ROCK FABRIC

GRAIN SIZE

JOINT ROUGHNESS WEATHERING GRAPH

. MF -massive FG -fine grained SLJ-slickensided 100%-completely weathered .
HOLE No: VBA 9A BF -bedded MG -medium grain SJ -smooth 75%-highly weathered DWA HOLE No: VBA 9A
Sheet 1 of 2 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered MCWAP FEASIBILITY STUDY Sheet 1 of 2
CF -cleaved 25%-slightly weathered
SF -schistose ~ JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT JOB NUMBER: 104194
LF -laminated ~ CJ -close spacing ST-stained
MJ -medium spacing CLY-clay filled ABSTRACTION WEIR
WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled
00000 rScale 0.00 . .
46 0 0 Gy L 175 Dark brown, sandy clay becoming clay from 1,45 — 5,24m then reddish brown sand from
7 7/ 6,96 - 7,54 m.
Gy 1 Alluvium.
122 0 0 - 04 | ]
N=20 70000000 g ]
56 0 0 7000000 g 1
S S S S S L 2 ]
S S S S S [ ]}
7000000 g 1
78 | 0 0 4 b ]
7000000 F 1
S S S S S L n
N=28 7000000 F3
64 0 0 00000 - 1
7000000 - 1
4 b
N/A N/A N/A N/A N/A NIA 7777~ ta ]
S S S S S = —]
42 0 0 7/
S S S S S F 1
S S S S S F 1
4 b
N=22 7 Es 2
53 0 0 7000000 A
7000000 r ]
P III IS r b
7000000 c ]
28 | 0 0 ) T
S S S S S I ]
I ISP A IS r ]
7000000 . ]
N=32 00 | 7
71 0 0 7000000 F ]
7000000 S :
62 0 0 7/ e
I ISP AIY L i Py 7.54
 EEEs .
777 g ] 8_. :O:_.g Angular,_ coarse g ravels tq cobbles (dla}meter of 30 — 100 mm) of moderately weathered
a1 0 0 70000 ; 1595 banded ironstone in a matrix of clayey silty sand.
000000 - i Db Alluvium
S S S S S L ] O O .
I [ E o Tt
7000000 TR P
7000000 R PAERCAPS
I F E Bl e 3t
7000000 g Jo.J o
N/A N/A N/A N/A N/A NA 7 15956
I F 1 0
9 7 O S S S S S r R O ~ O
7000000 r10 1o
70000000 r 1969
700000000 [ 100 OO
>20 7000000 r 16 @06
46 34 0 70000000 r 1504
il il | I bR
68 0 0 70000000 " 1050
7 _///,,11.3@7 EpRie) 11.36
154 1 154 ;1 0 15 By Moderately to highly weathered, very closely to closely jointed (<100 mm average
F12 ] ; _ i .
80 80 34 S spacing), red-black-orange HARD ROCK, banded ironstone.
20 5 1 (Brecciated in places, faulted, re-cemented).
> r ] . . . .
53 53 0 Not Measure able F Red, ferruginized zone, hard rock, from 12,20 - 13,60m, with zone of highly fractured
524 Y 113 ¥ o - P13 rock between 13,03 — 13,27m.
48 37 19 >20 g 1
76 Y 76 Y 76 | 14 14.00
90 90 49 9 Slightly weathered, very closely to closely jointed (spacing 60 — 150 mm),
1 F 1 red-black-orange banded, VERY HARD ROCK banded ironstone.
e 0-10° | CJ R] | ST/CL -5
94 94 55 FG . S Zone 16,10 — 16,40m with re-cemented fractures (veining) cross-cutting bedding.
14 LE 3 60-70 MJ RJ ST/CL g 1
82 m 8 gm0 j 80-90° | MJ R] | ST/CL L
65 53 19 T
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT | WEATH- | DEPTH | ]
Recovery | Recovery (%) FREQ. 1s50 FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale
(%) (%) (DIA) AND SETS (deg) NESS 1:75
GRAIN




ROCK FABRIC GRAIN SIZE q JOIN'Il' Fli(OUCaHI(\jIESS WEATHERIII\JG IGRAPE d
. MF -massive FG -fine graine SLJ-slickenside 100%-completely weathere .
HOLE No: VBA 9A BF -bedded MG -medium grain SJ -smooth 75%-highly weathered DWA HOLE No: VBA 9A
Sheet 2 of 2 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered MCWAP FEASIBILITY STUDY Sheet 2 of 2
CF -cleaved 25%-slightly weathered
SF -schistose  JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -Igneissosde VCJ-\llery close spacg CLN-cIear(lj VLIEEPOORT JOB NUMBER: 104194

LF -laminate CJ -close spacing ST-staine

MJ -medium spacing CLY-clay filled ABSTRACTION WEIR

WJ -wide spacing SND-sand filled

VWJ-very wide spacng GVL-gravel filled

r 0 0 0 S A 16.75
END OF HOLE
NOTES
1) Water table at 5,80m.
2) Rockhead at 11,36m.
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEPTH CONTRACTOR : WEPPELMAN INCLINATION : VERTICAL ELEVATION :
Recovery | Recovery (%) FREQ. Is50 FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale MACHINE : D 90 R DIAM : X-COORD : 2 725 441
(%) (%) (DIA) AND SETS (deg) NESS 1:75 ' ' i '
GRAIN DRILLED BY : STUMI DATE : 08/05/2009 — 13/05/2009 Y-COORD : -32 036
PROFILEDBY: G.D/C.A DATE : 03/06/2009

TYPE SETBY : C.A
SETUP FILE : Y.SET

DATE : 02/11/09 12:08
TEXT : ..C:\DOT50001104194~1.DOC

HOLE No: VBA 9A

D053 AFRICON Engineering
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ROCK FABRIC GRAIN SIZE

JOINT ROUGHNESS

WEATHERING GRAPH

) MF -massi FG -fi ined SLJ-slickensided 100%-completel thered )
HOLE No: VBH 1 BF bedded MG -medumgrain  SJ-smooth  75%-highly weathered DWA HOLE No: VBH 1
Sheet 1 of 2 (F:'I:: -folliatedd CG -coarse grain RJ -rough gg?-n?‘o?ﬁlrately tWheatt:jered au re co n MCWAP FEASIBILITY STUDY Sheet 1 of 2
-Cleave %o-sli weathere
SF -schistose ~ JOINT SPACING JOINT INFILL 0% -unv%ea)t/hered
JOB NUMBER: 104194 GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT JOB NUMBER: 104194
e e ong Lo ped ABSTRACTION WEIR
WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled
FScal 0.00
38 0 0 13 e ] Grey brown clay.
Alluvium.
82 0 0 1
35 | S
36 0 0 i ) ]
85 0 0 N/A N/A N/A N/A N/A N/A S
97 L O L O i E E
93 0 0 =3
100 4 0 » 0 T
42 0 m 0 rl 4 57545 3.92
E%o Sub-rounded to sub-angular, medium to coarse gravels, (diameter of 10-60mm) of
36 0 0 E ;8: : .8 HARD ROCK banded ironstone in matrix of sandy clay. Alluvium.
s 420
¥ ;8- _ :8 Matrix generally lost.
s 1959
C (e gvie)
F 100
r 1O 50
16 6 0 7 1959
B (s Y e%e}
7.39m ¥ 1074
SR (e
° {298
29 0 0 F 164
N/A N/A N/A N/A N/A N/A i 1626
f9 i (7giqe
38 0 0 N (eYgve’
r i cergPce’
F R (g
T T
F 1676
r 1626
F 1950
F11 9.0
0 0 0 B (e % ¥e’
E 1676
r 1o C
F12 O L0
53 0 0 g 1o 0
F 100
78 22 0 o 12072
1, 1, | 7113.10m13 70% 13.10
4 4 0 20+ i 1= Moderately weathered, very closely to closely jointed (spacing generally <60 up to
87 . 87 . 87 80mm), grey brown to purple, VERY HARD ROCK occasionally to MEDIUM HARD
;14 E ROCK banded ironstone.
69 66 0 2047 r 1 Includes minor horizons of brecciated material, also some quartz veining, possibly
' ¥ 1 indicating proximity to fault.
r15
42 29 29 R Recovered in places as angular gravel.
20+ FG , 0-10° | VCJ-CJ |  SJ ST -]
BF 90° ? SJ ST £16 4
89 83 10 E ]
20+ Eoo
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT DEPTH
Recovery | Recovery (%) FREQ. FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale
(%) (%) AND SETS (deg) NESS 1:75
GRAIN




ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS WEATHERING GRAPH
. MF -massive FG -fine grained SLJ-slickensided 100%-completely weathered .
HOLE No: VBH 1 BF -bedded MG -medium grain SJ -smooth 75%-highly weathered DWA HOLE No: VBH 1
Sheet 2 of 2 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered MCWAP FEASIBILITY STUDY Sheet 2 of 2
CF -cleaved 25%-slightly weathered
SF -schistose  JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT JOB NUMBER: 104194
LF -laminated ~ CJ -close spacing ST-stained
MJ -medium spacing CLY-clay filled ABSTRACTION WEIR
WJ -wide spacing SND-sand filled
20+ VWJ-very wide spacng GVL-gravel filled ) B
F17
76 57 0 g 1
20+? : 1
33 16 10 r18
- 1 18.50
END OF HOLE
NOTES
1) Rockhead at a depth of 13,10m.
2) Water table at a depth of 7,39m.
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEPTH CONTRACTOR : DWA INCLINATION : VERTICAL ELEVATION :
Recovery | Recovery (%) FREQ. FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale MACHINE : SECO 12 DIAM : X-COORD : 2 725 590
(%) (%) AND SETS (deg) NESS 1:75 ' ' i '
GRAIN DRILLED BY : N.v.d Berg DATE : 04/03 -01/04/2009 Y-COORD : -31 910
PROFILED BY : G.D DATE : 10/06/2009
HOLE No: VBH 1
TYPE SETBY: ER DATE : 02/11/09 12:11
SETUP FILE : Y.SET TEXT : ..C:\DOT50001104194~2.DOC

D053 AFRICON Engineering

dot.PLOT 5008 J&W




HOLE No: VBH 2
Sheet 1 of 2

JOB NUMBER: 104194

ROCK FABRIC
MF -massive
BF -bedded

FF -foliated

CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled
GVL-gravel filled

WEATHERING GRAPH
100%-completely weathered
75%-highly weathered
50%-moderately weathered

25%-slightly weathered
0% -unweathered

aurecon

DWA
MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

HOLE No: VBH 2
Sheet 1 of 2

JOB NUMBER: 104194
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Material Core
Recovery | Recovery
(%) (%)

RQD
(%)

FRAC.
FREQ.

SPT-N

ROCK
FABRIC
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NO OF
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SPACING

JOINT
ROUGH-
NESS

JOINT
FILLING

WEATH-
ERING

Scale
1:75

7.85

10
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15

16

DEPTH
Scale
1:75

Grey to brown, silty clay with occasional rounded gravels.

Alluvium.




HOLE No: VBH 2
Sheet 2 of 2

JOB NUMBER: 104194

ROCK FABRIC
MF -massive
BF -bedded

FF -foliated

CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING

VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled
GVL-gravel filled

WEATHERING GRAPH
100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

aurecon

DWA
MCWAP FEASIBILITY STUDY

HOLE No: VBH 2
Sheet 2 of 2

VLIEEPOORT
ABSTRACTION WEIR

JOB NUMBER: 104194

[ S S S S S S T C - | |
I r 1A 0.00
70000 F17 Y
I IS r 1,1
I IS r ] |
70000 f 1
I I A r ] !
S S L ] |
S S C N |
S S C N 1
0 0 0 70000 L1817
70000 : 1A
S S L n 1
70000 E Vi
70000 : 1/
S S L n 1
70000 F19 4
70000 g Y
70000 i 11
36 0 0 7 /7 /Y
S S . -1 1
S S F20 -1 |
70000 Y A
70000 : 1A
7/
70000 g YA
AN Fo1 4+
70000 A
7/ B Y,
32 0 0 70000 B Vi
70000 g 17/
704 e Wy
O I
7/ Y
S S |
PP IPAIIS r 1 |
) =
0 & 1
30 0 0 777 S
70000 i WA ———26.00
70000 F24 AN : : : :
74 A : Sub-rounded g.ravels 'and cobbles of banded ironstone (diameter 10-70mm) in matrix
Gy A clayey sand, grit. Alluvium.
7 1Y Matrix generally lost
/BT S »700 g ylost
S S [ ] .
70000 : 1) . . . .
28 0 0 i F A5 Highly occasionally moderately weathered, very closely to closely jointed, occasionally
i 1/ : moderately jointed (spacing generally <60 to 200mm occasionally 400mm),
Gy F26 1./ orange-brown, occasionally purple, VERY HARD ROCK occasionally MEDIUM HARD
Gy . 1 ROCK banded ironstone.
35 97 0 N/A N/A N/A N/A N/A NA 777~ g ]
7777 21.0m21 ] Intersected by numerous quartz veins with cavities now generally intact, brecciated,
8 1 appearance possible fault zone.
20+?
76 69 32 28 ] In places, recovered as angular gravel.
15 Quartz veining via bedding as well as cross cutting via 0° - 90°, 60° - 70° joints, i.e. almo
Cog e irregular.
FG 40° CJ SJ STW F 1 "
99 96 75 2 i : 1
7 BF 70° |VCIMJ| RJSI | ST - END OF HOLE
£30
83 60 32 g 1 NOTES
20+ r ] -
ECIE 1) Water table at a depth of 7,85m.
94 64 12 20+ S Vs
: If 2) Total water loss at a depth of 13.25m; in bedrock 27,15m and 30,50m.
3) Rockhead at a depth of 27,0m.
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT | WEATH- | DEPTH o TRACTOR - DWA INCLINATION - Vertical ELEVATION -
Recovery | Recovery (%) FREQ. FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale MACHINE : SECO 12 DIAM : X-COORD : 2 725 540
(%) (%) AND SETS (deg) NESS 1:75 ' ' i '
GRAIN DRILLED BY : N.v.d Berg DATE : 2-30/04/2009 Y-COORD : -31 915
PROFILED BY : G.D DATE : 10/06/2009 HOLE No: VBH 2
0:
TYPE SETBY : ER DATE : 02/11/09 12:11
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~2.DOC
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ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS WEATHERING GRAPH

. MF -massive FG -fine grained SLJ-slickensided 100%-completely weathered .
HOLE No: VBH3 BF -bedded MG -medium grain SJ -smooth 75%-highly weathered DWA HOLE No: VBH3
Sheet 1 of 3 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered MCWAP FEASIBILITY STUDY Sheet 1 of 3
CF -cleaved 25%-slightly weathered
SF -schistose  JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 ‘ GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT JOB NUMBER: 104194

LF -laminated ~ CJ -close spacing ST-stained
MJ -medium spacing CLY-clay filled ABSTRACTION WEIR
WJ -wide spacing SND-sand filled

VWJ-very wide spacng GVL-gravel filled

0.00

»
w
o)
=R
@

S S
56 0 o |18 /7

Dark brown, clay.

Alluvium.
N/A N/A N/A N/A N/A NIA o772

35 0 0 70000

1.95

12} 4
2% Grey brown, silty clay.
Alluvium.
41 0 0 0000
Note:
Reddish brown, medium sand at 1.95 - 2.11m; 3.90 — 4.03m; 5.85 — 6.03m; 7.80 — 8.02
9.75 —9.90m.

11.63 — 11.70m mainly medium and coarse ironstone gravels (diameter up to 0.02m).

40 0 0 70000

6 | N/A N/A N/A N/A N/A NA 7777

37 0 0 70000

o000 1.19

31 0 0 70000

9.75

Grey to brown, silty clay with occasional rounded gravels.
Alluvium.

10 0 0 70000

52 0 0 70000

3] N/A N/A N/A N/A N/A NA 77

65 0 0 70000

S S
S S
S S

S S
S S

15

S S
22 S S
S S
S S

16

Material Core RQD SPT-N FRAC. ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEPTH

Recovery | Recovery (%) Is50 FREQ. FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale
(%) (%) (DIA) AND SETS (deg) NESS 1:75

GRAIN




HOLE No: VBH3

Sheet 2 of 3

JOB NUMBER: 104194

DWA

100%-completely weathered

75%-highly weathered

JOINT ROUGHNESS WEATHERING GRAPH

SLJ-slickensided

SJ -smooth
RJ -rough

FG -fine grained
MG -medium grain
CG -coarse grain

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved

MCWAP FEASIBILITY STUDY

aurecon

50%-moderately weathered
25%-slightly weathered
0% -unweathered

VLIEEPOORT
ABSTRACTION WEIR

JOINT INFILL

CLN-clean
ST-stained

VCJ-very close spacg

JOINT SPACING
CJ -close spacing

SF -schistose
GF -gneissose
LF -laminated

HOLE No: VBH3

Sheet 2 of 3

JOB NUMBER: 104194

SND-sand filled

CLY-clay filled
VWJ-very wide spacng GVL-gravel filled
N/A

MJ -medium spacing
WJ -wide spacing

Sub-rounded medium to coarse gravels and cobbles of HARD ROCK banded ironstone

(diameter 10 — 70mm). Alluvium.

Matrix generally lost.

17.79
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HOLE No: VBH3
Sheet 3 of 3

JOB NUMBER: 104194

ROCK FABRIC
MF -massive
BF -bedded

FF -foliated

CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

26 11

24 6

23 9

137 29

19 7

39 28

11

57 22

13 5

49 16

63 45

31

30 21

27 13

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

20+

JOINT ROUGHNESS
SLJ-slickensided

SJ -smooth

RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled
GVL-gravel filled

WEATHERING GRAPH
100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

A N N N N NN NNNNONNOYNOYNONOYNOYIODOIY)Y,
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A N N N N NN NNNNONNOYNOYNONOYNOYIODOIY)Y,
A N N N N NN NNNNONNOYNOYNONOYNOYIODOIY)Y,
A N N N N NN NNNNONNOYNOYNONOYNOYIODOIY)Y,
A N N N N NN NNNNONNOYNOYNONOYNOYIODOIY)Y,
A N A A N NANNNNNYNONOYNOYIOYOYIOYy

13

20+

20+
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16

20+
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17

FG
BF

0-10°
50-70°

VCJ-CJ SJ
VCJ SJ
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ST

BN NN NN NN NN NN NN NN NN NN NN N NN NN NN NN NN OO NN Y

34
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43
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45

46

47

aurecon

JOOQO0O0OQO0OQO0OQOO0OO0OO00OL

39.50

.'&OOOOOOOOOOOOOOOOOOOOOOOOC

DWA
MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

HOLE No: VBH3
Sheet 3 of 3

JOB NUMBER: 104194

pYeReRcRoRoRoRoRoRoRoNoRoRoRoRoRoRoNORO RN ROROR RO

4780

Recovered as coarse, sub-angular gravel at places.

Highly, occasionally moderately weathered, very closely to closely jointed (<60 —
180mm), greyish purple to red brown, VERY HARD ROCK occasionally MEDIUM
HARD ROCK banded ironstone.

END OF HOLE

NOTES

1) Rockhead / bedrock at 39,50m.

2) Water table at a depth of 7,19m.

Material Core
Recovery | Recovery
(%) (%)

RQD
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(D/A)
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FABRIC
AND
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NO OF
SETS
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INCLIN

(deg)

JOINT
SPACING

JOINT
ROUGH-
NESS

JOINT
FILLING

WEATH-
ERING

DEPTH
Scale
1:75

CONTRACTOR : DWA

MACHINE : SECO12
DRILLED BY : N vd Berg
PROFILED BY : L.M

TYPESETBY : E.R
SETUP FILE : Y.SET

INCLINATION : Vertical
DIAM :
DATE : 04/05 — 28/07/2009
DATE : 16/10/2009

DATE : 02/11/09 12:10
TEXT : ..C:\DOT50001104194~3.DOC

ELEVATION :
X-COORD : 2725525
Y-COORD : -31990

HOLE No: VBH3
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HOLE No: VBH 5
Sheet 1 of 3

JOB NUMBER: 104194

ROCK FABRIC
MF -massive
BF -bedded

FF -foliated

CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS
SLJ-slickensided

SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled

GVL-gravel filled

WEATHERING GRAPH
100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

aurecon

DWA
MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

HOLE No: VBH 5
Sheet 1 of 3

JOB NUMBER: 104194
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Material Core
Recovery | Recovery
(%) (%)

RQD
(%)

FRAC.
FREQ.

SPT-N

ROCK
FABRIC
AND
GRAIN

JOINT
NO OF
SETS

JOINT
INCLIN

(deg)

JOINT JOINT JOINT
SPACING | ROUGH- | FILLING
NESS

=
oo
Z 30
_|
G):_l:

15

16

DEPTH
Scale
1:75

6.00

14.00

Moist, dark grey-brown, clay.

Alluvium.

Moist, brown, clayey to coarse sand.

Alluvium.

Moist, grey-brown, clay.

Alluvium.




HOLE No: VBH 5

Sheet 2 of 3
JOB NUMBER: 104194

DWA

100%-completely weathered

75%-highly weathered
50%-moderately weathered

JOINT ROUGHNESS WEATHERING GRAPH

SLJ-slickensided

SJ -smooth
RJ -rough

FG -fine grained
MG -medium grain
CG -coarse grain

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved

MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

aurecon

25%-slightly weathered
0% -unweathered

SND-sand filled

CLY-clay filled
VWJ-very wide spacng GVL-gravel filled

JOINT INFILL

CLN-clean
ST-stained

VCJ-very close spacg
CJ -close spacing
MJ -medium spacing

JOINT SPACING
WJ -wide spacing

SF -schistose
GF -gneissose
LF -laminated

HOLE No: VBH 5

Sheet 2 of 3
JOB NUMBER: 104194

18.00

Sub-rounded to sub-angular, gravels and cobbles of banded ironstone in matrix of clay.

Matrix generally lost.

Alluvium.

21.47

Moist, brown, medium to coarse sand.

Alluvium.
Washbored.

27.46

matrix.

highly weathered, MEDIUM HARD ROCK to EXTREMELY HARD ROCK banded

ironstone in sandy cla

Angular to sub-rounded, gravel and cobbles (diameter of 20-120mm), of moderately to
Matrix generally lost.

Possibly talus / paleo-alluvium.

32.50
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N~ [ee]
— |
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[ee] [o2] o — N
N N (3] [32] [32)

[82]
[32)
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A A A A A N A A A A A N A A A A A ™™™
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ROUGH-

NESS

N/A

N/A

N/A

JOINT
SPACING

N/A

N/A

N/A
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INCLIN

(deg)

N/A

N/A

N/A

JOINT

NO OF
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N/A

N/A

N/A

ROCK
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ROCK FABRIC GRAIN SIZE

JOINT ROUGHNESS WEATHERING GRAPH

. MF -massi FG i ined SLJ-slickensided 100%-completel thered .
HOLE No: VBH 5 BF bedded MG -medumgrain  SJ-smooth  75%-highly weathered DWA HOLE No: VBH 5
Sheet 3 of 3 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered au re co n MCWAP FEASIBILITY STUDY Sheet 3 of 3
CF -cleaved 25%-slightly weathered
SF -schistose ~ JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -Igneissosde \éCJ-\llery close spacg gLN-cl_earclj VLIEEPOORT ‘ JOB NUMBER: 104194
LF - t J - T-st
S N Tnedium spacing  GLY-clay filed ABSTRACTION WEIR
WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled o _
84 80 0 ? ﬁ Highly to completely weathered, very closely to closely jointed (spacing generally
| 111 ][ 100 J[ 100 ] Caa <60mm occasionally up to 100mm), orange brown, HARD ROCK to SOFT ROCK
| 38 [[[ 38 || 31 | b : banded ironstone.
? :
L 75 L 63 JI 23 | - Completely weathered BIF (banded ironstone formation). Ferruginized siltstone.
[ 83 ] 19 [ 0 n
1 110 42 g 0 g 5 i Largely recovered as angular gravel (possibly intact in situ).
53 14 0 FG 50-60° | VCJ/CJ SJ ST F 36 : -
k T T 3 - FeO/Mno oxide cement; possibly represents weathered fault zone.
08 88 0 MFFF | 2 90° | VCJ? | SJ ST : possibly Tep
1 M M r ? r
[ 85 |l a1 [ o | :
r37
| 93 [ 5 [ o | ;
| 133 [[| 133 [ o [ 2 i
78 L 35 1 18 38
81 72 45 5 g
28 13 0 -39
103 T 58 T 0 | 2 39.60
92 92 92 - 40 Moderately weathered, closely jointed occasionally very closely jointed, grey and purple
banded, EXTREMELY HARD ROCK banded ironstone.
L 131 . 131 72 | 4g
53 53 15 a1 Evidence of brecciation (via 60-70 joints); now re-cemented possible (palaeo — fault?).
100 77 0 20+ 7
103 | 103 . 44 o 1 | 40-50° | vcycy| s3I | ST a2
82 82 58
8 :
102 102 43 C a3
[ 123 7 123 | 77 i
106 106 98 10 »
79 | 79 |79 | E 4421
END OF HOLE
NOTES
1) No SPT's conducted (angled borehole).
2) Rockhead at 32,50m.
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT [ WEATH- | DEPTH o 1RACTOR - WEPPELMAN INCLINATION - 60° ELEVATION -
Recovery | Recovery (%) FREQ. FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale MACHINE SECO 12 DIAM X-COORD 2 725 480
©6) ©6) GA&'\L?N SETS (deg) NESS 17 DRILLED BY : WILLEM DATE : 20/02 - 14/03/2009 Y-COORD : -32 040
PROFILED BY : G.D DATE : 10/06/2009
HOLE No: VBH 5
TYPE SETBY : ER DATE : 02/11/09 12:11
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~2.DOC
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JOB NUMBER: 104194

SF -schistose
GF -gneissose
LF -laminated

FG -fine grained
MG -medium grain
CG -coarse grain

ROCK FABRIC GRAIN SIZE
. MF -massive
Sheet 2 of 2 FF -foliated
CF -cleaved

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng GVL-gravel filled

JOINT ROUGHNESS
SLJ-slickensided

SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled

WEATHERING GRAPH
100%-completely weathered

75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

aurecon

DWA
MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

HOLE No: VBH 6
Sheet 2 of 2

JOB NUMBER: 104194

/B s ]
0000 F17 4654
0000 g 1424
I r 1O 0
L | 4 |0 L %
N/A N/A N/A N/A N/A NN E 1624
 ERE
0000 : 1020
0000 E 1624
VS L H By g St
0000 : 1074
32 0 0 Y F19 4394
0 1398
.38 1 10 1 0 j 0000 g 1624
{1 L | LIS [ 1070
VS L L
S N=REF ) o 297
ISP IIS F E e
000 B 104 20.35
000000 F oY o .
100 76 31 000000 g 1~ 0 Angular to sub-rounded gravels and cobbles of moderately to highly weathered, very
i Al 58 o 8 hard rock to hard rock, banded ironstone
0000 : 1.0 \ . ;
3 3 1 Gy g 1059 Partly cemented (FeO), generally iron stained.
G . 28 o 8 Origin uncertain, possible rubble from palaeo — fault?, possible fault zone or alluvium.
Gy L2 {505 Note: pockets of clayey stain and wad (possible remnant of dolomite — now weathered?)
45 32 0 0000 . 10
I 5 10 L O
0000 g 1696
0000 E 16048
0000 23 X o
20 10 0 0000 g {10 5©
I F 1. ©
PN r 10 2 0
I IIIIIIIIY r ]
g/ 0%0o
VS L n
23 16 16 NA | NA | NA | NA | NA | NA 77 1[au {969
| I I L 0000 : {10
0 0 0 0000 : oo
¥ T t f 0000 E 16 %0
73 | 55 | 0 e eos
0z | 74 | o | 7 % 8o
103 0 74 1 O 4 )+ oo
33 29 0 4 £ 1208
P A I, % 969
63 39 22 0000 g 170
, A s | 0000 : 1°6°
58 22 0 0000 B 105°©
7 L {00
VS —27 — O
78 39 0 7 g 1°a° 27.30
| 130 | 180 | I8F | 44 g J : Moderately weathered, closely jointed (spacing 60 — 250 mm), purple to grey, VERY
83 83 B £28 HARD ROCK, banded ironstone.
| b5 105 ¢ & 13 Prominent staining, weathered laminations to 31,0m.
| f5 [ fb [ %8 | o . ) 29 ]
£ s s 1 FG 0 R CIMJ | RIS F 1 Some evidence of dislocation via 50-60° joints, now re-cemented. Possible nearby fault?
113 | 113 65 16 BF 3 | 20-30° VCJ-WJ| RJ/SJ | St S '
83 83 0 60° VCJ-CJ SJ St F E
T T F30
142 142 83 . 1+
13 E o . 3132
113 113 43 s T END OF HOLE
i 177-ﬁ i 177-ﬁ i ]57'ﬁ 0 }31 {/
| B8 I B8 [ 1g0 | i
NOTES
1) Rockhead at 27,30 m.
Material | Core RQD FRAC. SPT-N FRAC. | ROCK [ JOINT [ JOINT | JOINT | JOINT | JOINT | WEATH-| DEPTH  -oNTRACTOR - WEPPELMAN INCLINATION - VERTICAL ELEVATION -
Recovery | Recovery (%) FREQ. Is50 FREQ. | FABRIC | NO OF INCLIN | SPACING | ROUGH- | FILLING | ERING Scale ) . .
) ) (DIA) AND SETS (deg) NESS 175 MACHINE : Seco DIAM : X-COORD : 2 725 508
GRAIN g ' DRILLED BY : Willem DATE : 16/03/2009 — 27/03/2009 Y-COORD : -32 066

PROFILED BY : G.D

TYPE SETBY : C.A
SETUP FILE : Y.SET

DATE : 03/06/2009

DATE : 02/11/09 12:08
TEXT : ..C:\DOT50001104194~1.DOC

HOLE No: VBH 6

D053 AFRICON Engineering

dot.PLOT 5008 J&W




HOLE No: VBH 7
Sheet 1 of 2

JOB NUMBER: 104194

ROCK FABRIC
MF -massive
BF -bedded

FF -foliated

CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING

VCJ-very close spacg

CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled
GVL-gravel filled

WEATHERING GRAPH
100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

aurecon

DWA

MCWAP FEASIBILITY STUDY

VLIEEPOORT

HOLE No: VBH 7
Sheet 1 of 2

JOB NUMBER: 104194

ABSTRACTION WEIR
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Material Core FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT | WEATH- | DEPTH |9.5.0
Recovery | Recovery FREQ. IS50 FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING | ERING Scale 060
(%) (%) (DIA) AND SETS (deg) NESS 1:75 060
GRAIN ORC

7.50

9.03

Moist, grey-brown, clay.

Alluvium.

Moist to wet, brown to grey brown, clayey sand.

Alluvium.

Sub-angular to sub-rounded, gravels and cobbles (diameter 10 — 110mm) of moderately
weathered VERY HARD ROCK banded ironstone in matrix of clayey to silty sand.

Alluvium.

Matrix generally lost.




JOB NUMBER: 104194

ROCK FABRIC

. MF -massive
HOLE No: VBH 7 BE -bedded
Sheet 2 of 2 FF -foliated
CF -cleaved

SF -schistose
GF -gneissose
LF -laminated

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS
SLJ-slickensided

SJ -smooth

RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled
GVL-gravel filled

WEATHERING GRAPH
100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

aurecon

DWA

MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

HOLE No: VBH 7
Sheet 2 of 2

JOB NUMBER: 104194

707 fL, 108
47 0 0 4 Y 499
70000 E 1ol o
[ 95 1] 45 || 0 | | Jogo
4 . oZe
il il | S L q
8 %8 ¥ 4 F® 3968
| | | 70000 f EpHeRe
80 7: 80 i 0 7 ////4,18.597 & PoShAP-N 18.50
84 84 0 F 19 / g Moderately weathered, closely to very closely jointed (spacing up to 200mm, generally
96 96 0 B (VO <100mm), grey to purple, EXTREMELY HARD ROCK banded ironstone.
I 1 1 M 3 ]
>20 r 1
1 105 m 103 m 0 g 20 ] Minor material losses likely ascribed to washing of joint infill.
B ol ¥l o | FG 2 40° CJ SJ St,Sa ]
B | B || B | >20 BF 50 MJ/WJ SJ St,CLY
98 | 98 [T 8 | S
P2 0l % 7l 180 1| 11 -
O T S 21.93
END OF HOLE
NOTES
1) Rockhead at 18,50m.
Material Core RQD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT | WEATH- | DEPTH o\ TrACTOR - WEPPELMAN INCLINATION - Vertical ELEVATION -
Recovery | Recovery (%) FREQ. 1s50 FABRIC NO OF INCLIN | SPACING | ROUGH- | FILLING ERING Scale MACHINE : SECO DIAM : X-COORD ) 2725511
%) %) (©/A) GA&'\L?N SETS (deg) NESS 17 DRILLED BY : Willem DATE : 28/03 — 02/04/2009 Y-COORD : -32 095
PROFILED BY : G.D DATE : 10/06/2009
HOLE No: VBH 7
TYPE SETBY : ER DATE : 02/11/09 12:11
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~2.DOC

D053 AFRICON Engineering

dot.PLOT 5008 J&W




ROCK FABRIC GRAIN SIZE JOINT ROUGHNESS WEATHERING GRAPH

. MF -massive FG -fine grained SLJ-slickensided 100%-completely weathered .
HOLE No: VBH 8 BF -bedded MG -medium grain SJ -smooth 75%-highly weathered DWA HOLE No: VBH 8

Sheet 1 of 3 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered MCWAP FEASIBILITY STUDY Sheet 1 of 3
CF -cleaved 25%-slightly weathered
SF -schistose  JOINT SPACING JOINT INFILL 0% -unweathered

JOB NUMBER: 104194 GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT JOB NUMBER: 104194

LF -laminated ~ CJ -close spacing ST-stained
MJ -medium spacing  CLY-clay filled ABSTRACTION WEIR

WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled

0.00

T
w
> O
=R
@

Red brown, sandy clay with gravel.

00000000
50 0 0 N/A N/A N/A N/A N/A N/A 0000000 . :
G Topsoil (Colluvium).

. 0.90

[REy

41 0

Angular to sub-angular, medium to coarse gravels (generally diameter of 20 — 50 mm,
occasionally up to 120 mm), occasional cobbles of weathered, purplish, hard rock,

100 ||| 100 | banded ironstone; in places recovered in matrix of sandy clay.

Matrix generally lost.

34 12 Boundaries uncertain.
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12 clay.
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HOLE No: VBH 8
Sheet 2 of 3

JOB NUMBER: 104194

MCWAP FEASIBILITY STUDY

VLIEEPOORT
ABSTRACTION WEIR

DWA

aurecon

100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

JOINT ROUGHNESS WEATHERING GRAPH

SLJ-slickensided

SJ -smooth

RJ -rough
SND-sand filled

JOINT INFILL
CLY-clay filled
VWJ-very wide spacng GVL-gravel filled

CLN-clean
ST-stained

FG -fine grained

MG -medium grain
VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

CG -coarse grain
JOINT SPACING

ROCK FABRIC GRAIN SIZE

MF -massive
BF -bedded
FF -foliated
CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

HOLE No: VBH 8
Sheet 2 of 3

JOB NUMBER: 104194

Highly to completely weathered, very closely to closely jointed, (completely fractured),

grey to brown, MEDIUM HARD to SOFT ROCK, banded ironstone.
In places weathered to FeO, HARD ROCK, almost hardpan.

Traversed by veins of green mineralization.
Upper horizon of weahthered bedrock.
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ROCK FABRIC GRAIN SIZE

JOINT ROUGHNESS WEATHERING GRAPH

) MF -massi FG -fi ined SLJ-slickensided 100%-completel thered )
HOLE No: VBH 8 BF bedded MG -medumgrain  SJ-smooth  75%-highly weathered DWA HOLE No: VBH 8
Sheet 3 of 3 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered au re co n MCWAP FEASIBILITY STUDY Sheet 3 of 3
CF -cleaved 25%-slightly weathered
SF -schistose ~ JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -Igneissosde \éCJ-\llery close spacg gLN-cl_earclj VLIEEPOORT ‘ JOB NUMBER: 104194
LF - t J - T-st
S N Tnedium spacing  GLY-clay filed ABSTRACTION WEIR
WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled _
Moderately to highly weathered, closely to medium jointed (spacing 100 — 400 mm), dark
grey to brown, MEDIUM HARD ROCK, (SOFT ROCK in places), banded ironstone.
101 101 93
Green mineralization via 40 -50° joint (but irregular), associated with evidence of
dislocation /fault slippage via bedding, suggests evidence of faulting in proximity?
ROCK becomes VERY HARD from 34m.
L 3469
END OF HOLE
NOTES
1) Rockhead at a depth of 30,35 m.
2) Water table at a depth of 18,05m.
3) Water pressure (lugeon) tests conducted - but unable to maintain pressure due to
leakage via rockmass.
Material Core RQD FRAC. ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEPTH CONTRACTOR : WEPPELMAN INCLINATION : VERTICAL ELEVATION :
Recovery Recovery (%) FREQ. FABRIC NO OF INCLIN SPACING ROUGH- FILLING ERING Scale MACHINE : D 90 R DIAM : X-COORD : 2 725 460
e e oy | SETS | ed NESS L7e DRILLED BY : STUMI/WILLIAM DATE : 03/04/2009 - 07/05/2009  Y-COORD: -32 090
PROFILED BY : G.D DATE : 03/06/2009 HOLE No: VBH 8
0:
TYPE SETBY: C.A DATE : 02/11/09 12:08
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~1.D0OC

D053 AFRICON Engineering

dot.PLOT 5008 J&W




HOLE No: VBH DAM1
Sheet 1 of 1

JOB NUMBER: 104194

ROCK FABRIC

MF -massive
BF -bedded
FF -foliated
CF -cleaved
SF -schistose

GF -gneissose

LF -laminated

GRAIN SIZE

FG -fine grained
MG -medium grain
CG -coarse grain

JOINT SPACING

VCJ-very close spacg

CJ -close spacing

MJ -medium spacing
WJ -wide spacing
VWJ-very wide spacng

JOINT ROUGHNESS
SLJ-slickensided

SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled

WEATHERING GRAPH
100%-completely weathered

75%-highly weathered

50%-moderately weathered

25%-slightly weathered
0% -unweathered

GVL-gravel filled

aurecon

DWA
MCWAP FEASIBILITY STUDY

VLIEEPOORT
BALANCING DAM

HOLE No: VBH DAM1
Sheet 1 of 1

JOB NUMBER: 104194

rScale 7 .7 0.00 .
C sy Moist, red-brown, sandy clay.
54 0 0 T 2% Colluvium.
N/A N/A N/A N/A N/A N/A S
67 0 0 E Y./~
S Y 1.95
- - 0 g ] f Q Sub-angular gravels and cobbles of banded ironstone, dolomite in matrix of ¢lay.
. 196 i
NA | NA | NA | NA | NA | NA - 1694 Colluvium.
B (e YpeZe!
72 58 37 S %
L 127 350 . . L .
S v Moderately to highly weathered (leached), very closely to medium jointed, light grey to
99 99 95 S i e blue-grey, VERY HARD ROCK, fractured (brecciated) dolomite.
3 F 17 s
P j 7 j 7 Zones of brecciated re-cemented rock 1,35 — 4,60m; 4,95 — 5,20m; 9,60 — 10,00m.
g i VARV i
L 17 7
70 64 38 16 E 1 j;j;; Note:
g = Largely recovered as angular gravel, partly ascribed to drill action on fractured rock.
173 | 147 | 104 S 2 , o -
12 B 1 ;,j,; Prominently stained joints with remnant infill of red-brown gravelly clay, represents
G ) 20-40° | VCIMJ | RJ/SI | ST.CL . ;;;j; possible seepage paths /voids).
80 72 19 MF 80-90° | VCJ/? St St a v,
F 1= .
20+ B Vi j 7 j i
r 1 £ 7
11 | 95 28 S o
20+ E 1 7 Fi 7 Fi
F 1 7 7
133 95 24 PR reas
E 1L 7 7
r 17
67 36 0 20+ ] j 7 j 7 j
r 17
100 65 18 U o e
g pEaa 10.25
END OF HOLE
NOTES
1) Rockhead at 3,50m.
Material Core RSD FRAC. SPT-N ROCK JOINT JOINT JOINT JOINT JOINT | WEATH- DEP'er CONTRACTOR - WEPPELMAN INCLINATION - Vertical ELEVATION -
Recg;very Recg;very (%) FREQ. FAABNFSC l\é(ESSF INdCLIN SPACING RSEJSSH- FILLING ERING Slc.?se MACHINE : TONE TAZZ DIAM : TNW X-COORD : 2 722 607
%) %) CRAIN (deg) ' DRILLED BY : Serdorf DATE : 28/03 — 30/03/2009 Y-COORD : -31 295
PROFILED BY : G.D DATE : 10/06/2009 HOLE No: VBH DAML
TYPE SETBY : ER DATE : 02/11/09 12:11
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~2.DOC

D053 AFRICON Engineering

dot.PLOT 5008 J&W




ROCK FABRIC GGRA}I_N SIZE ] %OIN'lr. Fli(OU%HI(\jIESS V\él(E)ATHERIII\JGIGRAPE .
MF - FG - LJ- 100%- t f
HOLENo: VBHDAM2 | ¢ fodded MG -medumgrain  SJ-smooth  75%-highly weathered DWA HOLE No: VBH DAM2
Sheet 1 of 1 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered au re co n MCWAP Sheet 1 of 1
CF -cleaved 25%-slightly weathered
SF -schistose ~ JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT ‘ JOB NUMBER: 104194
e e ong Lo ped BALANCING DAM
WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled
- o
33 19 19 Sf"’;'g 1 8:@:8 0.00 Angular, medium to coarse gravels of banded ironstones (with chert gravels below 1,00
F 1624 m). Clayey sand matrix assume mostly lost (only recovered between 0,54 — 1,54m).
r R O O X 2aliu [ )
- 0 0 N/A N/A N/A N/A N/A N/A S .0.38'- o Colluvium.
T R
: EO"U"@ 1.54 — :
P S Angular gravels, cobbles and boulders up to 800 mm of whitish, leached chert, stained
108 64 21 N/A N/A N/A N/A N/A N/A D reddish brown along fractures and joints. In places, partly re-cemented chert breccia.
6 b EQ,QC Dolomite residuum.
97 W 97 W 72 O = e e — _ :
g 177 Slightly weathered, closely to medium jointed (spacing between 100 — 300 mm), light
71 71 0 F Lyt -
mh M 10 i ] ,:’,:’, grey, VERY HARD ROCK, dolomite.
82 . 76 . 76 g B Vi
R . ; _
97 97 85 : 1 ;;;j; Recemented breccia in places, especially between 2,67 — 2,85 m.
9 - § . :
122 1 122 | 56 P jfjfj Prominent fracturing between 4,83 — 5,05 m, 7,10 — 7,20 m and 8,20 — 8,30 m.
L 17 7
L 17 7
100 100 77 7 FG 80-90° | CJ SJ Cl S e
3 60-70° MJ RJ Cl,St E =51
MF L6 o
20-30° MJ RJ Cl,St g T
13 1 j 7 j 7
96 92 73 L, LA
:’ i Fi 7 Fi 7 Fi
F P
111 111 69 9 -
‘s
C f F 7
96 88 84 g ] f:: *’j .
E i FA i
r h i
r 1777 8.91
END OF HOLE
NOTES
1) Rockhead at 2,67m.
Material Core RQD FRAC. ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEPTH CONTRACTOR : WEPPELMAN INCLINATION : VERTICAL ELEVATION :
Recovery Recovery (%) FREQ. FABRIC NO OF INCLIN SPACING ROUGH- FILLING ERING Scale MACHINE : Seco DIAM : 63MM X-COORD : 2 722 474
(%) (%) AND SETS (deg) NESS 1:75 A ' '
GRAIN DRILLED BY : William DATE : 27/03/2009 Y-COORD : -31 726
PROFILEDBY : G.D & C.A DATE : 03/06/2009 HOLE No: VBH DAM2
TYPE SETBY: C.A DATE : 02/11/09 12:08
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~1.D0OC

D053 AFRICON Engineering

dot.PLOT 5008 J&W




HOLE No: VBH DAM3
Sheet 1 of 1

JOB NUMBER: 104194

ROCK FABRIC
MF -massive
BF -bedded

FF -foliated

CF -cleaved
SF -schistose
GF -gneissose
LF -laminated

GRAIN SIZE
FG -fine grained

MG -medium grain

CG -coarse grain

JOINT SPACING

VCJ-very close spacg
CJ -close spacing

MJ -medium spacing
WJ -wide spacing

VWJ-very wide s

JOINT ROUGHNESS WEATHERING GRAPH

SLJ-slickensided
SJ -smooth
RJ -rough

JOINT INFILL
CLN-clean
ST-stained
CLY-clay filled
SND-sand filled
pacng GVL-gravel filled

100%-completely weathered
75%-highly weathered
50%-moderately weathered
25%-slightly weathered

0% -unweathered

aurecon

DWA
MCWAP FEASIBILITY STUDY

VLIEEPOORT
BALANCING DAM

HOLE No: VBH DAM3
Sheet 1 of 1

‘ JOB NUMBER: 104194 ‘

1.7 0.00 . . .
38 0 0 177 Moist, red-brown, clay to sandy clay with angular gravels (diameter of 20 — 50mm) of
N/A N/A N/A N/A N/A N/A v banded ironstone.
- 0 0 1/ Colluvium.
o Ho . R .
1 j;j;; Slightly weathered, (slightly leached), closely to medium jointed, (spacing generally 80 —
93 93 80 17 250mm), grey to light grey, VERY HARD ROCK to EXTREMELY HARD ROCK
8 frawae dolomite.
1 7
F 7
g j ;; ;; Zones of prominent stained joints (with brown sandy clay infill, possibly with wad) =
9 =4 possible seepage paths at 4,23m, 4,84 — 4,95m and at 5,90m.
97 97 57 =
0-10° | VCJI/MJ RJ ST,CL =5
FG 4 70° VCJI? SJ ST.CL e
13 MF 30-40° | CJ/MJ RJ/SJ ST,CL ==
90° ? RJ ST,CL f
101 101 51 574
15 o
1 7 7
103 103 73 T
14 o
99 99 64 B vi j 7 j 7
] z 7 £ ¥ a 7.24
END OF HOLE
NOTES
1) Rockhead at a depth of 1,50m.
2) Water loss approximately 20%.
Material Core RSD FRAC. ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEP'er CONTRACTOR - WEPPELMAN INCLINATION - Vertical ELEVATION -
Recg}very Recg}very (%) FREQ. FAABNFSC NSOESSF INdCLIN SPACING RSEJSSH- FILLING ERING Slc.?se MACHINE : TONE TAZZ DIAM : TNW X-COORD : 2 723 110
%) %) CRAIN (deg) : DRILLED BY : SEEDORF DATE : 23/03/2009 Y-COORD : -31 482
PROFILED BY : G.D DATE : 10/06/2009 HOLE No: VBH DAM3
TYPE SETBY : ER DATE : 02/11/09 12:11
SETUP FILE : Y.SET TEXT : ..C:\DOT5000\104194~2.DOC

D053 AFRICON Engineering

dot.PLOT 5008 J&W




ROCK FABRIC

GRAIN SIZE

JOINT ROUGHNESS WEATHERING GRAPH

) MF -massi FG -fi ined SLJ-slickensided 100%-completel thered )
HOLENo: VBHDAM 4 | g fodded” WG medumgrain  SJ-smooth  75%-highly weathered DWA HOLE No: VBH DAM 4
Sheet 1 of 1 FF -foliated CG -coarse grain RJ -rough 50%-moderately weathered au re co n MCWAP Sheet 1 of 1
CF -cleaved 25%-slightly weathered
SF -schistose ~ JOINT SPACING JOINT INFILL 0% -unweathered
JOB NUMBER: 104194 GF -gneissose  VCJ-very close spacg  CLN-clean VLIEEPOORT ‘ JOB NUMBER: 104194
e e ong Lo ped BALANCING DAM
WJ -wide spacing SND-sand filled
VWJ-very wide spacng GVL-gravel filled
FScale{a © o 0.00 . . .
10 0 0 S 1758 8 )S Ar)lgular, medium to coarse gravels of banded ironstones (with chert gravels below 2,50
- Jogo m)-
28 1T o T o 1 Jo 8 o Matrix presumed washed away.
; 190 9© Colluvium.
34 0 0 N/A N/A N/A N/A N/A N/A - 13938
r 1.0
18 0 0 - 1003
L ] [o]
26 0 0 F 1059
o7 Y o W o | S 25/ ISt
98 98 98 F f P Angular to sub-angular, cobbles (diameter of 60 — 200 mm) of whitish, leached chert and
32 m 23 g0 i N/A N/A N/A N/A N/A N/A ta ] red-brown, clayey sand matrix (only recovered between 4,00 — 4,45m, the reminder is
65 6 0 S lost.
A; A; 17 E 1 Dolomite residuum.
150 m 150 m 0 7] /% . 4.69
81 4+ 81 4 62 | §5 g Slightly weathered, closey to medium jointed, (spacing between 100 — 250 mm), grey,
59 51 0 *6 * Brecciated but recemented in places between 6,19 — 7,50 m (via 70° joints).
84 84 49 13 . i Prominent weathering along some joints, particulary at 8,40m (via 70°) also 9,25 — 9,40m.
G 80-90 VCJ-? RJ St,CIf!Im S
111 108 97 MF 3 60-70 MJ RJI/SJI | St,Clfilm F ] Minor cavities at 7,00m and 7,35m.
12 30-40° - ST St,Clfilm g ]
100 100 58 rs
90 90 52 12
95 95 25 o
108 90 24 S
g 1 9.66
END OF HOLE
NOTES
1) Rockhead at 4,69m.
2) Water loss approximately 50%.
Material Core RQD FRAC. ROCK JOINT JOINT JOINT JOINT JOINT WEATH- DEPTH CONTRACTOR : WEPPELMAN INCLINATION : VERTICAL ELEVATION :
Recovery Recovery (%) FREQ. FABRIC NO OF INCLIN SPACING ROUGH- FILLING ERING Scale MACHINE : D 90 R DIAM : 63MM X-COORD : 2 723 191
(%) (%) AND SETS (deg) NESS 1:75 v : j
GRAIN DRILLED BY : William DATE : 14-16/05/2009 Y-COORD : -31 790

DATE : 03/06/2009
DATE : 02/11/09 12:08

PROFILED BY : G.D
TYPE SETBY: CA

HOLE No: VBH DAM 4

SETUP FILE : Y.SET TEXT : ..C:\DOT50001104194~1.DOC

D053 AFRICON Engineering

dot.PLOT 5008 J&W
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