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1.0

 (vale) Runge Pincock Allen& Holt-Brasil (Pincock)
Caraj s N5  

1.1

Vase Pincock
vale vale 

20F
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2010 7
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11 Caraj s
1968 1998 30 Caraj s 1930

Caraj s N4 N5 N5
N5W N5EN N5E N5S, Morro 1 and Morro 2

N5 1998 N5W 1999

N5E 2003 N5EN N5 ROM Caraj s 50%
2010 65%  

N5
1000 20

90 3000 2010 1 Caraj s
serra sul N4 3000

2012 1.5  

Caraj s 1000

Estrada de Ferro de Carajás (EFC) Estrada de Ferro de 
Carajás (EFC) Caraj s Terminal Marítimo Ponta da Madeira (TMPM)900

 

N5 DNPM 813.683/69  813.692/69 1974 DNPM 
74.507/74 (“Agrupamento Mineiro”)  DNPM  813.682/69  

1985 Caraj s 1986 1850 ROM
2008 1.202 2004 2009

 

Vale Caraj s
300 Caraj s

1.3  

3000 Vale
Pincock
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1.3

Vale 1997
Vale 1997 1999

 (MRDI) MRDI 2000 5 AMEC
2002 AMEC (MRDI) 2003
2004 Vale 2003 2004  

2005 Pincock 2004 AMEC 2005 2006
Vale 2008 2 Pincock

2007 12 31 2008 2009 2007
N5 Pincock Vale

2010 6 30  

1.4

 
Águas Claras clastic Caraj s

 Grão Pará Group
300 400

 

Serra dos Carajas 
s WNW Caraj s

N5  

Caraj s 15% 45% 57%
35% 65%

60% 68%
 

N5 20 70 2003 2004 vale
843 137,222 N5

vale /
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Caraj s GADIN Vale

 

2010 Vale N5
189 2009 16

 

 



REV 1 2.1Allen & Holt-Brasil(Pincock)
BH-00015B   2010 9 13

 

1.5

Vale Vale
Pincock

 

Vale
Vale

 

Pincock N5 Vale  Gerencia de Modelamento Gelologico (GAMGF)
Vale 

Pincock
 

N5 Vale
Pincock Vale

 

N5 1-1. tp_orig_n5_311209.00t
2009 12  

1.6

Pincock Vale

Vale N5

Vale Vulcan® ISATIS®  
1-1 

VASE 
N5
N5 2009 12 31

1  Vale  Pincock   
 
 

 

2

 
%  

 

2  

 
%  

 

2  

 
%  

 
 

965 
469 

66.78. 
66 53 

1001 
484 

66.69 
66.44 

35.52 
14.85 

-0.08 
-0.08 

 1435 
210 

66.70 
66.20 

1485 
214 

66.61 
66.13 

50.36 
4.03 

-0.08 
-0.08 

 
1 Vale 100%  
2  
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3  
4 2009 12 31  
5 Vale Pincock  
6) PHA  2009 12 31 FeGL 

 

Vale  

lerchs-grossman whittle software
 

“ ”  

 

N5
N5 2010 N5

Morro1 Morro12  

N5
Vale 

Vale

1-
2 vale  

1.7

Caraj s 1986
1

 
1-2 

VASE 
N5

% % % % %
%

N5  
 

393.3 
753.1 

66.81 
67.22 

1.31 
1.34 

0.027 
0.029 

0.89 
0.78 

0.431 
0.245 

1.50 
1.23 

 1143.4 67.1 1.33 0.028 0.81 0.31 1.33 
(a) 2009 12 31  
(b) ,  



REV 1 2.1Allen & Holt-Brasil(Pincock)
BH-00015B   2010 9 13

 

 

Vale
17 10 10 8  

1000
1000 2010 4 2010

2011  

Caraj s Vale
 

Vale 3000 2012
 

1.8
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Vale  
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1.9
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1.10
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2009  

1.11

Pincock Vale N5  2010 7
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1.12
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7
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2.0

Pincock (Vale) ,Allen & Holt - Brasil(Pincock) Runge 
Serviços de Consultoria do Brasil Ltda Par Caraj s

N5
 

Vale Pincock
2009 12

2009 12 31

Vale 20F  

7
 

Pincock vale
 

2.1

Vale Carajás N4 N5 N5

N5W N5EN N5E N5S Morro 1 and 

Morro 2 N5 1998 N5W

1999 N5EN 2003 N5EN N5 Carajás

50% 2010 65%

3000 2010 1

Serra Sul 2010 3000

2012 1.55 mtpy

N5 N5 Carajás Carajás

N5 Núcleo Urbano

2.1.1  N5

N5 N5W N5EN N5E
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N5S Morro 1 Morro 2  

N5
1000 2-1 Carajás
Pincock N5 N5 1998 N5W

1999 N5E 2003 N5EN N5
Carajás 50% 2010 65%  

N5 DNPM 813.683/69 813.692/69 1974 DNPM
813.682/69 DNPM 74.507/74 Agrupamento Mineiro 2-2

 

Carajás
EFC

Carajás 900
TMPM  

Carajás 1985 2-3
2004 2009

 

Vale Carajás
3000 Carajás 1.3

N5 1000



   

2-1 
 
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

 



2-2 
 

DNPM 74.507/74  

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

.2-2 dwg 
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2.1.2

Carajás Carajás
1930

15 35  

Carajás Caraj s
1998 Caraj s

 

400 700 Caraj s Caraj s
Parauapebas Itacaiúnas

 

Caraj s Canga
2-3

 

2.2

Vale 1997
F-3 Vale

Vale
7  

1997 1999 Mineral Resources Development, 
Inc. (MRDI) MRDI 2000 5 AMEC 2002 AMEC

MRDI Vale 2003 2004
2003 Golder 2004

 

Pincock 2005 3 2004

Fábrica Nova



 

2010 8

 

2-3  
 

2-3 
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.2-3 dwg 

Carajás  

Carajás
1500

 

Pier 01
 

Pier 02
 

 

Pier 03
 

2007 10
10  
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AMEC 2005 2006 Vale
2008 2 Pincock Vale

2007 12 31
2007 AMEC 2005  

Pincock 2007 12 31 Vale
2008 9 Fábrica Vargem Grande
Apolo N4E N4W Serra Sul  

N5 Pincock 2009 12 31  

2010 6 30 Pincock Vale
Pincock

 

2.3

 

N4E N4W 2008  

Pincock  

Vale  

 

Vale Pincock

 

Pincock

/  
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2.4

Carajás Vale Vale
2010 7 14 16

 

Vale Pincock
7

 

2.5

Darrel Buffington, Pincock Allen & Holt – Brasil
Jorge Amira Barton Stone C.P.G. Chief Geologist Cauê Araujo

Abani Samal C.P.G. Ron Harma  
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2.6

Pincock Vale Pincock
Pincock

Vale Pincock
 

43-101 CIM
7

 

Canadian National Instrument 43-101 43-101
CIM Standards

CIM 2000 8 20
2005 12 23 Form 43-101F1 43-101CP

 

Pincock

 

 

 

Pincock Vale

Pincock Pincock
Pincock Vale  



REV 1 3.1Allen & Holt-Brasil(Pincock)
BH-00015B  2010 9 13

 

2.7

Pincock
2009 1 1.8  

1000 2,204.62
 

   
AA   
BIF   
DCF   
G&A   
FEL   
Ft    

ft3   

IDS   
ICP   
In   
ISO   
JORC   
K    
Kg   
Km   
LI    
LMC    
LO   
LP   
LOI   
M   
Mt or mt  

   

m3   

mtpy   /
NI 43-101  43-101 
NPO   
NPV   
OCK   
OK   
oz   
Pincock  Pincock Allen & Holt Pincock
ROM
T or t   (1000 2,204.6 )
TDA   
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TDS   
TSS   
Tpa or tpy  /
tpd   /
tph   /
UTM    
VGR   
XRF   X-  Fluorescence 

yd3   

$   
R$   
%   

Al
Ca
Ca

  Co 
Cu
Au
Fe  
Pb
Mg
Mn 
Mo

 Ni  
O2

 K 
 Ag  
 S 
 Ti 
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3.0

3.1

Itacaiúnas 3-1
Pium Xingu Pium Xingu

3 Ga 2.86 Ga Itacaiúnas 2.76 Ga 2.6 Ga) Águas 
Claras  

Carajás Itacaiúnas Grão Pará
300 400 -

Parauapebas (4,000 6,000 )
(10% 15% )

 

Carajás ”BIFs" Cigarra (
) Parauapebas

100 150 ’BIFs’
500 3-2 Itacaiúnas

 

Igarapé Bahia Aquiri  – ( Águas Claras ) 

Grão Pará  –  

Cigarra  –  

Carajás  –  

Parauapebas  –  

Igarapé Pojuca Igarapé Salobo Rio Novo  



3-1 
Carajas  

 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.3-1.dwg 



 

3-2

Carajas N5  
3-2 

Carajas N5  
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.3-2.dwg 
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3.2

Serra dos Carajás 70 S
Carajás -

 

N1 N9 Serra Leste
 

S1 S4
 

3.3

Carajás 15% 45% 57%
35% 65% SiO2

 

 

60% 68%
 

N5 3-3  

65% 69%
Carajás  

65%  

-

15 20



(HF) 

(HC) 

 
(HF) 

(JP) 

 

3-3

Carajas Serra Sul  
3-3 

Carajas Serra Sul  
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.3-3.dwg 
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3.4

3.4.1

N5 20 70 2003 2008

 

N5 20 70 2008
95.7  (HQ), 75.3  (NQ) 3-1 N5

3-2
3-4 Carajás  

3-1 
VALE 
N5

Serra Norte - N5

1970s 20 2483.89 
1990s 185 19852.42 
2000 56 5614.13 
2001 108 17368.85 
2002 83 16137.2 
2003 122 21308.5 
2004 89 16585.8 
2005 97 20786.35 
2006 42 7316.55 
2008 41 9768.65 

843 137222.34
 3-2 

VALE 
N5

- 2006 & 2009 

N5_102006 892   139058.02   
N5_072009 843 136 53 137222.34 14314.33 11627.3



 

 

 

3-4

N5  

3-4 
N5  

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.3-4.dwg 
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3.4.2

/ Carajás
(PRO)  

/

7.5 1.5 1.5
15

 

3.4.3

Logmate GEOLog
txt xls(Excel)  

3.5

Carajás(GADIN)

Fe SiO2 P Al2O3 Mn LOI  

1996 11 X Fe SiO2 P Al2O3 Mn
TiO2 CaO MgO NaO K2O LOI (S)

5%
2% /

   

3-5
14 +31.5 +25.4 +19 +12.5 +10 +8

 

+6.3 +4 +2 +1 +0.5 +0.15 -0.15 +0.045
( ) 9 +19 +8

+6.3 +2 +1 +0.5 +0.15 -0.15 +0.045  
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3-6
16 +50 +37.5 +25 +19 +12.5 +10 +8

+6.3  

+4 +2 +1 +0.5 +0.25 +0.15 -0.15 +0.038
3-3  

 3-3 
VALE 
N5

  
 PBL -19

 2 NP2 -19  to  +8
3 NP3 -32  to +8

 2 SF2 -8  to +0.15
 3 SF3 -8

 OF2 -0.15
 PF –0.038

Carajás GADIN/ 2003/2004 2005 2006 2008
 

Fe ROTINA GADIN X (XRF)  

SiO2 P Al2O3 Mn MgO TiO2 Cao MgO
K2O Cu X X

 

LOI  



 

3-5

 

3-5 
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.3-5.dwg 
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3-6 
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.3-6.dwg 
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3.6 /

/
GADIN AA  

95%  

/
/
Pincock  

  

  ( ) 

  

  

 -  

2010 / ( QA/QC) 
 ( GDMS) QA/QC QA/QC

 

QA/QC  

3.7

 

 (BH) 

 (DV),  

 (PV) 

(BH)
5% 3-4 N5
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 3-4 

N5

(g/cm3) (g/cm3) (%) *
 – HC 86 3.48 3.47 0.1DV
– HF 0 3.16  
 – HMN 0 3.16  

– JP 21 3.16 3.16 0.1DV
 31 2.06 1.66 19.52PV / DV 

 – MSD 4 2.26 DV
 – MS 49 2.56 2.56 0.1DV

 – SO 0 2  
– CQ 2 2.66 DV
- CE 20 2.96 DV

 – FM 0 3.16  
 (DV)  (PV) 

2010 N5 2009
189 HF, HMN and SO  

16

 

Pincock  

Pincock /
/ Pincock
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4.0

N5  

4.1

Pincock
 

 Fe, SiO2, Al2O3, P, Mn, LOI( ) 

Pincock  

4.2

PDB
VULCAN® Geovariance ISATIS® 

GEMS® Datamine®  

4.3

4-1
 

4-1 G1 8

 

4-1



4-1 
 

 2000S A-A’ 5000S B-B’ 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.4-1.dwg 
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 4-1 

N5

 01  02  03  04
CE –  Fe>55% P 0.100%  <60m CLV 
CQ –  Fe<55%  <40m CLV 

 01  02  03  04
HF –  Fe 60% Mn<2% G1<50% CLV 
HC –  Fe 60% Mn<2% G1>50% CLV 
HMN –  Fe 55% Mn 2% CLV 

 01  02  03  04
JP –  Fe<60% Si>10% CLV  
FMN –  Fe 55% Mn 2% CLV  
MD –  CLV  
MSD –  CLV  
MS –  CLV  

CLV =  

4.4

4  

1.    

2.    

3.    

4.    

Pincock
 

4.5

Pincock Pincock
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Pincock FeGL (%), SiGL (%), AlGL (%) PGL (%) 4-2
N5  

4.6

0.15 30
15  

Pincock (>80%) 5 9
 

4.7

 

 

Pincock Pincock
Pincock Pincock

. 

  

Pincock



4-2 
 

FeGL (%), SiGL (%), AlGL (%) PGL (%) 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.4-2.dwg 
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Pincock
Pincock

 

4.8

 

 Az=180, Pl=0, Dip=-30; 

 1  (C0=0.107,  C1=0.893); 

 : X1=550, Y1=180, Z1=150 m. 

Pincock ( )
4-3   

4.9

31
 

AFeG1 = G1 (%  +6.3 ) x FeG1 ( Fe %  +6.3 )

 

 



4-3 
 

 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.4-3.dwg 
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4.10

 

1. ( OK)
 

2. 2  

3.  

4.  

 

Pincock  

4.11

 

1.  

   

   

   

2.  

  

   

   

   

3.  
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Pincock
Pincock

Pincock FeGL (%) 
 

Pincock - Pincock
Pincock

  

4.12

2—2 9
 (IR (u)) 

Pincock
 

 

1 0

0( ) 1 1 0
1 0

4-2
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 4-2 

N5
 – N5 

(RI) 
 < 0.5 
 0.5 - 0.75  
 >  0.75 

[1- ] /  4-4
 

 

2     (u)]2
 

  

=  u  

= u  

RI 0.5 0.75 3-5 4-4 N5
RI PAH 2009 3 N4 RI 0.6 0.9  

Pincock
/ 4-5

Pincock
( )

,  

 JORC  NI 43-101 , Pincock Pincock
Pincock  



 

 

 

 

 

 

 

 

4-4 
 
 

 

 

  

 
(303)986-6950 

 

  
   N5 

 BH-00015   

 

2010 8  
 

Flg.4-4.dwg 



4-5 
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   N5 
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4.13

N5 Pincock 
GAMGF

  Pincock
  

N5
Pincock

GAMGF
 

Pincock
/

Pincock /
 

 

 

4.14

N5 4-3. 2009 12 (tp_orig_n5_311209.00t)
 



REV 1 5.2Allen & Holt-Brasil(Pincock)
BH-00015B  2010 9 13

 

 4-3 

N5
N5 2009 12 31

(1) 

Pincock  (6) 

Mt (2) Fe (%) Mt (2) Fe (%) Mt (2) Fe (%)

I  
965
469

66.78
66.53

1,001
484

66.69 
66.44 

35.52
14.85

-0.08
-0.08

(3)(4)(5) 1,435 66.70 1,485 66.61 50.36 -0.08

 210 66.20 214 66.13 4.03 -0.06

: 
1) 100% . 
2)  
3)  
4) 2009 12 31  
5) Pincock  
6) PAH 2009 12 31 20% FeGL  
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5.0

Pincock 2010 7 Vale N5
N4E N4W 2008

N5  

5.1

N5 6 N5W N5E–N N5E N5S Morro 1 Morro 2
N5W 1998 N5E 1999 N5E-N 2003 N5S 2015
Morro 1 Morro 2 2020 N5 2008 2009 Carajás

50% 2010 2028 60% 65%  

N5 230 250 17 – 38m3
17m3 65%

100% 20%
251

311 254 16 17m 15m 1-2m

3m x 6m
7m x 15m  

5-1 Vale
400 5-2 2011

2020  

N5 10 
mtpy 6 100 mtpy

ROM 10 mtpy
ROM  
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5-1 
VALE 
N5

Carajás  - 2010 6   
–  18 

PF-05 
PF-06 
PF-07 
PF-08 
PF-24 
PF-67 
PF-68 

Atlas Copco Crawler Tamrock 
Diesel Crawler Ingersoll Rand 
Diesel Crawler  
Atlas Copco 
Ingersoll Rand Diesel Rubber tired 
Atlas Copco Diesel Crawler 
Atlas Copco Diesel Crawler 

ROC D7
CHA700

DML 
DML-LP 
T4BH

PIT VIPER 
DM30 

2-1/2-4"
3,4" a 4"

10"
10"
10"
10"
6'' 

2
1
2
2
8
2
1 

–  19 
ES 09 
ES 10 
ES-13 
ES-14 
ES-20 
ES-21 
ES-90 

Bucyrus Erie Cable 
Bucyrus Erie Cable 
P&H Electric 
Bucyrus Erie Electric 
Komatsu Hydraulic 
Bucyrus Erie Electric 
O&K Hydraulic 

495 HR
395 HR

2800 XPB
295 BII 
PC8000
395 BII
RH340 

57 yd3

40 yd3

40 yd3

22 yd3

50 yd3

36 yd3

31 yd3

2
2
2
2
6
3
2 

–  18 
PC-77 
PC-79 
PC-80 
PC-L2350 

LeTourneau 
LeTourneau 
Komatsu 
LeTourneau 

L1850
L1800

WA1200
L2350 

22 yd3

22 yd3

19 yd3

47 yd3 

6
1
8
3 

–  104 
CM-40 
CM-43 
CM-53 
CM-54 

Caterpillar - 2286 HP 
Komatsu - 2500 HP 
Komatsu - 2500 HP 
Liebherr 

793C
830E

830E A/C
T282B 

278 st / 252 t
268 st / 243 t
268 st / 243 t
400 st / 363 t

66
19
10
9 

–  48 
TE-29 
TE-32 
TE-39 

Caterpillar 
Caterpillar 
Komatsu 

D11R 
D9R 

D475A5 

850 HP 
405 HP 
860 HP 

24
13
11 

–  15 
TP-33 
TP-51 

Caterpillar 
Komatsu 

854 G 
WA900 

880 HP 
880 HP 

13
2 

–  18 
MT-30 
MT-31 

Caterpillar 
Caterpillar 

16H
24H 

275 HP 
500 HP 

4
14 

2010  
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 5-2

VALE
N5

 
 –  

 
 

 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
24 24 24 23 23 23 22 21 21 22

O&K Hydraulic 
Bucyrus Erie Cable 
Bucyrus Erie Cable 
P&H Electric 
Bucyrus Erie Electric 
Komatsu Hydraulic 
Bucyrus Erie Electric 
O&K Hydraulic 

RH200
495 HR 
395 HR 

2800 XPB
295 BII 
PC8000
395 BII 
RH340 

20 yd3

57 yd3

40 yd3

40 yd3

22 yd3

50 yd3

36 yd3

31 yd3

1
4
2
2
2
8
3
2 

1
4
2
2
2
8
3
2 

1
5
2
2
1
8
3
2 

1
5
2
2

 

 
8
3
2 

1
5
2
2

 

 
8
3
2 

1
6
2
2

 

 
7
3
2 

1
7
2
1

 

 
6
3
2 

1
9
2
1

 

 
5
2
1 

 
12
2
1

 

 
5
1 

13
2
1

 

 
5
1 

–  21 19 17 17 10 10 10 10 8 8
LeTourneau 
LeTourneau 
Komatsu 
LeTourneau 

L1850 
L1800 

WA1200 
L2350 

22 yd3

22 yd3

19 yd3

47 yd3 

6
1
8
6 

4
 

 
8
7 

1
 

 
8
8 

 
 

7
10

 
 
 

10

 
 
 

10

 
 
 
 

10 

 
 
 
 

10 

 
 
 
 

8 

 
 
 

8 
–  130 130 130 128 103 90 81 68 66 62

Caterpillar - 2286 HP 
Komatsu - 2500 HP 
Komatsu - 2500 HP 
Liebherr 

793C
830E

830E A/C 
T282B 

278 st / 252 t
268 st / 243 t
268 st / 243 t
400 st / 363 t

91
29

 
10

88
29

 
13

87
29

 
14

87
27

 
14

84
1

 
18

71
1

 
18

63 
 
 

18 

16 
 
 

52 

4
 
 

62

 
 

62

ROM ROM
 

5.2

Pincock N5
/ Carajás 2008 Pincock

N4E N4W 5-1  

Vulcan
 

 

 

 



 

 

 

 

 

 

 

 

 

5-1 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.5-1 dwg 
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2007
2008 2009  

 

2007 2009 2009
2009 07 08

5-3 2005 2009
2010 N5  

Pincock

 

5-2
 

Vale
2010

55%  



5-2 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.5-2 dwg 
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 5-3 
VALE 
N5

2005 2006 2007 2008 2009 

 
 

 
 

 
 

G&A 
  

 
 

US$/tonne moved 
US$/tonne 
% 
US$/tone moved 
US$/hour  
US$/tonne moved 
US$/tonne moved 
US$/tonne moved 
US$/tonne moved 
US$/tonne moved 
US$/tonne ROM 

 
 

 
0.42 
254.78
0.39 
0.15 
0.12 
0.02 

 
0.09 

2.58 
0.24 
62% 
0.31 
204.85
1.05 
0.54 
0.16 
0.01 
0.23 
0.09 

2.01 
0.21 
66% 
0.27 
240.59
0.68 
0.28 
0.18 
0.00 
0.14 
0.09 

2.38 
0.24 
50% 
0.33 
324.43
0.75 
0.31 
0.24 
0.00 
0.11 
0.09 

3.24 
0.24 
58% 
0.56 
379.51 
2.05 
0.45 
0.05 
0.02 
0.43 
1.09 

2.54 
0.23 
58% 
0.39 
314.84 
1.16 
0.34 
0.16 
0.01 
0.23 
0.42 

 
 

US$/tonne  ROM 
US$/tonne  ROM 
US$/tonne  ROM 

 
1.32 

 

1.86 
1.60 
0.27 

2.11 
1.91 
0.20 

2.11 
1.94 
0.18 

2.24 
2.06 
0.18 

2.16 
1.97 
0.19 

 
 

US$/tonne  ROM 
US$/tonne  ROM 
US$/tonne  ROM 

 
0.32 

 

1.27 
0.46 
0.80 

1.60 
0.79 
0.80 

1.65 
0.90 
0.75 

1.40 
0.80 
0.59 

1.55 
0.83 
0.72 

US$/tonne product 0.33 0.42 0.48 0.75 0.81 0.93 

 
 

 
 

US$/tonne product
US$/tonne product 
US$/tonne product 
US$/tonne product 
US$/tonne product 

 
2.28 

 
0.62 

 

4.57 
2.64 
0.59 
0.69 
0.65 

5.39 
3.11 
0.69 
1.04 
0.54 

7.54 
3.81 
1.93 
1.38 
0.42 

7.24 
3.24 
2.25 
1.54 
0.20 

6.73 
3.39 
1.63 
1.32 
0.39 

2006 2007 2008 2009 2010(a) 

 
 

(b) 

 
US$/tonne 
% 
US$/tonne metal 

 
41.54 
66.00 
62.94 

 
47.14 
66.00 
71.42 

 
74.31 
66.00 
112.59

 
77.28 
66.00 
117.10

 
72.70 
65.91 
110.29 

 
66.24 
66.00 
100.37 

 
 

(b) 

 
US$/tonne 
% 
US$/tonne metal 

 
37.83 
65.30 
57.94 

 
40.93 
65.30 
62.67 

 
65.15 
65.30 
99.77 

 
69.65 
65.30 
106.66

 
68.14 
65.67 
103.76 

 
58.58 
65.30 
89.70 

(a) 2010 6 2010  
(b) US$/tonne Fe ( ) 

ROM  

Lerchs-Grossmann
DNPM

NPV Scheduler
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2016 15.25% 34%

Vale 20%
 

8 10 ROM
5-4

 

 5-4 
VALE 
N5

 
 

 
 
 

15m 
 
30º 
43º 
36º 

 
 
 
 

 
60º 
80º 
70º 

 
 

 
 

 

10% 
 
40m 
25m 
50m 

 
 

 

 
26.4º 
15 / 20 m 

Pincock Vale
Pincock

Vale
 

 

5-3 N5 Vale
N4E N4W N5 30% 12%

15% 761,150 000m3
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2.4 15%  

5.3

2008 12 Pincock Carajás  

2001 Vale

Vale
 

ABGE

 

NPV
5-5 N5

 

 



 

 

 

5-3 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.5-3 dwg 
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 5-5 
VALE 
N5

 
 

 
 

 
( ) 

 PE 30 
Canga –  
Canga –  

 
Mafic –  
Mafic-  

 

CE 
CQ  
FM  
MSD  
MD  
SO 

26 
26 
26 
26 
26 
26 

Jaspelito 
Mafic –  

JP 
MS 

43 
43 

 –  
–  
–  

HF 
HC HMN 

36 
36 
36 

5-4 1.3
1.5  

Pincock Gemcom  

 

Vale Vale
 

5.4

10
Pincock Vale

 

MineSight 5-6



5-4 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.5-4 dwg 



(Mt) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 Total

Granulado 
108.6

2.6 
97.8 
8.2 

126.0
4.6 

108.5 
12.9 

155.9
7.1 

133.0 
15.8 

168.9
7.1 

146.0 
15.8 

167.7
7.1 

144.8 
15.8 

147.4
7.1 

124.5 
15.8 

157.1
7.1

134.2
15.8

154.6
7.1

131.7
15.8

154.6
7.1

131.7
15.8

154.6
7.1

131.7
15.8

154.6
7.1

131.7
15.8

154.6
7.1

131.7
15.8

152.6
7.1

131.7
13.8

152.6
7.1 

131.7 
13.8 

152.6
7.1 

131.7 
13.8 

152.6
7.1 

131.7 
13.8 

152.6
7.1

131.7
13.8

152.6
7.1

131.7
13.8

152.6
7.1

131.7
13.8

2,872.8
127.1

2,469.1
276.5

Granulado
93.6

2.6 
82.8 
8.2 

106.0
4.6 

88.5 
12.9 

106.9
7.1 

86.0 
13.8 

106.9
7.1 

86.0 
13.8 

106.9
7.1 

86.0 
13.8 

106.9
7.1 

86.0 
13.8 

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1 

86.0 
13.8 

106.9
7.1 

86.0 
13.8 

106.9
7.1 

86.0 
13.8 

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

106.9
7.1

86.0
13.8

2,016.7
127.1

1,633.1
256.5

10 Mtpy
Granulado

15.0
-

15.0 
- 

20.0
-

20.0 
- 

30.0
-

30.0 
- 

30.0
-

30.0 
- 

28.8
-

28.8 
- 

8.5
-

8.5 
-

18.2
-

18.2
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7 
-

15.7
-

15.7 
-

15.7
-

15.7 
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

15.7
-

339.1
-

339.1
-

 30 Mtpa
Granulado

-
-
-
- 

-
-
-
- 

17.0
-

17.0 
- 

30.0
-

30.0 
- 

30.0
-

30.0 
- 

30.0
-

30.0 
- 

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0 
-

30.0
-

30.0 
-

30.0
-

30.0 
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

30.0
-

497.0
-

497.0
- 

Gelado Dam
Granulado

-
-
-
- 

-
-
-
- 

2.0
-
-

2.0 

2.0
-
-

2.0 

2.0
-
-

2.0 

2.0
-
-

2.0 

2.0
-
-

2.0

2.0
-
-

2.0

2.0
-
-

2.0

2.0
-
-

2.0

2.0
-
-

2.0

2.0
-
-

2.0

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

20.0
-
-

20.0

 ROM (Mt)
N4E
N4W 
N5

 

2010
15.3
48.5
55.2

119.0 

2011
21.0
50.3
66.5

137.8 

2012
22.5
72.6
70.7

165.8 

2013
29.8
85.0
64.0

178.8 

2014
35.6
85.0
57.0

177.6 

2015
34.7
68.7
53.9

157.3 

2016
34.0
89.0
44.0

167.0

2017
34.8
84.2
45.5

164.5

2018
32.4
85.0
47.1

164.5

2019
31.6
85.0
47.9

164.5

2020
31.1
85.0
48.4

164.5

2021
32.2
85.0
47.3

164.5

2022
32.2
85.0
47.3

164.5

2023
20.8
85.0
58.7

164.5

2024
-

85.0
79.5

164.5 

2025
-

85.0
79.5

164.5 

2026
-

85.0
79.5

164.5

2027
-

85.0
79.5

164.5

2028
-

94.1
72.3

166.4

Total
408.0

1,527.4
1,143.4
3,078.8

5-6 
VALE 
N5
Carajás
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5.5

5-7 Caraj s N5 2009 12 31
2010 2010 6 30 2010
2006 28070 2006 33% N5S

Morror 1 Morror 2  
 5-7 

VALE 
N5

(Mt) Fe 
(%) 

SiO2 
(%) 

P
(%) 

Al2O3
(%) 

Mn 
(%) 

LOI
(%) 

N5  
 

Probable 
390.3 
753.1 

66.81 
67.22 

1.31 
1.34 

0.027 
0.029 

0.89 
0.78 

0.431 
0.245 

1.50 
1.23 

 1,143.4 67.1 1.33 0.028 0.81 0.31 1.33 
(a) 2009 12 31  
(b)   

 5-7 Vale   
 2010     5-8  N5 

 5-8  55  
 

 5-8 
VALE 
N5
2010

  (%) 
SiO2 2.50 

P 0.20 
Al2O3 2.00 

MnO 2.00 

2010 Vale " "
 5-8  

 5-9   Vale
 



 5-9 
VALE 
N5

 ( ) ROM Fe(%) SiO2 (%) P(%) Al2O3 (%) Mn (%) LOI (%)
 1043.55 91.3% 67.29 1.18 0.028 0.78 0.24 1.29 

 99.86 8.7% 64.88 2.89 0.025 1.14 1.00 1.67 
 1143.41 100.0% 67.08 1.33 0.028 0.81 0.31 1.32 

 (a) 66.00 1.40 0.035 1.30 0.65 1.90 
(a) 2009-2012  

 Pincock 2006  
2006  5-5  2010  2006  2006

 2010 2006  12.5 x 12.5 x 15 m,  2010  25 x 25 x 15 
m  2010  2006  50.78%   

29.54% 52%
5-6 50  70% 65  69  

Pincock GWMCOM  Vale  

 7 N5S  2010   N5S  Morror 1  Morror 2
 

 Vale
 Vale

 
 

Pincock  Vale JORC  ( ) 
 



5-5 
2006 2010

   

 
(303)986-6950

 

2010 8

 

  



5-6 
2006-2010  

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.5-6 dwg 



 

 

6.0

6.1 Serra Norte 

Vale 1986
1

 

Vale
2008 N4E N4W 17

6  17 10 10
8  

1 1
2010 4 2010

2011  

Vale San Lius 1 2
Vale Vale Vale

 

Vale 3
2012 S11D Serra Sul

N5 1
 

2008 1 N4 2010
1 N5

17 10   

 

   

   

   



 

 

   

   

  N5  

   

6.2

 

 11 25
 Vale

 

0.5 16
Vale

 

20 0.15

6 18 1300
 

 
6-1 Vale

2009 2012
 

 6-1 
VALE 
N5

 
 

 
Fe P SiO2 Al2O3 Mn LOI +6.3  +1  
66 0.035 1.4 1.3 0.65 1.9 20 55 

 
 

Fe P SiO2 Al2O3 Mn LOI +0.15  -0.45  
65.3 0.04 1.4 1.7 0.65 2.2 5 65  

 
 

Fe P SiO2 Al2O3 Mn S 8-18  RD  
65.3 0.03 2 1.25 0.6 0.003 90 65  



 

 

 

Vale 2006 2011 6-2

 
 6-2 

VALE 
N5

 2006 2007 2008 2009 2010 ( ) 2011( )

/ 90.7 106.8 118.1 91.3 120.4 129.0 
/ 81.8 91.7 96.5 84.6 111.6 119.5 

11.4 11.1 7.7 1.5 2.5 4.7 
60.5 67.5 76.9 74.8 96.9 100.5 
9.9 13.1 12 8.4 12.2 14.4 

/ 8.9 15.1 21.6 6.7 8.8 9.5 
 (%) % % % % % % 

100 100 100 100 100 100 
90.2 85.8 81.7 92.7 92.7 92.7 
12.6 10.4 6.5 1.6 2.1 3.6 
74.0 73.6 79.6 88.4 86.8 84.1 
12.1 14.3 12.4 9.9 12.4 12.4 
8.9 15.1 21.6 6.7 8.8 9.5 

(%Fe) % Fe % Fe % Fe % Fe % Fe % Fe 
      
-- 65.14 64.12 63.17 63.08 62.95 
-- 66.20 66.24 65.72 65.73 65.66 
-- 65.65 65.43 65.04 65.19 65.00 



 

 

6.3

2008 2006 2007
2010 6-2 2009

2010 2011

2006 2008 82% 2011
93%

2006 2011

 

35% Sao Luis 10
20 30

 

 

 

 

 

 

 

 

6-1 6-2 6-3

 



 

  

 

 

 

 
 

 

  

 

 

  

 
 

OF-  
UF-  

 

 

6-1 
 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.6-1 dwg 



 

 

4”  

 

  

 

 26” 

 

 

6-2 
 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.6-2 dwg 



 

6-3 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.6-3 dwg 



 

 

6.3.1

75
 

17
75 17 10 8

10%
90%  

20 13
20 75 13 20

2

2 2 0.15
0.5 0.5

 

6.3.2

50 20 13
13 2.0 2.0

0.5 0.5
 



 

 

6.3.3

 

6.3.4

13 0.15

 

6.3.5

Gelado
Gelado  

10.5% 12%
9.5%  

6.3.6

100 33,000 892 Sao Luis Ponta 
da Madeira  



 

 

6.4

2006
2011

R$3.8
R$2.5 Vale R$2.2 Pincock

100% 80% 90%
87% 93% 93 95%

 

2008 N4E
N4W

10
2008 6

 

0.15
6-4 6-5

 

60%
 

6.5

5 N4W N5E N5W Pincock
   



 

 

1  

2  

 

2  

 

 

 
 

 
 

 

 

6-4 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.6-4 dwg 



 

 

1  

2  

 

 

6-5 
 

 

 

 

  

 
(303)986-6950 

 
   N5 

 BH-00015   

 

2010 8  
 

Flg.6-5 dwg 
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N5S Morro 1 Morro 2 N5
N5

Pincock N5
Vale

Vale  

Vale

 

N5

 

Vale
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7.0

Caraj s  N5  
    

Caraj s  11  4  5  10    1968  1998 
 30  1930    15   35   

Caraj s   
,
  

   

7.1

Caraj s
 1998 Caraj s   Caraj s

Gelado  Geladinho APA  Gelado 
  IBAMA   

 IBAMA  Vale 2007 
 Chico Mendes ICMBio  ICMBio 

 ICMBio Caraj s
     Vale Caraj s

ICMBio  IBAMA   Caraj s  
ICMBio IBAMA   

IBAMA  Vale 
  IBAMA  Vale 

   

LP
 IBAMA   

 LP   

LO
   8 
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Caraj s
  

   

  
   N5

  
EIA RIMA   EIA

  

  

IBAMA   

Caraj s  

DNPM     
  

   

IPHAN     

ANTT     

ANA     

ANVISA    

CNEN     

SECTAM     

 7-1  Vale Caraj s  
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7.2 

Caraj s Pincock 
 Caraj s  1998  ISO 14001  2009 

2010  3  Bureau Veritas   
    

  

Caraj s   Vale /
  

 ISO 14000    

IBAMA  
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 7-1  
VALE
N5
Caraj s /

#

DNPM 74.507/74 

DNPM  813.683/69
813.692/69  N5 

813.692/69 
Agrupamento Minero 1974  

74.507/74  

1974 6 9
  

IBAMA  
267/2002 

Caraj s
LO

 11.05  

2008 9 15
 

2011 9 14
 

IBAMA 524/2008 

BSM IV  IV
 2010  1 

 267/2002 
 

2008 7 9
 

2010 7 8
 

IBAMA 648/2009 
+30Mtpy  2009 11

13  
2013 11 12

 

IBAMA 278/2004 

2009  8 
 24 

 

2007 12
28  

2009 12 27
 

IBAMA 267/2002  11.05  

2008 9 15
 

2011 9 14
 

IBAMA 326/2003 
 2008 3 10

 
2012 3 9

 

IBAMA 327/2003 
 2009 1 10

 
2013 1 19

 

ANA 
001   

2005  1  13 
 

Pera 
 ANA  

2005 1 13
 

2040 1 12
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7.3

1974  9 Caraj s
  Vale  51   49   

 Vale     Serra Norte 
N4  N5  DNPM  813.683/69 813.692/69  813.682/69 

1974  Agrupamento Mineiro 74.507/74  
2.0  2-3  DNPM  N5    

7.4

Caraj s
   Vale   

  Caraj s
SOP   SOP   

  Caraj s
  

 7  
2006  2.4  2009  1.1   

7.5  N5S 

N5 N5W N5EN  N5E 
  N5S  338  Morro 1  Morro 2 
 IBAMA   Vale 

  
   

  
  

   

Vale  128 
  Vale  2009  12  N5S 

EIA RIMA  2010  4 
Vale  IBAMA 
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  Vale  N5S 
   

 N5  Morro 1  Morro 2  N5 
  

 2011  5    

 N5 Vale 
 250 

    

Pincock  N5   
 N5 

   

7.6 /

Caraj s /
Caraj s  ISO 14001  Vale 

  Caraj s
  

 



REV 1 10.1Allen & Holt-Brasil(Pincock)
BH-00015B  2010 9 13

 

 

8.0

Caraj s   
Vale  Urban Núcleo   Vale  
Parauapebas    

8.1

   Marabá Caraj s
 Marabá  180 Caraj s Caraj s

 10   Vale  Belo Horizonte Caraj s
  2010  7  Belo 

Horizonte  

8.2

Vale Caraj s  (Urban Núcleo)   Caraj s  5000   
 Parauapebas     

8.3

    

8.4

 Vale   
   

8.5

 Tucúrui 3800MW  Marabá  200   

8.6

    

8.7
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