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Vale Fábrica
1,000 2014 1,000 2016

Fábrica
Vale Pincock

 
 
 

Fábrica Espirito Santo Vitoria Tubarão Itaguai
Sepetiba Tubarão Ferro Vale Volta 
Redonda Sepetiba Guaiba Ferro MRS Ferro Vale Vale Vale Ferro 
MRS

 
 
 
1.1.2 Vargem Grande  

 
Vargem Grande Vlae Minas Gerais
(Quadrilàtero Ferrìfero) Nova Lima Vargem Grande

Capitão do Mato Tamanduá Abóboras Vargem Grande
Belo Horizonte 20 40 1-2 Vargem Grande 1-3

 

 
2008 Vargem Grande 5,540 65%

Vargem Grande
hematitinha  

 
Vale Vargem Grande

1,000 2011 1,000 2015
Vargem Grande

Vale Pincock FEL 2
 

 
 

Pincock, Allen & Holt - Brasil A-1.3 
9508-B    2009 8 14  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

            1-2 
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Vargem Grande Ferro MRS Itaguai Guaíba Maritime
Ferro Vale Vale Vale Ferro MRS

 

 
 

1.1.3 Apolo  
 

Apolo Maquiné Apolo-Maquiné Rio Acima Raposos Caeté Santa 
Bárbara Minas Gerais Belo Horizonte 40

1-4 Mato Grosso Extramil Apolo Vale 2004
Apolo  

 
Apolo Vale Vargem Grande Fábrica

Apolo
2013

ROM 1,360 3,300 1,810
790 900

2,000 5,200 14
3,300  

 

Apolo 21 24 53
464 Espirito Santo
Vitoria Tubarão Itaguai Sepetiba Tubarão Ferro 
Vale Volta Redonda Sepetiba Guaiba Ferro MRS Ferro Vale Vale

Vale Ferro MRS
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CVRD 
FCA 
MRS 



Apolo FEL 3
FEL 2 FEL 2

Vale Pincock
Apolo  

 
1.1.4  

 
 

Vale 600 1,500

Vale 18 o  

C 6 8 8o  C 1 2 24o  C 1,500
10 3 6 8 1,000  

 
 
 
1.2  

 
 

Vale 1997 (SEC) F-3
Vale 1997 1999

Mineral Resources Development, Inc. (MRDI) MRDI 2000 5 AMEC
2002 AMEC MRDI Vale 2003

2004 2003 Golder Associates 2004  
 

Pincock 2005 2004

 

 
Fábrica Vale MRDI Pincock 2004 Apolo

Maquiné Vargem Grande 2005 Pincock Vale
Apolo 2004  

Vargem Grande Minerações Brasileiras Reunides (MBR) Vale 2003
Caemi MBR 85% 60% Vargem Grande MBR

Vargem Grande Pincock 2004 Vale
2007 Vale MBR MBR

Vale  
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AMEC 2005 2006 Vale
2008 2 Pincock Vale 2007 12 31  

 
Pincock 2004 2005 2008

 

 
1.3  

 
 

: 
 

 
 2004 2005 2007  
 Pincock 3

2005 3 Apolo  
 Vale  
  
  

 
 

Vale Pincock
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Pincock 2008 9 13
10 5 2008 12 3 12 9

Vale  
 
 
 

Pincock, Allen & Holt - Brasil A-1.10 
9508-B    2009 8 14  



 
 

Belo Horizonte Vale

 

 
Vale Pincock

SEC 7
 

 
 
1.5  

 
 

Darrel 
Buffington (P.E.) Pincock Allen & Holt – Brasil Doug Jones

Leonel Lopez (C.P.G.) Bipin Bhatt Ron Harma  

 
1.6  

 
 

PAH Vale PAH
PAH Vale

PAH
 

 
Canadian 

National Instrument 43-101 CIM 
7 

 

 
“Canadian National Instrument 43-101” 43-101

— CIM  (CIM)
, CIM 2000 8 20 2005 12 23
Form 43-101F1 Companion Policy 43-101CP  
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PAH Vale
PAH

PAH PAH Vale
 

 
 
1.7  

 
 

Pincock
2008 1 1.8  

 
1,000 (2,204.62 : 

 
 

  
AA  
BIF  
DCF  
G&A  
FEL  
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ft  
ft3  
IDS  

ICP  

In  
ISO  
JORC  
k  

kg  
km  
LI  
LMC  
LO  
LP  
LOI  
M  
Mt or mt  

mm   

m3  
mtpy  
NI 43-101 Canadian National Instrument 43-101 
NPO   

NPV  

OCK  Ordinary Co-Kriging 
OK  Ordinary Kriging 
PAH Pincock Allen & Holt 
oz  
ROM  
T or t  (1,000 2,204.6 ) 

TDA  
TDS  
TSS  
Tpa or tpy  
tpd  
tph  
UTM  
VGR Vargem Grande Complex 
yd3  
$  
R$  
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XRF  
%  

 
 

 
  Al 
  Ca 
  Cl 
  Co 
  Cu 
  Au 
  Fe 
  Pb 
 Mg 
 Mn 
 Mo 
 Ni 

  O2 

 K 
 Ag 
 S 
 Ti 
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2.0  

 
 

Vale Minas Gerais Quadrilátero Ferrífero ( )
Minas Supergroup Fábrica

Vargem Grande Apolo
 

 
2.1  

 
 

Sao Francisco Craton Carton

(Cauê Formation) Caraça Piracicaba Minas 
Supergroup  

 
Minas Supergroup Rio das Velhas Supergroup

Itacolomi Group 2-1
Minas Supergroup

 

 
Minas Supergroup Caraça Group

Caraça Group Itabira Group  

 
Itabira Group Cauê Itabirite

Gandarela Unit
Piracicaba Group

Supergroup Sabará Formation
26 21.2 Itabira Group

24.2  
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2.2  
 
 

Rio das Velhas
Minas Supergroups  

 
Minas Supergrou

 
 
2.3  

 
 

 

 
: 65% 67%

 

 
: 

Quadrilátero Ferrífero

Vale
45% 60%

 

 
: 

 

 
Rolados: 

 

 
2.4  

 

Vale
Vale
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2.4.1  

 
Vale Vale

Vale
 

 
100 ×100 50

×50
Vale Vale 90%

Vale
Vale SMQP BDP Pincock

 

 

 

 
2-1 Vale

Vale 2002-2004  

 
2.4.2  

 

Vale Vale
TP-DEGL-02 “Descrição Geológica dos Testemunhos de Sondagem”

MBR PRO-2004 “Procedimento para Gerenciamento e Aquisição de Dados de Sondagem em 
Ocorrências de Minério de Ferro”  

2-2
SMQP BDP  
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2-1 
Vale 

 
 

  
Fábrica  

João Pereira  
1974 2004 
2004 2007 

594 
106 

43,406 
22,987 

 700 66,393
Segredo 

1970 2004 
2004 2007 

 

432 
126 
558 

29,366 
26,324 
55,690 

Vargem Grande  
Abóboras 

1992 2004 
2004 2006 

40 
135 

2,925 
20,189 

 175 23,114
Tamanduá 

1990 2001 
2001 2006 

129 
307 

35,158 
37,261 

 436 72,419
Capitão do Mato 

1990 2001 
2001 2006 

96 
436 

13,170 
59,131 

 532 72,301
Apolo  
1970 1998 
2001 2007 

132 
65 

12,307 
10,898 

 197 23,205

 2-2 

Vale

F brica

 HC 

 HF 

 HAR 

 HMN 

 IFR 

 IF 

 IMN 

 IC 

 IAR 

 IAL 

 IDO 

 CG 



 LT 

 IN 
 XI 

 DOL 

 QF 
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Vargem Grande Vale  

 
Pincock Pincock

 

 
2.4.3  

 
Vale Vale PRO

 

 
  10  
  15  
  5  
  25  
  
  

 
Vale  

 
Vale Vale TP-DEGL-02 “Descrição 
Geológica dos Testemunhos de Sondagem” MBR PRO-2004 “Procedimento 
para Gerenciamento e Aquisição de Dados de Sondagem em Ocorrências de Minério de Ferro”

 
 

  = 8  10  Vale  
 

  = 4.0   30 3 g cm3  
 

  = 12  
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: HIB  
 

 8
 

 
 

 4
 

 
 

  
 
 

 

 
Vale CAP

CAN CAN
25 2-3  

 

 
 2-3:  
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60 -
100% CAP 3 CAN

 

 
2.5  

 
Vale LO SF

PF <0.15
2-4 Fábrica

Apolo Vargem Grande  
 
 

Fábric
 

 
 50  

 
 +6.3 mm; -6.3 mm +1.0 mm; -1.0 mm +0.15 mm; -0.15 mm  

 

 
  

 
 

GEQPR Vale GIM-
SMQP Nautilus Vale Pincock

 

 

 

 
X ICP Fe, P, SiO2, Al2O3, Mn, LOI, CaO, MgO TiO2  
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2.6 QA QC  
 

Vale

(CRM)

 

 
2-5 Pincock Vale

QA QC  

 
2.7  

 
Vale  

 

 
 FA  
 DV  
 BH  

 
2-3 Vale Pincock Pincock
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 2-5 
 



 2-3 
Vale 

 
 

 
 

 

 
 

 
 

 (%) 
 

* 
 

 

 – HC 
 

91 
 

4,45 
 

4,43 
 

0,35 
 

DV  BH
 

 – HF 
 

83 
 

3,37 
 

3,15 
 

6,84 
 

FA 
 

 – HAR 
 

21 
 

2,91 
 

2,71 
 

7,06 
 

FA 
 

 – HMN 
 

9 
 

3,15 
 

2,90 
 

8,20 
 

FA 
 

 – IFR 
 

68 
 

2,89 
 

2,71 
 

6,27 
 

FA 
 

 – IF 
 

137 
 

2,67 
 

2,55 
 

4,69 
 

FA  BH
 

 – IMN 
 

13 
 

2,85 
 

2,52 
 

11,81 
 

FA 
 

 – IC 
 

35 
 

3,14 
 

3,13 
 

0,43 
 

DV  BH
 

 – IAR 
 

91 
 

2,64 
 

2,40 
 

11,48 
 

FA 
 

 - IAL 
 

6 
 

2,73 
 

2,44 
 

11,00 
 

FA 
 

 – IDO 
 

9 
 

2,32 
 

2,21 
 

5,37 
 

FA  DV
 

 – CG 
 

15 
 

3,18 
 

2,83 
 

10,76 
 

DV 
 

 – LT 
 

12 
 

2,09 
 

1,82 
 

12,88 
 

FA 
 

 – IN 
 

8 
 

1,86 
 

1,38 
 

25,99 
 

FA 
 

 – XI 
 

60 
 

1,98 
 

1,55 
 

21,48 
 

FA 
 – DOL  

15 
 

2,74 
 

2,73 
 

0,10 
 

DV 
 - QF  

22 
 

2,38 
 

2,25 
 

6,41 
 

FA 
 

*DV – FA – BH –  
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3.0  

 
 

Vale
 

 
3.1  

 
Vale Vale  

 
Vale

Vale
Fe, SiO2, Al2O3, P, Mn LOI

Vale
3-1 Vargem Grande Apolo Pincock

Vale  
 
 
3.2  

 
PDB VULCAN

Geovariance ISATIS GEMS
Datamine  

 
3.3  

 
Vale

3-2 N4W N4E
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3-1 
Vale 

 
Vale  

 
 

Vale BDP SMQP
Excel Access

Vulcan ISATIS
 

 
 
 
 

 

 
 

ISATIS
 
 

  
 

 
 
 

 

 

QA QC  

 
 
 

 

Vale

 
 
 

 

ISATIS
Vale LMC

 
 

 
 
 

( ) 

OCK
ISD

2

LMC
Vale Segredo Joao Pereira

 Ribeiro Amorim Vale
 

 
 
 
 

 

: 
 

 
: 
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3-2 Fe G1 50mm 6.3mm

 

 
 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
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3-3 
Vale 

 
 
 

 

 
 

 

Vargem Grande Fabrica Carajas

Tamanduã Aboboras

Capitão do
Mato Segredo 

 
João Pereira Apolo N4E N4W Serra Sul

HC HC HC HC HC HC HC HC HC HC
 HF HF HF HF HF HF HF HF HF HF

 HM HM  
HFC HFC  
HMC HMC HMC HMC  
HAR HAR HAR
HCS HCS HCS  
HMN HMN  HMN HMN HMN

 IFS IFS IFS IFS  
IFC IFC IFC IFC  
IMN IMN IMN IMN IMN

 IC IC IC IC IC IC
ICS ICS  

 IMS IMS IMS IMS  
 IFR IFR IFR
 IDO IDO IDO

 IF IF IF IF
 IGO  IGO
 IAR IAR IAR

OC  OC
 CQ  CQ CQ CQ
 CE  CE CE CE

 CG CG CG CG CG CG CG
 RO RO RO

 JP  JP JP JP
 JR  JR

FM  FM FM
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3.5  
 

Vale Pincock
Vale

Pincock Pincock
 

 
Vale Pincock

Segredo, Apollo Serra Sul 3-4 Vale
Apollo  

 
3-1 3-2 Vargem Grande Abóboras Fe Carajás N4W

Fe_gl  

 
3.6  

 

0.5 15
 

 
N4E N4W N4E N4W

Vale Vale
15 3-15

N4E N4W Vale 3  

 
Pincock  
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3-4 
Vale 

Apolo  
 

   
 

 
 

 
 

    
   

Q1  
Q3 

 CG FEGL 158 42.576 67.438 58.201 58.830 5.033 25.336 0.086 54.943 62.084

 HC FEGL 31 61.225 68.180 64.562 65.135 1.624 2.638 0.025 63.552 65.513

 HF FEGL 631 59.493 68.054 63.598 63.732 1.915 3.666 0.030 62.033 65.049

 IC FEGL 254 27.434 53.951 39.836 39.712 4.160 17.308 0.104 37.319 42.506

 IF FEGL 339 12.913 60.235 48.181 48.565 7.673 58.882 0.159 42.364 54.827

 IGO FEGL 313 10.900 62.158 51.812 54.304 8.331 69.402 0.161 48.743 57.585

 OC FEGL 304 18.459 63.751 53.774 56.330 7.996 63.931 0.149 52.078 58.819

 CG SIGL 158 0.580 10.475 2.430 1.717 2.028 4.111 0.834 1.261 2.561

 HC SIGL 31 0.646 5.644 1.739 0.972 1.321 1.746 0.760 0.802 2.612

 HF SIGL 631 0.460 12.042 2.849 2.188 2.002 4.006 0.703 1.418 3.664

 IC SIGL 254 16.292 55.390 39.281 39.960 5.940 35.279 0.151 36.630 42.681

 IF SIGL 339 1.239 78.117 26.422 26.571 11.703 136.955 0.443 16.508 35.057

 IGO SIGL 313 0.897 73.122 15.815 12.447 13.474 181.537 0.852 5.135 22.491

 OC SIGL 304 0.799 68.621 9.254 3.570 12.656 160.170 1.368 2.359 9.759

 CG PGL 158 0.025 0.340 0.109 0.095 0.058 0.003 0.532 0.067 0.140

 HC PGL 31 0.031 0.249 0.116 0.098 0.061 0.004 0.529 0.079 0.158

 HF PGL 631 0.007 0.266 0.073 0.065 0.038 0.001 0.515 0.044 0.094

 IC PGL 254 0.010 0.339 0.052 0.049 0.023 0.001 0.437 0.036 0.063

 IF PGL 339 0.013 0.154 0.046 0.045 0.016 0.000 0.355 0.034 0.059

 IGO PGL 313 0.020 0.343 0.115 0.103 0.057 0.003 0.501 0.079 0.138

 OC PGL 304 0.009 0.357 0.103 0.090 0.064 0.004 0.617 0.060 0.120

 CG ALGL 158 0.896 16.205 5.583 5.101 3.483 12.128 0.624 2.491 7.563

 HC ALGL 31 0.242 3.332 1.415 1.050 0.934 0.872 0.660 0.709 2.002

 HF ALGL 631 0.010 6.302 2.006 1.768 1.066 1.137 0.531 1.194 2.611

 IC ALGL 254 0.053 22.553 0.577 0.380 1.275 1.626 2.210 0.261 0.631

 IF ALGL 339 0.200 8.634 1.301 1.121 0.918 0.843 0.706 0.676 1.590

 IGO ALGL 313 0.294 7.681 2.213 1.654 1.648 2.716 0.745 1.019 3.012

 OC ALGL 304 0.315 14.896 2.893 2.378 2.152 4.631 0.744 1.514 3.704

 CG MNGL 158 0.010 4.260 0.167 0.073 0.425 0.181 2.546 0.055 0.112

 HC MNGL 31 0.019 2.973 0.351 0.161 0.550 0.303 1.568 0.100 0.368

 HF MNGL 631 0.009 7.640 0.280 0.134 0.427 0.182 1.523 0.068 0.337

 IC MNGL 254 0.001 2.029 0.096 0.048 0.182 0.033 1.900 0.019 0.103

 IF MNGL 339 0.001 2.707 0.152 0.066 0.284 0.081 1.870 0.025 0.149

 IGO MNGL 313 0.011 11.733 0.515 0.157 1.152 1.326 2.236 0.081 0.505

 OC MNGL 304 0.003 3.540 0.303 0.172 0.413 0.171 1.362 0.088 0.368

 CG PFGL 158 1.448 14.236 7.571 7.078 3.178 10.097 0.420 4.908 9.617

 HC PFGL 31 1.381 6.409 3.774 4.006 1.137 1.292 0.301 2.907 4.471

 HF PFGL 631 0.716 9.862 3.433 3.071 1.726 2.978 0.503 2.228 4.251

 IC PFGL 254 0.317 10.227 2.826 2.751 1.599 2.557 0.566 1.487 3.775

 IF PFGL 339 0.131 10.188 2.507 2.064 1.512 2.285 0.603 1.512 3.155

 IGO PFGL 313 1.348 13.556 6.358 5.895 2.804 7.861 0.441 4.158 8.311

 OC PFGL 304 3.092 16.062 9.784 9.804 2.368 5.608 0.242 8.113 11.695

 CG G1 158 7.085 100.000 39.455 38.178 15.948 254.346 0.404 28.073 48.953

 HC G1 31 51.323 100.000 81.801 83.543 12.701 161.303 0.155 69.512 90.330

 HF G1 631 4.516 93.232 33.232 31.124 15.094 227.821 0.454 23.200 40.864

 IC G1 254 37.640 100.000 81.754 83.914 13.619 185.483 0.167 69.834 93.783

 IF G1 339 5.945 70.382 31.967 31.596 14.056 197.580 0.440 19.630 43.182

 IGO G1 313 6.377 94.419 40.909 39.293 17.438 304.072 0.426 27.643 50.150

 OC G1 304 1.169 93.003 31.422 28.669 16.036 257.147 0.510 21.722 37.869

 CG G2 158 0.000 56.310 21.574 20.161 8.591 73.803 0.398 16.664 24.557

 HC G2 31 0.000 23.102 9.385 7.987 6.567 43.127 0.700 4.720 13.493

 HF G2 631 3.093 50.167 22.868 21.494 7.142 51.007 0.312 17.744 27.285

 IC G2 254 0.000 25.751 8.217 7.210 6.085 37.023 0.741 3.092 13.061

 IF G2 339 5.988 42.773 19.367 18.674 5.799 33.634 0.299 15.553 21.820

 IGO G2 313 3.602 46.299 22.993 21.734 8.439 71.210 0.367 17.413 28.100

 OC G2 304 3.825 65.818 27.953 28.516 11.557 133.575 0.413 17.579 37.339

 CG G3 158 0.000 29.415 11.542 11.379 3.943 15.543 0.342 9.287 13.833

 HC G3 31 0.000 9.614 3.698 3.976 2.614 6.835 0.707 1.348 5.489

 HF G3 631 1.752 31.479 13.626 12.493 4.902 24.032 0.360 10.191 16.266

 IC G3 254 0.000 13.069 3.545 2.249 3.194 10.205 0.901 0.961 6.222

 IF G3 339 3.392 24.346 11.638 10.783 4.075 16.604 0.350 8.846 13.829

 IGO G3 313 0.796 32.918 12.603 11.948 5.236 27.413 0.415 9.287 15.658

 OC G3 304 1.530 34.384 14.720 13.758 6.526 42.586 0.443 9.320 20.166

 CG G4 158 0.000 71.542 27.429 26.085 15.069 227.082 0.549 17.345 37.193

 HC G4 31 0.000 26.319 5.116 4.514 4.830 23.328 0.944 2.160 7.296

 HF G4 631 1.229 62.577 30.272 29.855 11.840 140.180 0.391 22.368 38.686

 IC G4 254 0.000 26.706 6.483 5.320 5.768 33.265 0.890 1.705 9.626

 IF G4 339 9.857 71.173 37.028 37.145 12.840 164.854 0.347 27.303 46.426

 IGO G4 313 0.498 63.441 23.495 21.934 12.527 156.917 0.533 13.896 30.984

 OC G4 304 1.000 80.106 25.904 18.764 19.196 368.492 0.741 10.957 39.731
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N4W  



3.7  
 

Vale : 
 

 
  
  

 
 

Vale

 

 

IK

 

 
3-3 Vargem 

Grande Capitão Do Mato  

 
Pincock Vale Pincock

Pincock
Pincock  

 
Vale
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Vargem Grande Capitão Do Mato



Pincock Vale

Pincock
 

 
 

3-4 Serra Sul Carajás  
 
 

Pincock Vale  

 
3.8  

 
Vale Vale Fe, Al, Si, P, Mn

LOI LMC LMC
Pincock

 

 
LMC Isatis® LMC  

 

 
1.  

 
 

2.  

 

 
 

3-5 Carajás N4E N4E
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    CARAJAS SERRA SUL  
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   HEMATITE



Pincock Vale
Pincock

 

 
3.9  

 
Vale

31mm
AFeG1 = G1 (  

+6.3mm ) x FeG1 (  +6.3mm )

 

 
Vale

 

 
3.10  

 
Vale  

 
 

1. 
IDS TDA

 
 
 

2. 2  
 
 

3.  
 
 

4.  
 
 

LMC  
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Vale  

3.11  
 

Vale  
 
 

1.   : 
 

 
  
  
  

 
 

2.   : 
 

 
  
  
  
  

 
 

3.    
 

 
  
  

 
 

Vale Pincock

Pincock
Pincock - Pincock

Pincock
 

 
 
3.12  

 
Vale Vale

DNPM 2002 9
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Vale (IR (u))
Pincock

 
 
 

Vale  

 
(1) (0)

0 1
1 0 1

0 0 1

3-5
 

 
 

 

 
3-5 

Vale 
Fábrica  
Vale  

   (RI) 

 < 0.6 

     0.6 - 0.9 

 > 0.9 
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2

IK

 
 
 
 

, 

 
I*K  (u) =   u ; 

 
(u) 

 
 
= u  

 
 

3-6 RI=0.6 RI=0.9 Pincock
Vale NI-43-101  

 
Fábrica Segredo João Pereira Vale

Pincock 2005 5 Vale
Pincock Vale  

 
3.13  

 
 

3-6 Fábrica Vargem Grande Apolo
2007 12  

 
 

3-6 
Vale 

 
2007 12 31 (3) (6) (7) 

 
(1) 

 
x1000 (2)(3) 

 
Fe (%)

 
x1000 (2)(3) 

 

 
Fe (%)

 

Fabrica  
 João Pereira 

Segredo 
Vargem Grande  

Abóboras 
Capitão Do Mato 
Tamandúa 

Minas Centrais  
Apolo (Maquiné) 

 
 
 

44,901 
123,467 

 
61,064 

306,386 
363,353 

 
284,568

 
 

64.32
65.64
 

64.54
65.54
66.23
 

63.47

 
 
 

944,316 
645,254 

 
544,254 
713,701 
588,871 

 
625,718

 
 

38.78 
40.30 
 

43.49 
46.63 
47.30 
 

49.10
 1,183,739 65.17 4,062,114 43.86

 
1) Vale 100%  
2)  
3)  
4) 2007 12 31  
6) 2005 12 31  
7) Vale Pincock  
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Flg.3-6.dwg

 
2009 3                 3-6 

            RI  



 
4.0  

 
4.1  

 
Pincock 2008 12 Vale Fábrica Vargem Grande

Apolo Pincock 2005 3
Apolo Fábrica Vargem Grande

Apolo
8  

 

 
 
 

Vale Pincock

Pincock Vale
 

 

Vargem Grande Fábrica
Vale  

 
Vargem Grande

Pincock Vale

Pincock
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Vale  
 

4.2  
 

Pincock Vale

 

 
1. 64%  

 
 

2. 48%  

 
3. 55%  

 
 

Fábrica Vargem Grande

 

 

NPO SF
PF
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2008
4-1 2008

2007  
 
 

4-1 
Vale 

 
2008 ( ) 
Fábrica 

João Periera Segredo  
 $3.77
 ITM HM $2.01
 ITM ITAB. $7.20
 $2.02

 MRS $9.00
 EFVM $2.54

 CBPS $7.41
Tubarão $0 88

 
Vargem Grande 

Abóboras  
 $1.19
 ITM HM $0.76
 ITM ITAB. $7.23
 $1.07

(MRS) $9.00
(TIG) $1.04
Capitão do Mato  

 $2.82
 ITM HM $2.19
 ITM ITAB. $7.23
 $1.11

(MRS) $9.00
(TIG) $1.04

Tamanduá  
 $4.29
 ITM HM $2.24
 ITM ITAB. $7.23
 $1.11

(MRS) $9.00
(TIG) $1 04

Gama  
 $1.19
 ITM HM $0.76
 ITM ITAB. $7.23
 $1.07

(MRS) $9.00
(TIG) $1.04

 
3 ( ) 

 –  $86.42
 -  $53.60
 -  $49.85
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Vale
Vale

 

 

NPO SF PF
Lerchs-Grossman

DNPM

 

 

34% Vale
12%

 

 
8-10

 

 
4.3  

 
2008 12 Pincock

 

 
2001 Vale

Vale
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ISRM
ABGE

 

 

 

 

 

 
Vale Vale

 

 
4.4  

 
10

Pincock Vale ,
 

 
4.5  

 
4-2 2007 12 31

2008 2007 12 2008  

 
4-3 Pincock 2008 1

Vale Pincock Vale
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4-2 
Vale 

2007 12 31  
Fabrica   

   
Mt Fe% Mt Fe% Mt Fe%

João Pereira 
 (a)

 

 

 
18.1

253.7
63.8%
41.7%

18.3
294.8

62.0%
40.4%

36.3 
548.5 

 
62.9%
41.0%

 271.8 43.1% 313.0 41.6% 584.8 42.3%

Segredo 
 (a)

 

 

 
58.5
89.8

63.4%
44.9%

49.8
113.5

57.8%
44.0%

108.3 
203.3 

 
60.8%
44.4%

 148.3 52.2% 163.3 48.2% 311.6 50.1%

 
Fábrica  

 

 

 
 

76.6
343.5

 
63.5%
42.5%

 
68.1

408.3

 
58.9%
41.4%

 
144.7 
751.7 

 
 

61.4%
41.9%

 420.0 46.3% 476.4 43.9% 896.4 45.0%

 
Vargem Grande   

   
Mt Fe% Mt Fe% Mt Fe%

Aboboras 
 (a)

 

 

 
38.5

208.2
65.3%
43.0%

17.0
205.7

63.3%
42.2%

55.4 
413.9 

 
64.7%
42.6%

 246.7 46.5% 222.7 43.8% 469.3 45.2%

Capitao do Mato 
 

 

 
118.1
116.7

65.9%
47.1%

144.7
459.6

65.0%
45.9%

262.8 
576.3 

 
65.4%
46.2%

 234.8 56.6% 604.3 50.4% 839.1 52.2%

Tamandua 
 

 

 
124.9
167.1

66.1%
47.4%

53.4
200.5

65.0%
47.2%

178.3 
367.7 

 
65.8%
47.2%

 292.1 55.4% 254.0 50.9% 546.0 53.3%

VARGEM GRANDE  
 

 

 
281.5
492.0

65.9%
45.5%

215.1
865.9

64.9%
45.3%

496.5 
1,357.9 

 
65.4%
45.4%

 773.5 52.9% 1,081.0 49.2% 1,854.5 50.7%
 

Apolo (b)  
   

Mt Fe% Mt Fe% Mt Fe%
 

 
157.4
142.2

63.6%
50.5%

131.3
222.0

63.3%
50.1%

288.7 
364.2 

63.4%
50.3%

 299.6 57.4% 353.3 55.0% 652.9 56.1%
 
 

(a) Rolado Rolado
 

 
(b) Apolo Vale DNPM
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4-3 
Vale 

2007 2008  

 2008
( )

2007 (b)

 
(mt) Fe  (mt) Fe  (mt) Fe  

Fabrica  896.4 45.0% 466.0 50.2% 430.4 -5.2% 
Vargem Grande  

Abóboras 
Capitão do Mato 
Tamanduá 

 
469.3 
839.1 
546.0 

45.2%
52.2%
53.3%

26.5
121.4

75.1

66.1%
66.2%
66.5%

442.8
717.7
470.9

-20.9% 
-14.0% 
-13.2% 

Apolo  652.9 56.1% 278.7 58.3% 374.2 -2.2% 
(a) 2008 2007 12 31  

 
(b) 2007 2005 2006 2007 2007 12 31 2005
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5.0  

 

Vale
Fábrica Vargem Grande

Apolo 8
 

 
 
5.1  

 
hematitinha

 

 
Fábrica 55% Vargem Grande 65% Apolo

61% Fábrica Apolo 75% Vargem Grande
83% 2008 50-60% 5-1

2008 Apolo  
 
 

5-1 
Vale 

 
2008  

Fábrica  Vargem Grande Apolo (a) 
  Mt Mt Mt 

 
 
Hematitinha

 
 

 
 

 

5% 
 

4% 
 

32% 
 

27% 
 

33% 

0.931 
 

0.651 
 

5.766 
 

4.924 

14%
 

8% 
 

53% 
 

12% 
 

13% 

4.878
 

2.84 
 

18.605 
 

4.176 

 

 
 
 
 

50% 
 

25% 
 

26% 

 

 
 
 
 

16.1 
 

7.9 

(a)  
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Vale Fábrica 4.02 2.23 Vargem Grande
4.63 2.58 Apolo 5.5 3.06  

 
8 Pincock

 

 
5.2  

 
Vale

Fábrica Vargem Grande Apolo
5-2  

 
 

5-2 
Vale 

 
 Fábrica  Vargem Grande Apolo  
  (a) (a) (a) 
1  2014 10 2011 10 2015 8.2 
2  2016 10 

 20 10 8.2 
(a)  

 
 
 

5-2 Vargem Grande Fábrica
Apolo Vale

Vale
Vale

Vale
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5-3

Vargem Grande (FEL3) Vale Brucutu
8

 
 
 

5-3 
Vale

 
  

 
 

 

 

Fábrica  849.00 7.62
Vargem Grande  1.18 8.05
Apolo  1.03 8.02
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6.0           
 
Fábrica Vargem Grande Apolo 75

Vale
Apolo 

8  
 
6.1  

 

 

 

 Vargem Grande
Pincock  

 
6.2   
 
Fábrica Vale

Fábrica 
Congonhas  
 
6.3  
 

 
 
6.4  
 

 
 
6.5 
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6.6  
 

 
6.7  
 

 
 

   
•   
•   
•   
•   
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7.0   
 

2004 12 Pincock 2005 3
Vale EHS

Vale
EHS EHS

EHS EHS
2005 5

2005 2008
  

 
Pincock EHS  

Vale  
 

EHS  
 

 
 
Pincock Vale

 
 
7.1  
 

Secretary for Environment and Sustainable Development (SEMAD)
National Department of Mineral Production (DNPM)  
 
7.1.1   
1988  
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1967 2 28 27

 
 

 National Department of Mineral 
Production DNPM DNPM  2003 Vale

Fábrica  
 

Fábrica  Vargem Grande  Apolo
Secretary for Environment and Sustainable Development (SEMAD)

Council for Environmental Policies COPAM
Foundation for the Environment FEAM SEMAD

COPAM  FEAM COPAM
IEF Water 

Management Institute IGAM   
 

 
 LP

COPAM  
 

  
 

 
 LO
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80 90
1994 (LOC)

 

 
(RADA)

 
 

 
Apolo

Estudo do Impacto Ambiental a Relatório 
de Impacto Ambiental EIA

RIMA

  
 

IGAM
Vale

 
  

 
7.1.2  

 
Fábrica   Vargem Grande 

FEAM
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Apolo Vale
EIA RIMA

EIA RIMA 2009 EIA RIMA
Apolo  

 
Pincock EIA RIMA

 Vale

EIA RIMA

MBR Vale

 
 
7.1.3 

 
DNPM

Vale
Pincock Vale

Vale

 

 
Vale DNPM Fábrica  Vargem Grande 

Pincock
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Apolo Vale

National Department of Mineral Production (DNPM)
Vale Pincock

Pincock
Vale

 Pincock Vale DNPM
Apolo Vale

Pincock  Vale  
 
7.2  

7.2.1 

 
Vale
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Pincock
 

 
ISO 14001 ISO

2000 6 2002 12 ISO 14001
ISO 14001   
 
Vale

Pincock
Fábrica Vargem Grande Vale

 

 
7.2.2 

2005 Vale

 
   
   
  
  
  

 
 

Pincock

Pincock  
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Pincock
 

Vale
Vale

FEAM Pincock Val
 

 

 
Vale

Vale V ale
 

 
7.3

 
Vale  

2 1
10 2.75 1 

 

 
 

0.5 Vale
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Pincock

 
 

FEAM
 

 
Vale

 

 
 
 

7.4

 
Vale 

  
 

  
  
  
  
  
  

 
Pincock
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7.5

EHS
EHS ValeEHS

2005 3 Pincock
Vale EHS  
 

Apolo
Pincock

Vale  
Vale DNPM  
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8.0 FÁBRICA  

 
 

Fábrica Fábrica Vale 2003 Ferteco Mineração, S.A João 
Pereira Segredo João Pereira 1956 Segredo 1984  

 
8.1  

 
 

Fábrica João Pereira Alto Bandeira
Dom Bosco 40 8-1 Segredo Ponto 2 Ponto 3 Area 10
Segredo Dom Bosco Moeda  

 
 

 

 
   
  Rio das Velhas  
  Minas  
  Itacolomi  
  Rolados  

 
 

Bonfim Belo Rio das 
Velhas Nova Lima Maquiné Nova Lima

Algoma Maquiné
 

 
Minas Caraça Itabira Piracicaba Sabará Caraça Moeda Batatal

Serra da Moeda Moeda
 

 
Itabira Cauê Gandarela Cauê

200 400 Gandarela Cauê  
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 8-1 
Segredo João Pereira  
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Piracicaba Serra do Curral Cercadinho Fecho do Funil
Taboões Barreiro Cercadinho Fecho do Funil

Taboões Barreiro
 

 
Sabará Serra do Curral

Itacolomi
-

500 Itacolomi
 

 

Endo 2004 E1 Minas E1
S1

D1 D2 D1 (F1) Curral Nappe D1
Cauê Sabará  

 
D2 F1 (F2) Minas

 

 
(E2)

(E3) (E4) (D4) D5
E5  

 
8.2  

 
 
João Pereira Segredo Pincock 2005
Segredo João Pereira 126 106 Vale 2004 2007

Segredo 4236 Joao Pereira 6593
Segredo Segredo 10  
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3 Vale  
 

  Pincock
Pincock  

 
  Vale  

 
  Segredo 10 João Pereira 13 10 13

Vale
Pincock Pincock Vale

10 13 30% 10 13
2 Vale  

 
 Vale

Fe Si Al P Mn G1= +6.3 mm, G2 = -6.3+0.5 mm, G3 = -0.5+0.106 
mm, G4 = -0.106 mm

Vale

Pincock
 

 

 
  Segredo 130 14 João Pereira 60 37

Pincock
Vale 8-1
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 8-1 
Vale 

 
- Fábrica Segredo João Pereira  

 
 
 

 
 

 
 

 
 

 
 

 

HC 
HF 

HMN 
HAR 
IFR 
IDO 
IF 
IC 

IMN 
IAR 
RO 
CG

 
 
 

 
3 Pincock

 
 

 — João Pereira Segredo
300-350 200-250 30-40

João Pereira Segredo 45° 110° 1
8-2 João Pereira  

 
 

 
 

 
Vale Pincock 2005  

 
Pincock (NN) Pincock

- Pincock

Pincock  
 
 
 

Pincock, Allen & Holt - Brasil A-8.5 
9508-B    2009 8 14  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2009 3

 
Flg.8-2.dwg

                             8-2 
             FABRICA João Pereira  



 
 

Vale NN 10
13 Pincock
3% Pincock

Pincock
—  

 
 
8.3  

 
8-2 João Pereira Segredo

Vale Pincock Vale
 

 
 

8-2 
Vale 

 
Fábrica (3) (4) (5)

 

2007 12  
 

(1) 
 

x1000 (2)(3) 
 

Fe (%) 
 

x1000 (2)(3) 
 

Fe (%) 

 
Fabrica  

João Pereira 
 
 

 
Segredo 

 
 

 

 
16,777 
28,124 
44,901 

 
60,690 
62,777 
123,467

 
63.94 
64.54 
64.32 

 
65.46 
65.82 
65.64

 
319,385 
624,931 
944,316 

 
155,072 
490,182 
645,254

 
40.41 
37.95 
38.78 

 
42.18 
39.70 
40.30

 168,368 65.29 1,589,570 39.40
 

João Pereira 
Segredo 

15,726 
22,089

65.30 
65.66

919,319 
982,811

36.26 
38.39

 37,815 65.51 1,902,130 37.36
 

1) Vale 100%  
2)  
3)  
4) 2007 12 31  
5) Vale Pincock Allen & Holt - Brasil  
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8.4  
 
 
8.4.1  

 
 
Pincock 2008 12 Vale Fábrica 8-3 8-5

2008  
 
 
 

2008  
 ( )    

Segredo 5.8 
João Periera 21.7 
Fábrica  27.5 

 
 
 
Fábrica

Fábrica
 

 
Fábrica 8-3

8-3 Vale
Pincock

Pincock Vale  
 
 

8-3 
Vale 

Fábrica  
   

 4 5 16" 6 1 2" 1 
 17 – 24 4 

 
 

 

15 - 22  

5 - 6  

5 - 8  

5 
5 
18 

 
 

140 - 150  
40

18 
55 

  12 
  5 
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2009 3

 
Flg.8-3.dwg

                              8-3 
                            



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2009 3  

 
Flg.8-4dwg

               8-4 
JOAO PEREIRA SEGREDO  



 

 
Flg.8-5.dwg

 
2009 3   8-5 



2013 Fábrica 1,000 2016
1,000 Vale  

 
Fábrica 1,600

 

 
Pincock Vale Fábrica

Pincock

Vale
 

 
 
8.4.2  

 
 

Pincock Vale

 

 
1. 64%  

 
 

2. 48%  

 
3.    55%  

 
 

Fábrica
2014 2

1 55% 63% 63%
75%  
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(NPO) (SF)
(PF)

 

 

 

 
2008

8-4 2008
2007  

 
 

8-4 
Vale 

 
2008  
 

 
 

 
1  ( ) 
2  ( ) 

 
MRS 
EFVM 

Sepetiba  
Tubarão  

$3.77 
$2.01 
$7.20 
$2.02 
$9.00 
$2.54 
$7.41 
$0.88 

 
3  

 

 –  
 -  
 -  

$86.42 
$53.60 
$49.85 
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Vale
Vale

 
 

NPO
SF PF

Lerchs-Grossman
DNPM

 
 

34% Vale
12%  

 
8-10

 

 
8.4.3 

 
 

8-5 Fábrica
2015 8-6 8-7 Segredo

João Pereira Pincock Vale

 

 

Fábrica  
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8-5 
Vale 

Fábrica  
 

 2008 2009 2010 2011 2012 2013 2014 2015 2020 2030 2040
Segredo 

 -> 1  –  
 -> 2  –  

 ->  
 

  
104.3 
170.4 
22.5 

258.7 

 
5.8 
0.0 
0.0 
6.6 

 
5.1 
0.0 
2.8 
5.4 

 
6.6
0.0
2.1
2.1

6.7
0.0
2.0
4.1

14.1
0.0
4.0

24.0

8.2
7.0
1.8

13.8

8.3
8.8
1.7

13.1

7.8
3.9
1.4

10.6

39.2
19.5

6.8
52.8

1.0
57.6

0.0
55.0

1.4
73.6

0.0
71.0

 555.9 12.5 13.3 10.7 12.9 42.1 30.9 31.9 23.7 118.4 113.7 146.0
 @5%  27.8 0.6 0.7 0.5 0.6 2.1 1.5 1.6 1.2 5.9 5.7 7.3

  583.7 13.1 14.0 11.3 13.5 44.2 32.4 33.5 24.9 124.3 119.4 153.3
 
João Periera 

 -> 1  –  
 -> 2  –  

 ->  
 

  
61.9 

477.6 
45.2 

210.1 

 
10.0 
0.0 

11.7 
6.8 

 
10.6 

0.0 
8.1 
5.3 

 
9.3
0.0

11.6
3.7

10.0
0.0
7.0
4.4

4.6
0.0
6.9
3.3

3.1
18.1

0.0
10.6

1.7
18.8

0.0
11.4

1.5
22.1

0.0
11.5

7.7
110.3

0.0
57.3

2.8
186.4

0.0
43.8

0.5
121.9

0.0
52.1

  794.8 28.5 23.9 24.5 21.4 14.8 31.8 31.9 35.1 175.4 233.0 174.5
 @5%  39.7 1.4 1.2 1.2 1.1 0.7 1.6 1.6 1.8 8.8 11.7 8.7

 834.5 29.9 25.1 25.7 22.5 15.5 33.4 33.5 36.8 184.1 244.7 183.2
 
TOTAL FABRICA 

 -> 1  –  
 -> 2  –  

 ->  
 

  
166.2 
648.0 
67.7 

468.8 

 
15.8 
0.0 

11.7 
13.4 

 
15.6 

0.0 
10.9 
10.7 

 
15.9

0.0
13.6

5.7

16.8
0.0
9.0
8.6

18.7
0.0

10.8
27.3

11.4
25.1

1.8
24.4

10.0
27.6

1.7
24.5

9.4
26.0

1.4
22.0

46.9
129.8

6.8
110.2

3.8
244.1

0.0
98.8

1.9
195.5

0.0
123.1

  1350.7 41.0 37.2 35.2 34.3 56.9 62.7 63.7 58.7 293.7 346.7 320.5
 @5%  67.5 2.0 1.9 1.8 1.7 2.8 3.1 3.2 2.9 14.7 17.3 16.0

  1418.2 43.0 39.1 37.0 36.0 59.7 65.8 66.9 61.7 308.4 364.0 336.5
 

 -> VGR  
  

67.7 
 

0.0 
 

0.0 
 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.2 50.5
 ->   1485.9 43.0 39.1 37.0 36.0 59.7 65.8 66.9 61.7 308.4 381.2 387.0

  1418.2 43.0 39.1 37.0 36.0 59.7 65.8 66.9 61.7 308.4 364.0 336.5
      
FÁBRICA 1 ( ) 
LO 
HM 
CSF 
SF 
PFF 

Fe  
14% 
4% 

 
52% 
30% 

 
12.2 

5.3 
0.0 

64.5 
39.1 

 
1.5 
0.4 

 
5.7 
3.3 

 
1.5 
0.4 

 
5.6 
3.3 

 
1.5
0.4

 
5.7
3.3

1.6
0.5

 
6.0
3.5

1.8
0.5

 
6.7
3.9

0.5
0.3

 
3.9
3.5

0.5
0.3

 
3.6
2.9

0.6
0.4

 
3.6
2.6

2.8
1.9
0.0

18.0
12.8

0.0
0.0
0.0
3.8
0.0

0.0
0.0
0.0
1.9
0.0

  121.1 10.9 10.8 10.9 11.6 12.9 8.3 7.4 7.1 35.5 3.8 1.9
              

FÁBRICA 2 ( )  
PFF 

  
288.3 

0.0 

     
10.9 11.4 11.5 57.4 102.0 95.2

 288.3 0.0 0.0 0.0 0.0 0.0 10.9 11.4 11.5 57.4 102.0 95.2
 

 
 

 

  
17.5 
64.5 

327.4 

 
1.9 
5.7 
3.3 

 
1.9 
5.6 
3.3 

 
1.9
5.7
3.3

2.0
6.0
3.5

2.3
6.7
3.9

0.8
3.9

14.4

0.8
3.6

14.3

0.9
3.6

14.0

4.7
18.0
70.2

0.0
3.8

102.0

0.0
1.9

95.2
  409.4 10.9 10.8 10.9 11.6 12.9 19.2 18.8 18.6 92.9 105.8 97.1
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Flg.8-6wg
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              SEGREDO  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
2009 3

 
Flg.8-7dwg

                     8-7 
         JOAO PEREIRA



 Segredo
 

 
 João Pereira Segredo

 
 

 2 2014 1
2  

 
 João Pereira 2020  

 
 Segredo

 
 

 Segredo  
 

 
8.5  

 
Pincock 2007

2007 Pincock Vale
2004  

 
2008 12 Pincock Vale 2007

2006 2007 12  

 
Fábrica Pincock

 

 
Vale 2008 Modular Dispatch

Pincock
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-8.18 
9508-B    2009 8 14  



8.6  
 

8-6 Vale Fábrica 2007 12 31 2008
2007 12 2008  

 
8-7 2007 2008 Fábrica 4.3 Vale

Pincock Vale
2014 2  

 
 

8-7 
Vale 

2007 2008 Fábrica  
  

2007 2008 
 

2008 2007  
 
João Pereira 

 
 

Mt
 

 
27.0

331.0

Fe%
 

 
65.9%
46.7%

Mt
 

 
36.3

548.5

Fe% 
 

 
62.9% 
41.0% 

Mt 
 

 
+ 9.3 

+ 217.5 

Fe%
 

 
-3.0%
-5.7%

 358.0 48.1% 584.8 42.3% + 226.8 -5.8%

 293.0 210.2 -82.8  
João Pereira  651.0 795.0 + 144.0  
 
Segredo 

 
 

 
 
 

39.0
69.0

 
 
 

65.4%
52.1%

 
 
 

108.3
203.3

 
 
 

60.8% 
45.1% 

 
 
 

+ 69.3 
+ 134.3 

 
 
 

-4.6%
-7.0%

 108.0 56.9% 311.6 50.6% + 203.6 -6.3%

 156.0 240.0 + 84.0  
Segredo  264.0 551.6 + 287.6  
 
FABRICA MINE 

 
 

 
 
 

66.0
400.0

 
 
 

65.6%
47.6%

 
 
 

144.7
751.7

 
 
 

61.4% 
41.9% 

 
 
 

+ 78.7 
+ 351.7 

 
 
 

-4.2%
-5.7%

FABRICA  466.0 50.2% 896.4 45.0% + 430.4 -5.1%

 449.0 450.2 + 1.2  
Fábrica  915.0 1,346.6 + 431.6  

: 
 
 

2008 2007 12 Pincock
2008 2007 2006 12 2007 Pincock 2008

AMEC 2007  
 
 
 
 
 
 
 

Pincock, Allen & Holt - Brasil A-8.19 
9508-B    2009 8 14  



 
 
 
 

8-6 
Vale 

 
Fábrica  
 

João Pereira 
 

Mt Fe% Mt Fe% Mt Fe% Si% Al% P% Mn% LOI%
(a)

18.1 63.8% 18.3 62.0% 36.3 62.9% 4.13% 2.31% 0.08% 0.11% 3.23%
253.7 41.7% 294.8 40.4% 548.5 41.0% 38.6% 0.80% 0.04% 0.13% 1.54%

 271.8 43.1% 313.0 41.6% 584.8 42.3%
210.2 

João Periera  795.0 

Segredo 
(a)

58.5 63.4% 49.8 57.8% 108.3 60.8% 4.83% 3.69% 0.06% 0.84% 2.81%
89.8 44.9% 113.5 44.0% 203.3 45.1% 29.0% 1.57% 1.90% 1.22% 2.30%

 148.3 52.2% 163.3 48.2% 311.6 50.6%
832.8 

Segredo  1,456.0 

Fábrica Complex 
(a)

76.6 63.5% 68.1 58.9% 144.7 61.4% 4.62% 3.32% 0.06% 0.66% 2.90%
343.5 42.5% 408.3 41.4% 751.7 41.9% 36.3% 1.13% 0.05% 0.46% 1.75%

Fábrica  420.0 46.3% 476.4 43.9% 896.4 45.0%
1,043.0 

Fábrica 2,251.0 
(a) rolado  
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8.7  
 
8.7.1  

 
João Pereira Segredo

hematitinha Fábrica Vale
2020 2008 1,820 1,230

67.5% 2009 1,250 2010 1,450
200 2014 1,000

(1a ITM I Fábrica) 2,450 Vale 1,000 (2a ITM 
I Fábrica) 2016  

 
 

 
8.7.2 Fábrica  

 

hematitinha

8-8  
 

55.2% 8-8
 

 
Fábrica

76%  
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2009 3

 
Flg.8-8dwg

                     8-8 
           FABRICA



8-8 
Vale 

 
Fábrica  

 
 

 
 

 
Hematitinha  

 
 

 
 

 

100% 
 

3% 
 

2% 
 

28% 
 

32% 
35% 

55.2% Fe 
 

66.1% Fe 
 

66.9% Fe 
 

65.5% Fe 
 

68.2% Fe 
38.4% Fe 

 
 

Vale 2008 Fábrica 4.02 (2.01 ) 15.60
(7.80 ) 2007 4.94 4.94 17.52
( 8.76 )  

 
Fábrica

 
 
 
8.7.3  

 

 
 

 
Vale 2014

1,000 2016 1,000
 

 
Vargem Grande

2011 Pincock
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Vale
Vale Fabrica

Vargem Grande
Vargem Grande

 

 
2500 1000 41.1%

66.5% 39.8% 64.3% 60%
43.5%  

 

 
 

 

50 4206tph  

 

12 0.5 8-9  
 
 

18 ft x 29 ft

0.105 105 150  
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2009 3

 
Flg.8-9wg

                          8-9 
                    



 
NaOH pH

 
 

 
 

 
2014 8.49 85

Vale Vargem Grande
118 Apolo 96 Serra Sul Carajas North 55

42 PAH  
 

7.62 Vale Vargem Grande
8.05 Fábrica Vargem 

Grande PAH Vale
Feijão 9.01 PAH Fábrica

5.25 65-70%
PAH  

 
8.7.4  

 
PAH Fábrica

Vale Vale
 

 

Vale  
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PAH Vale 64% PAH

Vale
60% 20%

 
 
 
8.8  

 
 
Pincock Vale Fábrica 2008
Fábrica  

 
2008

2008
 

 
 

Vale Fábrica Pincock 2008

2009
 

2008: 1.80 
2009: 1.75 
2010 :   1.72 

 
 

8-9 Vale
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 8-9 
Vale 

 
 

 

 

 ITM HM 

 ITM ITAB. 

 

 (MRS) 

 (EFVM) 

 CBPS 

 Tubarão 

$3.77
$2.01
$7.20
$2.02
$9.00
$9.00
$1.04
$1.04

 
 
 

 

 
Fábrica 2008 8-9  

 
 

Pincock

 

 
Pincock

Pincock
Fábrica

Fábrica 2006 2007 2008
 

 
 

 86.40
  53.60

 49.90
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PAH Vale Tubarão 2008
Vale Vale

8-10 Fábrica  
 
 

 8-10 
Vale 

 
  

 21,289 
 6,905 
 14,384 
 1,922 

 10.717 
 @12% - Fábrica  2,188 

 
 
 

Fábrica Vale 12%

100% Fábrica 8-11  

 
 8-11 

Vale 

 
 

 
 

 
  

0% 2,188 0% 2,188
10% 2,039 10% 2.097
20% 1,890 20% 2,006
50% 1,444 50% 1,732
100% 700 100% 1,277

  
 
 
 

Vale
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PAH Vale Fábrica
2008  

 
8-12 8-13 8-14
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 8-12 
Vale 

Fábrica  
  2008  2009 2010 2011 2012 2013 2014 2015 2020 2030 2040

 
 

( ) 
 
– 1 ( ) 
– 2 ( ) 

 

 
 

- 
469 
166 
648 

68 

 
 
 

13.4 
15.8 

- 
2.0 

 
 
 

10.7
15.6

-
1.9

 
 

5.7
15.9

-
1.8

 
 

8.6
16.8

-
1.7

 
 

27.3
18.7

-
2.8

 
 

24.4
11.4
25.1

3.1

 
 

24.5 
10.0 
27.6 

3.2 

 
 
 

22.0 
9.4 

26.0 
2.9 

 
 
 

110.2
46.9

129.8
14.7

 
 

98.8
3.8

244.1
17.3

 
 

123.1
1.9

195.5
16.0

 1,351 31.3 28.2 23.3 27.0 48.9 64.0 65.3 60.3 301.6 364.0 336.5
 
 

 
 

 
 
 

121 
288 

 
 
 

10.9 
- 

 
 
 

10.8
-

 
 

10.9
-

 
 

11.6
-

 
 

12.9
-

 
 

8.3
10.9

 
 

7.4 
11.4 

 
 
 

7.1 
11.5 

 
 
 

35.5
57.4

 
 

3.8
102.0

 
 

1.9
95.2
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MRS 
EFVM 

1  
MRS CPBS 
EFVM Tubarão 
2  
EFVM Tubarão

 
 
 
 

52% 
48% 

 
 

63 
58 

- 
288 

 
 
 
 
 
 
 
 

5.7 
5.2 

 
 

- 

 
 
 
 
 
 
 
 

5.6
5.2

 
 

-

 
 
 
 
 
 
 

5.7
5.2

 
 

-

 
 
 
 
 
 
 

6.0
5.5

 
 

-

 
 
 
 
 
 
 

6.7
6.2

 
 

-

 
 
 
 
 
 
 

4.3
4.0

 
 

10.9

 
 
 
 
 
 
 

3.9 
3.6 

 
 

11.4 

 
 
 
 
 
 
 
 

3.7 
3.4 

 
 

11.5 

 
 
 
 
 
 
 
 

18.5
17.0

 
 

57.4

 
 
 
 
 
 
 

2.0
1.8

 
 

102.0

 
 
 
 
 
 
 

1.0
0.9

 
 

95.2
 409 10.9 10.8 10.9 11.6 12.9 19.2 18.8 18.6 92.9 105.8 97.1


