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Mwashya R4 Kolwezi Kimpe 2  
Mwashya Likasi Shituru  

  
Mines RSF/DStrat  

Mwashya  Mutanda Shituru  

2.1.3.3  
Mutanda Kansuki Kansuki Kolwezi
Kalumbwe Myunga 75km  Roan Kolwezi

 Tilwezembi Deziwa Mutanda Kalumbwe Myungwa ( 4)   

Mutanda Roan Dipeta R3 Mwashya R4 Nguba Ng 1.1 Ng 1.3  
Shituru Mutanda

 Roan Nguba Ng 1.1
 terre rouge sol laterite  

--  

 
Nguba Ng 1.3  
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2.1.3.4  
Dipeta R3  

 
/    

 
30mm  

/  Cailteux 2005 R3  
 R3

R4  

R3 Nguba 1.1 Nguba 1.3 R4 /
 R4  

Mwashya R4  
 

 
 

R4
 

 
  

  

R4  

Mutanda Nguba Ng 1.1
  

-- Katanga   
R4  Ng 1.1 R4

 60m  

 
 Ng 1.1.  

Mutanda Ng 1.2 Nguba Ng 1.3 Ng 1.1 Roan  
Mutanda  

2.1.3.5  
Kansuki  Mutanda

 
  

R4   

Roan  
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2.1.4  
2.1.4.1  

Cu2CO3(OH)2 --Cu5(PO4)2(OH)4

CoO.OH  
SO3  

   

  

�  

�  

� -  

�  

 

�  

�  

�  

�  

 
  

Cu2S  
 

 [(Co,Mn)O(OH)]  

 
  

824



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
23

 
 

 

1
 K

at
an

ga
 

  
 

 
 

 

+ 
50

0 
M

a 
K

un
de

lu
ng

u
K

un
de

lu
ng

u 

P
la

te
au

x 
K

u 
3 

 
 

  
K

iu
bo

 K
u 

2 
 

 
 

K
al

ul
e 

K
u 

1 
 

 
K

u 
1.

3
C

al
ca

ire
 R

os
e 

O
ol

iti
qu

e
 

 
 

K
u 

1.
2

C
al

ca
ire

 R
os

e
 

 
 

K
u 

1.
1

 
 

+ 
62

0 
M

a 
N

gu
ba

K
un

de
lu

ng
u  

M
on

gw
ez

i N
g 

2 
 

 
 

Li
ka

si
 N

g 
1 

 
 

N
g 

1.
3 

 
 

 
N

g 
1.

2
 

 
 

 N
g 

1.
1

 
 

+ 
75

0 
M

a 
R

oa
n 

M
w

as
hy

a
R

-4
 

 
R

-4
.2

 
 

 
R

-4
.1

 
-

 

D
ip

et
a

R
-3

 

 
R

-3
.4

 
 

 
R

-3
.3

 
 

R
-3

.2
 

R
G

S
 

R
-3

.1
 

 
M

in
es

R
-2

 
K

am
bo

ve
 

R
-2

.3
 

-
 

 
 

R
-2

.2
 

 
 

 
 

-
 

K
am

ot
o 

 

R
-2

.1
 

R
-2

.1
.3

R
oc

he
s 

S
ili

cu
eu

se
s 

C
el

lu
la

ire
 

-
 

 
R

-2
.1

.2
-

 
 

R
-2

.1
.1

R
.A

.T
. g

ris
es

 
-

 

R
A

T 
R

-1
 

 
R

-1
.3

 
-

  
 

R
-1

.2
 

-
-

 
 

R
-1

.1
 

-
  

R
.A

.T
. 

 
 

<9
00

M
a 

 
 

825



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
24

 
 

 

 
4

 K
ol

w
ez

i
 

826



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
25

 
 

 

 
5

 M
ut

an
da

 

 

827



 
MUTANDA 

 

12971-10171-3  26 
 

 

2.1.4.2  

  
 1mm  

 -
3mm   

 

 

2.1.4.3  
Mutanda  900m 500m  

R4 50m  35  
  

25mx 25m 1m  25m
50m   

60m
  

50m x 50m   

828



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
27

 
 

 
6

 M
ut

an
da

 

829



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
28

 
 

 

 
7

 M
ut

an
da

 

 
0.

4%
1%

50
m

 

830



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
29

 
 

 

 
8

 M
ut

an
da

 

 
0.

4%
1%

50
m

 

831



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
30

 
 

 

 
9

 M
ut

an
da

 

 
0.

4%
10

0m
 

832



 
M

U
TA

N
D

A
 

 20
11

5
4

 
12

97
1-

10
17

1-
3 

 
31

 
 

 

 

10
 M

ut
an

da
 

 

833



 
MUTANDA 

 

2011 5 4  
12971-10171-3  32 

 

2.2  
2.2.1  
2.2.1.1  
Mutanda 80 Gecamines

Roan 4  2004 DD
RC  100m

 

2.2.1.2  
Groupe Bazano Mutanda Hill

 70 70m  2005
 

2.2.1.3  
2006 6  

 
 

 
11   

2.2.1.4  
2005 Mutanda Mining Gecamines

33 DD 1,780m  
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 Gecamines 28 RC DD
 

Gecamines Groupe Bazano 2005 11
47 80m  2006 9

Gecamines   2007 6
 

25m  25m  
100m 50m  RC

2006 2007
80m  65

 

2007
RC 12 13  14  

 
12   
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13   

 
14   

2007 12 610 RC 66 DD 68,818m 2  
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 2 2007 12  

 DD  RC  

 -  - 4 320 
 - - 6 1,200 
 6 621 -  -  
 12 1,908 -  -  

 -  - 88 7,040 
 14 3,662 38 3,214 

 13 3,007 186 13,950 
 21 5,097 288 28,800 

 66 14,294 610 54,524 
 

RC 5m RC DD RC
3  RC  

DD008/RC201 DD016/RC268
 

3  RC DD  

        

 m m m % % 
DD001 71.9 79.6 7.7 1.32 0.68 
RC253 72.0 80.0 8.0 1.41 1.70 
DD003 54.3 80.5 26.3 8.42 1.22 
RC248 54.0 80.0 26.0 5.99 0.86 
DD008 0.0 18.0 18.0 1.75 1.27 
RC201 0.0 18.0 18.0 0.29 0.94 
DD008 33.8 65.4 31.5 5.65 1.87 
RC201 34.0 65.0 31.0 4.91 1.56 
DD009 0.0 80.0 80.0 2.47 1.43 
RC234 0.0 80.0 80.0 3.20 1.65 
DD010 10.1 80.0 69.9 3.48 1.56 
RC230 10.0 80.0 70.0 4.84 1.64 
DD012 0.0 12.9 12.9 8.02 5.58 
RC256 0.0 13.0 13.0 7.83 3.33 
DD012 54.0 80.0 26.0 0.58 0.08 
RC256 54.0 80.0 26.0 0.67 0.73 
DD016 19.0 58.0 39.0 0.86 1.39 
RC268 19.0 58.0 39.0 1.61 2.00 

DD  3.32 1.51 
RC  3.54 1.57 
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2 2008  
 CNW 2010 11

104,664m  800 RC 184 DD CNW 25m x 50m
Mutanda  

4   
 m   

 26,414 292 
 20,931 126 

 42,122 411 
 7,348 68 
 7,850 87 
 104,664 984 

 

 
15  Mutanda  

2.2.1.5  
650m  

200m  

2.2.2  
2.2.2.1  
2007 8 25 9 16 Mutanda
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35  
 GPS 10m

93km  

Scintrex Envimag   
 

 

Geosoft 35m  15m
  

 

 
16   
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17   

 18 20nT  19
 

 19  

18 A  B C D
 A  

19  
 - -  

 

2.2.2.2  
IP  

2007 11 2008 3 4
50m 500m

25m 50m   

10mV/V
20mV/V  
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18  Mutanda  

 
19  Mutanda  

IP  
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2.2.2.3  
(Southern Mapping) 2007 4

0.5m  DTM MapInfo Surpac
 DTM RMS 0.3m

 DTM Surpac DTM MapInfo  

2.2.2.4  
 

UTM WGS84 35   2007
4 DTM  

0.5m   
 

   

 
984 800 RC 145 DD 38 RC DD  

  

 
94 DD MDA DDMET 39  29

 
 DD001-DD004   55

475  

 
20  55  

900m 5m

842



 
MUTANDA 

 

2011 5 4  
12971-10171-3  41 

 

 
Mapinfo Surpac WGS 84 UTM RC

GPS  
 

30m
Surpac  RC 80m  

 
RC

 

RC
50  

Mutanda /  

 
RC  

  Geolog
Sable  

Sable   

 RQD  Excel
Sable  

 
/ RC  

300g 5kg
Kolwezi  

 
 

 

  

 
Mintek   

  

  

SRK QA/QC  
 Bazano
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300g Kolwezi Bazano

2g  

 
Mutanda 399  

 2.75t/m3 0.23  47
3.0t/m3

  

Mintek
CSIR  

2.5t/m3 CSIR  

 
RC  

 65 1.43t/m3 1.83 t/m3

1.00t/m3  AusIMM  (Field Geologists Manual)
 R3

1.6t/m3 1.7t/m3  
  

SRK 1.43 t/m3 2.75 t/m3  
2.25t/m3  

 
 

 
Surpac   

 Geolog
Sable  2008 1

QA/QC QA/QC
 

2.3 QA/QC  
RC QA/QC Mutanda DD QA/QC

  QA/QC
RC  

RC DD  Mutanda
 RC

 RC 80m
68.6% DD 63.5%  3 40m RC 41% DD
57% 40-80m 68% RC 70% DD  

 

RC  
3kg  
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Kolwezi Bazano  
7 20   

 
 

  

98% 99%
HARD 0.1% 1.6% 98%

97% 98%  
 

 AAS
 

2007 3 Bazano 132 SGS 
Lakefield  RC 2006 12  12

 120
5% 14% Bazano  

421 SGS Lakefield 5% 11% SGS
 Bazano 2.97% SGS 3.01%

Bazano 1.14% SGS 1.22% 99% 100%  

 
21  SGS Groupe Bazano  
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4%
 

 
  

40,000  

2007 Bazano AAS
AAS  

2007    

2008 1 Kalalushi SGS 4,500  
1% Bazano 1%

 SGS 1.85%  Bazano
1.81%  SGS Bazano 0.63% 0.91%  

R2 0.49 0.43
 SGS SGS

Bazano  Bazano  
 

AAS  
 SGS  

SGS 4,500 320 Alfred Knight
 Alfred Knight

8.15% SGS 7.95% 1.00 R2 0.93  
Alfred Knight SGS 1.30% 1.31%  0.97

R2 0.97  

2008 2 Kalalushi SGS  2010
11  

Alfred Knight  
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22  SGS Alfred Knight  

 
23  SGS Alfred Knight  

 

SGS Groupe Bazano  
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Bazano SRK
 Bazano RC Mintek DD  GAA SRK

 

2.3.1  
2.3.1.1  

 5  

5   

 ME MC CNW 
 0.4%  1.0%  0.4%  1.0%  0.5%  

 %  %  %  %  %  %  %  %  %  %  
  

 5 5 5 5 5 5 5 5 4 4 

 15 15 15 15 15 15 15 15 15 15 

XYZ

 
91.727 114.693 77.559 48.842 158.236 108.051 67.265 169.552 66 66 

 0 0 25 25 0 0 330 330 160 160 
 0 0 20 20 0 0 20 20 0 0 

 0 0 25 25 0 0 0 0 60 60 
 

/  1 1 1.5 1 1 1 1.5 1.5 1.5 1.5 

 
/  1 1 3 1 1 1 3 3 3 3 

 5 5 5 5 5 5 5 5 5 5 

  
 Y 2 2 2 2 2 2 2 2 4 4 
 X 2 2 2 2 2 2 2 2 4 4 
 Z 1 1 1 1 1 1 1 1 4 4 

 2 2 2 2 2 2 2 2 2 2 
 0.20536 0.17102 2.073121 0.22782 0.100827 0.227825 3.073465 0.75592 4.2 1.1 

C1 0.215551 0.240437 14.01513 1.154885 0.144164 0.421375 9.489304 1.331542 13 1.27 
R1 10.75 48.571 18.519 9.111 6.318 60.041 11.671 34.869 25 18 

 1 0 0 25 25 25 0 330 330 160 160 
 

1 0 0 20 20 20 0 20 20 0 0 

 1 0 0 -25 -25 -25 0 0 0 60 60 
 

/ 1 1 1 1.5 1 1 1 1.5 1.5 1.5 1.5 

 
/ 1 1 1 3 1 1 1 3 3 3 3 

C2 0.229818 0.226342 4.167792 1.450856 0.1029 0.241535 2.110826 1.742701 2.3 1.95 
R2 91.727 114.693 77.559 48.842 158.236 108.051 67.265 169.552 100 85 

 
2 0 0 20 20 20 0 20 20 0 0 

 2 0 0 -25 -25 -25 0 0 0 60 60 
 

/ 2 1 1 1.5 1 1 1 1.5 1.5 1.5 1.5 
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 ME MC CNW 
 0.4%  1.0%  0.4%  1.0%  0.5%  

 %  %  %  %  %  %  %  %  %  %  
 

/ 2 1 1 3 1 1 1 3 3 3 3 

2   91.727 114.693 77.559 48.842 158.236 108.051 67.265 169.552 100 85 
3   137.5905 172.0395 116.3385 73.263 237.354 162.0765 100.8975 254.328 200 150 
4   183.454 229.386 155.118 97.684 316.472 216.102 134.53 339.104 300 200 
5   229.3175 286.7325 193.8975 122.105 395.59 270.1275 168.1625 423.88 500 500 

 

2.3.2  
2.3.2.1  

ME MC CNW
  5 

  

� X Y Z 40m x 40m x 10m  

� 5m x 5m x 2.5m 

2.4  
JORC  JORC

 

 
 Inferred

Indicated Measured  

 

 
  

 

 
 

 

 
 

 

2.5  
JORC 6  ME MC

2010 10 31 Mutanda
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6  2010 10 31 Mutanda   

2010 12 31 Mutanda  

 

 Mt %  %  
 7.8 1.62 0.81 
 5.3 1.16 0.67 
 7.6 0.95 0.91 

 20.7 1.28 0.81 

 

 Mt %  %  
 29.0 2.67 1.13 
 18.4 1.65 0.87 
 164.6 1.03 0.45 

 212.0 1.34 0.60 

 

 Mt %  %  
 66.8 2.10 0.55 
 0.02 0.17 0.05 
       

 66.8 2.10 0.55 

MUMI  

 Mt %  %  
 103.7 2.22 0.73 
 23.8 1.54 0.82 
 172.1 1.03 0.47 

 299.5 1.48 0.59 
 

1) 2004 JORC   

2)   

3)  
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24  Mutanda  

2.5.1  
Mutanda  

Mutanda  

3.0  
3.1  
3.1.1 LOM  

LOM  

� SMU  

�

�  

�  

�  

LOM Mutanda Mutanda    

3.1.1.1 SMU /  
SMU   SMU

SMU SMU
   

SMU  
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�  

�  

�   

�  

�  

�  

SMU   SMU
SMU   SMU

SMU
 

� SMU   

�  

�  

SMU  

7  SMU  

  SMU 

Mutanda  m 10 x 10 x 5 
 

 
  

 

� 
 

� 100% ROM
 

 

 

 

�  

� 
 

SMU  
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3.1.1.2  
  GEMCOM Whittle

  Whittle  

Whittle Lerchs-Grossmann   
  

  
   

Whittle    

�
 

�     
 

 

�    
   

�    
 

�   

Whittle   

 
25   
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8   

   

 90% 80% 
70%  90% 80% 
30%    

   
 

3.1.1.3  
  

    

   

�  

�  

�  

�  

�  

�   

�  

GEMCOM Surpac     
    

5 10   
  

   

3.1.1.4  
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26   

3.1.1.5  
RUNGE Xpac     

 

3.1.2  
2009 1 2010 12   

1% Mutanda
 

3.1.2.1  
R5 LOM   DTM

  DTM   
Mutanda   2.5m   DTM

  DTM R5
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27   

131 3.37%
2.31%   1.3 R5 Mutanda   

 

 
28   
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3.1.2.2  
DTM    

DMS 160,500m3 LWG
109,100m3   

 

  2009 2010
2010   

  Mutanda 9.7% 3.0% 
5%  

3.1.2.3  
DTM   DTM

  Mutanda 10m
  DTM   
DTM 1   

 

 
29   

  0.7%
70%    
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30   

3.1.3  
Mutanda     

 

 
31   
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3.1.3.1  
5% 5%

 ROM  

SMU   
10m x 10 m x 5 m SMU

70%   

 

Mutanda

100%
 

 
32  Mutanda  
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33  Mutanda  

Mutanda 0.85%   
    

SMU 46% 3%   
 

 
34  Mutanda  
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35  Mutanda  
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36   

3.1.3.2  
Mutanda Whittle   

   

Whittle    

Mutanda  

9  Mutanda  

  Mutanda  

 US$/t 3.93 
 US$/t 89 
  Cu   US$/t Cu 1 487 
  Co   US$/t Co 7 054 

 % 10 
 % 90 
 % 80 

 US$/t 5 500 
 US$/t 24 250 
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3.1.3.3  
Whittle

 

 
37   

  
 

 
38   

  

863



 
MUTANDA 

 

2011 5 4  
12971-10171-3  62 

 

 

 
39  Mutanda  

Whittle

 

 
40  Mutanda  
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10  Mutanda  

  Mutanda 

  5.0 
  4.0 

  65.0 
  20.0 
  5.2 11 1  

 

3.1.4  
3.1.4.1  
Mutanda 11 2.3   5,990

2022 4.2mtpa 2011 2012
220   

3.1.2.2 3.1.2.3
  269,600m3 9.7% 3% 

1,000,000m3 0.7%   
   

 11  Mutanda  

  Mutanda 

 ktpa 100 
 ktpa 23 

  2011 
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LOM  

 
12  Mutanda LOM  

 

Mutanda  2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

t  *000t 706 2 247 2 389 2 751 2 774 3 241 3 208 3 622 3 173 3 507 

 *000t 24 80 100 100 100 100 100 100 100 100 

 *000t 13 23 23 23 23 23 23 16 15 19 

t  *000t 6 952 12 484 14 286 13 903 13 880 13 389 13 423 12 988 13 460 13 108 

 % 3.78 3.96 4.65 4.04 4.01 3.43 3.46 3.07 3.50 3.17 

 % 2.22 2.03 1.45 1.18 1.40 1.22 1.29 0.56 0.59 0.66 

 *000t 27 89 111 111 111 111 111 111 111 111 

 *000t 16 46 35 33 39 40 41 20 19 23 

 

Mutanda  2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

t  *000t 3 906 4 185 3 756 3 211 3 465 3 850 3 265 2 794 3 302 278 

 *000t 100 100 100 100 100 100 100 100 100 8 

 *000t 23 23 21 14 11 23 23 21 23 3 

t  *000t 12 688 8 985 1 908 1 899 4 243 5 503 5 237 1 799 2 291 65 

 % 2.84 2.66 2.96 3.46 3.21 2.89 3.06 3.98 3.36 3.35 

 % 0.86 1.00 0.69 0.55 0.41 1.11 1.23 0.95 1.13 1.35 

 *000t 111 111 111 111 111 111 111 111 111 9 

 *000t 34 42 26 18 14 43 45 26 37 4 

 

R5 70% 5
4.14% 

2021 1,300  
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41  Mutanda  

2013  

 
42  Mutanda  

30%
30%
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43  Mutanda  

Mutanda 10 2013
 

 
44  Mutanda  

LOM 10

  

868



 
MUTANDA 

 

2011 5 4  
12971-10171-3  67 

 

�  

�  

�    

MER  
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ROM   
   

 
46  Mutanda  

3.1.4.2  
 

13  Mutanda LOM  

   2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

  *000t 20 314 880 765 852 1265 1300 670 1075 1399 

% % 0.49 0.57 0.57 0.60 0.58 0.58 0.59 0.61 0.58 0.59 

 t 68 1 255 3 537 3 217 3 481 5 111 5 351 2 867 4 373 5 807 

 t 10 000 10 000 10 000 10 000 10 000 10 000 10 000 10 000 10 000 10 000 

 

   2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

  *000t 1517 1717 708 722 896 2187 2164 700 610 21 

% % 0.63 0.60 0.63 0.62 0.58 0.58 0.63 0.60 0.61 0.65 

 t 6 679 7 254 3 105 3 136 3 646 8 955 9 504 2 937 2 608 98 

 t 10 000 10 000 10 000 10 000 10 000 10 000 10 000 10 000 10 000 10 000 

5,000    
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47  Mutanda  

3.2  
Mutanda 2010 12 31

 

 
14  Mutanda  

 
   

 %  %   %  %   %  %  

Mutanda  47,176 3.4 0.9 6,570 3.1 1.2 53,746 3.4 0.9 

ROM
 2,227 3.4 2.3    2,227 3.4 2.3 

 49,403 3.4 1.0 6,570 3.1 1.2 55,973 3.4 1.0 

 

3.3  
 

�  560
 

� 
 

� R5 LOM LOM
 

� CNW  
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3.4  
Mutanda  

� Mutanda  LOM
 

�   
CNW  

� Kansuki 4km2  
  

� LOM 560     
 

� LOM 1,190     
 

 

� Kansuki LOM  Kansuki
 

 

4.0  
4.1  
Mutanda

 

20,000 / tpa
2010 11  

2011 1 1 2010 2010
1,851mt  

40%  

SX EW
PLS  

Mutanda  

2009 5 18  

Mutanda 3 1  110,000t
23,000t  

2 2011 8 31
2010 4 SX-EW #2 2011 7 SX-EW#3 -- 20,000t
SX-EW #2 1 SX-EW#3

3 2011 2
SXEW  
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3 40,000t EW#1 EW#2 EW#3
20,000t 25,000t  4 35,000t

110,000t  3 2 SX 2 80,000t 20,000t
1  10,000t  3 2012 1

 

2011 1 1 Mutanda 2010  

3 Mutanda 0.5-0.85% Mutanda
110,000tpa  

1 2011 1 2  

390tpd 73tpd SO2 2011 8 31
Mutanda 30 Mutanda /SO2

 

20K  48 1
2  
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4.2  
Capex

Opex  
 

 EPCM
 

30  2010 2011
 

10.0  

4.3 20,000 tpa  
20,000 tpa 2010 11

 

4% 2% 560,000 tpa ROM
 20,000 tpa 11,000tpa  

 

�  

�  

�  

�  

� CCD PLS  

�  

�  

� SX  

� EW  

� /  

�  

�  

�  

�  

20,000 tpa  
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4.4  

 
  

 

 
 

 

  

 
 

 
52   
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4.5   
 

 
  

  

 

4.6  

 
  

/
 25% W/w Co3+ Co2+ Co3+   

Mutanda Mining
 

 
55   
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4.7 CCD  
CCD

  

CCD PLS  
PLS CCD  

CCD  CCD
 

 
56  CCD PLS  

4.8  
SX

 

PLS
   

24
24 30  

4.9 SX  
PLS
 PLS
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Tricanter    
  

 

 
57  SX  
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4.10  

 
58   

 
59   

66 16  48
49    
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(18)  
 

 
60   
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61  2010 9  

4.11  
-   

4.11.1  

pH 3.5  40  
  

 
-  
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4.11.2  
- 20%m/m pH

8.2  50   
 

  
 

 

4.12  
 

 
 

4.12.1  
 10

 

4.12.2  
673 4  

4.12.3  
 

  

4.12.4  
40%  

 

ISO  

4.12.5  
Bond  

Bond  

4.13  
4.13.1  

 

/  
 

4.13.2   
   

�   
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�   

�  

�  

�   

4.14   
50 tph DMS /  

1t  

2011 50tph 25% 17,133mt
 

4.14.1  
390 tpd 73 tpd SO2 2011 8

 SO2 SO2

 3,000  

 
62  DMS   
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889



 
MUTANDA 

 

2011 5 4  
12971-10171-3  88 

 

 

4.15  
40,000 tpa 12,000 tpa 2

 2011 8  

 
64  40,000 tpa  

20,000 t
2 80 ktpa 3  

3 2 110 ktpa
  3 1.03 2012 3 2

 

1 2
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4.16  
 Mutanda

  Mutanda
400  500 300 - 400  

Mutanda   3,000  
4,000 t Ndola  

 

  Mutanda Mutanda
 Mutanda

 

4.17  
Mutanda 20,000 tpa 11,000 tpa   

40,000 tpa 12,000 tpa 2011 8
2012 100,000 tpa  

 

Opex
Capex  

5.0  
5.1  
Mutanda Mine TSF 65  2010

12 1 mamsl 1392 m  
2 100  10.6m
10  10 500  

500,000 t   
66   

1.5mm HDPE 67 68
300mm   

 

NB 160  
 1.8m 2.0m   

TSF RWP 66  
  TSF
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66  Mutanda TSF  

 
67  Mutanda

 

 

HDPE  N 
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68  Mutanda  

5.2  
Mutanda TSF  

� Mutanda (Mutanda Tailings Storage Facility:Design and 
Initial Operation Requirements) 01 Final 2009 12 Metago 
Environmental Engineers Metago 2009  

� Mutanda Ya Mukonkota (Mutanda Ya Mukonkota Project 
Environmental Adjustment Plan) MUTANDA/CG/LM/002/07 2007 MUTANDA 
SPRL  

5.3  
64  

 
CAMI EIS  

Mutanda EAP Mutanda PE662
Mutanda  64 Mutanda

Mutanda Mutanda /
 

Metago 2009
 

 

�  
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�  

�  

�  

�  

� HDPE  

Mutanda  

5.4  
 

 

�    

�  
 

� /  HDPE  
 

�  

�  
900mm  RWP

 

�   
 

�   
  
 

5.5  
Metago 2009 Mutanda  

 
 

EAP  

5.6  
EAP Mutanda  

  

5.7  
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6.0  
6.1  
6.1.1  

  

� Google Earth  

� 
 

� AutoCAD  

� GAA
 

�  

� GAA
 

� GAA  
 

6.1.2  

� GAA
 

GAA  
 

� /  
GAA   

6.2  
 

� (closure Cost Schedule of Quantities.xls) Knight Piesold Consulting
 

� Mutanda Mining 2010 Mutanda (Mutanda Copper and Cobalt Mine, 
2010 Closure Cost Assessment for Mutanda Mining) Knight Piesold Consulting  

301-00293/02  

Knight Piesold /
 

6.3  
 Google Earth

  

 69  
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�  266  

�  7  

�  53.2  

�  0  

 
69   GAA   

6.3.1  
 

�  

�  

� 20K  

� 40K  

� TSF  

�  

� DMS  

�  

�  

�  
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6.3.2 GAA  
GAA  

�  

�  

� P&G  

� 
   

6.4  
  

6.4.1  

�  /
 

/
 

�  
P&G  

GAA  

� 
 

 

� 
  

� 1,000mm  

� /  

�   

6.4.2  

  
 GAA   

 

� /  

� 400mm  

�  

�  
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�  

�  
 

�  

�  

�  

�  

� 2%
 

�  

� 5
 

6.4.3  

� P&G 12% 10%  

6.5  
 

�  

�  

�  

�  

�  

�   

15 16 Knight Piesold Consulting GAA 15
16  GAA Knight Piesold

   

�   

� Knight Piesold  

� GAA  

�  
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6.6  
Google Earth

GAA  GAA /
  

 
 

Knight Piesold Consulting 430
 GAA 810  

7.0  
Mutanda Mine

Glencore International plc  

 

� ESIA EMP  

�  

�  

�   

�  

Mutanda Mine 3.0   

7.1  
Mutanda Mine   

� 40m   

� 60m  

� CNW 2011  

� Clinic Quarry  

LOM 20  

7.2  
Mutanda  Mutanda

    

7.2.1 1 20,000 tpa  
20,000 tpa 2010 9 2011

2 1 4% 2% 90%   

20,000 tpa  CCD
SX EW  
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7.2.2  
 

� DMS  DMS
 DMS 2011

A van der Merwe   

�  Mutanda
 

 A van der Merwe      

7.2.3 2 40,000 tpa  
2 40,000 tpa 2011 3

40,000tpa 20,000tpa SAG  

3 40,000t 2 2012 1
110,000t 23,000t   

7.2.4 TSF  
Mutanda  

� DMS  

� 65 Mutanda   

DMS Mutanda  

10 10 500  
  

10m  

 
RWD  
 1.5mm HDPE

300mm  

64
 

� CAMI
    

� EIS CAMI
 

7.2.5  
Mutanda  

�  

�  

� WRD Clinic Quarry  
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�  DMS
DMS   

7.2.6  
 

�  Camp Bellevue  

�  Groupe Bazano
  

�  

�  

�  

�  

� Groupe Bazano   

�  

�  

�   

7.3  
 

� GAA  

� GAA 2010 12 9   

� GAA 2010 12 9      

  

7.3.1  
Mutanda Mine   

� Mutanda ya Mukonkota PE 662 (Interim Feasibility Study Report for 
Mutanda ya Mukonkota Project PE 662)  

� EIS  

� EMP  

� EAP  

� Environmental Opinion 403/CPE/2007
 2007 1 20  

� 2007 1 22 404/CPE  
Mutanda Sprls PE662 EAP  2007 1 22  
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� SiVEST EMP EMP 2008 3 Mutanda Mining (Mutanda 
Mining Feasibility Study) 12   

� Mutanda Mine Paradigm Project Management 2008 3
Mutanda Mining  

� Mutanda SRK 2008 3  

� Mutanda Mining SPRL  2010 11 Mutanda 2010 11 1
A1   

� Mutanda 2010 / 2010 12 2  2010   

7.3.2  
 

� Danny Callow  Mutanda  

� Andr  van der Merwe  Mutanda  

� Dawid Myburgh   

� Kasia Murawiecka   

7.3.3  
2010 12 9 Mutanda Mine

/   

7.4  
GAA Mutanda  

 
 

 

7.5  
Mutanda  

7.5.1  
7.5.1.1  

007/2002 2002 7 11 64
CAMI

 

Mutanda PE662 PE4959  Mutanda

EIS   

7.5.1.2  
038/2003 2003 3

DPEM EIS
EMP   
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Des Amenageurs de la DRC GAC SPRL Mutanda ya Mukonkota PE 662
2007 2 EIS EMP EAP

404/CPE   

2008 3 SiVEST EMP  
EMP

   

7.5.2  
17 Mutanda IFC
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7.5.3 Mutanda  
Mutanda  

� SHEQ  
2011  Mutanda

  

� EIS EMP  DPEM
Mutanda DRC

IFC  DRC BAEEM
EIS   

� 2011 EMS EMP  

� 
 

� Mutanda
   

   

� DMS  
Mutanda

  

� Mutanda
 

� 
 

7.5.4 Mutanda  
17 Mutanda  

CSR   

7.6  
Mutanda

 Mutanda Mutanda  

 

7.7  
� DPEM 2007 1 20  EAP Mutanda ya Mukonkota

PE 662 (Interim Feasibility Study Report for Mutanda ya Mukonkota Project 
(PE 662) 403/CPE/2007 (Environmental Opinion No. 403/CPE/2007)  

DPEM   2007 1 20  

� DPEM 2007 1 22  Mutanda PE662 404/CPE
2007 1 22 . DPEM   2007 1 22
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� GAC SPRL 2007  EIS EMP
EAP  Mutanda ya Mukonkota PE 662 (Compiled for the 

Interim Feasibility Study Report for Mutanda ya Mukonkota Project PE 662)  

� Mutanda Mining SPRL 2010   2010 11 Mutanda 2010
11 1 A1   

� Mutanda Mining SPRL 2010  2010 / 2010 12 2   

� Paradigm Project Management 2008  Mutanda Mine (Social needs assessment for 
Mutanda Mine)   2008 3 Mutanda Mining (Mutanda Mining 
Feasibility Study)  

� SiVEST 2008  Mutanda Mining EMP  2008 3
12   

� SRK 2008  Mutanda (Geology and exploration of the Mutanda Property)  

8.0  
8.1  

 
  

 

2009 15.7Mt 5.4Mt 35%  
0.6Mt 3.8% 0.3Mt 1.9%  2009 18.4Mt

2.9Mt  18.2 Mt ICSG
2010 10 1 2011 17Mt 19.7Mt 18

2011  

18  USGS  

 2006 2007 2008 2009 

 2010 

 
2010 

 
2011 

 
 14 991 15 474 15 528 15 754 11 853 16 235 17 076 

 14 678 15 191 15 399 15 466 11 729   
 2 613 2 743 2 823 2 911 2 513   

 17 291 17 934 18 222 18 377 14 242 19 278 20 498 
  17 058 18 239 18 056 18 198 14 678 18 882 19 729 

LME USD/t  6 727 7 126 6 952 5 164 7 175 7 543  
 

5  70  2006 1 1 USD4,585/t  
2006 5 USD8,800/t 2007 2 USD5,302/t  

2008 7 USD8,900/t
2008 12 USD2,810/t 5  

2011 1 12 USD9,695/t   
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70  2006 1 LME  

19  LME
6 2019  

2011 USD CPI
 19  2011 USD9,600/t 2019

USD6,800/t  

19   

 
USD/t  

2011 2012 2013 2014 2015 2016 2017 2018 2019  

 9 600 9 300 9 000 8 600 8 200 7 800 7 500 7 100 6 800  6 861  

 9 600 9 208 8 822 8 347 7 880 7 240 6 859 6 397 6 036  6 000  

 1.0% 1.0% 1.0% 1.0% 1.0% 1.5% 1.5% 1.5% 1.5%   

 
8.2  

  
 

 

 2009 62,000 t 25,000 
t 40%  6,200 t 10%  2008

57,600 t 60,654 t  20  
Roskill Information Services 2011 72,500 t 2010 10
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20   
Mt  2004 2005 2006 2007 2008 2009 

  60 300 66 200 69 800 72 600 75 900 62 000 

 48 500 54 100 53 800 53 300 57 600  
   51 400 54 685 54 685 56 250 60 654 59 000 
USD/t  22.77 14.56 15.35 28.31 36.16 15.89 

Cobalt Development Institute Cobalt News 2005 10 2011 1

2008 3 USD48.63/lb 2008 12 5
USD11/lb 2010 5 LME

USD17.55/lb USD19.64/lb USD15.94/lb  

 
71  2006 1  Inet Bridge  

 21  Metal Bulletin
99.8% USD/lb  

 2011 USD
CPI  21  2011 USD17.24/lb

2019 USD13.00/lb  

21   

  
USD/lb  

2011 2012 2013 2014 2015 2016 2017 2018 2019  

  17.24   16.78   16.00   15.00   15.00   15.00   13.00   13.00   13.00   13.00  
  17.24   16.62   15.68   14.56   14.41   13.92   11.89   11.71   11.54   11.00  

 1.0% 1.0% 1.0% 1.0% 1.0% 1.5% 1.5% 1.5% 1.5%   
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9.0  
9.1  
Glencore Glencore Mutanda  

9.2  
 22   

� 1  20 ktpa  

� 2  40 ktpa  

� 3  1 2 110 ktpa  
2015 2016  

�  390tpd 73tpd  

�  9.2  

�  Mutanda  

 
22   

 2011 2012 2013 2014 2015 
2016 - 
2030  

        
1  16,425 - - - - - 16,425 
2  174,532 - - - - - 174,532 
3  103,763 - - - 50,000 - 153,763 

 31,293 - - - - - 31,293 
 26,000 26,000 24,000 8,000 - - 84,000 

 352,018 26,000 24,000 8,000 50,000 - 460,018 
        

        
 30,578 25,000 35,000 35,000 35,000 492,000 652,578 

 30,578 25,000 35,000 35,000 35,000 492,000 652,578 
        

 382,596 51,000 59,000 43,000 85,000 492,000 1,112,596 
 

9.3  
 

�  Groupe Bazano
USD8.5/bcm  

� 1  USD1.29/lb  
USD2.93/lb   
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� 2 3  USD1.06/lb  
USD1.17/lb  2 3 1

Sodium Metabisulphite Mutanda
SO2  

  

�  USD1.67/lb ;
 

�   

 23   

23   

 2011 2012 2013 2014 2015 
2016-
2030 

       
 36,788 67,005 84,204 84,110 84,105 820,047 

1  92,106 89,996 86,577 89,114 89,394 1,320,376 
2 3  33,132 183,834 201,655 210,701 211,137 3,235,460 

 594 4,951 13,516 11,852 13,117 261,223 
 44,102 102,190 115,001 114,818 114,970 1,528,731 

 206,721 447,976 500,953 510,595 512,723 7,165,837 

9.4  
 24  

24   

   

DRC   2.0% 
Rowny   2.5% 
DRC   30% 
DRC    

1   60% 
2 10   12% 1% 
  3% 5% 

 

 1 60%
 

10.0  
Glencore Mutanda  Glencore Mutanda 40%

 Rowny Assets Limited Gecamines Mutanda 
 Glencore Mutanda 40%
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10.1  
Mutanda   

Mutanda  DCF
NPV  

DCF  
 

DCF   

�   

�   

� WACC  

Glencore  GAA
 

 
 

 

10.2  
 

� 2011 1 1  

� 10% Glencore   

� 3.0 4.0  

� 8.0   

� 9.2  

� 9.3  

� 9.4  

� Glencore Mutanda 40%  

� Glencore Mutanda Mutanda Glencore
Mutanda  

10.3 Glencore Mutanda  
DCF  25 Mutanda  
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DCF 3.0  Mutanda 3,089
Glencore Mutanda 13.18 14.83 8%

10.67 14%  

 26  28  

26   
NPV 

 
 

-20% -10% 0% 10% 20% 

 

8.0%           929         1,197         1,483         1,771         2,059  
10.0%           829         1,064         1,318         1,572         1,826  
12.0%           746            954         1,181         1,408         1,635  
14.0%           676            862         1,067         1,272         1,476  

 

27   
NPV 

 
 

-20% -10% 0% 10% 20% 

 

8.0%        1,691         1,587         1,483         1,380         1,276  
10.0%        1,499         1,408         1,318         1,227         1,137  
12.0%        1,341         1,261         1,181         1,101         1,021  
14.0%        1,209         1,138         1,067            996            925  

 

28   
NPV 

 
 

-20% -10% 0% 10% 20% 

 

8.0%        1,541         1,512         1,483         1,454         1,434  
10.0%        1,372         1,345         1,318         1,290         1,272  
12.0%        1,233         1,207         1,181         1,155         1,139  
14.0%        1,116         1,091         1,067         1,042         1,027  

 

 72  
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72  Opex Capex  

-- / 1% / 2,500  /
1% / 900  -- / 1%

/ 300  

11.0  
 

11.1  
 

�  

�  

�   

�  

11.2  
 

 
 

 
80-100MW

 Mutanda SNEL Kinshasa Kolwezi SCK / RO
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2011 60MW Mutanda SNEL
2015 Inga Katanga

450MW  

11.3  
 

 
 

Mutanda
 

11.4  
 

   

�   

�   

�   

�  

 

  SNCC
 

Mutanda
 

 
 

 

 
  

 
 

 
 Glencore  

 
Mutanda Mutanda 10km  Mutanda
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11.5  
 

Katanga Mutanda
Mutanda Mutanda

 Mutanda
/  

11.6  
 

Mutanda Glencore Mutanda  

  
 

 
Glencore Mutanda  

  

 
 

 

 
11.7  
GAA 2010 12 8 Mutanda 7.0  

 

GOLDER ASSOCIATES  

 

 

 

Frank Wimberley Willem van der Schyff 
  

 

SE/WvdS/kf 

 

2002/007104/07 
 FR Sutherland AM van Niekerk SAP Brown L Greyling 

 
Golder Golder Associates GA Golder Associates Corporation  
 

g:\projects\12971-mineral expert report and waste mngment compliance\4_reports\final_mutanda\12971_rep_temp_mumi_26-04-2011.docx 
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 A  
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3D    

AAS    

ASCu    

BAEEM Bureau d'Assistance et d'Expertise 
Environnementale Mini re  

CAMI  

CCD  

CNW  

CSR  

CV  

DCF  

DD  

DDMET  

DMS  

DPEM   

DRC    

DTM  

EAP  

EIS  

EMP  

EPCM  

ESIA Environmental and Social Impact 
Assessment  

GAA Golder Associates  

HARD   

HDPE  
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HG    

IFC  

IP  

JORC 2004  

JVA  

LG    

LOM  

MC  

ME   

MER  

MW  

NPV  

P&Gs  

PE    

PLS  

PPM Paradigm Project Management  

QA/QC    

QC    

R 1  RAT Lilas   

R 2 RAT Grises   

R 3  

R 4 
  

RC  

RHC Riaan Herman  

ROM  

RWP  

SG    
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SHEQ  

SI    

SRK  SRK   

SX-EW  -  

TSF  

WACC  

WRD  

 

%    

%ASCu    

%CaO    

%Cu    

%CuO    

%     

%     

    

    

ha    

ha/yr  /   

kg    

kg/t  /   

km    

km/h  /   

km2    

kt    

 m    

m3    
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Ma  

mg/l  /   

mm    

Mm3    

Mt    

Mt    

Mtpa  /   

sec    

sq. km    

T  1,000   

t/m3  /   

tpa  /   

tph /  

USD  

 

(Co,Cu) 2 S4   

(Co,Cu,Mn,Fe)O(OH)    

(Cu,Co)2(CO3)(OH)2    

(Fe,Co)O(OH)    

(Mg,Fe)5Al(Si3Al)O10(OH)8    

As    

Ca,Mg(CO3) 2   

CaCO3   

CuO    

CaO    

    

Co(OH) 2   
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Cr    

    

Cu2 (OH)PO4   

Cu2 CO3 (OH) 2   

Cu2 O    

Cu2 S    

Cu3(PO4)(OH)3    

Cu5(PO4)2(OH)4.H2O    

Cu5FeS4    

CuS    

Fe    

Fe2O3  

H2 S    

H2 SO4   

K-Al-Mg-Fe     

KMg3Si3AlO10(F,OH)2    

MgO    

Mn    

NaHS    

Ni    

NO2    

Pb    

Se    

SiO2 /   

SO2    
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  /   

    

    

D Strat   GCM  

    

    
    

    
Gecamines La Generale des Carrieres et des Mines  

    
    
  

  
    

  
 

 

  
  

  
 /     

LoM     
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  007/2002 2002 7 11   
Mwashya R4    

  
  

   
 

 

   
  2.5x109 570x106   

    
 

 
  

Roches Argilleuses Talceuse
RAT   

RAT R2 R1 RAT Grises R2 RAT 
Lilas R1    

RSF     
RSC     

SAMREC     
Samref Congo Samref Congo Sprl 
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SDB     
    

SDS     
    

SDB     
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（ 此 乃 白 頁 特 此 留 空 ）
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Thandanani Park 
Matuka Close 
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