74 25,82 1,66 11,29 1,58 57,11 6,59 43.853 
2019 2.554.000 1,65 0,04 42,76 24,42 1,61 11,17 1,75 43,85 6,78 42.086 
2020 2.554.000 1,79 0,05 39,73 23,64 1,78 13,49 1,68 34,37 7,56 45.592 
2021 2.554.000 1,74 0,06 40,24 24,28 1,26 13,16 1,66 29,08 7,57 44.391 
2022 2.560.998 1,86 0,06 40,11 22,80 1,45 14,01 1,76 31,15 7,53 47.670 
2023 2.554.000 1,82 0,06 38,43 23,72 1,83 14,09 1,62 32,08 7,76 46.383 
2024 2.554.000 1,53 0,05 34,69 22,60 3,01 16,51 1,53 32,14 10,80 39.041 
2025 2.554.000 1,52 0,05 36,33 23,55 2,30 15,34 1,54 33,00 10,09 38.836 
2026 2.560.998 1,60 0,04 37,42 25,36 1,38 13,89 1,48 36,39 8,66 41.067 
2027 2.554.000 1,58 0,04 40,74 26,23 1,06 11,54 1,55 41,04 7,30 40.384 
2028 2.554.000 1,52 0,05 41,62 24,56 1,13 12,25 1,69 32,95 8,07 38.776 
2029 2.554.000 1,48 0,05 41,34 24,17 1,11 12,74 1,71 28,02 8,58 37.898 
2030 2.560.998 1,44 0,05 40,95 24,55 1,10 12,67 1,67 29,68 8,81 36.841 
2031 2.554.000 1,51 0,04 40,52 25,50 1,19 12,04 1,59 35,49 7,99 38.471 
2032 2.043.885 1,73 0,06 42,69 22,01 1,53 13,00 1,94 30,76 7,50 35.411 
2033 2.554.000 1,80 0,06 40,47 23,38 1,52 13,15 1,73 32,17 7,32 45.892 
2034 2.560.998 1,85 0,05 36,59 24,09 2,30 14,05 1,52 36,45 7,58 47.475 
2035 2.554.000 1,57 0,04 39,70 22,27 3,02 13,92 1,78 37,25 8,84 40.215 
2036 2.554.000 1,72 0,04 38,96 22,99 2,63 14,25 1,69 40,09 8,27 44.015 
2037 2.554.000 1,65 0,04 37,37 24,17 2,10 14,76 1,55 37,79 8,96 42.074 
2038 2.560.998 1,48 0,04 38,55 23,74 2,47 14,25 1,62 37,52 9,65 37.801 
2039 2.554.000 1,57 0,05 39,43 22,64 2,54 13,94 1,74 33,16 8,87 40.151 
2040 2.554.000 1,55 0,04 38,46 24,04 2,27 13,99 1,60 43,19 9,04 39.542 
2041 2.554.000 1,42 0,03 37,51 25,48 1,95 14,06 1,47 51,43 9,92 36.192 
2042 2.560.998 1,37 0,02 38,26 25,40 1,56 13,92 1,51 58,28 10,19 34.993 
2043 2.554.000 1,31 0,03 38,36 29,19 1,08 11,29 1,31 50,95 8,62 33.452 
2044 163.721 1,15 0,02 38,24 30,66 0,72 10,22 1,25 48,80 8,89 1.882 

 82.712.802 1,73 0,04 39,19 24,24 1,74 13,47 1,62 39,36 7,78 1.433.011 
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 6-  

 
 6-18   

 
 

   (%)   
%   

2010 457,340 2.54 11,594 92.00 10,666 
2011 1,112,520 2.21 24,553 92.00 22,588 
2012 2,259,350 2.42 54,674 92.00 50,300 
2013 2,554,000 2.49 63,552 92.00 58,468 
2014 2,560,998 2.40 61,446 92.00 56,531 
2015 2,554,000 2.21 56,360 92.00 51,851 
2016 2,554,000 2.09 53,312 92.00 49,047 
2017 2,554,000 1.85 47,137 92.00 43,366 
2018 2,560,998 1.71 43,853 92.00 40,344 
2019 2,554,000 1.65 42,086 92.00 38,719 
2020 2,554,000 1.79 45,592 92.00 41,944 
2021 2,554,000 1.74 44,391 92.00 40,839 
2022 2,560,998 1.86 47,670 92.00 43,856 
2023 2,554,000 1.82 46,383 92.00 42,672 
2024 2,554,000 1.53 39,041 92.00 35,918 
2025 2,554,000 1.52 38,836 92.00 35,729 
2026 2,560,998 1.60 41,067 92.00 37,781 
2027 2,554,000 1.58 40,384 92.00 37,154 
2028 2,554,000 1.52 38,776 92.00 35,674 
2029 2,554,000 1.48 37,898 92.00 34,866 
2030 2,560,998 1.44 36,841 92.00 33,893 
2031 2,554,000 1.51 38,471 92.00 35,393 
2032 2,043,885 1.73 35,411 92.00 32,578 
2033 2,554,000 1.80 45,892 92.00 42,221 
2034 2,560,998 1.85 47,475 92.00 43,677 
2035 2,554,000 1.57 40,215 92.00 36,998 
2036 2,554,000 1.72 44,015 92.00 40,494 
2037 2,554,000 1.65 42,074 92.00 38,708 
2038 2,560,998 1.48 37,801 92.00 34,777 
2039 2,554,000 1.57 40,151 92.00 36,939 
2040 2,554,000 1.55 39,542 92.00 36,378 
2041 2,554,000 1.42 36,192 92.00 33,297 
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   (%)   
%   

2042 2,560,998 1.37 34,993 92.00 32,193 
2043 2,554,000 1.31 33,452 92.00 30,776 
2044 163,721 1.15 1,882 92.00 1,732 

 82,712,802 1.73 1,433,011  1,318,370 

 

Parauapebas São Luiz Ferro de Carajás
—EFC  

 

6.14  
 

6-19 Xikrin
 

Onça Puma
 

 
 6-19 2010 6 30  Onça Puma  

 
 

  %  %  % 
 % 

 
% 

 55.1 1.79 0.044 13.4 39.30 24.29 

 27.6 1.62 0.043 13.7 38.96 24.14 

 82.7 1.73 0.044 13.5 39.19 24.24 
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6.18  
6-20 MRMR2009 LOM  

 6-20  

 

 

 
+    

/  /  /  /
 

1.  6.63 28.42 2,181.46 0,99 
1.1.  5.02 21.52 1,652.22 0.75 
1.1.1  0.17 0.72 55.05 0.02 
1.1.2  0.07 0.30 22.73 0.01 
1.1.3  0.64 2.74 210.65 0.10 
1.1.4  1.82 7.81 599.49 0.27 
1.1.5   1.61 6.90 529.94 0.24 
1.1.6 /  0.71 3.05 234.36 0.11 
1.2  1.41 6.04 463.97 0.21 
1.3  0.20 0.85 65.27 0.03 
2.   83.49 6,408.76 2.91 
2.1   7.19 551.69 0.25 
2.2   24.69 1,895.25 0.86 
2.3   37.34 2,866.32 1.30 
2.4   0.61 46.79 0.02 
2.5   8.40 644.87 0.29 
2.6   0.12 9.13 0.00 
2.7   2.20 168.90 0.08 
2.8   2.41 185.12 0.08 
2.9   0.53 40.71 0.02 
3.    485.82 0.22 
3.1 Ourilândia-Parauapebas    148.65 0.07 
3.2 Parauapebas    30.99 0.01 
3.3 Parauapebas-São Luís    77.20 0.04 
3.4 São Luís    160.94 0.07 
3.5 Ourilândia->SE    61.89 0.03 
3.6    6.14 0.00 
4.    714.54 0.32 
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4.1    8.33 0.00 
4.2    74.78 0.03 
4.3    11.63 0.01 
4.4    66.25 0.03 
4.5    49.61 0.02 
4.6    70.26 0.03 
4.7    294.55 0.13 
4.8    139.14 0.06 

 29.74 127.55 9,790.58 4.44 

 

6-21  LOM  

 
 6-21  Onça Puma  –LOM  

LOM  ( ‘000 ) 

1.  2,875,969  
1.1.  2,178,232  
1.1.1  72,582  
1.1.2  29,961  
1.1.3  277,720  
1.1.4  790,348  
1.1.5   698,652  
1.1.6 /  308,968  
1.2  611,687  
1.3  86,050  
2.  8,449,122  
2.1  727,331  
2.2  2,498,641  
2.3  3,778,864  
2.4  61,680  
2.5  850,175  
2.6  12,033  
2.7  222,678  
2.8  244,051  
2.9  53,670  
3.  640,487  
3.1 Ourilândia-Parauapebas  195,971  
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3.2 Parauapebas  40,862  
3.3 Parauapebas-São Luís  101,782  
3.4 São Luís  212,174  
3.5 Ourilândia->SE  81,597  
3.6  8,101  
4.  942,030  
4.1  10,978  
4.2  98,582  
4.3  15,333  
4.4  87,339  
4.5  65,403  
4.6  92,633  
4.7  388,330  
4.8  183,432  

 12,907,609  

 

6.19  
 6- Vale LOM Golder 2011

 

 6-22  –  

 .   

CAT 
365C

L
 

CAT 
988H

 

CAT 
740

  

CAT 
12H

 

CAT 
938G

 

CAT 
D6R

 

CAT 
D8T

 

CAT 
D9T

   

CAT 
320C

L 
CAC

 

CAT 
320C

L 
ROM
P

 

  

2007 1.522 265 1.793 1.618 7.075 2.483 1.504 235 853 500 3.600 500 500 301 301 8.003 31.052 

2008   896 539 3.979 1.159 1.203    2.400 100    6.174 16.452 

2009                 0 

2010                 0 

2011                 0 

2012   1.793 1.618 7.075 2.483 1.504 235 853 500 3.600 500 500 301 301  21.263 

2013 1.522 530 2.689 539 12.381 1.159 1.203    2.400 100     22.523 

2014     442            442 

2015     442            442 

2016     442            442 

2017   1.793 1.618 7.075 3.477 1.504 235 853 500 3.600 500 500 301 301  22.256 

2018   3.137 539 12.823 1.159 1.203    2.400 100     21.361 

2019 1.522 530   442            2.494 

2020     884            884 

2021     884            884 

2022   1.793 1.618 7.517 3.477 1.504 235 853 500 3.600 500 500 301 301  22.698 
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 .   

CAT 
365C

L
 

CAT 
988H

 

CAT 
740

  

CAT 
12H

 

CAT 
938G

 

CAT 
D6R

 

CAT 
D8T

 

CAT 
D9T

   

CAT 
320C

L 
CAC

 

CAT 
320C

L 
ROM
P

 

  

2023   3.137 539 12.823 1.159 1.203    2.400 100     21.361 

2024   448  884            1.333 

2025 1.522 530   884            2.936 

2026     1.326            1.326 

2027   1.793 1.618 7.959 3.477 1.504 235 853 500 3.600 500 500 301 301  23.140 

2028   3.137 539 13.265 1.159 1.203    2.400 100     21.804 

2029   448  884            1.333 

2030   448  1.326            1.775 

2031 1.522 530   1.326 1.987           5.365 

2032   1.793 1.618 8.401 3.477 1.504 235 853 500 3.600 500 500 301 301  23.582 

2033   3.137 539 13.707 1.159 1.203    2.400 100     22.246 

2034   448  1.326 166           1.940 

2035   448  1.326            1.775 

2036   448  1.769 2.649           4.866 

2037 1.522 530 1.793 1.618 8.401 3.642 1.504 235 853 500 3.600 500 500 301 301  25.800 

2038    539  1.159 1.203    2.400 100     5.402 

2039                  

2040                  

2041                  

 9.130 2.915 31.37
2 

15.09
9 

137.07
1 35.430 18.95

0 
1.64

4 5.968 3.500 42.003 4.200 3.50
0 

2.10
8 2.108 14.177 329.177 

 

6-23 MRMR2009  Golder   

 

 6-23  
+  +  2,524,495,914 

 281,673,051 

 2,806,168,965 

 

Vale 2011 LOM  

6.20  
CFEM

CSLL CGEM
2% Onça Puma 90%

 

25% CSLL 9%
15% 15% 20%  
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6.21  
Golder MOP DCF Golder Vale

DCF  

 
Onça Puma  

 
Onça Puma Vale MOP

 

2010 6 3 2009 MRMR
 

  

 6.20  

  

 2009 5 2009
 

 2009 MOP
 

  

 2009 Golder  
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Golder Vale DCF

 

2009MRMR 2009MRMR
 

DCF
Golder

+/-20% 5% Golder 6% 10%
0.5  

 6-  

 NPV . 

 

 6-61  MOP  

NPV NPV
NPV  

 
Vale
NPV  

 

 

 

 

N
PV

 

    



 

ONÇA PUMA  

 

: 2010 6 30  
 10-1117-0032  Phase 6000 71  

6.22  
 6- MRMR2009 LOM 2044

2040 2044  

 6-24   

    (%)  (%) 
(%) 

 (%)  (%)  (%)    

2010 2,418,184 2.24 0.07 38.78 24.57 1.42 12.78 1.58 30.93 5.71 
2011 3,654,514 2.00 0.07 39.65 23.10 1.81 13.63 1.72 30.00 6.83 
2012 6,403,866 2.25 0.03 38.29 23.16 1.48 14.96 1.65 73.37 6.64 
2013 5,034,735 2.16 0.03 40.09 22.98 1.66 14.03 1.74 67.76 6.50 
2014 3,631,607 2.02 0.05 36.85 22.49 1.91 16.41 1.64 40.36 8.11 
2015 1,045,623 1.75 0.08 37.49 22.62 1.81 14.84 1.66 22.64 8.48 
2016 39,609 1.49 0.05 50.31 18.12 1.26 11.66 2.78 32.82 7.84 
2017 289,007 1.44 0.04 48.42 17.99 1.97 12.00 2.69 33.26 8.31 
2018 938,070 1.62 0.06 45.53 19.67 3.03 11.64 2.31 28.78 7.20 
2019 2,483,669 1.62 0.05 45.70 19.32 1.99 12.89 2.37 29.44 7.96 
2020 3,730,680 1.73 0.06 39.93 21.18 2.14 14.99 1.89 28.28 8.65 
2021 3,684,375 1.67 0.07 41.39 22.29 1.35 13.91 1.86 24.91 8.34 
2022 6,228,369 1.67 0.06 38.92 23.19 1.64 14.42 1.68 29.22 8.61 
2023 7,058,976 1.63 0.05 36.58 25.22 1.86 14.14 1.45 34.54 8.66 
2024 5,041,051 1.43 0.04 34.00 24.61 2.85 15.58 1.38 40.08 10.88 
2025 111,759 1.76 0.07 46.73 15.18 1.06 16.39 3.08 25.34 9.32 
2026 764,423 1.59 0.07 47.94 16.09 1.13 14.80 2.98 23.74 9.32 
2027 1,415,982 1.59 0.06 46.97 17.66 1.16 14.19 2.66 25.13 8.94 
2028 2,190,045 1.51 0.07 45.20 18.45 1.22 14.65 2.45 21.64 9.69 
2029 2,161,272 1.52 0.08 43.68 18.64 1.21 15.43 2.34 19.36 10.15 
2030 2,382,004 1.46 0.07 43.13 18.81 1.26 15.50 2.29 19.82 10.61 
2031 2,413,123 1.52 0.07 43.43 18.80 1.68 14.80 2.31 20.97 9.75 
2032 3,824,319 1.60 0.06 43.20 19.77 1.91 14.20 2.19 24.58 8.90 
2033 4,589,783 1.77 0.06 40.21 22.89 1.60 13.63 1.76 30.43 7.68 
2034 6,157,416 1.69 0.05 36.58 24.21 2.68 13.98 1.51 35.18 8.26 
2035 2,214,969 1.50 0.05 42.57 18.15 3.53 15.43 2.35 30.76 10.31 
2036 4,803,920 1.57 0.05 38.23 21.50 2.27 16.53 1.78 31.58 10.56 
2037 6,307,377 1.43 0.04 36.79 22.55 2.79 16.29 1.63 36.85 11.42 
2038 1,039,948 1.54 0.07 41.42 17.67 4.26 15.14 2.34 22.19 9.80 
2039 4,304,212 1.53 0.05 40.72 20.12 3.48 13.96 2.02 27.80 9.14 
2040 4,835,524 1.36 0.02 36.13 21.55 2.40 17.76 1.68 58.38 13.06 

 101,198,409 1.70 0.05 39.44 22.01 2.07 14.79 1.79 32.80 8.72 
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Spreadsheets 

L&M_Onça-Puma_EFM_PFSRev18 (unlocked).xls 

L&M_Onça-Puma_OPEX_PFSRev18 (unlocked).xls 

Appendix F-2009 Assumptions-2009 Mineral Res Calc-3-yr avg Metal Prices-May 2010 (2).xls 

Planning Assumptions 2010-2014 - April 30 2010 v2.0.xls 
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