
 
 

 8-13 
Vale 

 

Fábrica  

( )  2008  2009 2010 2011 2012 2013 2014 2015 2020 2030 2040
 

 ITM HM 

 ITM ITAB. 

 

 MRS 

 EFVM 

 CBPS 

 Tubarão 

 $3.77 

$2.01 

$7.20 

$2.02 

$9.00 

$2.54 

$7.41 

$0.88 

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77 

$2.01 

$7.20 

$2.02 

$9.00 

$2.54 

$7.41 

$0.88 

$3.77 

$2.01 

$7.20 

$2.02 

$9.00 

$2.54 

$7.41 

$0.88 

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

$3.77

$2.01

$7.20

$2.02

$9.00

$2.54

$7.41

$0.88

- FABRICA  $ 6,709.0 $ 196.1 $ 193.6 $ 196.7 $ 207.7 $ 232.5 $ 327.2 $ 319.6 $ 316.0 $ 1,579.8 $ 1,740.6 $ 1,595.4
      

 

  -  

  -  

  -  

- ME 
 

 
 

  -  

  -  

  -  

 

 
17.5 

64.5 

327.4 

409.4 

 

 
1.9 

5.7 

3.3 

10.9 
 
 
 

$86.42 

$53.60 

$49.85 

 

 
1.9

5.6

3.3

10.8
 
 
 

$86.42

$53.60

$49.85

 
1.9

5.7

3.3

10.9
 
 
 

$86.42

$53.60

$49.85

 
2.0

6.0

3.5

11.6
 
 
 

$86.42

$53.60

$49.85

 
2.3

6.7

3.9

12.9
 
 
 

$86.42

$53.60

$49.85

 
0.8

3.9

14.4

19.2
 
 
 

$86.42

$53.60

$49.85

 
0.8 

3.6 

14.3 

18.8 
 
 
 

$86.42 

$53.60 

$49.85 

 

 
0.9 

3.6 

14.0 

18.6 
 
 
 

$86.42 

$53.60 

$49.85 

 

 
4.7

18.0

70.2

92.9
 
 
 

$86.42

$53.60

$49.85

 
-

3.8

102.0

105.8
 
 
 

$86.42

$53.60

$49.85

 
-

1.9

95.2

97.1
 
 
 

$86.42

$53.60

$49.85

106  $ 20,653.7 $ 636 $ 628 $ 637 $ 673 $ 754 $ 1,001 $ 980 $ 975 $ 4,873 $ 5,286 $ 4,847
 
 
 

 
 
 

 
 
 

 

Segredo  +  

 

 

 

 
 
 

 

 (*) 

 

 
 
 

$1,921.6 
 

 
$961.9 

 

 
$69.9 

$208.5 

$627.0 

$42.5 

$0.0 

$14.0 
 

 
$959.6 

$345.5 

$614.1 

 
 
 
$ 16.4 

 

 
$ - 

 

 
$ - 

$ - 

$ - 

$ - 

$ - 

$ - 
 

 
$ 16.4 

$ - 

$ 16.4 

 
 
 
$ 33.5

 

 
$ 12.1

 

 
$ 12.1

$ - 

$ - 

$ - 

$ - 

$ - 
 

 
$ 21.4
$ 5.2 

$ 16.2

 
 
 
$ 44.4

 

 
$ 24.0

 

 
$ 6.7 

$ 12.6

$ 4.8 

$ - 

$ - 

$ - 
 

 
$ 20.3
$ 3.9 

$ 16.4

 
 
 
$ 259.2

 

 
$ 233.9

 

 
$ 22.6

$ 93.8

$ 106.9

$ 10.6

$ - 

$ - 
 

 
$ 25.3
$ 7.9 

$ 17.3

 
 
 
$ 370.3

 

 
$ 333.8

 

 
$ 11.1

$ 52.1

$ 246.1

$ 10.6

$ - 

$ 14.0
 

 
$ 36.4
$ 17.0

$ 19.4

 
 
 
$ 287.7

 

 
$ 244.9

 

 
$ 4.3 

$ 50.0

$ 169.3

$ 21.3

$ - 

$ - 
 

 
$ 42.8
$ 14.1

$ 28.7

 
 
 
$ 144.8

 

 
$ 104.9 

 

 
$ 4.9 

$ - 

$ 100.0 

$ - 

$ - 

$ - 
 

 
$ 39.9 

$ 11.7 

$ 28.2 

 
 
 
$ 52.2 

 

 
$ 0.5 

 

 
$ 0.5 

$ - 

$ - 

$ - 

$ - 

$ - 
 

 
$ 51.8 

$ 23.9 

$ 27.9 

 
 
 
$ 189.2

 

 
$ 0.9 

 

 
$ 0.9 

$ - 

$ - 

$ - 

$ - 

$ - 
 

 
$ 188.2
$ 48.9

$ 139.4

 
 
 
$ 269.7

 

 
$ 6.8 

 

 
$ 6.8 

$ - 

$ - 

$ - 

$ - 

$ - 
 

 
$ 262.9
$ 104.3

$ 158.6

 
 
 
$ 254.2

 

 
$ - 

 

 
$ - 

$ - 

$ - 

$ - 

$ - 

$ - 
 

 
$ 254.2
$ 108.6

$ 145.6

 

(*) – 2030 3 2028 2029 2030  
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Vale 

Fábrica  
 
 

 

 

 (PIS COFINS ICMS) 

 
 
 

 

CFEM ( ) 

 
 
 

 

EBITDA 

EBITDA % 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

 

 

2009-2040  
 
 

$ 21,289 

$ - 
$ 21,289 

 

 
$ 6,905 

$ - 
$ 6,905 

 

 
$ - 
$ 14,384 

68% 
 

 
$ 1,706 

$ 12,678 
 

 
$ 4,311 

$ 8,367 
 

 
$ 1,706 

$ 10,074 
 

 
$ (1,922) 
$ (2,486) 
$ 565 

2008 
 
 

$ 636 

$ - 

$ 636 
 

 
$ 196 

$ - 

$ 196 
 

 
$ - 

$ 439 

69% 
 

 
$ - 

$ 439 
 

 
$ 149 

$ 290 
 

 
$ - 

$ 290 
 

 
$ (16) 

$ (2,469) 

$ 2,453 

2009 
 
 

$ 628

$ - 

$ 628
 

 
$ 194

$ - 

$ 194
 

 
$ - 

$ 434

69%
 

 
$ 1 

$ 433
 

 
$ 147

$ 286
 

 
$ 1 

$ 287
 

 
$ (33)

$ (1)

$ (33)

2010
 
 

$ 637

$ - 

$ 637
 

 
$ 197

$ - 

$ 197
 

 
$ - 

$ 441

69%
 

 
$ 3 

$ 437
 

 
$ 149

$ 289
 

 
$ 3 

$ 292
 

 
$ (44)

$ 1 

$ (46)

2011
 
 

$ 673

$ - 

$ 673
 

 
$ 208

$ - 

$ 208
 

 
$ - 

$ 466

69%
 

 
$ 6 

$ 459
 

 
$ 156

$ 303
 

 
$ 6 

$ 309
 

 
$ (259)

$ 4 

$ (264)

2012
 
 

$ 754

$ - 

$ 754
 

 
$ 232

$ - 

$ 232
 

 
$ - 

$ 521

69%
 

 
$ 20

$ 501
 

 
$ 170

$ 330
 

 
$ 20

$ 351
 

 
$ (370)

$ 10

$ (380)

2013
 
 

$ 1,001

$ - 

$ 1,001
 

 
$ 327

$ - 

$ 327
 

 
$ - 

$ 674

67%
 

 
$ 40

$ 633
 

 
$ 215

$ 418
 

 
$ 40

$ 458
 

 
$ (288)

$ 31

$ (319)

2014 
 
 

$ 980 

$ - 

$ 980 
 

 
$ 320 

$ - 

$ 320 
 

 
$ - 

$ 661 

67% 
 

 
$ 55 

$ 605 
 

 
$ 206 

$ 400 
 

 
$ 55 

$ 455 
 

 
$ (145) 

$ (3) 

$ (142) 

2015 
 
 

$ 975 

$ - 

$ 975 
 

 
$ 316 

$ - 

$ 316 
 

 
$ - 

$ 659 

68% 
 

 
$ 63 

$ 595 
 

 
$ 202 

$ 393 
 

 
$ 63 

$ 456 
 

 
$ (52) 

$ (1) 

$ (51) 

2020 
 
 

$ 4,873

$ - 

$ 4,873
 

 
$ 1,580

$ - 

$ 1,580
 

 
$ - 

$ 3,293

68%
 

 
$ 359

$ 2,934
 

 
$ 998

$ 1,937
 

 
$ 359

$ 2,296
 

 
$ (189)

$ - 

$ (189)

2030 
 
 

$ 5,286

$ - 

$ 5,286
 

 
$ 1,741

$ - 

$ 1,741
 

 
$ - 

$ 3,546

67%
 

 
$ 755

$ 2,791
 

 
$ 949

$ 1,842
 

 
$ 755

$ 2,597
 

 
$ (270)

$ (56)

$ (214)

2040 
 
 

$ 4,847

$ - 

$ 4,847
 

 
$ 1,595

$ - 

$ 1,595
 

 
$ - 

$ 3,251

67%
 

 
$ 403

$ 2,849
 

 
$ 969

$ 1,880
 

 
$ 403

$ 2,283
 

 
$ (254)

$ (4)

$ (251)

 $ 10,639 $ 2,743 $ 254 $ 246 $ 46 $ (29) $ 139 $ 313 $ 405 $ 2,107 $ 2,383 $ 2,032



9.0 VARGEM GRANDE  
 
 

Vargem Grande Vargem Grande Vale MBR Abóboras , 

Capitão do Mato Tamanduá  
 

 
9.1  

 
 

Vargem Grande Moeda

Chemale Jr 1991 Minas

N20°W 50-

60 - Abóboras 9-1 Vargem Grande

 

 
 9-1 

Vargem Grande  
 

 
 
 

 
 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Minas
 

 

Piracicaba  

Itabira  

Caraça  
 

 
Rio das Velhas 

 

 
 

 
Nova Lima  
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Tamanduá Moeda Cauê -

Moeda 3200 500 600  

 
Capitão do Mato
2600 400 Fe>=62%

Fe = 58%-62%  
 
 

 
 
 

Abóboras Caraça Moeda Batatal Itabira Cauê
 

 
 

Abóboras

 

 
9.2  

 
Pincock 2004 12 AMEC 2005 Vale

2007

12 Vargem Grande  

 
 Vargem Grande  

 

 

 Abóboras 2006 4

 

 
 Capitão Do Mato 2007 2007 12
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 Tamanduá 2006 3 2006  
 

 
3 Vargem Grande Vale

Datamine Geovariances Isatis

 
 

 
Tamanduá 52 50 X = – 9900E  –10200E

100 1125, 1225, 1265, 1305, 1325 

Datamine  

 
Abóboras 10

59 100 50

10 10 x 10 x 10 m Z

37 10

 

 
Capitão do Mato  

 

 

 Gama 100 20 50  

 
 Capitão do Mato 50 52  

 
 Capitão do Mato 100 10  

 
 Capitão do Mato Gama 50 13 25 2
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 Capitão do Mato 50 6 25 4  

 
 Capitão do Mato 200 4 4 

 
 

2004 11 Vale Tamanduá 87 13385.4

376 Abóboras 211 34637.05

Capitão do Mato 117 1712

 

 

Vale

>65% 62-65%

52-62% IFSR=

62-65% HFS IFSR

RSIB 65%

 
 
 

Vale

LMC 3

 

 
Vale OCK

Vale IDS OCK IDS

21 2 21

2  

 

3%

Pincock

Pincock -
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(1)

 

x1000 (2)(3) 
 

Fe (%)
 

x1000 (2)(3) 
 

Fe (%)

Vargem Grande  
Abóboras 

 
 

 
Capitão Do Mato 

 
 

 

Tamandúa 
 
 

45,593 
15,471 
61,064 

134,385 
172,001 
306,386 

260,821 
102,532 
363,353

64.89 
63.49 
64.54 

66.01 
65.18 
65.54 

66.53 
65.48 
66.23

293,928 
250,326 
544,254 

137,795 
575,906 
713,701 

279,122 
309,749 
588,871

44.25 
42.60 
43.49 

47.20 
46.49 
46.63 

47.77 
46.88 
47.30

730,803 65.80 1,846,826 45.92
 

Abóboras 
Capitão Do Mato 
Tamandúa

15,830 
59,154 
203,975

62.87 
64.83 
66.20

538,096 
1,316,873 
1,999,753

41.21 
43.37 
44.70

278,959 65.72 3,854,722 43.76

 
 

9-1 Pincock Abóboros Capitão do Mato Tamanduá

Vale Pincock

Vale  

 
 

 9-1 
Vale 

 

(3) (4) (5)  
2007 12 31

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1) Vale 100%  
2)  
3)  
4) 2007 12 31  
5) Vale PAH  
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9.3  
 

 
9.3.1  

 
Vargem Grande 9-2 2008

Tamanduá Capitão do Mato

 

 
9-3 Vargem Grande

 

 
 9-2 

Vale 
 

2008  
 

 2008  
( ) 

Abóboras 

Capitão do Mato 

Tamanduá 

Gama 

6.8 

23.4 

24.0 

1.2

 55.4
 
 

9-3 
Vale 

Vargem Grande  

   
 

 
4 5 16"  to 6 1 2" 

10" to 11" 
3 

7 
 

 

 

 

17 - 24 yd3
 

30 yd3
 

15 - 22 yd3
 

5 - 6 yd3
 

5 - 8 yd3 

3 

1 

1 

17 

7 
 

 
140 - 150 t 

40 t 
18 

75 
 

 
 10 

5 
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Vargem Grande 15

Tamanduá Capitão do Mato Abóboras 9-2

 

 
2011

 

 
Vargem Grande Vargem Grande 2600

Abóboras 700 Capitão do Mato Gama 200  

 

Pincock Vargem Grande

Pincock

Vale  

 
9.3.2  

 
4 Vale Pincock Vale Vargem Grande

 

 
1.   64% 

 
 

2.   58%  

 
3.   49%  

 
 

4.   44% 
 
 

5.   40% 
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2009 3

 
Flg.9-2dwg

                    9-2 
       VARGEM GRANDE  



Vargem Grande

2011  

 
2008

 

 
9-4 2008 (R$ US$)

2007  

 
Pincock Vale 2007

 

 
9.3.3  

 
 

Vale DNPM 9-3 Vargem 

Grande DNPM  

 
Vale

Pincock Vale

Vale

 

 

Vale DNPM Abóboras Capitão do Mato Tamanduá

Pincock
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9-4 

Vale 

Vargem Grande  

2008 ( ) 
 

Abóboras  

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$1.19 
$0.76 
$7.23 
$1.07 
$9.00 
$1.04 

Capitão do Mato  

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$2.82 
$2.19 
$7.23 
$1.11 
$9.00 
$1.04 

Tamanduá  

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$4.29 
$2.24 
$7.23 
$1.11 
$9.00 
$1.04 

Gama  
 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$1.19 
$0.76 
$7.23 
$1.07 
$9.00 
$1.04 

 
3  

 
 –  

 -  

 -  

$86.42 
$53.60 
$49.85 
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2009 3

 
Flg.9-3dwg

                   9-3 
       VARGEM GRANDE  



9.3.4  
 

9-5 Vargem Grande 9-4 9-6 9-5

Vargem Grande  

 
2015

Pincock Vale

 

 

Fábrica  

 
 2011 1 2015 2  

 Abóboras 2020  

 Abóboras 2025  

 Capitão do Mato 2013

 

 2015 15 2  

 Tamanduá

Vargem Grande  

 
9.3.5  

 
 

9-6 Vale 2007 12 31 Vargem Grande 2008

2008  
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9-5 
Vale 

VGR  
 

( ) 
2009-2050  2008  2009 2010 2011 2012 2013 2014 2015 2020 2030 2040 2050

 

 –  

 -  

 

 

1,898 
535 

1,418 
39 

3,890 

37.5 
39.9 

1.9 
0.8 

80.2 

27.0 
36.2 
15.5 
0.8 

79.4 

26.8 
34.6 
16.4 
0.8 

78.5 

28.2 
33.9 
14.3 
0.8 

77.1 

38.3 
32.8 
26.3 
1.0 

98.4 

38.3
32.8
26.3
1.0

98.4

35.0
29.5
23.8
0.9

89.1

45.2
29.5
32.9
1.1

108.7

328.7
148.2
210.7

6.9
694.5

580.3
74.5

417.2
10.7

1,082.7

471.4
33.3

396.1
9.0

909.8

240.9
10.2

237.1
4.9

493.1

 
( )              
ABO - ITM  

ABO - ITM  

ABO - HM + ITAB. 

 
CMT - ITM  

CMT - ITM  

CMT - HM + ITAB. 

 
TAM - ITM  

TAM - ITM  

TAM - HM + ITAB. 

 
GAMA - ITM  

GAMA - ITM  

GAMA - HM + ITAB. 
 

 
 - ITM  

 - ITM  

51 
195 
246 

 
212 
273 
485 

 
151 
182 
333 

 
13 

- 
13 

 
 

427 
650 

6.8 
- 

6.8 

 
14.7 

- 
14.7 

 
12.2 

- 
12.2 

 
1.1 

- 
1.1 

 
 

34.9 
- 

6.2 
- 

6.2 

 
12.5 

- 
12.5 

 
10.8 

- 
10.8 

 
2.3 

- 
2.3 

 
 

31.8 
- 

6.0 
- 

6.0 

 
11.7 

- 
11.7 

 
10.6 

- 
10.6 

 
2.1 

- 
2.1 

 
 

30.4 
- 

3.5 
2.0 
5.5 

 
12.2 

- 
12.2 

 
10.7 

- 
10.7 

 
3.1 

- 
3.1 

 
 

29.5 
2.0 

3.2 
9.1 

12.3 

 
12.3 

0.9 
13.2 

 
10.5 

- 
10.5 

 
2.6 

- 
2.6 

 
 

28.5 
10.0 

3.2
9.1

12.3

 
12.3

0.9
13.2

 
10.5

-
10.5

 
2.6

-
2.6

 
 

28.5
10.0

2.8
6.3
9.1

 
12.2

4.1
16.3

 
10.3

0.5
10.8

 
-
-
-

 
 

25.3
10.9

2.8
6.3
9.1

 
12.2

4.1
16.3

 
10.3

4.7
15.0

 
-
-
-

 
 

25.3
15.1

16.7
31.4
48.1

 
64.1
30.0
94.1

 
46.6
38.6
85.2

 
-
-
-

 
 

127.4
100.0

6.4
70.9
77.3

 
45.0
58.2

103.2

 
12.3
71.4
83.7

 
-
-
-

 
 

63.7
200.4

0.3
59.8
60.1

 
9.1

65.6
74.6

 
18.8
66.8
85.6

 
-
-
-

 
 

28.1
192.2

-
-
-

 
8.6

108.9
117.5

 
-
-
-

 
-
-
-

 
 

8.6
108.9

 1,077 34.9 31.8 30.4 31.6 38.5 38.5 36.2 40.4 227.4 264.2 220.3 117.5
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9-6 
Vale 

 

Vargem Grande  

VARGEM GRANDE    
 Mt Fe% Mt Fe% Mt Fe% Si% Al% P% Mn% LOI%

Aborobas       
(a) 38.5 65.3% 17.0 63.3% 55.4 64.7% 2.27% 2.35% 0.07% 0.03% 2.65%

 208.2 43.0% 205.7 42.2% 413.9 42.6% 36.2% 0.90% 0.04% 0.33% 1.14%

 246.7 46.5% 222.7 43.8% 469.3 45.2%
     460.7  

Aborobas      930.0  
 

Tamandua       
(a) 124.9 66.1% 53.4 65.0% 178.3 65.8% 2.18% 1.34% 0.05% 0.26% 1.76%

 167.1 47.4% 200.5 47.2% 367.7 47.3% 26.2% 1.45% 0.06% 0.37% 2.95%

 292.1 55.4% 254.0 50.9% 546.0 53.3%
     604.1  

Tamandua      1,150.2  
 

Capitao do Mato       
(a) 118.1 65.9% 144.7 65.0% 262.8 65.4% 2.77% 1.66% 0.05% 0.04% 1.72%

 116.7 47.1% 459.6 45.9% 576.3 46.1% 29.8% 1.57% 0.05% 0.28% 2.03%

 234.8 56.6% 604.3 50.4% 839.1 52.2%
     832.8  

Segredo      2,511.0  
 

Vargem Grande        
(a) 281.5 65.9% 215.1 64.8% 496.5 65.4% 2.50% 1.62% 0.05% 0.12% 1.84%

 492.0 45.5% 865.9 45.3% 1,357.9 45.4% 30.7% 1.33% 0.05% 0.32% 2.01%

Vargem Grande  773.5 52.9% 1,081.0 49.2% 1,854.5 50.7%
     1,897.7  

VGR      4,591.2  
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2009 3

 
Flg.9-4dwg

9-4



 
 
 
 
 
 
 
 

 

 
 

 
2009 3

 
Flg.9-5dwg

9-5



 
 
 
 
 
 
 
 

 

 

9-6



9-7 2007 2008 Vargem Grande 16

Vale  

 
9-7 

Vale 
 

VGR – 2007- 2008 
 
 
Vargem Grande  

+  

2007 12 31
 

 

(Mt) 
 

Fe (%)
 

(Mt)
 

Fe (%)
 

(Mt)
 

Fe (%) 
 

(Mt)
 

Tamanduá 
Capitão do Mato 
Abóboras 

Vargem Grande  

 
75 

121 
27 

223 

 
66.5 
66.2 
66.1 
66.3 

11 
2 
5 

18 

59.4 
59.5 
58.9 
59.3 

86 
123 
32 

241 

65.6 
66.1 
64.9 
65.8 

 
113 
148 
20 
280 

  
 
 
Vargem Grande  

+  

2008 12 31
 

 

(Mt) 
 

Fe (%)
 

(Mt)
 

Fe (%)
 

(Mt)
 

Fe (%) 
 

(Mt)
 

Tamanduá 
Capitão do Mato 
Abóboras 

Vargem Grande  

 
178 
263 
55 

497 

 
65.8 
65.4 
64.7 
65.5 

368 
576 
414 

1,358 

47.3 
45.2 
42.6 
45.0 

546 
839 
469 

1,855 

53.3 
51.5 
45.2 
50.5 

 
604 
833 
414 

1898 

  
 
 
Vargem Grande  

+  

2008 - 2007
 

 

(Mt) 
 

Fe (%)
 

(Mt)
 

Fe (%)
 

(Mt)
 

Fe (%) 
 

(Mt)
 

Tamanduá 
Capitão do Mato 
Abóboras 

Vargem Grande  

 
+103 
+141 
+29 

+274 

 
-0.7 
-0.8 
-1.4 
-0.8 

+357 
+574 
+409 

+1340 

-12.2 
-14.3 
-16.3 
-14.3 

+460 
+716 
+438 
+1613 

-12.3 
-14.5 
-19.7 
-15.3 

 
+491 
+685 
+394 

+1617 

 
 
 
9.4  

 

 
9.4.1  

 
 

Vargem Grande Pincock 2005 3 2004

hematitinha  
 
 

Pincock, Allen & Holt - Brasil A-9.18 
9508-B    2009 8 14  



2007 2130 51% 19%

hematitinha 15% 2008 2230

Pincock AMEC 2004 1730

2005 1870

 

 

 

 
9.4.2  

 
2008 65% hematitinha 66.5-67%

66.4% 65% 83% Pincock2004

79% 84.6% 0.15mm

59%  

 
Pincock 2004 AMEC 2005 Vargem Grande

Vargem Grande

Pincock

Vargem Grande  
 
 

Vargem Grande

hematitinha

9-7 Vargem Grande  
 

 
 
 

Pincock, Allen & Holt - Brasil A-9.19 
9508-B    2009 8 14  



 
 

 
2009 3

 
Flg9-7.dwg

9-7



 
Vargem Grande

 
 
 

2007 11.98 2008 13.62  
 
 

Vargem Grande

 

 
2004 1700 2008 2200
 

 
 

9.4.3  
 

Vale

2014 1,000 2016 1,000

 

 
2011

Vargem Grande Pincock

 

 
Pincock Vale

Vargem Grande Fábrica

Fábrica Vargem Grande

Vargem 

Grande 2011 Fábrica 2014  

 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-9.21 
9508-B    2009 8 14  



 
 

Vargem Grande 2,180 1,000

44% 68.6% 45.93% 71.6% 18.8%  

 

1,000 3,000 21.78

150 6  

 
Vargem Grande

14 10

150 12.5 0.50

Vargem Grande

 

 
9-8  

 

18 ft×29 ft 16 26

236

12.5 0.25

65  

 
22

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-9.22 
9508-B    2009 8 14  



 

 
2009 3

 
Flg.9-8.dwg

 10-9 
 



20 40 8

 

 
(NaOH) pH

1.0%  

 
9.4.4 

 
2011 11.82 Vale

118 Apolo 96 Serra Sul

55 Carajas North 3,000 42  

 
Vale Vargem Grande 14.40 8.00

Vargem Grande

2.29 2.23 0.58

5.10 63.4% 80%

45.9% Feijão Fábrica 9.01

7.67 Pincock  
 

 
9.4.5  

 
Pincock Vargem Grande

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-9.24 
9508-B    2009 8 14  



71.6% Pincock Vale

Pincock 80%

60%  

 
2011

Vale

Pincock Vale

 

 

9.5  

 

Pincock Vale Vargem Grande 2009

2008

2008

 

 

Vale Vargem Grande Pincock 2008

2009

 

 
9-8 Vale

 

 

Vargem Grande 2008  

 
Pincock

 
 

 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-9.25 
9508-B    2009 8 14  



 
 9-8 

Vale 
 

Vargem Grande  

Abóboras  
 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$2.28 

$0.76 

$7.23 

$1.07 

$9.00 

$1.04 
Capitão do Mato  

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$2.82 

$2.19 

$7.23 

$1.11 

$9.00 

$1.04 
Tamanduá  

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$4.29 

$2.24 

$7.23 

$1.11 

$9.00 

$1.04 
Gama  

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (TIG) 

$1.19 

$0.76 

$7.23 

$1.07 

$9.00 

$1.04 
 
 
 

Pincock

Pincock

Vargem Grande

Vargem Grande 2006 2007 2008

 
 
 
 

Pincock, Allen & Holt - Brasil A-9.26 
9508-B    2009 8 14  



 
 86.40

 

 53.60

 

 49.90

 

 
Pincock Vale Tubarão 2008

Vale

Vale  

 
9-9 Vargem Grande  

 

 
 9-9 

Vale 
 

Vargem Grande  

  
 60,400

 22,220

 34,005

 4,490

 22,362

 @12% - Vargem Grande 7.088
 
 
 

Vargem Grande Vale 12%

100% 9-10  

 
Vale

 
 

Pincock Vale Vargem Grande

2008  

 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-9.27 
9508-B    2009 8 14  



 9-10 
Vale 

 
Vargem Grande  

   
0% 7,088 0% 7,088

10% 7,049 10% 6,889

20% 7,011 20% 6,690

50% 6,895 50% 6,094

100% 6,703 100% 5,099
 

:  
 
 
 

9-11 9-12  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-9.28 
9508-B    2009 8 14  



9-11 

Vale 

VGR
 2009-2050  2008 2009 2010 2011 2012 2013 2014 2015 2020 2030 2040 2050 

 

 

 –  

 –  

 

 

 
 

 

ABO - ITM  

ABO - ITM  

ABO - HM + ITAB. 

 
CMT - ITM  

CMT - ITM  

CMT - HM + ITAB. 

 
TAM - ITM  

TAM - ITM  

TAM - HM + ITAB. 

 
GAMA - ITM  

GAMA - ITM  

GAMA - HM + ITAB. 

 

 
 - ITM  

 - ITM  

 

 
Abóboras  

 

 

 ITM HM 

ITM ITAB. 

 

 (MRS) 

 (TIG) 

 
- ABO  

 
Capitão do Mato  

 

 

 ITM HM 

ITM ITAB. 

 

 (MRS) 

 (TIG) 

 
- CMT  

 
Tamanduá  

 

 

 ITM HM 

ITM ITAB. 

 

 (MRS) 

 (TIG) 

 
- TAM  

 
Gama  

 

 

 ITM HM 

ITM ITAB. 

 

 (MRS) 

 (TIG) 

 
- GAMA  

 
– VGR  

 

 
 

 –  

 –  

 –  

 -  

 
 

 –  

 –  

 –  

 

106
 

 

 
 

 
 

 
 

1a e 2a ITM I VGR +  TFA 

 

 

 

 
 

 (*) 

 
1,898 

535 

1,418 

39 

3,890 
 

 
 

51 

195 

246 

 
212 

273 

485 

 
151 

182 

333 

 
13 

- 
13 

 
 

427 

650 

1,077 

 
 
 
 
 
 
 

 
$ 4,934 

 
 
 
 
 
 
 

 
$ 9,442 

 
 
 
 
 
 
 

 
$ 7,015 

 
 
 
 
 
 
 

 
$ 180 

 
$ 21,570 

 

 
 

111.9 

149.1 

168.3 

429.3 

 
 
 
 
 
$ 26,054 

 
 

$4,488.8 

 
$2,060.1 

 
$299.3 

$1,529.2 

$166.7 

$7.9 

$57.0 

 
$2,428.6 

$813.4 

$1,615.3 

 
37.5

39.9

1.9

0.8

80.2
 

 
 

6.8

-

6.8

 
14.7

-

14.7

 
12.2

-

12.2

 
1.1

-

1.1

 
 

34.9

-

34.9
 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 89.1 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 237.1 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 216.2 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 14.9 

 
$ 557 

 

 
 

12.8

17.8

4.4

34.9

 
 

$86.42

$53.60

$49.85

 
$ 2,272 

 
 

$ 58.7 

 
$ - 

 
$ - 

$ - 

$ - 

$ - 

$ - 

 
$ 58.7 

$ 6.4 

$ 52.3

27.0

36.2

15.5

0.8

79.4
 

 
 

6.2

-

6.2

 
12.5

-

12.5

 
10.8

-

10.8

 
2.3

-

2.3

 
 

31.8

-

31.8
 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 80.5 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 202.3 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 190.8 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 30.1 

 
$ 504 

 

 
 

11.1

16.9

3.8

31.8

 
 

$86.42

$53.60

$49.85

 
$ 2,055 

 
 

$ 126.3 

 
$ 59.9 

 
$ 7.4 

$ 44.6 

$ - 

$ 7.9 

$ - 

 
$ 66.4 

$ 18.7 

$ 47.7

26.8

34.6

16.4

0.8

78.5
 

 
 

6.0

-

6.0

 
11.7

-

11.7

 
10.6

-

10.6

 
2.1

-

2.1

 
 

30.4

-

30.4
 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 78.0 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 189.3 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 187.8 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 27.1 

 
$ 482 

 

 
 

10.7

16.1

3.6

30.4

 
 

$86.42

$53.60

$49.85

 
$ 1,966 

 
 

$ 375.9 

 
$ 279.8 

 
$ 8.0 

$ 271.8 

$ - 

$ - 

$ - 

 
$ 96.1 

$ 50.5 

$ 45.6

28.2

33.9

14.3

0.8

77.1
 

 
 

3.5

2.0

5.5

 
12.2

-

12.2

 
10.7

-

10.7

 
3.1

-

3.1

 
 

29.5

2.0

31.6
 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 85.0 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 197.6 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 189.7 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 40.3 

 
$ 513 

 

 
 

10.3

15.5

5.8

31.6

 
 

$86.42

$53.60

$49.85

 
$ 2,008 

 
 

$ 495.1 

 
$ 444.9 

 
$ 68.2 

$ 273.1 

$ 61.1 

$ - 

$ 42.5 

 
$ 50.2 

$ 2.9 

$ 47.3

38.3

32.8

26.3

1.0

98.4
 

 
 

3.2

9.1

12.3

 
12.3

0.9

13.2

 
10.5

-

10.5

 
2.6

-

2.6

 
 

28.5

10.0

38.5
 

 
 

$2.82

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 239.3 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 218.1 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 184.7 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 33.8 

 
$ 676 

 

 
 

10.1

14.7

13.7

38.5

 
 

$86.42

$53.60

$49.85

 
$ 2,348 

 
 

$ 394.8 

 
$ 310.5 

 
$ - 

$ 283.1 

$ 27.4 

$ - 

$ - 

 
$ 84.3 

$ 26.4 

$ 57.8

38.3 

32.8 

26.3 

1.0 

98.4 
 

 
 

3.2 

9.1 

12.3 

 
12.3 

0.9 

13.2 

 
10.5 

- 

10.5 

 
2.6 

- 

2.6 

 
 

28.5 

10.0 

38.5 
 

 
 

$2.82 

$0.76 

$7.23 

$1.07 

$9.00 

$1.04 

 
$ 239.3 

 

 
 

$2.82 

$2.19 

$7.23 

$1.11 

$9.00 

$1.04 

 
$ 218.1 

 

 
 

$4.29 

$2.24 

$7.23 

$1.11 

$9.00 

$1.04 

 
$ 184.7 

 

 
 

$1.19 

$0.76 

$7.23 

$1.07 

$9.00 

$1.04 

 
$ 33.8 

 
$ 676 

 

 
 

10.1 

14.7 

13.7 

38.5 

 
 

$86.42 

$53.60 

$49.85 

 
$ 2,348 

 
 

$ 331.9 

 
$ 255.4 

 
$ 19.3 

$ 236.1 

$ - 

$ - 

$ - 

 
$ 76.5 

$ 18.7 

$ 57.8 

 
35.0

29.5

23.8

0.9

89.1
 

 
 

2.8

6.3

9.1

 
12.2

4.1

16.3

 
10.3

0.5

10.8

 
-

-

-

 
 

25.3

10.9

36.2
 

 
 

$2.82

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 175.2 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 283.0 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 193.4 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ - 

 
$ 652 

 

 
 

9.9

11.7

14.6

36.2

 
 

$86.42

$53.60

$49.85

 
$ 2,211 

 
 

$ 383.5 

 
$ 325.0 

 
$ 2.9 

$ 275.5 

$ 46.6 

$ - 

$ - 

 
$ 58.6 

$ 4.3 

$ 54.3

45.2

29.5

32.9

1.1

108.7
 

 
 

2.8

6.3

9.1

 
12.2

4.1

16.3

 
10.3

4.7

15.0

 
-

-

-

 
 

25.3

15.1

40.4
 

 
 

$2.82

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 175.2 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 283.0 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 287.8 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ - 

 
$ 746 

 

 
 

9.9

11.7

18.7

40.4

 
 

$86.42

$53.60

$49.85

 
$ 2,419 

 
 

$ 385.8 

 
$ 313.4 

 
$ 122.3 

$ 145.0 

$ 31.6 

$ - 

$ 14.5 

 
$ 72.5 

$ 11.9 

$ 60.5

328.7

148.2

210.7

6.9

694.5
 

 
 

16.7

31.4

48.1

 
64.1

30.0

94.1

 
46.6

38.6

85.2

 
-

-

-

 
 

127.4

100.0

227.4
 

 
 

$2.82

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 910.1 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 1,670.6 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 1,697.5 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ - 

 
$ 4,278 

 

 
 

9.9

12.0

23.6

45.5

 
 

$86.42

$53.60

$49.85

 
$ 2,675 

 
 

$ 466.0 

 
$ 59.6 

 
$ 59.6 

$ - 

$ - 

$ - 

$ - 

 
$ 406.4 

$ 65.3 

$ 341.1

580.3

74.5

417.2

10.7

1,082.7
 

 
 

6.4

70.9

77.3

 
45.0

58.2

103.2

 
12.3

71.4

83.7

 
-

-

-

 
 

63.7

200.4

264.2
 

 
 

$2.82

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 1,593.0 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 1,959.9 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 1,835.7 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ - 

 
$ 5,389 

 

 
 

9.9

12.0

23.6

45.5

 
 

$86.42

$53.60

$49.85

 
$ 2,675 

 
 

$ 688.4 

 
$ 11.7 

 
$ 11.7 

$ - 

$ - 

$ - 

$ - 

 
$ 676.7 

$ 280.4 

$ 396.3

471.4

33.3

396.1

9.0

909.8
 

 
 

0.3

59.8

60.1

 
9.1

65.6

74.6

 
18.8

66.8

85.6

 
-

-

-

 
 

28.1

192.2

220.3
 

 
 

$2.82

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ 1,269.0 

 

 
 

$2.82

$2.19

$7.23

$1.11

$9.00

$1.04

 
$ 1,535.5 

 

 
 

$4.29

$2.24

$7.23

$1.11

$9.00

$1.04

 
$ 1,846.6 

 

 
 

$1.19

$0.76

$7.23

$1.07

$9.00

$1.04

 
$ - 

 
$ 4,651 

 

 
 

9.9

12.0

23.6

45.5

 
 

$86.42

$53.60

$49.85

 
$ 2,675 

 
 

$ 503.9 

 
$ - 

 
$ - 

$ - 

$ - 

$ - 

$ - 

 
$ 503.9 

$ 173.4 

$ 330.5

240.9 

10.2 

237.1 

4.9 

493.1 

 
2050 

 
- 

- 

- 

 
8.6 

108.9 

117.5 

 
- 

- 

- 

 
- 

- 

- 

 
 

8.6 

108.9 

117.5 
 

 
 

$2.82 

$0.76 

$7.23 

$1.07 

$9.00 

$1.04 

 
$ - 

 

 
 

$2.82 

$2.19 

$7.23 

$1.11 

$9.00 

$1.04 

 
$ 2,447.1 

 

 
 

$4.29 

$2.24 

$7.23 

$1.11 

$9.00 

$1.04 

 
$ - 

 

 
 

$1.19 

$0.76 

$7.23 

$1.07 

$9.00 

$1.04 

 
$ - 

 
$ 2,447 

 

 
 

9.9 

12.0 

23.6 

45.5 

 
 

$86.42 

$53.60 

$49.85 

 
$ 2,675 

 
 

$ 337.1 

 
$ - 

 
$ - 

$ - 

$ - 

$ - 

$ - 

 
$ 337.1 

$ 160.8 

$ 176.3 

 

(*) – 2030 3 2028 2029 2030  



 
 
 

9-12 
Vale 

 

VGR  

VGR  2009-2050  2008 2009 2010 2011 2012 2013 2014 2015 2020 2030 2040 2050
 

 

 (PIS COFINS ICMS) 

 
 
 

 
 
 
CFEM  

 
 
 

 

EBITDA 

EBITDA % 
 
 

 

EBIT 
 
 

 

 
 
 

 

 
 
 

 

 

 

 

 

 
$ 60,379 

$ - 
$ 60,379 

 

 
$ 21,013 

 

 
$ 1,208 

$ 22,221 
 

 
$ - 
$ 38,158 

63% 
 

 
$ 4,153 

$ 34,005 
 

 
$ 11,562 

$ 22,443 
 

 
$ 4,153 

$ 26,597 
 

 
$ (4,489) 
$ (254) 
$ (4,235) 
$ 22,362 

 

 
$ 2,272 

$ - 

$ 2,272 
 

 
$ 557 

 

 
$ 45 

$ 603 
 

 
$ - 

$ 1,669 

73% 
 

 
$ - 

$ 1,669 
 

 
$ 568 

$ 1,102 
 

 
$ - 

$ 1,102 
 

 
$ (59) 

$ (7,226) 

$ 7,167 

$ 8,268 

 

 
$ 2,055 

$ - 

$ 2,055 
 

 
$ 504 

 

 
$ 41 

$ 545 
 

 
$ - 

$ 1,510 

73% 
 

 
$ 3 

$ 1,507 
 

 
$ 512 

$ 995 
 

 
$ 3 

$ 998 
 

 
$ (126) 

$ (26) 

$ (100) 

$ 897 

 

 
$ 1,966 

$ - 

$ 1,966 
 

 
$ 482 

 

 
$ 39 

$ 522 
 

 
$ - 

$ 1,445 

73%
 

 
$ 9

$ 1,436 
 

 
$ 488 

$ 947 
 

 
$ 9

$ 957 
 

 
$ (376)

$ (11)

$ (365)

$ 591

 
$ 2,008 

$ - 

$ 2,008 
 

 
$ 513 

 

 
$ 40 

$ 553 
 

 
$ - 

$ 1,456 

72%
 

 
$ 28 

$ 1,427 
 

 
$ 485 

$ 942 
 

 
$ 28 

$ 970 
 

 
$ (495)

$ 6

$ (501)

$ 469

 
$ 2,348 

$ - 

$ 2,348 
 

 
$ 676 

 

 
$ 47 

$ 723 
 

 
$ - 

$ 1,625 

69%
 

 
$ 56 

$ 1,569 
 

 
$ 534 

$ 1,036 
 

 
$ 56 

$ 1,091 
 

 
$ (395)

$ 44 

$ (439)

$ 653

 
$ 2,348 

$ - 

$ 2,348 
 

 
$ 676 

 

 
$ 47 

$ 723 
 

 
$ - 

$ 1,625 

69%
 

 
$ 75 

$ 1,550 
 

 
$ 527 

$ 1,023 
 

 
$ 75 

$ 1,098 
 

 
$ (332)

$ - 

$ (332)

$ 766

 
$ 2,211 

$ - 

$ 2,211 
 

 
$ 652 

 

 
$ 44 

$ 696 
 

 
$ - 

$ 1,515 

69%
 

 
$ 93 

$ 1,423 
 

 
$ 484 

$ 939 
 

 
$ 93 

$ 1,032 
 

 
$ (384)

$ (16)

$ (367)

$ 664

 
$ 2,419 

$ - 

$ 2,419 
 

 
$ 746 

 

 
$ 48 

$ 794 
 

 
$ - 

$ 1,624 

67%
 

 
$ 111 

$ 1,513 
 

 
$ 514 

$ 999 
 

 
$ 111 

$ 1,110 
 

 
$ (386)

$ 27 

$ (412)

$ 698

 

 
$ 13,374 

$ - 

$ 13,374 
 

 
$ 4,278 

 

 
$ 267 

$ 4,546 
 

 
$ - 

$ 8,829 

66% 
 

 
$ 721 

$ 8,107 
 

 
$ 2,756 

$ 5,351 
 

 
$ 721 

$ 6,072 
 

 
$ (466) 

$ 33 

$ (499) 

$ 5,574 

 

 
$ 14,199 

$ - 

$ 14,199 
 

 
$ 5,389 

 

 
$ 284 

$ 5,673 
 

 
$ - 

$ 8,527 

60%
 

 
$ 1,634 

$ 6,893 
 

 
$ 2,344 

$ 4,549 
 

 
$ 1,634 

$ 6,183 
 

 
$ (688)

$ (188)

$ (501)

$ 5,682

 
$ 11,449 

$ - 

$ 11,449 
 

 
$ 4,651 

 

 
$ 229 

$ 4,880 
 

 
$ - 

$ 6,569 

57%
 

 
$ 906 

$ 5,663 
 

 
$ 1,925 

$ 3,737 
 

 
$ 906 

$ 4,644 
 

 
$ (504)

$ 11 

$ (515)

$ 4,128

 
$ 6,002 

$ - 

$ 6,002 
 

 
$ 2,447 

 

 
$ 120 

$ 2,567 
 

 
$ - 

$ 3,434 

57%
 

 
$ 517 

$ 2,918 
 

 
$ 992 

$ 1,926 
 

 
$ 517 

$ 2,442 
 

 
$ (337)

$ (134)

$ (203)

$ 2,239
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Apollo Vale

 

 
10.1  

 

Apollo Gandarela Syncline 10-1 Apollo

Caue Caraca Group Caraca Group

Nova Lima Group Caue Gandarela Caue

800 Apollo 10-1  

 
10-1 

Vale 
 

Apollo  

                                            
 

   

( )  
 

 
   

Piracicaba Indiviso ,  
 

Gandarela   
Itabira  

Minas Cauê  
 

 
Batatal  

Caraça 
Moeda 

, , 
 (QT) 

 Rio das Nova Lima Indiviso  
BIF XI

Velhas  

 
 

Gandarela Syncline Transamazonian Transamazonian

600 Gandarela Syncline

35°  
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Apollo 100 X100

25 X25 197

2004 Vale Pincock 2005 2007

 

 
Apollo

3 Vale Vulcan®

Geovariance ISATIS®  

 

Apollo  

 

 100 58 50 25  

 15 43  

  

  

  

  

 12.5 x 12.5 x 10  

  

 
Vale Apollo  

 

 
 PAH

 

 
 PAH

 

 

 10 Vale

Pincock Pincock

Vale 10 Vale
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Vale

PAH 3D

 

 
 58 43 PAH

Vale PAH

 

 

 Vale

Vale LMC 3.0

PAH  

 

  OK

Vale 32° 250 58° 150 50

Vale ISD 10-2

10-2 3  

 
10-2 

Vale 
 

 
 

 %  
 

  
 

ISD   

CG 82,716 100% - 
HF 86,534 - 100% 
IC 100 100% - 
IF 375,819 23% 77% 
IGO 91,460 25.5% 74.5% 
OC 182,582 18.4% 81.6% 
HC 165 - 100% 
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  3.0 Vale  
 
 

NN PAH PAH

PAH

 

 

PAH — 10-2

Apollo

 

 
Pincock Apollo 10-3

Vale Apollo

Pincock Vale

 

 
 
 

10-3 
Vale 

 

2007 12 31 (3) (4) (5) 
 
 

 
 

(1) 

 

x1000 (2)(3) 
 

Fe (%) 
 

x1000 (2)(3) 

Iron

 

Fe (%) 

 
Minas Centrais  

Apollo (Maquiné) 
 

 

 

 
 

157,894 
134,340 
292,234 

 
 

63.56 
63.29 
63.44 

 
 

229,011 
433,137 
662,148 

 
 

50.20 
48.74 
49.24 

 292,234 63.44 662,148 49.24 
 

132,048 63.08 3,208,136 43.41 
 132,048 63.08 3,208,136 43.41 

 
 

 
1 Vale 100%  

2  

3  

4 2007 12 31 2008  

5 Vale Pincock  

6 (DNPM) 10.3.3 Vale  
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10.3
 
10.3.1  

 
Apollo 2010 6 2

6% Apollo
Fabrica Vale FEL 2

FEL 3 Vale
Brucutu  
 
Apollo 10-3 10-4 
 
Apollo

 

 
Apollo 10-4 Apollo

 

 
10-4 

VALE 
 

Apollo –  
 
 

 2012 2013 2014 2015 2016 2017 2018 2019 2020
 

25 t MBLK 2638 
240 t CAT 793D 10 16 26 28 30 30 30 30 30

 
4 t © CAT 962G 
15 t © CAT 988H 1 1 1 1 2 2 2 2 2
45 t © LeTourneau L-1850 1 1 3 3 3 3 3 3 3

 
5 t R CAT 345 CL 0 1 3 3 3 3 3 3 3
52 t O&K RH340 1 3 4 5 6 7 7 7 7

 
165 HP CAT D6 N 1 1 2 2 2 2 2 2 2
405 HP CAT D9 T 
570 HP CAT D10 T 3 4 6 7 7 7 7 7 7
450 HP CAT 834 G 1 1 2 2 3 3 3 3 3

 
275 HP CAT 16M 1 2 3 4 5 5 5 5 5
500 HP CAT 24H 

 
4 a 6" ROC F9 CAB 1 2 3 3 3 3 3 3 3
10" DML 1 2 3 4 4 4 4 4 4

 
40.000 l CAT 777D 785 1 2 4 6 6 6 6 6 6

 
3.5 t Ro CAT 320-R 0 1 1 1 2 2 2 2 2

Cavalo 
CAV 02 Cat 777 785 1 1 1 2 2 2 2 2 2

Prancha 
Prancha 120 P120 Cat 777 785 1 1 1 2 2 2 2 2 2

 24 39 63 73 80 81 81 81 81
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Apollo 3300  
 

 
Pincock Allen & Holt Apollo

Pincock

Vale  

 
10.3.2 

 
 

Pincock Vale

Vale

4

 

 
 60%  

 50%  

 30%  
 
 

Apollo

2011  

 

 

 
Apollo

FEL 2 15% 15% Pincock
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10-5 2008

2007  

 
 

10-5 
VALE 

 
Apollo  –  

 
  2013 - 2027

 — (  1.04:1) 2.45
– -  16.88
– -  3.06
–  8.02

 18.36
 2.67

 0.93
 12.8

 
 

Pincock Vale Apollo

Apollo 2007

Apollo  

 
10.3.3 

 
 

DNPM

Apollo Vale Vale

Mineração Nossa Sra. Do Sion DNPM 1362 1940 Novelis

DNPM 4099 1967 DNPM 10-6 10-5  
 
 

Vale Pincock Mineração Nossa Sra. Do Sion Novelis

Pincock Vale

Pincock Vale

DNPM Apollo

Vale Pincock

Vale  
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10-6 
Vale 

 
Apollo DNPM  

DNPM

 1362   Concessão de lavra Min. N. Sra. Do Sion
3071 1962 Concessão de lavra MBR

 4099   Concessão de lavra  Novelis 
7182 1960 Concessão de lavra Estrela de Apolo

800299 1975 Concessão de lavra CVRD

830080 2003 Autorização de Pesquisa Iamgold Brasil

830134 1984 Requerimento de Lavra CVRD

830263 1983 Requerimento de Lavra CVRD

830291 1989 Autorização de Pesquisa Min. Belocal

830542 2000 Autorização de Pesquisa CVRD

830584 2000 Autorização de Pesquisa BRAZMINCO

831176 2007 Autorização de Pesquisa CVRD

832610 1983 Requerimento de Lavra CVRD
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Apolo (FEL2) 

FEL 3 FEL 3
FEL

  

 
FEL

Vale Pincock
 

 
Apolo 10-6 10-7
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 10-6 
APOLO —  



 
 
 

10-7 
Vale  

 

Apolo  
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

 ROM 653 1.42 18.58 35.30 35.57 52.39 52.00 52.00 52.00 52.00 52.00 52.00 53.30 53.30 53.30 37.84
ROM   677 17.86 25.95 40.11 39.64 54.03 49.26 49.26 49.26 49.26 49.26 49.26 51.04 51.04 51.04 51.04
ROM   1330 19.28 44.53 75.41 75.20 106.43 101.26 101.26 101.26 101.26 101.26 101.26 104.34 104.34 104.34 88.88

 
 % 75.2% 75.2% 65.4% 54.8% 55.4% 55.4% 55.4% 55.4% 55.4% 55.4% 53.9% 53.9% 53.9% 47.1%

 % 24.8% 24.8% 21.5% 18.0% 18.2% 18.2% 18.2% 18.2% 18.2% 18.2% 17.8% 17.8% 17.8% 15.3%
Pobre % 0.0% 0.0% 13.1% 27.2% 26.4% 26.4% 26.4% 26.4% 26.4% 26.4% 28.3% 28.3% 28.3% 37.6%

  421 13.64 24.13 28.43 33.21 33.12 33.12 33.12 33.12 33.12 33.12 33.56 33.56 33.56 22.34
 

SF  240 10.26 18.15 18.59 18.19 18.34 18.34 18.34 18.34 18.34 18.34 18.10 18.10 18.10 10.52
PFF  181 3.38 5.98 9.84 15.02 14.78 14.78 14.78 14.78 14.78 14.78 15.46 15.46 15.46 11.82
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 2011  

 

 2012 Apolo  

 

 2013 2 1,800 3300  
 

 6.42 6.01 270

3,790  

 
10.3.5  

 
 

10-8 Apolo Vale 2004 2008 3.74

2005 10-7

Apolo

 

 

10.3.4 10-8 DNPM Apolo

Vale Vale Apolo Pincock

10-9 Vale  
 

10-8 
VALE   

 
Apolo  

  
 Fe% Fe Fe% Si% Al% P% Mn% LOI%

Apolo 
 157.4 63.6% 131.3 63.3 288.7 63.4% 3.1% 1.9% 0.1% 0.3% 3.4%
 142.2 50.5% 222.0 50.1 364.2 50.3% 21.4% 1.7% 0.1% 0.2% 3.9%

Apolo (a) 299.6 57.4% 353.3 55.0 652.9 56.1%
 641.8  

APOLO  1,294.7
(a) 10.3.3 Vale DNPM   
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 10-7 
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E 10-9 

VALE  
 

DNPM  
 
 
 
Apolo ( Vale ) 

 
  M&I

 Fe% Mt Fe% Mt Fe% Mt Fe% Mt Fe% Mt Fe%

 153.2 63.6 125.6 63.3% 278.7 63.5% 150.8 63.6% 119.4 63.3% 270.2 63.4%
 207.1 50.2 394.2 48.8% 601.4 49.3% 130.7 50.5% 199.7 50.1% 330.4 50.3%

Apolo  880.1 53.8% 281.6 57.5% 319.0 55.1% 600.6 56.2%
Apolo ( ) 

 157.9 63.6 134.3 63.3% 292.2 63.4% 157.4 63.6% 131.3 63.3% 288.7 63.4%
 229.1 50.2 433.1 48.7% 662.2 49.2% 142.2 50.5% 222.0 50.1% 364.2 50.3%

Apolo  954.5 53.6% 299.6 57.4% 353.3 55.0% 652.9 56.1%
Apolo ( ) 

 4.7 63.6 8.8 63.3% 13.5 63.4% 6.6 63.6% 11.9 63.3% 18.5 63.4%
 22.0 50.5 38.9 50.1% 60.9 50.3% 11.5 50.5% 22.4 50.1% 33.8 50.3%

Vale Apolo  26.7 52.8 47.7 52.6% 74.4 52.7% 18.0 55.2% 34.3 54.7% 52.3 54.9%
Vale Apolo  6.9% 8.4% 7.8% 6.0% 9.7% 8.0%
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Apolo Vale 6 10.3.4

Vale DNPM

DNPM

Apolo  

 

10.4  
 

 

10.4.1  

 

Apollo

Apollo

 

 
Vale 

Apollo

Vale 

Vale 

 Apollo

Vale Apollo

Apollo  

 

10.4.2  

 
Apollo 61% 3,200

1,610 790 75% 25%

63.7% 3.5%

67.8% 1.0% 49%  

 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-10.19 
9508-B    2009 8 14  

 



44%

1,860 820 44% 56%

1,040 25.2%

780 18.0% 260

47.1% 67.7% 1.9%  

 

9% 11%

 

 
10.4.3  

 

Vale 

10-8  
 

 

 
1. 6000

68.5%  

 
2. 

5336 7200

61.2%  

 
3. 

 

 
4. 

12 6

4,300 6,700

7,446 85%  

 
 
 
 
 
 
 
 
 
Pincock, Allen & Holt - Brasil A-10.20 
9508-B    2009 8 14



 
 

 
 

 

 

 

 

2009 3

 
Flg.10-8.dwg

 10-8 
APOLO  



5. 16

+8 -8 1.0 -1.0 +8

+8

-8 1.0

  

 
6. -1.0 8 8 -1.0 0.15

8 -0.15

 

 
7. -1.0 0.15

-0.15 16  

 
8. 

 

 
9. 10(8+2)

120  

  
 
10. 

 

16

40
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1.  

2. 

Vale 

 

3. 

 

4.  

5.  

6. 

 

 
10.4.4  

 
27.1 1.8

16.79 10.31

Pincock Vale
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Pincock Apolo

Vale

 

 

 

 
Vale

 

 
10.5  

 
Pincock, Allen & Holt Vale Apolo Apolo

Apolo Vale

Pincock 2008

FEL 2  

 
Pincock

Pincock Vale

Vale

Apolo

Pincock
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2008: 1.80 

2009: 2.00 

2010 : 1.72 
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VALE 

 

Apolo-  

 

  2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
 -  Apolo   2.45 2.92 2.73 2.57 2.40 2.44 2.43 2.41 2.41 2.38 2.42 2.11 2.13 2.09 1.88
 -Fixed- Rich  Goe 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 16.88 -
- Var - Rich   3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 3.06 -
- POOR  8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 8.02 -

 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 18.36 -
 EFVM  2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 -
  0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 -
 11.99 12.8 11.4 11.7 12.1 12.1 12.1 12.0 12.0 12.0 12.1 11.8 11.8 11.8 12.6

 
 
 
 
 

 
10-11 

VALE 

Apolo-
 
 l 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

 409.2 - - - 106.0 63.0 22.5 22.5 13.2 - - 8.8 2.0 17.2 35.5 35.6 41.0 13.4 28.5 - 
    227.1 - - - 106.0 63.0 22.5 22.5 13.2 - - - - - - - - - - - 

  182.1 - - - - - - - - - - 8.8 2.0 17.2 35.5 35.6 41.0 13.4 28.5 -
  3,029.7 68.1 572.1 633.7 404.9 214.5 403.3 403.3 67.0 18.9 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1 - 

  2,710.1 68.1 572.1 633.7 404.9 214.5 384.3 384.3 48.0 - - - - - - - - - - - 
  319.6 - - - - - 18.9 18.9 18.9 18.9 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1 -

  778.6 46.2 268.5 463.9 - - - - - - - - - - - - - - - - 
   778.6 46.2 268.5 463.9 - - - - - - - - - - - - - - - - 

  225.9 - - 49.0 73.4 - 23.4 35.1 - - - 18.0 27.0 - - - - - - - 
Prata  Olhos Dagua  180.9 - - 49.0 73.4 - 23.4 35.1 - - - - - - - - - - - - 

 Prata   45.0 - - - - - - - - - - 18.0 27.0 - - - - - - - 
  12.3 5.7 6.6 - - - - - - - - - - - - - - - - - 

  12.3 5.7 6.6 - - - - - - - - - - - - - - - - - 
  4,455.9 120.1 847.2 1,146.6 584.3 277.5 449.2 460.8 80.2 18.9 27.1 53.9 56.1 44.3 62.6 62.7 68.1 40.5 55.6 - 
 3,909.1  
 546.8 
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Pincock, 

Allen & Holt

10-11 Vale

Apolo  

 

FEL 2 15% 15%  
 
 

Pincock Apolo

Apolo 67% 33% Apolo

10-12  

 
 

10-12 
VALE 

Apolo-  
 

 
 2008  2009  2010 

Ano-Base Ano 2008 1.80 2.00 1.72
WACC % 8.5%

 
 2008 2009 2010 2011 2012 2013 2014 2015

NPO  - - - - - - - -
FC  - - - - - - - -
SF  53.84 53.84 53.84 53.84 53.84 53.84 53.84 53.84
PF  53.80 53.80 53.80 53.80 53.80 53.80 53.80 53.80

 
NPO  - - - - - - - -
SF  34.62 34.62 34.62 34.62 34.62 34.62 34.62 34.62
PF  - - - - - - - -
PF - Vitória  - - - - - - - -
PF - Brascos  - - - - - - - -
 

PIS % 0.00%
COFINS % 0.00%
ICMS (venda em MG) % 0.00%
CFEM % 2.00%
IR  CSL % 34%

 
 
 

Apolo FEL 2 653 421 10-13  
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VALE 

Apolo-
 
 

 21,110

 5,050

 12,375

 4,456

 7,079

@12% - APOLO 1,489

 15.1%
 
 
 

Apolo Vale 12%

50%

10-14 Apolo  
 
 
 

10-14 
VALE 

Apolo-

 
 (NPV)   (NPV)

100% 1,489 100% 1,489
110% 1,260 110% 1,230
120% 1,014 120% 971
150% 177 150% 194
160% -135 160% -65

 

 
OP  

 
 
 

Vale
1  

 
 

Pincock Vale Apolo 2008
 

 

 
Apolo 10-15  
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10-15 
VALE 

Apolo-
 

  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
653.0 1.42 18.58 35.30 35.57 52.39 52.00 52.00 52.00 52.00 52.00 52.00 53.30 53.30 53.30 37.84 

  677.3 17.86 25.95 40.11 39.64 54.03 49.26 49.26 49.26 49.26 49.26 49.26 51.04 51.04 51.04 51.04 

1,330.3 19.28 44.53 75.41 75.20 106.43 101.26 101.26 101.26 101.26 101.26 101.26 104.34 104.34 104.34 88.88
421.1 13.64 24.13 28.43 33.21 33.12 33.12 33.12 33.12 33.12 33.12 33.56 33.56 33.56 22.34 

NPO  - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

FC  - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SF  240.0 10.26 18.15 18.59 18.19 18.34 18.34 18.34 18.34 18.34 18.34 18.10 18.10 18.10 10.52 

PFF  79.0 3.38 5.98 6.12 5.99 6.04 6.04 6.04 6.04 6.04 6.04 5.96 5.96 5.96 3.43 

PFF Pobre  102.1 0.00 0.00 3.71 9.03 8.74 8.74 8.74 8.74 8.74 8.74 9.49 9.49 9.49 8.39 
21,110 - - - - 667.7 1,181.3 1,409.5 1,669.4 1,663.5 1,663.5 1,663.5 1,663.5 1,663.5 1,663.5 1,688.9 1,688.9 1,688.9 1,134.2 - - 

  18,306 - - - - 547.8 969.2 1,192.3 1,456.9 1,449.3 1,449.3 1,449.3 1,449.3 1,449.3 1,449.3 1,477.4 1,477.4 1,477.4 1,011.2 - - 

NPO  - - - - - - - - - - - - - - - - - 

FC  - - - - - - - - - - - - - - - - - 

SF   - Rich  Goe  8,562 - - - - 366.0 647.4 663.1 648.6 654.0 654.0 654.0 654.0 654.0 654.0 645.7 645.7 645.7 375.4 - - 

PFF - Rich  Goe  4,253 - - - - 181.9 321.7 329.5 322.3 325.0 325.0 325.0 325.0 325.0 325.0 320.9 320.9 320.9 184.4 - - 

PFF - Poor  5,491  -  - 199.7 486.0 470.3 470.3 470.3 470.3 470.3 470.3 510.9 510.9 510.9 451.5 - -   

  2,804 119.9 212.1 217.2 212.4 214.2 214.2 214.2 214.2 214.2 214.2 211.5 211.5 211.5 122.9 - - 

NPO  - - - - - - - - - - - - - - - - - 

SF  2,804 - - - - 119.9 212.1 217.2 212.4 214.2 214.2 214.2 214.2 214.2 214.2 211.5 211.5 211.5 122.9 - - 

PFF  - - - - - - - - - - - - - - - - - 

PF - Vitória  - - - - - - - - - - - - - - - - - 

PF - Brascos  - - - - - - - - - - - - - - - - - 

Belgo Mineira  - - - - - - - - - - - - - - - - - 

  - - - - - - - - - - - - - - - - - - - - - 

PIS  - - - - - - - - - - - - - - - - - - - - - 

COFINS  - - - - - - -                    -                    -                    -                    -                    -                    -                    -                    -
- - - - - -

21,110 - - - - 667.7 1,181.3 1,409.5 1,669.4 1,663.5 1,663.5 1,663.5 1,663.5 1,663.5 1,663.5 1,688.9 1,688.9 1,688.9 1,134.2 - -
(5,050) - - - - (174.1) (276.2) (333.2) (400.7) (399.8) (399.4) (398.9) (398.7) (398.0) (399.1) (396.8) (397.4) (396.3) (281.0) - - 

      (993) - - - - (39.8) (65.8) (73.2) (79.6) (80.8) (80.3) (79.9)  (79.7) (79.0) (80.1) (70.8) (71.4) (70.3) (41.9) - - 

 - Rich  Goe  (1,213) - - - - (58.6) (90.7) (92.5) (90.9) (91.5) (91.5) (91.5) (91.5) (91.5) (91.5) (90.5) (90.5) (90.5) (59.6) - - 

 - Poor      (819)      -  - (29.8) (72.4) (70.1) (70.1) (70.1) (70.1) (70.1) (70.1) (76.1) (76.1) (76.1) (67.3) - - 

 (DIFS)      (257) - - - - (18.4) (18.4) (18.4) (18.4) (18.4) (18.4) (18.4)  (18.4) (18.4) (18.4) (18.4) (18.4) (18.4) (18.4) - - 

EFVM   (1,124) - - - - (36.4) (64.4) (75.9) (88.7) (88.4) (88.4) (88.4) (88.4) (88.4) (88.4) (89.6) (89.6) (89.6) (59.7) - - 

    (392) - - - - (12.7) (22.4) (26.4) (30.9) (30.8) (30.8) (30.8) (30.8) (30.8) (30.8) (31.2) (31.2) (31.2) (20.8) - - 

CEFEM ( - )  (253) - - - -  (8.2) (14.5) (17.1) (19.9) (19.9) (19.9) (19.9) (19.9) (19.9) (19.9) (20.1) (20.1) (20.1) (13.4) - - 

 - - - - - - - - - - - - - - - - - 

  - - - - - - - - - - - - - - - - - 

  - - - - - - - - - - - - - - - - -
16,060 - - - - 493.6 905.0 1,076.3 1,268.7 1,263.6 1,264.1 1,264.6 1,264.8 1,265.5 1,264.3 1,292.2 1,291.5 1,292.6 853.2 - -

%     %  - -    -  -  0.7  0.8  0.8  0.8  0.8  0.8  0.8  0.8  0.8  0.8  0.8  0.8  0.8  0.8  -  -    

  (3,325) - - (42.0) (99.4) (135.1) (152.8) (176.6) (201.0) (205.8) (206.8) (208.1) (211.4) (214.3) (205.8) (204.1) (206.9) (210.3) (211.7) (216.2) (216.2)
( ) 12,735 - - (42.0) (99.4) 358.6 752.2 899.7 1,067.6 1,057.8 1,057.3 1,056.4 1,053.4 1,051.2 1,058.5 1,088.1 1,084.6 1,082.3 641.5 (216.2) (216.2)

IR  CS (  )  (4,525) -    -  - (121.9) (255.8) (305.9) (363.0) (359.7) (359.5) (359.2) (358.2) (357.4) (359.9) (369.9) (368.8) (368.0) (218.1)  -  -    

    8,  10 - (42.  ) (99.  )  236.  496.  593.  704.  698.  697.  697.  695.  693.  698.  718.  715.  714.  423. (216.  ) (216.  

  3,325 - - 42.0 99.4 135.1 152.8 176.6 201.0 205.8 206.8 208.1 211.4 214.3 205.8 204.1 206.9 210.3 211.7 216.2 216.2
11,535 - - - 371.7 649.3 770.4 905.7 904.0 904.6 905.4 906.6 908.1 904.4 922.2 922.8 924.7 635.1 - -
(4,456) (120.1) (847.2) (1,146.6) (584.3) (277.5) (449.2) (460.8) (80.2) (18.9) (27.1) (53.9) (56.1) (44.3) (62.6) (62.7) (68.1) (40.5) (55.6) - -

     (409)  -  -  - (106.0)   (63.0)  (22.5)   (22.5) (13.2)    -  -   (8.8)  (2.0) (17.2) (35.5)  (35.6) (41.0) (13.4)  (28.5) -

 -  -  (3,030) (68.1) (572.1) (633.7) (404.9) (214.5) (403.3) (403.3) (67.0) (18.9) (27.1) (27.1) (27.1) (27.1) (27.1) (27.1) (27.1) (27.1) -

 - 27.1  - -   (779) (46.2)  268.5   463.9      -  -  -    -  -    -   -    -  -     -  - 

 -    - - - 
  (226) - - (49.0) (73.4) - (23.4) (35.1) - - - (18.0) (27.0) - - - - - - - - 

  (12) (5.7) (6.6) - - - - - - - - - - - - - - - - - - 

  - - - - (84.1) (63.0) (28.6) (32.7) 0.7 0.0 0.0 0.0 0.0 (0.1) (2.7) (0.0) 0.1 68.3 142.0 -
7,079 (120.1) (847.2) (1,146.6) (584.3) 10.1 137.1 280.9 792.8 885.8 877.6 851.5 850.5 863.8 841.7 856.8 854.6 884.2 647.7 142.0 -
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1.0

Companhia Vale do Rio Doce (Vale) Runge Serviços de Consultoria do Brasil Ltda. Pincock,
Allen & Holt - Brasil (Pincock)

 N4E  

 N4W  

 Serra Sul  

Pincock Fábrica Vargem Grande Vale

Apolo   

Vale Pincock

2007 12  

2007 12 31 Vale

20F Pincock

Vale  

1.1

Vale N4E N4W N5E N5W

1990 3,000 2008 1

Serra Sul 1.3  

Floresta Nacional de 

Carajás N4E N4W

Nucleo Urbano 15 Serra Sul Canaã de Carajás 90
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N4E N4W
Serra Sul

1.1.1 N4E N4W

N4E N4W Para
1-1 Pincock

Estrada de Ferro de Carajás (EFC)
Vale EFC 900 Terminal Marítimo Ponta 

da Madiera (TMPM)

1985 1-1
2004 2007

1-1 
Vale

1,000

MOV. INT. MOV.  MOV. INT.

1985 2,002 12,483 0 14,485 0.0% 964 6.23 48.1%
1986 18,524 12,096 536 31,156 1.7% 13,506 0.65 72.9%
1987 29,884 12,101 1,964 43,948 4.5% 23,520 0.40 78.7%
1988 36,589 11,530 2,320 50,440 4.6% 29,823 0.32 81.5%
1989 40,090 11,748 3,115 54,952 5.7% 31,849 0.29 79.4%
1990 42,686 17,030 5,302 65,018 8.2% 32,849 0.40 77.0%
1991 42,835 26,822 4,181 73,838 5.7% 32,572 0.63 76.0%
1992 41,642 26,446 3,894 71,982 5.4% 32,817 0.64 78.8%
1993 42,870 26,827 4,636 74,332 6.2% 35,190 0.63 82.1%
1994 48,819 29,060 4,474 82,353 5.4% 39,291 0.60 80.5%
1995 52,818 36,725 7,154 96,697 7.4% 43,232 0.70 81.9%
1996 51,173 45,494 9,324 105,990 8.8% 40,816 0.89 79.8%
1997 54,246 38,050 12,296 104,592 11.8% 43,818 0.70 80.8%
1998 55,936 31,936 6,354 94,227 6.7% 45,813 0.57 81.9%
1999 52,532 22,102 2,982 77,616 3.8% 43,987 0.42 83.7%
2000 56,132 32,624 4,612 93,367 4.9% 47,673 0.58 84.9%
2001 61,330 37,235 12,131 110,696 11.0% 52,433 0.61 85.5%
2002 62,394 44,462 12,059 118,915 10.1% 53,905 0.71 86.4%
2003 68,340 56,684 19,570 144,594 13.5% 58,929 0.83 86.2%
2004 80,685 67,953 25,229 173,868 14.5% 69,376 0.84 86.0%
2005 88,764 72,500 30,800 192,064 16.0% 72,500 0.82 81.7%
2006 96,600 115,900 42,400 254,900 16.6% 81,800 1.20 84.7%
2007 109,200 140,700 43,800 293,700 14.9% 91,700 1.29 84.0%

941,527 599,407 142,132 1,683,066 8.4% 772,364 0.64 82.0%
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1.2
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(MRDI) MRDI 2000 5 AMEC 2002 AMEC

MRDI Vale 2003 2004 2003
Golder Associates 2004
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1.4

Pincock

2008 9 12 10 5

2008 12 3 12 19 Vale  

Vale Vale

 

Vale Pincock 7
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Pincock Allen & Holt – Brasil Darrel Buffington,P.E.

Jorge Amira Leonel Lopez, C.P.G. Bipin Bhatt

Ron Harma  
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1.6

PAH Companhia Vale do Rio Doce(Vale) PAH
PAH Vale

PAH

43-101 (Canadian National Instrument 43-101) CIM
7

43-101 43-101
CIM Canadian Institute of Mining and Metallurgy and Petroleum

CIM 2000 8 20 CIM Council

2005 12 23 43-101F1 43-101CP

PAH
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2.0

2.1

Itacaiunas 2-1
Pium Xingu Pium Xingu

30 28.6 Itacaiunas 27.6 26
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300 400

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

 (BIF) Cigarra
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100 150 (BIF) 500
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 Grão Pará  —  
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  —   
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2.2

Serra dos Carajás 70° S

 N1 N9 Serra Leste

 

 S1 S4

 

2.3

 17.11% 43.40% 57%
35.10% 60.84%

martitized
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60% 68%

2-3
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N4E

65%
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friável

silicoso

carbonático



2.4

2.4.1

N4E N4W

N4E N4W 20 70 Vale 2003 2007
Vale

N4E N4W 20 70 2007 2-1 N4E
N4W Vale
2-1 

Vale

 
N4E N4W 

   

1970 8 1295,86 21 2407,45
1971 40 7053,85 5 602,59
1972 28 3363,65 1 43,30
1973 11 919,15 - -
1974 5 851,86 - -
1975 6 290,00 - -
1976 14 762,60 - -
1979 27 2976,92 - -
1991 10 1350,42 12 1675,25
1992 14 2647,15 37 5835,06
1993 10 2349,35 2 345,25
1994 25 2754,30 17 2345,26
1995 22 2804,98 18 2148,40
1996 19 2308,62 20 3804,91
1997 12 1697,20 16 1844,20
1998 13 2482,10 10 1423,95
2000 7 840,50 40 5919,05
2001 4 315,65 16 2396,50
2002 1 71,05 34 5659,45
2003 37 3451,90 4 1020,30
2004 31 4843,00 - -
2005 2 222,50 21 3670,30
2006 22 2580,45 160 30443,20
2007 13 3157,70 225 43802,80

 381 51390,76 659 115387,22
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Serra Sul

Serra Sul 20 60 70
Serra Norte Serra Sul Serra Leste São Felix do Xingu Serra Sul 45

S1 S45 Serra Sul S11 A D C
D

2-2 Vale

2-2 
Vale

C D S11
  C –  D –   

20 70
 

7 22 29 5.549,54

2003/2004 - 153 153 37.014,30
2005 51 115 166 30.750,30

 58 290 348 73.314,14

2-4 C D 200  x 200 Alvo Galeria D 100  x 
100

2.4.2

Vale
(PRO)

Vale
7.5

2 2
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2.4.3

2.5

(GADIN) CVRD CVRD

1996 11 XRF

5% 2%

2-5 14
+31.5 +25.4 +19 +12.5 +10 +8 +6.3 +4 +2

+1 +0.5mm +0.15mm -0.15 +0.045 9
+19 +8 +6.3 +2 +1 +0.5 +0.15

-0.15 +0.045

2-6 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
2-3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt -Brasil B-2.9 
9508-B    2009 8 14  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

Pincock, Allen & Holt  
165 S. Union Boulevard, Suite 950 

Lakewood, Colorado 80228 
(303) 986-6950

2- 
 

2009 3

 
Fig.2-5.dwg 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

Pincock, Allen & Holt  
165 S. Union Boulevard, Suite 950 

Lakewood, Colorado 80228 
(303) 986-6950

2-6 
 

2009 3

 
Fig.2-6.dwg 



2-3 
Vale

 Vale   
 PBL -19

2 NP2 -19 +8

3 NP3 -32 +8

2 SF2 -8 +0.15

3 SF3 -8

 OF2 -0.15

 PF –0.038

2003 2004 2005 GADIN/Vale

 % ROTINA GADIN X (XRF)  

 % % % % % % % % % %

XRF XRF  

 %  

N4E N4W

(N4W-1272, N4W-1274 N4W-1278)

2-4 2-5 N4E N4W

2-6 Serra Sul C D

2.6

GADIN AA
95%

 
Pincock, Allen & Holt -Brasil B-2.12 
9508-B    2009 8 14  



2-4 
Vale

N4E
 

 
 

 

 
 

 

(m)  
  

 —  

N4E 381 51,390.76 7,019 303  1,345

 

2-5
Vale

N4W
 

 

 

 
 

  
 

 

 

 

NR/NS 
 

 
 

 
 

 

N4W  423 65,843.22 7,116 1,379 8,549 54 3423 -

N4W  233 48,843.00 3,437 989 4,430 4 - 2,289

N4W  3 701.00 160 18 178 0 53 54
N4W –  659 11,5387.22 10,713 2,386 13,157 58 3476 2,343

 

2-6 
Vale

C D
 
 

 

 
 

  
   

C  58 894  322

D  290 6,774 2,988 764

 348 7,668 2,988 1,086

 
 
 
 
 
 

Pincock, Allen & Holt -Brasil B-2.13 
9508-B    2009 8 14  



Pincock

  

  

  

  —  

Vale 2009 (QA/QC)
(GDMS)

2007 DIPM Vale Serra Sul

DIPM Projeto Serra Sul – Volume I – Geologia, QA/QC e Modelamento – Junho de 2007
2003 2004 2005

2.7

Vale

 (FA) 

 (DV)  

 (AP) 

2-7 2-9 N4E N4W Serral Sul

Pincock Vale Vale
Pincock Vale

 
Pincock, Allen & Holt -Brasil B-2.14 
 9508-B    2009 8 14  



Vale
Pincock

2-7 
Vale

 — N4E

 
 

 

 
(g/cm3) 

 
* 

 

 — HC 
 

11 3.59 DV 

 — HF *1 
 

0 3.42  

 

 — HMN 
 

2 3.09 DV 

 — JP *1 
 

0 3.29  

 

 
 

33 1.54 DV 
 

 — MSD 
 

5 2.30 DV 

 — MD *2 
 

0 2.04  

 

 — MS 
 

11 2.55 DV 
 

 — CQ 
 

4 2.50 DV 

 

 — CE 
 

3 2.97 DV 

 — SO *3 
 

0 2.00 DV 

 — FM *4 
 

0 2.53 DV 

 — FF *5 
 

0 3.29 DV 

*1 — 2005
*2 — Máfica Decomposta Máfica Sã  (65%)
*3 — 
*4 — Itabira
*5 — 
 

 
 
 
 
 
 
 
 
 
Pincock, Allen & Holt -Brasil B-2.15 
9508-B    2009 8 14  



2-8 
Vale

 — N4W

 
 

 
 

(g/cm3) 
 

* 

 

 — HC 
 

0 
 

3.37 
 

 — HF *1 
 

74 
 

3.16 
 

FA 

 — JP *1 
 

0 
 

3.22 
 

*2 
 

0 
 

1.88 
 

 
 — MSD 

 
0 

 
2.215 

 

 

 — MS 
 

0 
 

2.55 
 

 

 — CQ 
 

0 
 

2.62 
 

 

 — CE 
 

0 
 

2.97 
 

 — SO *3 
 

0 
 

2.00 
 

 — FM *4 
 

0 
 

2.53 
 

*1 — 2005
*2 — Máfica Decomposta Máfica Sã  (65%)
*3 — 
*4 — Itabira

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt -Brasil B-2.16 
9508-B    2009 8 14  



2-9 
Vale

 — Serra Sul 

 
(g/cm3) 3(g/cm ) (%)

*

 

 — HC HC 29 3.81   
 

DV 

 

 — HF 
 

HF 56 2.98 4,59 2.93 
 

FA / PV 

 — HMN 
 

HMN *1 2.98    

 

 — CE 
 

CE 168 3.30   
 

DV 

 

 — CQ 
 

CQ 3 2.79   
 

DV 

 

 
 

DB 14 2.24   
 

DV 

 

 — JP 
 

JP/JR 1199 3.36   
 

DV 

 

 — MS 
 

MS 481 2.80   
 

DV 

 

 
 

MD 123 2.00   
 

DV 

 

Igarapé Cigarra  
 

FIC *2 2.80    

 

Parauapebas  
 

FP *2 2.80    

 

Águas Claras  
 

GAC *3 2.30    

 

 
 

EC *3 2,30    

*1 — 
*2 — 
*3 — 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pincock, Allen & Holt -Brasil B-2.17 
9508-B    2009 8 14  



3.0

Vale
N4E N4W Serra Sul 8

9

3.1

Vale Vale

Vale Belo Horizonte Vale

Vale 3-1
Pincock Vale

3.2

(PDB) VULCAN®

Geovariance ISATIS® GEMMS®

Datamine®

3.3

Vales BDIN

3-2 N4W N4E

 
Pincock, Allen & Holt -Brasil B-3.1 
9508-B    2009 8 14  



3-1 
Vale

Vale
 

 

Vale PDB

Excel® Access®

Vulcan® ISATIS®

 

 
 

 
 

 
 

 
 

 —  
 

ISATIS®

 

 
 

 
 
 

 
 
 

 

 

 
 

 
 

 

Vale

 

 

 
 

 

ISATIS ®

Vale (LMC)

 
 
 

 
 

(OCK)  
ISD

 

LMC

Vale Segredo Joao Pereira

 Ribeiro Amorim Vale

 

 
 
 
 

 

 

 
 

 
 

 
 

 
 

  
 
 

Pincock, Allen & Holt -Brasil B-3.2 
9508-B    2009 8 14  



3-2 50 Fe G1
6.3

3-2 
Vale

   

 HF Fe  60% e G1 < 50% 

 HC Fe  60% e G1  50% 

 HMN Fe  55% e Mn  2% 

 CE Fe  55% 

 CQ Fe < 55% 

 FM Fe < 55% e Mn  2% 

Vale 3-3 Vale

Pincock
Vale

Pincock

3.4

Vale

1. 

2. 

3. 

4. 

Pincock
Vale

 
 
 

 
 
 
Pincock, Allen & Holt -Brasil B-3.3 
9508-B    2009 8 14  


