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7.0 Salobo

7.1
Salobo 80
5°47’25 56°32’5 7-1

Salobo 70
Belém Marabá Salobo

240

: Sossego

7.2

Vale S.A. Salobo
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7.3
Vale Salobo Golder

7.4
Salobo Parauapebas 85 Parauapebas

230 Parauapebas Salobo 40
Parauapebas 90 São Luís 870

Salobo 8 1.94

7-1 Salobo LOM
7-2

7-1

W1 179.6 

W2 234.7 

W3 223.1 

W4 472.9 

W5 230.9 

W6 238.2 

W7 285.5 

W8 71.0 

1,935.9 

Salobo LOM
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w1

w2

w4

w8

w5

w7
w6

w3

A

m1

m2

m3
m4

Deposição de estéril

Estocagem temporária de minério

B

7.5
Salobo 80 Salobo

24 38% Salobo
HPGR

230 87 Parauapebas 40
Parauapebas 90 São Luís 870

232 26-32 /
18

Salobo 24

Golder Sossego
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 Salobo

7.6
20

7-2

/ 8.224 

% -0.023* 1/ +0.9023 

% 2.56* +64.9/100 

7-4 3.57%
90% 5.35g/t 79%
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Golder

7.7
Salobo

20

Vale 5 10 Vale
0.04 Vale Vale

Golder
Salobo

7.8
Salobo 2009 4 Vale

500,000 240 26-32
/ 18

D11 690B 16H
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7.9

Vale 2010 Salobo 2007/2008

S
- Cigano 

- BIF

Itacaiúnas

Igarapé Bahia  –  – BIF -
- - - -

Grão Pará  – Parauapebas
Vale 180 @ 15% Parauapebas

Igarapé Pojuca  - -
BIF

The Igarapé Salobo  – Salobo -

Carajás
Plaquê and Estrela

Plaquê Suite 27.7 Salobo Estrela
25

Cigano Pojuca Suite 18.8
7-5
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Salobo 2010 Vale

- XMT

-
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- - DGRX

-

BDX

Salobo

- ML

- -
-

MTB

QML

a
-

b

Salobo GR

Salobo 2573+/- 2 Ma
2.8 -

S-C

Salobo GR

Salobo

/

1880+/- 80 Ma
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DB

70° 20°
553 +/- 32 Ma 

561 +/- 16 Ma 70
20

RIO

- - -

XMT

4%

-
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7.10
1978 2003 5 7-3 7-6

60-70
60-70

Salobo

1978 1983 F001 F065 29,275 19 

1986 1987 F066 F125 9,050 6 

1993 1993 F126 F189 14,585 10 

1997 1997 F190 F277 31,081 21 

2002 2003 F278 F410 66,242 44 

410 150,233 100 

7-10 
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7-6

Golder D-278 D-410 7-7
97%

_%_1
_%<100

Salobo R-F DDI Fotobor Fotobor DDI Maxibor

7.11
Salobo DDH NQ HQ

Golder 2010 Salobo 1
/
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Vale 1 10

( )

1 DDH /
7-9 Vale
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Golder

7-10
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 A) . B) 

7-11

 A)  B) 

2003 Salobo Golder Golder 2002-2003
2002-2003 DDH
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105°C

95% < 4 mm 20 1

JONES

95% < 0.105 mm

3 100g

Golder
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105

JONES

1/2 1/2

95%<4mm

95%<0.105mm
20

2

01 ACME,
100g

20 6

01 Lok-Geosol,
100g 

100g:ACME

100g: LAKEFIELD GEOSOL 01
SATMGAN,100g

100g: 

40 GAMIK-

20g GAMIK

40g GAMIK

Salobo 2002-2003
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(QAQC)
QA (QC)

.

Salobo QAQC QA Golder
Vale QAQC

Lakefield Research ACME
Gamik Salobo

2002 QAQC

Vale Golder

2002-2003  Salobo
2002-2003 1500 lote B5B B3E3C3 (Salobo CMR).

76 2002-2003 2002 QAQC Validação de 
Resultados Analíticos de Projeto Relatório de Avaliação Estatística de Duplicatas e Padrões para Cu e Au

QAQC QAQC QA

 (CRM)

Gamik 7-4 Vale GBW07233
GBW07234 GBW07237 NBS330  NBS331 2002-2003 B5B
B3E3C3

Gamik

 (%)  (ppm) 

GBW07237 0.71 0.039 - -

GBW07233 1.15 0.061 - -

GBW07234 0.19 0.02 - -

NBS330 0.837 0.042 - -

NBS331 0.091 0.007 - -

B5B 0.2929 0.006 0.1125 0.001

B3E3C3 2.5112 0.017 1.608 0.02
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B5B B3E3C3 202-2003 1500

7-5 HARD 5%
90% HARD (Shaw, 1997) 10%

HARD 90% HARD 5% B3E3C3 90% HARD
10% HRD

HARD 10% HRD

7-5 Salobo

N° HARD (%) HRD (%) 

GBW07237 247 1.01 -0.9 -1.78 (%) 

GBW07233 391 0.69 0.41 0.83 (%) 

GBW07234 13 1.01 0.81 1.66 (%) 

NBS330 14 0.63 0.46 0.94 (%) 

NBS331 9 1.4 -0.21 -0.37 (%) 

B3E3C3 37 3.39 0.16 0.85 (%) 

B5B 39 2.61 0.97 2.16 (%)

B3E3C3 34 2.88 -1.12 -1.59 (ppm)

B5B 38 7.48 -1.55 -1.22 (ppm)

Golder 2002 2003  ( FD278 - FD410)

Vale

Lakefield QA

Salobo QA
(GAMIK)

2002-2003 1500

7-6 CuT HARD 3% - 7%
83.4% 20% HARD
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10% 83.4% 30%

HRD 7-6 CuT

7-6

N° HARD (%) HRD (%) (83.4%)

Lakefield Lakefield 515 7.37 0.06 0.01 28.7

Lakefield Gamik 724 6.49 0.49 0.02 24.4

Lakefield Lakefield 429 3.16 -1 -0.01 21.2

Lakefield Gamik 667 6.32 1.28 0.00 23.7

Lakefield Gamik 1502 6.47 -0.46 0.01 28.7

Lakefield Lakefield 515 16.98 5.97 -0.01 46.9

Lakefield Gamik 537 15.92 -9.72 -0.05 41.3

Lakefield Lakefield 367 8.45 -0.68 0.00 32.2

Lakefield Gamik 355 21.46 -17.92 -0.09 46.2

Lakefield Gamik 1417 13.88 -2.31 -0.04 42.8

2002 75,577 51,768

Golder 0.978
-

0.07% 7%

HARD 10%
HRD 5%

Golder  (2%)
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Salobo

Golder 2010

SALOBO_HEADER.txt – BHID

SALOBO_SURVEYS.txt –

SALOBO_ASSAY.txt – 

SALOBO_LITHOLOGY.txt – 

SALOBO_RECUPERA.txt – 

Modelo1507_2010.txt – 

HORIZONTAL_HG_SALOBO.dxf  HORIZONTAL_LG_SALOBO.dxf 
HORIZONTAL_WASTE_SALOBO.dxf 

SALOBO_DENSITY.txt – 

7-7

7-7

(m)

434 156,218.35

434 156,121.77

427 149,030.56

411 145,677.49

7-13
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Golder Golders
Datacheck© Salobo

7

12

50 22

Vale FD094

Salobo

Salobo 80,000 7-14
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REF. Pit Fase 9Fase9

  
::

PRO_0010_ GALOY_Ensaio de densidade-rocha sã_REV06.doc PRO_0011_ 
GALOY_Ensaios de densidade - saprolito não estruturado_REV05.doc

PRO_0010_ GALOY_Ensaio de densidade-rocha sã_REV06.doc PRO_0011_ 
GALOY_Ensaios de densidade - saprolito não estruturado_REV05.doc

Vale Alemaõ
105°C 14 0.15%

Vale Alemaõ
105°C 14 0.15%

7-8 (2.342 g/cm3) 2.733 g/cm37-8 (2.342 g/cm3) 2.733 g/cm3

7-22 
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COB 5 31 1.380 3.720 2.118 0.598 0.357 0.282 

BDX 10 37703 1.320 8.761 3.288 0.292 0.085 0.089 

DB 20 1319 2.090 4.340 2.980 0.131 0.017 0.044 

DGRX 30 5736 2.060 5.480 3.458 0.284 0.080 0.082 

GM 40 2167 1.606 3.720 2.752 0.121 0.015 0.044 

RIO 45 4 2.680 2.940 2.803 0.114 0.013 0.041 

GR 50 134 2.290 3.091 2.733 0.124 0.015 0.045 

HD 60 3546 1.520 5.620 2.976 0.288 0.083 0.097 

CX 65 43 2.540 3.580 2.989 0.187 0.035 0.063 

ML 70 5820 1.520 5.520 2.895 0.226 0.051 0.078 

MTB 80 278 2.390 3.890 3.045 0.140 0.020 0.046 

QML 90 3735 1.470 5.530 2.825 0.290 0.084 0.103 

XMT 110 11572 1.300 5.810 3.742 0.450 0.202 0.120 

SP SP 4876 1.080 5.350 2.342 0.532 0.283 0.227 

ZT ZT 2302 1.264 4.841 3.002 0.389 0.151 0.130 

79266 1.080 8.761 3.237 0.461 0.213 0.143 

Golder

-
50

15x15x15 Gemcom

BDX 10 

DB 20 

DGRX 30 - -
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 2010
 10-1117-

7-24 

6 30
0032 Phase 7000 

GM 40 

GR 50 /

HD 60 

ML 70 - -

MTB 80 

QML 90 

XMT 110 -

CuT > 0.6% CuT
0.2%- 0.6% CuT CuT 0

Golder Vulcan

7-16

7-15
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_02 
_02

-
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CuT < 0.2% CuT 0.2% - 0.6% CuT > 0.6% 

0 103 203  % 

BDX 
 N° 3272 18480 7922 

29674 40% 
 % 11% 62% 27% 

COB
 N° 705 0 1

706 1% 
 % 100% 0% 0% 

CX 
 N° 13 4 

17 0% 
 % 0% 76% 24% 

DB
 N° 724 285 173 

1182 2% 
 % 61% 24% 15% 

DGRX 
 N° 1614 2287 1114 

5015 7% 
 % 32% 46% 22% 

GM
 N° 3364 511 64 

3939 5% 
 % 85% 13% 2% 

GR
 N° 175 0 3

178 0% 
 % 98% 0% 2% 

HD
 N° 1982 2015 542 

4539 6% 
 % 44% 44% 12% 

ML
 N° 2075 2245 190 

4510 6% 
 % 46% 50% 4% 

MTB
 N° 311 118 77 

506 1% 
 % 61% 23% 15% 

QML
 N° 1788 1643 260 

3691 5% 
 % 48% 45% 7% 

QZ  N° 2 27 0 29 0% 
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CuT < 0.2% CuT 0.2% - 0.6% CuT > 0.6%   

 % 7% 93% 0% 

RIO 
 N° 4 0

4 0% 
 % 0% 100% 0% 

XMT 
 N° 195 3435 6198 

9828 13% 
 % 2% 35% 63% 

 N° 7242 181 160 
7583 10% 

 % 96% 2% 2% 

 N° 1011 592 294 
1897 3% 

 % 53% 31% 15% 

 N° 24460 31836 17002 
73307 100% 

 % 33% 43% 23% 

CuT XMT
XMT BDX

7-27 
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_02

_02

_02

_02

Salobo XMT CuT  A)
XMT  B) CuT CuT 0.2% - 0.6% CuT >0.6%  
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7.12

Salobo Vale Geology and Resource Modelling, Block Model 2007/2008, 
Salobo Mine Salobo v.2.pdf 2010 6 15

Salobo Vale Gemcom® (Cu) (Au) (De)

Run Length  Salobo Vale  Microsoft Access®
GD_SALOBO.mdb 2

2 Salobo Vale EXPORT_COMP2.txt
Vulcan® slbocompositos.com.isis

407 145,040m
139,967 97% 139,967  (97%)  141,977

(98%)

Salobo

Run Length
Gemcom® 2

(XMT)

Golder 

0.01  2 50%
1

7-11  1  2 
1

 7-11: 
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 (%) 
>=1 70,296 0.005 24.966 0.572 0.784 0.615 1.370 

<1 206 0.005 3.816 0.549 0.650 0.423 1.184 

(ppm) 
>=1 70,296 0.005 67.270 0.322 0.977 0.954 3.037 

<1 206 0.005 21.990 0.346 1.570 2.463 4.542 

(g/cm3)

>=1 71,301 1.165 8.761 3.128 0.515 0.265 0.164 

<1 217 1.520 4.533 3.105 0.415 0.172 0.134 

50%

70°E

7-12

(SAP) (ZTR) (RFR)
7-12

7-12 

1103  (1000)  (100) RFR (3) 

1203  (1000)  (200) RFR (3) 

2103  (2000) (100) RFR (3) 

2203  (2000)  (200) RFR (3) 
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IK
 0.1 0.6

0.6 7-13 Salobo.

 7-13

1003  (1000) 0.6 g/t RFR (3) 

1003  (1000) >= 0.6 g/t RFR (3) 

2003  (2000) 0.6 g/t RFR (3) 

2003  (2000) >= 0.6 g/t RFR (3) 

7-14 7-19

1103 2130 7-20

Salobo

 7-14 

CuT %

1103 17,871 0.005 12.800 0.474 0.517 0.267 1.090 

2103 6,231 0.005 7.634 0.460 0.489 0.239 1.064 

1203 10,651 0.005 24.966 1.369 1.130 1.276 0.825 

2203 4,439 0.005 11.750 1.301 0.912 0.832 0.701 
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1103
2103

1203

2203

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

St
an

da
rd

 D
ev

ia
tio

n
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Mean Grade (CuT %)

CuT Mean Grade  Sts. Deviation by Alterationvs

1103

2103

1203

2203

7-19

7-20

CuT

CuT

Salobo

%
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7-15

 7-15 

ppm

1103 16,963 0.100 0.600 0.248 0.129 0.017 0.522 

2103 6,119 0.100 0.599 0.247 0.132 0.017 0.535 

1203 5,885 0.600 67.270 1.657 2.321 5.385 1.401 

2203 1,972 0.600 58.370 1.517 2.380 5.665 1.569 

1103 2103 7-21
7-22

1103
2103

12032203

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0.0 0.5 1.0 1.5 2.0 2.5

St
an

da
rd

 D
ev

ia
tio

n
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Mean Grade (Au ppm)

Au Me y Alterationan Grade vs Sts. Deviation b

1103

2103

1203

2203

 7-21

pmm
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Salobo

7-22

0.6ppm 90%

Salobo

7-16 7-23

 7-16

g/cm3

1103 17,875 1.710 8.761 3.285 0.306 0.093 0.093 

2103 6,241 2.110 4.709 3.170 0.329 0.108 0.104 

1203 10,652 1.730 5.620 3.612 0.465 0.216 0.129 

2203 4,442 2.000 5.145 3.464 0.374 0.140 0.108 

%
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11032103

1203

2203

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

3.10 3.15 3.20 3.25 3.30 3.35 3.40 3.45 3.50 3.55 3.60 3.65

St
an

da
rd

 D
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ev
ia

ti
no

Mean Grade (Density g/cm3)

Density Mean Grade vs Sts. Deviation by Alteration

1103

2103

1203

2203

g/cm3

7-23

7-24

Salobo

Salobo

%

7-24

Golder 
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SALOBO

Salobo

Salobo

EDA

Salobo

Vale Gemcom® Golder
Salobo  Variogramas 2007_salobo.doc 

Golder ;

(DTH)

Vale DTH
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SALOBO

DTH

1103 1203 DTH

1103 1203 DTH
7-17 Golder

1103 2103

1203 2203

 7-17

(Az/Dip) 

1103 

130/-70 

0.43 0.47 sph 

9

0.10 sph 

120 

40/0 10 45 

130/20 20 90 

1203 

220/-80 

0.30 0.55 sph 

15 

0.15 sph 

100 

130/0 30 80 

220/10 10 45 

2103 

120/-70 

0.50 0.40 sph 

20 

0.10 sph 

150 

30/0 20 65 

120/20 10 90 

2203 

30/-80 

0.27 0.60 sph 

20 

0.13 sph 

120 

120/0 75 120 

30/10 30 90 

Vale DTH
Golder 1003 2003

Vale DTH DTH

 2010 6 30
 10-1117-0032 Phase 7000 

7-37 



SALOBO

DTH

7-18
 7-18 

(Az/Dip) 

1003 HG 

220/-80 

0.40 0.47 sph 

5

0.13 sph 

83 

130/0 50 75 

220/10 10 30 

1003 LG 

130/-70 

0.35 0.50 sph 

10 

0.15 sph 

490 

40/0 13 120 

130/20 10 430 

2003 HG 

210/-80 

0.40 0.47 sph 

10 

0.13 sph 

120 

120/0 78 100 

210/10 25 45 

2003 LG 

120/-70 

0.35 0.50 sph 

20 

0.15 sph 

125 

30/0 53 80 

120/20 50 100 

1003LG 2003HG
1003LG 2003HG

DTH Vale
2203 7-19

7-19  DTH

DTH

1103 0.376 0.350 

1203 0.381 0.350 
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DTH

2103 0.193 0.350 

2203 0.300 0.300 

DTH
Golder DTH

DTH

7-20
1103 1203

7-20

(Az/Dip) 

1103 

100/-80 

0.35 0.49 sph 

10 

0.16 sph 

210 

280/-10 10 250 

10/0 10 125 

1203 

150/-70 

0.35 0.40 sph 

15 

0.25 sph 

420 

330/-20 10 120 

60/0 10 100 

2103 

200/-75 

0.35 0.40 sph 

10 

0.25 sph 

70 

20/-15 10 50 

290/0 5 100 

2203 

120/-55 

0.30 0.40 sph 

30 

0.30 sph 

125 

300/-35 30 100 

30/0 15 40 

2103 2203

1103 1203 2103
2203 DTH
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SALOBO

Salobo Vale Gemcom® 15 15m 15m

Vale  ASCII file Modelo1507_2010.txt Vulcan® Vulcan® 
SALOBO.bmf. 7-21

 7-21 Salobo

111.27 0 0

548,540 9,359,800 -457.5 

15 15 15 

348 150 67 
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SALOBO

7-22 7-23 7-24

7-22

Nº

1103 

1 -40 -90 70 144 108 54 4 9 18 36 9

2 -40 -90 70 288 216 108 4 9 18 36 9

3 -40 -90 70 432 324 162 4 9 18 36 9

4 -40 -90 70 510 410 260 1 36 9

1203 

1 -40 10 0 96 54 120 4 9 18 36 9

2 -40 10 0 192 108 240 4 9 18 36 9

3 -40 10 0 288 162 360 4 9 18 36 9

4 -40 10 0 500 400 600 1 20 1 36 9

2103 

1 -30 -90 70 180 108 78 4 9 18 36 9

2 -30 -90 70 288 216 108 4 9 18 36 9

3 -30 -90 70 540 324 234 4 9 18 36 9

4 -30 -90 70 540 540 350 1 36 9

2203 

1 -30 10 0 144 108 216 4 9 18 36 9

2 -30 10 0 288 216 432 4 9 18 36 9

3 -30 10 0 432 324 648 4 9 18 36 9

4 -30 10 0 500 400 600 1 20 1 36 9
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SALOBO

7-23

Nº

1103 

1 -40 -90 70 190 100 30 18 36 9

2 -40 -90 70 380 200 60 18 36 9

3 -40 -90 70 570 300 90 18 36 9

4 -40 -90 70 760 400 90 18 36 9

5 -40 -90 70 760 450 60 18 36 9

1203 

1 -40 10 0 90 36 100 18 36 9 

2 -40 10 0 180 72 200 18 36 9

3 -40 10 0 270 108 300 18 36 9

4 -40 10 0 360 108 400 18 36 9

5 -40 10 0 450 108 500 18 36 9

2103 

1 -30 -90 70 150 120 96 18 36 9

2 -30 -90 70 300 240 192 18 36 9

3 -30 -90 70 450 360 288 18 36 9

4 -30 -90 70 600 480 192 18 36 9

5 -30 -90 70 750 600 96 18 36 9

2203 

1 -30 10 0 120 54 144 18 36 9

2 -30 10 0 240 108 288 18 36 9

3 -30 10 0 360 162 432 18 36 9

4 -30 10 0 480 162 576 18 36 9

5 -30 10 0 600 108 720 18 36 9
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SALOBO

7-24

Nº

1103 

1 -40 -90 70 500 228 258 4 9 18 36 9

2 -40 -90 70 500 300 400 4 9 18 36 9

3 -40 -90 70 500 500 500 18 36 9

4 -40 -90 70 500 500 500 18 36 9

1203 

1 -40 -10 0 96 30 132 4 9 18 36 9

2 -40 -10 0 192 60 264 4 9 18 36 9

3 -40 -10 0 288 90 396 4 9 18 36 9

4 -40 -10 0 500 400 600 1 20 18 36 9

2103 

1 -30 -90 70 600 192 144 4 9 18 36 9

2 -30 -90 70 600 384 288 18 36 9

3 -30 -90 70 600 500 432 18 36 9

4 -30 -90 70 600 500 500 1 20 9

2203 

1 -30 10 0 72 54 384 4 9 18 36 9

2 -30 10 0 144 108 700 4 9 18 36 9

3 -30 10 0 216 162 700 4 9 18 36 9

4 -30 10 0 600 500 700 1 20 1 20 9

1.5
2 3

85% 40 .
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/
15 36 72

2.4 4.8

7-25

50% 100
2
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7-25

1103 2.53 70 54 27 3.84 300 120 125 

1203 3.72 48 27 60 5.89 45 18 50 4.55 45 30 65 

2103 2.44 45 30 20 3.77 300 90 70 

2203 3.82 67 54 108 6.35 60 27 72 4.09 35 25 200 

98% Salobo

Salobo

0%
5% 10%
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Salobo
-
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: 1± 50

: : 2 ± 50
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: : 3 ± 50

: : @ -70  ± 5
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 @ -70  ± 5

! -44

IK IK
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: 1 ± 50

: : 2 ± 50
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 7-32: : 3 ± 50
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SALOBO

: : 1 ± 50

: 2 ± 50

Salobo
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SALOBO

45 45 45

Q-Q
45

2103

1103 2203

Salobo

1
95% 2 3

3

1

95% 1/2

18

2 95%
18

7
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SALOBO

100 100
140 140 25% 125

125 25% 190 190

 7 : Salobo
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Q3

125 125 190 190

Salobo
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SALOBO

 Salobo :

Salobo

: Salobo :

2%
14%

7-26

 2010 6 30
 10-1117-0032 Phase 7000 

7-56 



SALOBO

1 2 3

87% 11% 2% 

45% 41% 14% 

0% 38% 62% 
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SALOBO

7.13

Vale Gemcom 
15 15 15

Cu Cu_Eq Au Ag

Salobo 24Mtpa NCL  Brasil 2006 11 Vale 2008 2009

Salobo

2009

ROM

2009 5

120Mtpa

Whittle Four-X

Gemcom
1.98 / 700 /

PLAN INT

Golder Vale

Sossego Salobo
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SALOBO

Sergio Brito Consultoria (SBC) 2003 BNV Engenharia 2007
7-27

7-39

1

IB 52.02 42.95 

IC 52.02 
43.77 

IC 52.02 

IA 48.10 36.39 

IA 48.10 42.30 

IB 52.02 
45.53 

2

IIB 52.02 

II 52.02 
43.81 

II 52.02 

IIA 48.10 
42.89 

3
IIIA 48.10

III 52.02 46.72 

4 IV 52.02 42.94 

5

V 52.02 46.50 

VA 48.10 40.58 

V 52.02 
47.36 

6 VI 52.02 
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VI 52.02 

VIA 48.10 42.05 

VI 52.02 47.71 

VI 52.02 47.21 

VIA 48.10 45.53 

7 VII 52.02 50.36 

Salobo

I

II

III

IV
V

VIa

VII

Va

VI

VIb

VIc

VId

IIb

IIa

Ia
Ic

Ib

Tombamento

Ruptura planar e em cunha
Ruptura planar

Modo de ruptura não identificado
Limite do setor

: Salobo
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SALOBO

Salobo Whittle

7-28

PrCu / 1.98 

CvCu / 0.472 

PrAu / 700 

CvAu / 0.419 

7-40 10 Vale
7-41

(c
/lb

) 
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(U
S$

/o
z)

 

7-41
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SALOBO

Vale 2.086 / MCAF
250 0.0152 / 250

0.0433 / Whittle

MCAF = R(IZ,1+(52-IZ)*0.0433/2.086,52,1,53,1+(IZ-52)*0.0152/2.086) 

Golder Whittle Vale
5%

7-29

 ( / ) 8.224 

 (%) -0.023*(1/Cu)+0.9023 

 (%) 2.56*(Au)+64.9)/100 

7-42 3.57%
90% 5.35 g/t 79%

%
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Whittle Golder Whittle Vale

7-43
0.93 / 2.87 /

 2010 6 30
 10-1117-0032 Phase 7000 

:

54 1.98 / 1.110.9 Mt
0.67% 0.41 g/t 7-30 54

: Whittle
Price 
(Cu)

Custo 
Total Total Cost

Incremental 
Cost NPV UCF

US$/lb %CuT gpt Au MtCu MOz Au Kt CuEq MUS$ US$/lbEq US$/lbEq MUS$ MUS$
54   1.98   1.37 2,630.9 1,110.9 0.67  0.41   7,416.4 14.8 9,277.7 22,413.3 1.10       1.43         2,048.6 11,337.3

ineral C ral
REM

Total

Mt Mt

Sulphide m ontained Mine
Pit

1.98 US$/lb 

Whittle

7-64 
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7-31

 Whittle

Whittle

3,058,760 2,630,877 16%

1,935,383 1,520,026 27%

1,123,377 1,110,851 1%

REM 1.72 1.37 26%

7-44 Whittle

Whittle

: Whittle — Sossego 

60 35 45
10%
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SALOBO

Whittle

5%  10%

Vale

Salobo
7-32 2010 2020 Salobo

:

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Perfuração 3 3 5 7 10 13 13 13 13 13 13
PERFURATRIZ DIESEL (12 1/4") - PIT VIPPER 2 2 2 3 4 6 6 6 6 6 6 6
PERFURATRIZ ELÉTRICA  (12 1/4") 0 0 2 3 4 5 5 5 5 5 5 5
T4BH DIESEL (10") 1 1 1 1 2 2 2 2 2 2 2 2

-

2
5

3

1

3
5
5
2
5
4

10
7
5
1
4
3
2

Equipamentos
DEMANDA TOTAL DE EQUIPAMENTOS

Escavação 1 3 4 5 6 7 7 7 7 7 7
ESC. HIDRAULICA (38 jd3) 1 1 2 2 2 2 2 2 2 2 2
ESC. ELÉTRICA (42 jd3) 0 2 2 3 4 5 5 5 5 5 5
Carregamento 2 2 2 2 2 2 3 3 3 3 3
CARREGADEIRA DE PNEUS - LETORNEAU L1850 2 2 2 2 2 2 3 3 3 3 3
Transporte 12 20 27 32 38 46 46 48 44 47 59
KOMATSU - 830 - 240 TON 7 15 22 27 33 41 41 43 44 47 58 58
CAT 793 - 240 TON 0 0 0 0 0 0 0 0 0 0 1
CAT 785 5 5 5 5 5 5 5 5 0 0 0 -
Infra Estrutura / Apoio 16 25 39 46 52 52 52 53 55 55 56
TRATOR DE ESTEIRAS CAT D10 0 2 2 2 2 2 2 2 2 2 3
TRATOR DE ESTEIRAS - Komatsu 375 2 4 4 4 5 5 5 5 5 5 5
TRATOR DE ESTEIRAS - Komatsu 475 2 3 4 4 5 5 5 5 5 5 5
TRATOR DE ESTEIRAS - CAT D6R 0 2 2 2 2 2 2 2 2 2 2
TRATOR DE PNEUS - Komatsu WD600 4 5 5 5 5 5 5 5 5 5 5
TRATOR DE PNEUS - Komatsu WD900 0 0 2 3 4 4 4 4 4 4 4
CAMINHÃO RODOVIÁRIO SCANIA 6X4 - 40 TON 0 0 5 9 9 9 9 10 10 10 10
MOTONIVELADORA - komatsu GD825 3 3 4 5 6 6 6 6 7 7 7
RETROESCAVADEIRA - Komatsu 450 3 3 4 5 5 5 5 5 5 5 5
PÁ CARREGADEIRA - CAT 988 0 1 1 1 1 1 1 1 1 1 1
PIPA HD 785 1 1 2 2 3 3 3 3 4 4 4
PERFURATRIZ DE ESTEIRAS. 8 1/2 POL  - TITON 0 0 2 2 3 3 3 3 3 3 3
PERFURATRIZ DE ESTEIRAS . 4 1/2 POL -  ROC D7 1 1 2 2 2 2 2 2 2 2 2

Sossego

LOM

5%
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SALOBO

0.33%

 =  CTP/  {(PrCu-CvCu) * RcCu * RfCu * (100-PT) * 22.0462 * 100} 

:

CTP= , G&A  ( / )

PrCu = /

CvCu = /

RcCu = 

RcCu = 

PT = 

0.4 / 7-33

PrCu / 1.98 

CvCu / 0.472 

RcCu (%) 96.64 

RfCu (%) 82.12 

PT (%) 0.4

CTP ( / ) 8.624 

(%) 0.33 

RfCu = f(Cu) = - 0.023 * (1/Cu) + 0.923 
 2010 6 30
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SALOBO

Cu Cu = 0.28%. 

0.33% LOM
(Cu_Eq)

Cu_Eq (%) = Cu * [ Au * k ] 

 (A): 

k = [(PrAu-CvAu)*RcAu*RfAu*31.1035] / [(PrCu-CvCu)*RcCu*RfCu*22.0462] 

 (B): 

k = [(PrAu-CvAu)*RcAu*RfAu] / [(PrCu-CvCu)*RcCu*RfCu*22.0462*31.103] 

:

Cu =  (%) 

Au =  (g/t) 

PrAu = /

CvAu = /

RcAu =  (%) 

RfAu = (%) 

PrCu = /

CvCu = /

RcCu =  (%) 

RfCu =  (%) 

31.103 = 

22.0462 = 

K. Lane 1964
7-34
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SALOBO

% CuEq % CuEq 

2011 0.85 2036 0.33 

2012 0.65 2037 0.33 

2013 0.50 2038 0.33 

2014 0.60 2039 0.33 

2015 0.75 2040 0.33 

2016 0.65 2041 0.33 

2017 0.70 2042 0.33 

2018 0.80 2043 0.33 

2019 0.70 2044 0.33 

2020 0.75 2045 0.33 

2021 0.60 2046 0.33 

2022 0.60 2047 0.33 

2023 0.65 2048 0.33 

2024 0.65 2049 0.33 

2025 0.60 2050 0.33 

2026 0.60 2051 0.33 

2027 0.60 2052 0.33 

2028 0.50 2053 0.33 
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% CuEq % CuEq 

2029 0.33 2054 0.33 

2030 0.33 2055 0.33 

2031 0.33 2056 0.33 

2032 0.33 2057 0.33 

2033 0.33 2058 0.33 

2034 0.33 2059 0.33 

2035 0.33 

7.14
Golder Associates S.A. (Golder) Vale Salobo

(SEC) 7 NI 43-101
Salobo

:  2010 6 30 Salobo

¤
(Mt) 

Cu 
(%) 

Au 
(g/t)

¤
(Mt) 

Cu 
(%) 

Au 
(g/t)

¤
(Mt) 

Cu 
(%) 

Au 
(g/t)

Salobo 569.2 0.75 0.48 554.1 0.64 0.42 1123.3 0.7 0.45 

¤

Golder Vale Golder
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SALOBO

7.15

Golder Associates Salobo 

Vale 1997 (SEC)
F-3 Vale 1997

1999 MRDI MRDI 2000
5 AMEC 2002 AMEC MRDI

Salobo 2003 AMEC Plc. 2004 Pincock Allen& 
Holt (PAH) 2004

PAH
AMEC

AMEC Salobo

2006 12 31 PAH Salobo - AMEC 2004 Salobo
(SEC) Vale 20F

Pincock, Allen  Holt (PAH) 2008 2 Salobo 2009 4 Snowden
Snowden Vale Salobo

2004 JORC (2004)

Salobo Sossego

Sossego

Sossego
Solobo

7.16
1992 / (EIA/RIMA) Salobo

1994 9 33/94
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SALOBO

2001 9 2003
9

2003 5 416/2006
2006 12 28 IBAMA 4 SMSA 94

2004 1

Golder Salobo

Vale Salobo Golder

7.17
Salobo

Parauapebas (85 )

7.18
Vale Salobo 7-36

2.24 USD/t 

7.9 USD/t 

35.18 USD/t conc. 

$ 25 M 

Sossego

7.19
13.42
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SALOBO

7.20
7

CFEM CSLL CFEM
Salobo

50,000 2014

25% CSLL 9%
15% 15% 20%

7.21

Golder Salobo DCF Golder Vale
DCF

Salobo 1

Salobo

2008

7.20

2009 Golder

Salobo

Golder

Golder Vale DCF
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SALOBO

2009

DCF
Golder

+/-20%
Golder 6% 10% 0.5

N
P

V

 Salobo 

Vale

7.22
LOM Salobo

LOM 2010 2047 37 2059

 7-46 Salobo 2009 2010 2059
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Stock LG

Stock HG

Estoque para planta

Sulfeto Mina

Teor de alim. da Planta (Cu Eq %)

Cut-off aplicado no Plano

Cut-off Otimiz. Whittle

Cut-off Otimiz. Lane (NCL)

: Salobo
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