PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 1

WITH N-VALUE (BLOWS/300mm)

CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
E . Limestone Stockpil
ﬁ § ST_IF_QEESNTGSTH \_II_VQ;'_IESR PROJECT: BRAVO LOCATION: imestone Stockpre
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 677.843
< 2| O Y CO-ORD: +7 836.200
81z 2 o MACHINE: TONE TAS
L&y 9 9 ‘ ELEVATION: 1516.942m
u 2
% g ; E - @ DRILLING DATES: 20/08/07-22/08/07 NCLINATION: Vertical
w [a] R )
é ; 5 | U3J . UBJ & E § LOGGED BY: FWS/FWS (27/08/07) DIRECTION: -
5188 &|e| S | S |£]8] 5 CORE DESCRIPTION
10 0,00-0,70m _Ferruginised rock fragments, scattered diabase BOULDERS
O EENSIN and GRAVELS in a matrix of red to brown SANDY SILT; pebble
s 14 marker.
| i 4 0,70-3,00m Dark red-brown, probably firm to stiff, CLAYEY SILT with
hool - | o I 55 E scattered sub-rounded GRAVELS; residual Dwyka tillite.
2 -
s 1
100 20 | O 10,29 .
10 ’OQ 3,00-6,07m Orange-brown, highly weathered (some completely weathered
701 10 | 45 Toz) zones), fine grained, thinly bedded, highly fractured, very soft rock
ARl DWYKA TILLITE. Fractures are wide, slightly rough and filled with
100l 12 | 70 ;fo,\@) clay-silt and wall rock. Fractures are sub-horizontal.
3 SEEPN
= ENCE
Z o8| 6 [100 EOASSSS
6 o/\O
100 2 100 6,07-8,99m Yellow brown banded red-brown, highly weathered, fine
95| 7 |100 grained, very thinly bedded, highly fractured, soft rock DWYKA SHALE.
7 Fractures are narrow to wide, smooth and filled with clay-silt. Fractures
dip sub-horizontally.
95| 3 [100
8
95| 4 |100
° Stopped at 8,99m
10—
11—
12—
134
14—
15—
16—
17—
18—
19—
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 2

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
£ . Auxiliary Buildin
u 5 STRENGTH wareR PROJECT BRAVO LOCATION: y g
§ R g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 519.432
=g g XY-42 Y CO-ORD: +7872.254
o| z| © 9 MACHINE:
I &g a 9 ELEVATION: 1516.366m
u =
% § ; § - g DRILLING DATES: 21/08/07-22/08/07 NCLINATION: Vertical
D = —
E ; Q A " y w @ E § LOGGED BY: FWS/FWS (27/08/07) DIRECTION: -
= o - o -
S8 &|&|r] £ |2 £ |28 5 CORE DESCRIPTION
100 - | 0 1e=od] 0,00-0,22m  Abundant GRAVELS in a matrix of bown SANDY SILT; pebble
Q123 - | o 14715 marker.
é 1 é;%c 0,22-1,50m Dark orange-brown, probably stiff to very stiff, CLAYEY SILT;
100 - [ 0 i residual Dwyka tillite.
2~ Stopped at 1,50m
3 —]
4 —
5 —
6 —]
7
s -
9 —
10
1
12—§
13-
14
15—
16
17
18
19
20 g
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
VY WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH ;,FL ;ﬁ?%ﬁm Frow
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)
I *




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh10
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
y § STRENGTH wareR PROJECT BRAVO LOCATION:
é g TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 868 023.017
| sl & ¥ CO-ORD: +8 144.686
Slz g 8 MACHINE: XY-2B
I| o g 9 9 ‘ ELEVATION: 1497.246m
u 2
% g ; £ - @ DRILLING DATES: 28/07/07-02/08/07 NCLINATION: Vertical
w [a] S )
é ; 5 ol .JBJ ! .:DJ @ E § LOGGED BY: JFR/JER (07/08/07) DIRECTION: -
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
[1001>50] - {5775~ 0,00-0,25m  Grey-brown SILTY SAND; hillwash.
Q 0,25-0,55m Abundant red-brown streaked yellowish orange, friable weakly
Z |100/>50| - 1 ferruginised, weathered shale GRAVELS in a matrix of yellow-brown
SILTY SAND; ferruginised residual Rayton shale.
0,55-3,35m Dark brown banded pinkish brown and orange-brown, highly
100 21 | 0 2 weathered, very fine grained, laminated and very thinly bedded, highly
and very highly fractured, very soft rock, with occasional zones of
residual clay-silt up to 50mm wide, RAYTON SHALE. Fractures are
— 3 very narrow and narrow, slightly and moderately rough, stained red-
brown and filled with silt in places. Fractures dip predominantly at O-
96 44 | 0 20" (bedding separations) with occasional 60-70° and 80-90° dips.
4 3,35-7,68m Orange-brown streaked dark brown, highly weathered, very
0 fine grained, laminated and thinly bedded, highly and very highly
WP | UL fractured, soft rock RAYTON SHALE. Fractures are very narrow to
80|>50| 0 5 narrow, slightly and moderately rough, stained red-brown and filled
with silt in places. Fractures dip predominantly at 0-20° (bedding
100 39 | 0 separations) with occasional 60-70° and 80-90° dips.
— 6 Note: 200mm core loss from 4,48-5,45m - probably very highly
fractured rock.
100/ 35 | O 7
WP 2L . .
- 8 7,68-11,45m Dark brown banded red-brown and occasionally greenish
grey, highly weathered, very fine grained, very thinly bedded and
871290 laminated, highly fractured, soft rock to moderately hard rock RAYTON
| 0 SHALE. Fractures are very narrow, slightly and moderately rough,
stained red and black. Fractures dip at 0-20° predominantly (bedding
< separations with occasional 60-70° and 80-90 dips.
g 100 24 | 0 10 Note: que loss of 200mm from 7,8-9,23m owing to grinding during
> . drilling.
WP L.
11
100 24 | 9 : :
11,45-18,04m Khaki banded greenish grey and dark brown, moderately
| 12 weathered, very fine grained, very thinly bedded, highly fractured,
moderately hard rock, RAYTON SHALE. Fractures are very narrow,
moderately rough, stained brown and black. Fractures dip
100 18 | 15 13 predominantly at 0-20° (bedding separations) with occasional 60-70°
WP U1.L. and 80-90° dips.
(DIL)
14
100 23 | 11
— 15
100024 | O 16
0
100 18 | 0 WP UL
17
97125 | 0
18
19
20

|_| CASING

W WATERREST LEVEL
/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

PERMEABILITY (PT)/WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
T.F. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

(UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH.OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 11
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 2
£ . Boil
AT BRAVO O o5
é ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 86745277-537
g & 4 TONE TAS Y CO-ORD: +8 040.795
o| %| © " 8 MACHINE:
RN = 2 ELEVATION: 1513.629m
% 8 E £ - @ DRILLING DATES: 15/08/07-20/08/07 NCLINATION: Vertical
w [a] S )
z ; 5 o | w '-'3J w '-'aj @ E § LOGGED BY: TCP/SAPJ DIRECTION: -
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 {2e28  0,00-0-0,30m  Abundant hard ferruginous CONCRETIONS and ferricrete
S Jee 1 _-o GRAVELS in a matrix of greyish-brown SILTY SAND; roots; nodular
Z |74 = 4,§ ferricrete.
I ;_g ;ff 0,30-0,70m Hardpan ferricrete; consistency probably very dense.
100 B C@ 0,70-1,20m  Abundant friable ferruginous CONCRETIONS in a matrix of
- I 46 2 =g orange-brown CLAYEY SAND; nodular ferricrete.
<+ |96 - | - ] 1,20-2,15m Reddish-brown blotched grey and yellow, probably stiff, slightly
g || b CLAYEY SANDY SILT with occasional hard rock GRAVEL size clasts;
= i = residual Dwyka tillite.
3 | REF E 2,15-5,25m Maroon banded yellowish-brown, probably very stiff, jointed
. E (stained yellow and black) and laminated CLAY-SILT; residual Dwyka
] shale. Shale has slaking properties.
100 0 ] —
— WP UL .
12- | 57 ;;o/fQ\O 5,25-6,40m Yellowish-brown blotched grey and maroon, highly weathered,
15 150 N fine grained (but with very coarse clasts), highly fractured, moderately
% ,\}; L = hard rock DWYKA TILLITE. Fractures are narrow to wide, slightly
05 | . S L e rough to rough, stained yellow and black and filled with yellowish
- brown clay-silt. Fractures dip mainly sub-horizontally.
100 41 ! _‘o,o\o 6,40-7,12m Residual Dwyka shale as from 2,15-5,25 m.
10 ’OQ 7,12-11,30m Pale yellowish-brown blotched grey and banded dark brown,
(I I wp| O s KO highly weathered, fine grained (but with very coarse clasts), locally
UL ez laminated, highly fractured, soft rock shaley DWYKA TILLITE.
§’o,;QD Fractures are closed to narrow, moderately rough to rough, stained
97| 6 |58 x| 8 0 _’,OD/, S red and black and filled with yellowish brown clay-silt. Fractures dip
< MPa 2o sub-horizontally and 20-30°.
) - - b
z 10—1/0\/200
100 78 ERN
- O\\o
— ] TR
wp| 0 S
% 62 UL ] 11,30-11,72 Residual Dwyka shale as from 2,15-5,25 m.
pJo,28] 11,72-14,50 Pale yellowish-brown banded dark brown and blotched pale
Eé,/b ’OQ\ and dark grey, highly weathered, fine grained (but with occasional
o7 8 [0 — toz) very coarse clasts), locally laminated, highly fractured, soft rock shaley
AN — 13 L5 DWYKA TILLITE. Fractures are closed to narrow, slightly rough to
1 O/;QD rough, stained yellow and black and coated with yellow and grey clay-
68 {/OD’ N silt. Fractures dip sub-horizontally, 20-30°, 45°, 60° and sub-vertically.
%o Contains zone of probably very stiff residual soil from 12,61-12,75 m.
0 14— Y or
100 E— WP UL Moo
L. M~ O
1 14,50-20,80m Pale yellowish brown blotched pale grey and banded dark
20 15— grey and maroon, probably very stiff, jointed (stained back) laminated
w2 | E CLAY-SILT with zones up to 600mm wide of very soft shale and a
L ] MPa 1 ferruginised interval of moderately hard rock consistency from 15,54-
16— 15,76m; residual Dwyka shale.
9| - | - ]
0.1 17+
— — WP GL 1
(DIL.) ]
98 18—
100 ) 0 19—
] WP UL 1
98 E
— 20 7
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 11

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
o g TESTS TESTS RWBE Geotechnical Drilling x co-orp; 12 867 527.537
sl |2 CONTRACTOR: -8 040.795
5|8 o _ TONE TAS ¥ co-orD:
2| & g 9 g [MemE ELEVATION: 1513.629m
% g E § = E DRILLING DATES: 15/08/07-20/08/07 INCLINATION: Vertical
é ; 5 o | ._.BJ " u34 g E § LOGGED BY: TCP/SAPJ DIRECTION: )
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 12 | 9 wp| 0 4,50-20,80m Pale yellowish brown blotched pale grey and banded dark
UL E grey and maroon, probably very stiff, jointed (stained back) laminated
- 21 CLAY-SILT with zones up to Br%%(imm wide of very soft shale and a
ferruginised interval of moderately hard rock consistency from 15,54-
100 10 | 39 15,76m; residual Dwyka shale.
22 20,80-22,75m Yellowish grey banded grey, highy weathered, very fine
16 | 2 grained, thinly bedded, highly fractured, very soft rock RAYTON
9 16 | 28 WP UOL SHALE with zones of residual clay-silt up to 750mm thick (and
2 o 23 comprising approximately 20% of the horizon). Fractures are narrow,
= 80|16 | 28 slightly rough, stained yellowish orange and filled with silt in places.
z Fractures dip at 10-20° (bedding separations) and 40-50°.
- 24 22,75-27,39m Dark grey banded grey, slightly weathered, very fine grained,
88! 16 | 21 thinly bedded, very hard rock RAYTON SHALE. Fractures are very
narrow to narrow, slightly to moderately rough and coated with iron
25 oxide. Fractures dip at 10-30° (bedding plane separations) with
* m,g occasional 80-90° dips.
100 19 | 36 WP U8|_ Notes: 1. 12-20% core loss from 22,87-25,00m owing to jamming
DIL. 26 of core spring.
2. Becomes less fractured below 26,00m
100] 7 |65
27
28—
29—
30—
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *




PARTRIDGE, MAUD AND ASSOCIATES
CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: bh14

BOREHOLE LOG Sheet: 1 of 1

DRILLING METHOD AND SIZE

CORE RECOVERY (%)

WATER

STRENGTH
TESTS TESTS

RQD
TYPE
VALUE
TYPE
VALUE

WATER DETAILS

DEPTH (m)

SYMBOLIZED LOG

LOCATION:

BRAVO
RWBE Geotechnical Driling

XY-2B
1503.243m
03/08/07-06/08/07 NOLINATION: Vertical
JFR/JER (07/08/07) -

DIRECTION:

PROJECT.

+2 867 873.338
+ 8 133.452

X CO-ORD:

CONTRACTOR:

Y CO-ORD:

MACHINE:

ELEVATION:

DRILLING DATES:

LOGGED BY:

CORE DESCRIPTION

ey
o
(=)

S | FRACTURE FREQUENCY (No/m)

N

NXC

100

>50| 0

100

26

100

23| 0

100

wp| 0

34 | 51

94

25| 0
wp| 0

97

11 |53

90

17 | 35

NWD4

100

17 | 24

96

15 | 41
wp| 0

100

44 0

100

32 |15

100

15|33

100

34
* MPa
19 | 14

U.L.

U.L.

U.L.

U.L

U.L.

0,0-0,25m Grey-brown SILTY SAND; hillwash.

0,25-0,35m Abundant red-brown and black friable ferruginised shale
gravels, densely packed in a matrix of yellow-brown SILTY SAND;
ferruginised residual Rayton Shale.

0,35-1,16m Pinkish purple banded yellow-brown and orange-brown, highly
weathered, very fine grained, very thinly bedded, very highly fractured,
very soft rock, RAYTON SHALE. Fractures are narrow to wide, slightly
rough, stained orange-brown and black and filled with orange silt.
Fractures dip predominantly at 0-20° (bedding separations) with
occasional 80-90° dips.

1,16-2,10m Pinkish purple banded red-brown and yellowish orange, highly
weathered, very fine grained, very thinly bedded, highly fractured,
very soft rock, RAYTON SHALE. Fractures are very narrow to narrow,
slightly and moderately rough, stained black and filled with silt in
places. Fractures dip predominantly at 0-20° (bedding separations)
with occasional 80-90° dips.

2,10-6,00m Red-brown banded dark brown and occasionally yellowish
orange, highly weathered, very fine grained, very thinly bedded, highly
fractured, soft rock, (with zones of very soft rock) RAYTON SHALE.
Fractures are very narrow and narrow, slightly and moderately rough,
stained black and filled with silt in places. Fractures dip predominantly
at 0-20° (bedding separations) with occasional 60-70" and 80-90°
dips.

6,00-9,50m Khaki banded dark brown and greenish grey, highly weathered,
very fine grained, very thinly bedded, highly fractured, moderately hard
rock, RAYTON SHALE. Fractures are very narrow, slightly rough,
stained dark brown. Fractures dip at 0-20°, 60-70° and 80-90°.

Note: Core loss from 8,92-9,10m - probably residual clayey material.

9,50-11,20m Brownish grey banded dark brown and greenish grey,
moderately weathered, very fine grained, very thinly bedded, highly
fractured, moderately hard rock, RAYTON SHALE. Fractures are very
narrow, moderately rough, stained brown and orange-brown. Fractures
dip predominantly at 0-20° (bedding separations) with occasional 60-
70 ° and 80-90° dips.

11,20-16,67m Greenish grey banded dark brown, slightly weathered, very
fine grained, very thinly bedded, highly fractured, hard rock RAYTON
SHALE. Fractures are very narrow, moderately rough, stained dark
brown and orange-brown. Fractures dip predominantly at 0-20°
(bedding separations) with occasional 60-70° and 80-90° dips.

Note: 1. Core loss from 12,01-12,12m - probably clayey material.
2. Highly to very highly fractured zone from 13,71-13,78m

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

% el [

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.0. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh15
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
§ ﬁ é TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 8674395377
g S y XY-44 Y CO-ORD: +8 049.
o| %| © " 8 MACHINE:
Z| & e 9 2 ELEVATION: 1511.815m
% g ; E - 8 DRILLING DATES: 20/08/07-28/08/07 NCLINATION: Vertical
w [a] = }
E ; 5 a | w =) w g @ E § LOGGED BY: FWS/FWS DIRECTION: -
= o - o —
E1 88 &|e| S | S |£]8] 5 CORE DESCRIPTION
0,00-0,90m Abundant angular, ferruginised quartzite GRAVELS in a matrix
Q 93 ] of fine SAND; pebble marker.
= 1= 0,90-4,60m Red-brown, probably stiff, CLAY-SILT; residual Dwyka shale.
|83
1| REF 27
3 —
95 0 E
4 -
[ | :‘o/DQ\;D 4,60-9,10m Pale brown to khaki, highly mottled, highly weathered, medium
5 _;’G/D A = grained with scattered clasts, thickly bedded, highly fractured, very
K9 soft rock DWYKA TILLITE. Fractures are generally wide, rough and
;Q\O 5= filled with clay-silt and fractured wall rock. Fractures are sub-horizontal.
6 —5\5//;90 Fracture zone 7,40-7,50m.
3 00
; 90 0 7 _TOQ c7/Q
= 1 \og‘
3 /o/\O
:\O /7 o9
s St
EN \of‘é
9 4250
i‘o/C’Q\f 9,10-16,60m Pale brown to red-brown on bedding, highly weathered,
o interbedded, fine grained (Dwyka shale) to medium coarse with clasts
971 9 |44 10 (tillite), thinly bedded (shale) to thickly bedded (tillite), highly fractured
soft rock, DIWYKA SEQUENCE. Fractures narrow to wide, rough,
stained with iron oxide and filled with clay-silt. Fractures are generally
sub-horizontal. Fracture zones 9,40-9,50m, 10,30-10,60m, 11,00-
100 11 | 78 11,20m, 14,80-15,10m, 15,40-15,50m and 16,40-16,60m.
Note: Poor core recovery due to loss of residual soil material on
fracture zones.
73| 7 |60
76| 5 |20
77116 | 41
97|13 | 39
16,60-20,70m Pale grey-brown, moderately to slightly weathered, fine
2 grained, laminated, highly fractured, moderately hard rock DWYKA
= SHALE. Fractures narrow and occasionally wide, smooth, stained
z with iron oxide and filled with clay-silt and fractured wall rock. Fractures
are sub-horizontal (bedding) occasionally sub-vertical. Fracture zone
96|13 |48 at 19-80-19,90m.

L.F. LAMINAR FLOW

- DA

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

CASING PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

TF. TURBULENT FLOW
WATER REST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
WATER LOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT

V.F. VOID FILLING
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 15

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ .
N E STRENGTH WATER PROJECT. BRAVO LOCATION:
2 g TESTS TESTS . RWBE Geotechnical Drilling X CO-ORD: +2 867 392.877
=4 —~ g CONTRACTOR: +8 049 211
<) 2| O XY-44 Y CO-ORD: .
8| x| 3 Q MACHINE:
e 9 S ‘ ELEVATION: 1511.815m
% § E E - @ DRILLING DATES: 20/08/07-28/08/07 NCLINATION: Vertical
w [a] = )
z ; 5 o | w ._.BJ " u34 @ E § LOGGED BY: FWS/FWS DIRECTION: B
18 &8l £ |2 £ [218] 5 CORE DESCRIPTION
9 13 |48 20,70-23,75m Pale grey-brown, moderately to slightly weathered, fine
% | grained, laminated, highly fractured, moderately hard rock DWYKA
21 SHALE. Fractures narrow and occasionally wide, smooth, stained
< with iron oxide and filled with clay-silt and fractured wall rock. Fractures
S 95/ 13 | 60 are sub-horizontal (bedding) occasionally sub-vertical.
Z 22
90| 13 | 57 23
24 23,75-25,30m Pale grey, slightly weathered, laminated and false bedded,
98| 10 | 44 | 3k ,\%Sa highly fractured, hard rock, DWYKA SHALE. Fractures narrow, smooth,
and stained with iron oxide. Fractures are sub-horizontal (bedded).
25 Highly fractured zone 25,03-25,30m.
98|12 | 24
26
98 6 |69 .
28—
29—
30—
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)
I *




|_| CASING

W WATERREST LEVEL
/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 21
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 2
N ;E STRENGTH WATER PROJECT: BRAVO LOCATION:
@ g TESTS TESTS ; i .orD:___t2 867 186.665
g _ E CONTRAGTOR: RWBE Geotechnical Drilling X CO-ORD: +8 080.423
a E g © XY-2B Y CO-ORD: .
% ] E‘ 3 g [ MAcHE ELEVATION: 1506.618m
>
% § E E - E DRILLING DATES: 06/07/07-12/07/07 NCLINATION: Vertical
2 - -
E E A . UBJ . "34 ﬁ E é LOGGED BY: JFR/JER (13/07/07) DIRECTION: -
E Q| E| || 3 |k % E|E| 5 CORE DESCRIPTION
42 1%?5% 0,00-0,60m Dark brown SILTY SAND with scattered coarse, medium and
S H 1 "'?:? fine quartz/quartzite GRAVELS; pebble marker.
Z i 1 KF f'?] 0,60-£1,60m Red-brown mottled orange brown probably dense, ferruginous
| hoo 17 ’E;il cemented slightly CLAYEY SILTY SAND with scattered friable
100 ¥ | REF Exziamy ferruginous concretions and very occasional hard GRAVELS up to
91 2 Y109 50mm in diameter; weakly ferruginised residual tillite.
[ EVZ y 5 +1,60-+8,00m Buff blotched and mottled yellowish orange and occasionally
100 i ) red-brown, very stiff (with several zones of stiff up to 200mm wide),
| 34081 slightly CLAYEY SANDY SILT with very occasional hard GRAVELS
Ef% up to 50mm in diameter; residual Dwyka tillite.
100 Wy
MEISh3S
- e pas
Ty
100 - | - || e2 (A
100 et
N . PP
100 17
65 RSV Ry
100 1 o
100 0L
[ B e
100 ° 1 +8.00-10,80m Pale grey to buff blotched and banded yellowish orange
E and occasionally red-brown, probably very stiff, laminated and slightly
0 jointed CLAYEY SILT; residual Dwyka tillite.
100 ]
<t ||
fa)
S |o6 : .
10,80-24,80m Yellowish-orange banded pale grey, highly weathered, very
fine grained, very thinly and thinly bedded, highly fractured, very soft
rock (with several thin zones of very soft rock to soft rock), DWYKA
100/ 6 | 50 SHALE, with a 200mm wide zone of fine grained, moderately hard
rock sandstone at 17,4m. Fractures are very narrow, slightly rough,
stained red-brown and dark brown and filled with silt in places.
10013 1 81 Fractures dip at 0-15° (bedding separations), 30-40°, 50-60° and 80-
90°.
100 7 |62
100/ 5 |73
T 33
ucs| MPa
100 8 | 59
100| 14 | 44
100/ 6 |76
100/ 4 | 88
1000 — 51 —=72_—l

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.0. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 21
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
N ;E STRENGTH | WATER PROJECT: BRAVO LOCATION:
@ Ny TESTS TESTS ; i .orD:___t2 867 186.665
g _ E CONTRAGTOR: RWBE Geotechnical Drilling X CO-ORD: +8 080.423
8 E § © | MACHINE: XY-2B Y O0RD: .
Elu B g 9 ' ELEVATION: 1506.618m
% § E E - E DRILLING DATES: 06/07/07-12/07/07 INCLINATION: Vertical
2 - -
E E A . ”34 " ”34 ﬁ E é LOGGED BY: JFR/JFR (13/07/07) DIRECTION: -
TS E gz 2 | 2 |S|& % CORE DESCRIPTION
10,80-24,80m Yellowish-orange banded pale grey, highly weathered, very
100/ 5 |72 fine grained, very thinly and thinly bedded, highly fractured, ver% soft
21 rock (with several thin zones of very soft rock to soft rock),
SHALE, with a 200mm wide zone of fine grained, moderately hard
rock sandstone at 17,40m. Fractures are very narrow, slightly rough,
- stained red-brown and dark brown and filled with silt in places.
100] 5 |74 Fractures dip at 0-15° (bedding separations), 30-40°, 50-60° and 80-
90°.
23
100 7 |62
96| 4 |85 s
100| 7 | 47
25— 24,80-27,50m Dark grey banded and blotched yellowish orange and red-
1000 - | - brown, probably very stiff, jointed CLAY-SILT; residual carbonaceous
E Dwyka shale.
26—
92| - | - E
27
92| 7 |73 .
] 27,50-30,25m Orange-brown banded and blotched red-brown and yellowish
68l 22 | 18 28 orange, highly weathered, fine grained, thinly bedded, highly fractured,
s soft rock, DWYKA SANDSTONE with 150mm wide zone of very soft
= E rock carbonaceous shale at 27,9m and a zone of pale grey very soft
z 29 rock shale from 28,8-29,35m. Fractures narrow, slightly and moderately
89| 17 | 28 rough, stained dark brown and filled with silt in places. Fractures dip
at 0-20° (bedding separations) and 80-90°.
30
30,25-33,00m Yellowish grey and khaki banded orange-brown and yellowish
92116 | 11 orange, highly weathered, very fine grained, thinly bedded, highly
81 fractured, very soft rock, DWYKA SHALE. Fractures are narrow,
slightly and moderately rough, stained dark brown and filled with silt
100l 8 |73 “ in places. Fractures dip at 0-20° (bedding separations) and 80-90°.
100| 14 | 44 "
33,00-36,17m Grey, slightly weathered, very fine grained, thinly bedded,
highly fractured, soft rock DWYKA SHALE. Fractures closed to very
100| 7 | 64 24 narrow, slightly rough, clean or stained brown. Fractures dip at 0-15°
(bedding separations), 40-50° and 60-70°.
Becomes dark grey to black and carbonaceous below 34,70m with
35 a few thin sandy horizons.
100| 18 | 26
36
,;o/fQ\O 36,17-39,25m Pale brown, orange-brown and yellow-brown, highly
Vo= weathered, medium grained (with scattered hard clasts up to 50mm
100 11 | 48 =T oS, in diameter), highly fractured, moderately hard rock, DWYKA TILLITE
;Q\DS—Q with a zone of carbonaceous shale ( as per 34,70-36,17m) from 36,97-
;\O/;OO 37,50m. Fractuures are very narrow, modertely rough and stained
38—:/36,@ brown. Fractures dip at 0-20°, 40-50° and 80-90".
100/ 9 |55 ;?/g =?| /39,25-39,67m Grey-brown banded orange-brown, highly weathered, very
Dezs fine grained, very thinly bedded, highly fractured, moderately hard rock,
3975, ~0 RAYTON SHALE. Fractures very narrow, slightly rough, stained orange-
100| 29 | 25 brown and brown. Fractures dip at 10-20° (bedding separations).

|_| CASING

W WATERREST LEVEL
/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

e =l

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.0. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Borel‘!oIeNo.. bh 22
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
£ . Turbine G t
N § STRENGTH WATER PROJECT: BRAVO HOCATION: u2r ;;:7 Sznge r5a 4(?[
a = - - ’ . + i
% _ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 128 247
55| 3 0 | wacrme TROUTSTIHL v eooRe: '
T 9 S ‘ ELEVATION: 1511.013m
u 2
% g E E - @ DRILLING DATES: 20/08/07-27/08/07 NCLINATION: Vertical
w o R )
é ; 5 ol w ._.BJ w u34 @ E § LOGGED BY: FWS/FWS DIRECTION: -
E18 §|8|F] £ |2 £ | £8] 5 CORE DESCRIPTION
70l - | o 1 0,00-0,77m Abundant angular and sub-angular ferruginised quartz
§<’ ] X GRAVELS in a matrix of CLAYEY SILT; pebble marker.
z 414 0,77-3,00m Quartz gravel and ferricrete nodules in dark red-brown, probably
] stiff CLAYEY SILT; residual Dwyka tillite.
|58 - | 0
<
)
=
z
1 3,00-3,98m Dark red-brown, probably very stiff CLAYEY SILT; residual
4 0 ] Dwyka tillite. -
4 f;o,fg\c 3,98-7,76m Pale yellow-brown, mottled and banded, highly weathered,
1596 = medium grained with frequent clasts, jointed, very soft to soft rock
ENI=Y, DWYKA TILLITE. Fractures are narrow to wide, rough, stained with
S iron oxide and filled with silt and wall rock. Fractures are sub-horizontal.
;\g/;% Fracture zone from 5,40-5,48m.
100 7 | 79 EIRAN
6 4= 2 9
Y9
oss
7 —f‘/f 5296
L0
,C\P/Oa
80 0 8 7,76-9,95m Dark red-brown to olive grey, variably weathered, fine grained,
laminated, very highly fractured, soft rock DWYKA SHALE. Fractures
119 are narrow, smooth and stained with iron oxide. Fractures are sub-
100 53 9 horizontal (bedding). Fracture zone from 7,76-8,40m.
75 0 10 9,95-14,46m Pale brown, variegated black, dark brown and orange-red,
moderately weathered, fine grained, very thinly bedded, highly fractured,
[— E— moderately hard rock, DWYKA SHALE. Fractures are narrow to wide,
< 1 smooth to slightly rough and stained with iron oxide and filled with
g LRz silt. Fractures are sub-horizontal (bedding) and occasionally dip 60-
= 13 : 70°. Fracture zones 10,87-11,48m and 11,48-11,80m.
MPa 12
95| 8 |70 * VERT.
35
MPa 13
14
14,46-20,54m Pale yellow-grey, moderately weathered, fine grained,

15 laminated, highly fractured, soft rock DWYKA SHALE. Fractures
narrow to wide, smooth, stained with iron oxide and filled with clay-
silt. Fractures are sub-horizontal. Fracture zones 14,90-15,00m,

16 15,98-16,40m, 16,70-16,85m, 17,48-17,60m, 19,40-19,50m, 20,54-
20,68m and 21,05-21,15m.

100, 15 | 55 .

18

19

20

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 22
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Turbine G t
N § STRENGTH WATER PROJECT: BRAVO LocaTion; LTS SENEraor
2 g TESTS TESTS ] RWBE Geotechnical Drilling xco-orp:___+2 867 399.541
<Z( = e CONTRACTOR: ' +8 128247
g g g © MACHINE: TROUTSTIHL Y CO-ORD:
I é g 9 S ‘ ELEVATION: 1511.013m
m 8 ; E - @ DRILLING DATES: 20/08/07-27/08/07 NCLINATION: Vertical
] w =) E = :
é ; 5 o | w "'3J w "'3J @ E § LOGGED BY: FWS/FWS DIRECTION: -
518 ¢ ||l £ |Fr £ |5 8] 5 CORE DESCRIPTION
100, 15 | 55 See previous page for description.
100! 20 | 33 20,54-21 ,15m DWyka tillite horizon.
21,15-29,24m Dark grey, slightly weathered, fine grained, laminated/false
bedded, highly fractured, moderately hard rock DWYKA SHALE.
Fractures narrow to occasionally wide, smooth, stained with iron oxide
and filled with clay-silt. Fractures are sub-horizontal and occasionally
sub-vertical.
HORIZ.
e
a
E * VERT.
= 18
z MPa
95 |12 |75
HORIZ.
e
a
* VERT.
18
MPa
29,24-31,82m Dark grey, slightly weathered, fine grained, laminated/false
bedded, highly fractured, hard rock DWYKA SHALE. Fractures narrow
and occasionally wide, smooth, stained with iron oxide and filled with
971 8 |62 clay-silt. Fractures are sub-horizontal and occasionally sub-vertical,
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 28
CONSULTANTS IN THE EARTH SCIENCES Sheet:1 of 1
N ;E STRENGTH |  WATER PROJECT: BRAVO LOCATION: ) 868 102.363
a > RWBE Geotechnical Drillin X CO-ORD: + )
g < % CONTRACTOR: 9  coom. +8 325,784
81 x| 3 Q | MACHINE: XY-2B '
£ é & 2 3 ELEVATION: 1490,388m
g 8 E E . ﬁ DRILLING DATES: 03/07/07'05/07/07 INCLINATION: Vel’tlca|
[C] [4 £ S :
82l | w |, w g | 8 |toccman TCP/JFR (09/07/07) eerion. i
= 4 Q s a o =
T g E|S|E 2 |E| 2 S\&] 5 CORE DESCRIPTION

0,00-+1,00m Red-brown, SANDY CLAY:; hillwash.

BE

o
o
..\
=

+1,00-5,10m Orange-brown speckled yellow and black, probably stiff

—1 E/ o SANDY CLAY-SILT containing occasional fresh and slightly weathered,
100 W j very hard rock diabase boulders up to 450mm in diameter; residual
00 T 3 2y :/’7_ diabase.
i00 52
100 1 Ty

Wie

82 4 _i_/ #

;,',.’ /1 =] 5,02-5,45m Dark grey, slightly weathered, medium grained, highly fractured,
< 100] 2 | 91 N very hard rock DIABASE. Fractures are narrow, moderately rough,
g — 64~ stained black and orange-brown. Fractures dip at 0-20°, 40-50°, 60-
Z 100 1 |100| & | 3941 P2 79 and 50-90..

B Ucs| ‘mMpa 17 :j-,’: 5,45-5,90m Dark grey, slightly weathered, medium grained, moderately
[ N fractured, very hard rock DIABASE with an 80mm wide zone of very
WP U35|_ ] ‘/\/'\\. dense residual sand at 5,90m. Fractures are narrow, moderately
100 +1 | 96 (TF) E R rough and stained black. Fractures dip at 0-20°.
8 _:.\,jf'\:, 5,90-14,59m Dark grey, unweathered, medium grained, slightly fractured,
Inl 2 very hard rock DIABASE. Fractures are very narrow, moderately
i~ rough and rough and clean or cemented with calcite in places. Fractures
— e VR dip at 0-20°, 30-40° and 60-70".
100 <1 100 WA
1h=)
10—:\//\, =
ENR
7SS\
0 AN
100 +1 | 93 WP L. W

] Yyl >~

Ind 2
= 1253 /://,/u
£ 100 £1 | 95 B E N

1z

13N =
1% \/l\/ {
E IS
100 2 | 99 D)
02 R A
WP G E R
100 2 |57 (V-F) 1,7~ 14,59-16,43m Dark bluish grey speckled black, slightly weathered to
15—~ i i

17> ) unweathered, medium grained, moderately fractured, very hard to

in 12 / extremely hard rock DIABASE. Fractures closed, rough and cemented,

1nn= stained yellow and black and coated with iron oxide or calcite crystals.
100 2 | 90 16—:{\\,\:’/ Fractures dip sub-horizontally, 60-70° and sub-vertically.

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW

W  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH.OUT

I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 29
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N ;E STRENGTH WATER PROJECT: BRAVO LOCATION:
? Ny TESTS TESTS ; i .orD:___t 2867 190.819
e | E CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 192,308
3 5 3 TONE TAS ¥ co-oro: '
ozl o o 8 MACHINE:
AR 5 2 ELEVATION: 1506.338m
% 8 E g - 8 DRILLING DATES: 03/07/07-10/07/07 NCLINATION: Vertical
i} a £ ur]
E E E o H§ . ”3J ﬁ E é LOGGED BY: TCP/JFR (09/07/07) DIRECTION: -
TS E gz 2 | 2 |S|& % CORE DESCRIPTION
o 199 E:%‘;%%%‘g 0,00-1,15m Abundant sub-angular fresh and weathered GRAVELS in a
é 50 i:gifoo = matrix of red-brown SILTY SAND; pebble marker.
. f—
83 38 1,15-3,75m Orange-brown blotched pinkish purple, yellow and buff,
| ] probably stiff CLAYEY SILT with occasional hard GRAVELS and
100 I 48 2 - COBBLES up to 100mm in diameter; residual Dwyka tillite.
58] 7247
3 —
100 17 ié
— E ( p4
100 4 _;Jgg 2 3,75-13,256m Maroon blotched yellow and purplish pink, probably ver
— 174 stiff, CLAYEY SILT with some more sandy bands and occasional hard
100 3 | REF ElZpAr GRAVELS and COBBLES up to 100mm in diameter; residual Dwyka
100 5 4l tillite.
64 ElZar
< |
S |0 ¥ | REF 6 =114
Z |84 ki vg”
7 —
100 15 é
B 8 ‘ 14
100 IS
100 = | REF "3y
100 £e
10315
100 1A
1= Cy
100 - 14A
124 V]
100
100 we| o
o 13,25-15,05m Maroon banded yellow-brown becoming pale yellowish grey
97 88 with depth, highly weathered, very fine grained, very thinly bedded,
4 moderately fractured, very soft rock DWYKA SHALE. Fractures
E 52 - closed to narrow, slightly rough, stained black, filled with silt . Fractures
700! 541 dip sub-horizontally, 30-40° and sub-vertically.
5, o9 Note: Material slakes after an hour.
100 80 1.0.=2| 15,05-20,25m Pale yellow brown blotched grey and purple, highly weathered,
— — | 284 16_:{@ = medium grained (with scattered coarse and very coarse grained
ucs| MPa 1oz clasts), unbedded, moderately fractured, soft rock DWYKA TILLITE.
99 79 —,fo,;% Fractures closed to narrow, slightly rough, stained yellow and black,
E,OD’ ) filled with silt. Fractures dip sub-horizontally and 20-30°. Below 18,71m
| (I 17_53/00\‘0 contains several very soft rock shaley horizons up to 100mm thick.
B Vi
100/ 3 | 81 18_;’5;;93
x| 18 EIVAN
——  |—ucs| MPa 0,4 o=y
WP| U.L. 19-?0:00/3
1000 |95 LF) Fgl
20 1,072
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES
CONSULTANTS IN THE EARTH SCIENCES

BOREHOLE LOG

Borehole No.: bh29
Sheet: 2 of 2

DRILLING METHOD AND SIZE

S| CORE RECOVERY (%)

WATER

STRENGTH
TESTS TESTS

|01 FRACTURE FREQUENCY (No/m)
TYPE
VALUE
TYPE
VALUE

] raD

WATER DETAILS

DEPTH (m)

PROJECT:

BRAVO

CONTRACTOR:

RWBE Geotechnical Drilling

MACHINE:

TONE TAS

DRILLING DATES:

03/07/07-10/07/07

LOCATION:

+2 867 190.819
+8 192.308

1506.338m
Vertical

X CO-ORD:

Y CO-ORD:

ELEVATION:

LOGGED BY:

INCLINATION:

TCP/JER (09/07/07) -

DIRECTION:

SYMBOLIZED LOG

CORE DESCRIPTION

—

=
o
o

100

100

100

100

92

WP| 0
U.L.
74

15 —
65

82 WP| 0

U.L.
25,5

UCS| MPa

97

10
A
=3

:\0

:/

1/

1=

ERN

Z

e %

N
0/°
O

OIS

0/0x

0/510M0 207
/0N 0>
NG

/

20,25-22,95m Yellow-brown blotched grey and occasionally maroon, highly

weathered, fine grained, thinly and medium bedded, highly fractured,
soft rock DWYKA TILLITE, with occasional coarse and very coarse
grained clasts. Fractures very narrow, slightly and moderately rough,
stained dark brown and filled with silt in places. Fractures dip
predominantly at 0-10° with occasional 20-30° and 80-90° dips

22,95-24,10m Brownish grey streaked and banded orange-brown,

moderately weathered, very fine grained, thinly bedded, highly fractured,
soft rock DWYKA SHALE. Fractures very narrow and narrow, slightly
and moderately rough, stained dark brown and occasionally filled with
silt. Fractures dip at 0-10°, 30-40° and occasionally 80-90°.

24,10-27,71m Dark grey banded orange-brown, slightly and moderately

weathered, very fine grained, very thinly and thinly bedded, moderately
to highly fractured, soft rock DWYKA SHALE with occasional orange-
brown, highly weatherd, very soft rock zones up to 50mm thick.
fractures very narrow to narrow, smooth and slightly rough, stained
dark brown and occasionally filled with silt. Fractures dip at 0-10°,
30-40°, 50-60° and 70-80°.

Note: Zone of medium grained soft rock to moderately hard rock
sandstone from 26,78-27,30m.

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.0. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 30
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 2
32| | e | wm BRAVO e e s
a N - - ’ . + i
% _ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: 8 220,608
815 32 o | wacne TROUTSTIHL Y COORD: :
Z|E| e 2 9 ‘ ELEVATION: 1 509.549m
% g ; £ - @ DRILLING DATES: 15/08/07-17/08/07 NCLINATION: Vertical
w [a] S )
z ; 5 o | w "'3J w "'3J @ E § LOGGED BY: TCP/SAPJ DIRECTION: -
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
% / 0,00-1,70m Abundant sub-angular to sub-rounded, hard ,quartzite GRAVELS
o |ssl and COBBLES and fine ferruginous CONCRETIONS in a matrix of
é orange-brown CLAYEY SAND; pebble marker.
36| - -
< |oo 2 1,70-2,81m Yellowish brown blotched reddish brown, probably very stiff,
g | 1 | REF jointed (stained red and black), CLAY-SILT; residual Dwyka shale.
=z |92 E
|| (I 3 —’;o/f\c 2,81-8,50m Pale yellowish brown blotched buff, highly weathered, fine
100 74 150 o grained (but with very coarse clasts), highly fractured, soft rock DWYKA
19 = TILLITE. Fractures are narrow to wide, slightly rough to rough, stained
] — 4 - Q\Oo@ yellow and black and filled with yellowish brown clay-silt. Fractures
18052 dip predominantly sub-horizontally.
5 FlcHN
s 4705
— 3 102055
99| 7 * | Mpa 175,50
6 — o,°9
89 e
ENI=Y
10255
nEE 73950
1 0/~
11 D/Q
1 1=.7 0 74
00 66 < 20
. 10053
g 8,50-13,00m Pale yellowish brown blotched buff and banded dark brown,
= 9 highly weathered, very fine grained, laminated, highly fractured, very
93 61 soft rock DWYKA SHALE with zones of very stiff residual soil up to
200mm wide. Fractures are closed to narrow, slightly rough to rough,
— — 10 stained red and black and filled with reddish brown clay-silt. Fractures
dip sub-horizontally, 20-30°, 60-70° and sub-vertically.
97| 7 |46
11
93 58 | sza
12
100 89
13
13,00-14,55m Pale yellowish brown banded grey and dark brown, highly
98| 4 |83 weathered, very fine grained, thinly laminated, moderately fractured,
14 soft rock DWYKA SHALE. Fractures closed to narrow, slightly rough
4 to rough, stained black and coated with yellow and grey clay-silt.
- — * | MPa Fractures dip sub-horizontally and sub-vertically.
15 14,55-19,32m Pale yellowish brown blotched grey and banded dark brown,
49 highly weathered, very fine grained, thinly laminated, highly fractured,
very soft rock DWYKA SHALE with zones up to 400mm wide of soft
100 — 16 rock and a zone of very stiff clayey residual soil from 18,57-19,15m.
Fractures are closed to narrow, slightly rough to rough, stained yellow
10 | 69 and black and filled with orange-brown clay-silt. Fractures dip sub-
17 horizontally, 20-30°, 60-70° and sub-vertically.
18
83
L 0
19
97| 15 ” See description next page

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW

|_| CASING

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

.

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

DIL. DILATION
W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 30
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ .
N E STRENGTH WATER PROJECT. BRAVO LOCATION:
2 > TESTS TESTS RWBE Geotechnical Drilling xco-orp;___*+2 867 374.774
=4 = g CONTRACTOR: +8 220.608
5|8 P TROUTSTIHL ¥ CO-ORD:
,% @ g Q S ‘ ELEVATION: 1509.549m
m 3 E £ . ﬁ DRILLING DATES: 15/08/07-17/08/07 NLNATION: Vertical
] w =) E =5 :
z ; 5 o | w "'3J w "'aj @ E § LOGGED BY: TCP/SAPJ DIRECTION: B
518 |8l S |r| £ |2 8] 5 CORE DESCRIPTION
97 19,32-24,40m Greyish brown banded yellowish brown, highly weathered,
] very fine grained, thinly laminated, highly fractured, soft rock DWYKA
84 0 SHALE. Fractures are closed to narrow, slightly rough to rough,
stained yellow and black and filled with yellow and grey clay-silt.
T Fractures dip sub-horizontally, 20-30°, 45°, 60-70° and sub-vertically.
100| 15 | 54
S |96 53
s | (I
z
94 68
—130- — 24,40-24,98m Dark grey, highly weathered, very fine grained, thinly
40 laminated, highly fractured, very soft rock carbonaceous DWYKA
84 41 SHALE. Fractures are closed to narrow, slightly rough to rough,
stained yellowish brown and coated with yellow and grey silt. Fractures
] — dip sub-horizontally, 20-30° and sub-vertically.
24,98-29,65m Dark bluish grey, slightly weathered, very fine grained, thinly
96| 10 | 63 laminated, highly fractured, hard rock RAYTON SHALE. Fractures
are closed to narrow, slightly rough, stained yellow and coated with
— — grey silt. Fractures dip 10-15°, 60-70° and sub-vertically.
100 69
97 32
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Borel‘!oIeNo.. bh 31
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
= . Boil
ﬁ § ST_IF_QéESI\ITGSTH \',I'VI/E-\;"IESR PROJECT: BRAVO LOCATION: 2 8670I488r2 956
o N . - ’ . + i
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: 249 674
5 <8 YWE D90R veoorp: +8249.0
8| x| 3 8 MACHINE:
z @ t 9 S ELEVATION: 1509.676m
% g E E - @ DRILLING DATES: 20/08/07-27/08/07 NCLINATION: Vertical
w [a] = )
é ; 5 o | w "'3J w "'3J @ E § LOGGED BY: FWS/FWS DIRECTION: -
5/ 8|8 2 |F| 82 28] 5 CORE DESCRIPTION
100 - jj "] 0,00-1,50m GRAVELS in a matrix of medium brown, probably medium
Q iR dense, SANDY SILT; pebble marker.
Z |50 - 1 2371
995" 1,50-4,15m Pale orange-brown, probably stiff to very stiff, CLAY-SILT;
2 residual Dwyka shale.
100 - 3 _
4,15-6,94m Orange-yellow, mottled red-brown, highly weathered, fine
100, 7 | 60 grained, laminated, very highly fractured, very soft rock DWYKA
SHALE. Fractures are narrow to occasionally wide, smooth, stained
with iron oxide and filled with silt. Fractures are sub-horizontal (bedding).
100, 9 | 80
1000 - [0 | ] | e8
6,94-9,38m Khaki, medium brown, mottled red-brown on bedding, highly
100l 14 | 24 weathered, fine grained, laminated, highly fractured, soft rock, DWYKA
SHALE.
100, 10 | O
9,38-12,97m Khaki, banded red-brown, highly weathered with zones of
3 completely weathered, very stiff clay-silt (residual soil), laminated,
= |60|/>50| 0 very highly fractured, very soft rock DWYKA SHALE. Fractures are
z wide and filled with clay-silt. Fractures are sub-horizontal.
Note: Poor core recovery due to loss of residual soil in fracture zones.
99|>50| 0
12,97-15,54m Khaki-brown, moderately weathered, fine grained, very
1000 5 | 0 | sk M7P thinly bedded, highly fractured, soft rock DWYKA SHALE. Fractures
VERe are narrow to occasionally wide, smooth, stained with iron oxide and
filled with wall rock fragments. Fractures are sub-horizontal. Dwyka
tillite zone from 15,00-15,54m.
80|16 | O
% ,\}g 15,54-19,60m Khaki, banded dark brown, slightly weathered, fine grained,
VERS laminated, highly fractured, moderately hard rock DWYKA SHALE.
Fractures narrow, smooth and stained with iron oxide. Fractures are
sub-horizontal (bedding). Occasional zones of tillite present.
100/ 12 | 60
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT

V.F. VOID FILLING
U.L. UNIT LUGEON

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 32
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
N ;E STRENGTH WATER PROJECT: BRAVO LOCATION: Auxiliary Bay
@ Ny TESTS TESTS ; i .orD: 12 867 591.140
g _ E CONTRAGTOR: RWBE Geothechnical Drilling X CO-ORD: +8 278,661
a E 5 o ) TROUTSTIHL Y CO-ORD: :
f'o-: ] E‘ 3 g [ MAcHE ELEVATION: 1508.373m
> - .
% § E E - E DRILLING DATES: 03/07/07-05/07/07 NCLINATION: Vertical
] = |
E E 2 o UBJ . uaJ ﬁ E é LOGGED BY: TCP/JFR (09/07/07) DIRECTION: -
/g E gz 2 | 2 |S|& % CORE DESCRIPTION
59 5:‘2@@%‘3 0,00-0,48m Abundant sub-angular coarse medium and fine GRAVELS of
Q g E 4 weathered quartzite in a matrix of red-brown SILTY SAND; pebble
z 1 _%X? marker.
82 ¥ 0,48-1,40m Orange-brown probably firm to stiff, CLAY-SILT with occasional
E angular GRAVELS; residual Dwyka tillite.
o7 2 1,40-+4,00m Yellow blotched red-brown, probably stiff, jointed, CLAYEY
| 3 SILT with occasional hard gravel-sized clasts; residual Dwyka tillite.
100 - | - ]
|| 3
100 E
|| 4
91 1 +4,00-+6,00m As above but probably very stiff with zones of stiff up to
[100 7 REF E 300mm wide.
100 °
o0 ]
1,°7,5|  6,00-+8,00m  Bright yellow-brown, blotched red and grey, highly weathered,
94 34 E@D o fine grained (but with hard clasts up to 100mm in diameter), highly
15 N %/Oé fractured, very soft rock DWYKA TILLITE. Fractures are narrow to
<| | >0 wide, moderately rough, stained black and filled with orange-brown
o 189 25 I clay-silt. Fractures dip at 20" and 70-80".
% 8 f’ /D’g Note: Core loss totalling 160mm probably residual material.
ED %?é +8,00-12,47m Pale yellow-brown banded yellowish grey and blotched red
100 81 :Q\ 20 and grey, highly weathered, fine grained (but with hard clasts up to
9 —}S/O\o 100mm in diameter), highly fractured, soft rock DWYKA TILLITE.
13 Fractures are closed to narrow, moderately rough to rough, stained
] T — 175%0 red and black and filled with orange brown clay-silt and iron oxide.
s 1007025 Fractures dip at 20°, 45° and 70-80°.
98|10 | 60 WP | UL :fo,\Oo Contains zones of very soft rock below 11,35m
o 284 i) Telas
UCS| MPa SNIAN,
[ [ I 11—:\/0 c;?
0es
97 10 ::O/\O
12370, 29
[ [ 0 ED =
WP L. 12,47-14,65m Greenish grey, moderately weathered, very fine grained,
13 thinly bedded, highly fractured, soft rock RAYTON SHALE. Fractures
98| 5.1 39 are narrow, slightly and moderately rough, stained yellow and black
20 and filled with yellow silt and iron oxide. Fractures dip at 20° (bedding
- 14 plane fractures) and 60°.
100 11 5 14,65-18,20m Grey, moderately weathered, very fine grained, thinly
bedded, highly fractured, soft rock to moderately hard rock, RAYTON
95| o | SHALE. Fractures are narrow, slightly and moderately rough, stained
— — wp| 0 black and filled with yellow silt and iron oxide. Fractures dip at 20°
= UL 16 (bedding plane fractures) and 60°.
7 |94|15-| 25
'_
20
L 17
100 28 225
l;!; MPa 18
19
20

|_| CASING

W  WATERRESTLEVEL
/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.0. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 36
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 2
g 2| ommem | w BRAVO
é ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 359.541
L&l W ¥ CO-ORD: +8277.531
8| x| 3 9 MACHINE: TONE TAS
5 é & 2 3 ELEVATION: 1508.624m
% 8 E £ - @ DRILLING DATES: 01/08/07-07/08/07 NCLINATION: Vertical
w [a] S }
z ; 5 o | w "'3J w ”45 @ E § LOGGED BY: TCP/SAPJ DIRECTION: -
518 E|&|e S |r| £ |2 8] 5 CORE DESCRIPTION
100 c%j S 0,00-1,30m Abundant sub-angular and sub-rounded GRAVELS in a matrix
O =+ 1T ‘ﬁﬁ of orange-brown SILTY SAND; pebble marker.
X |66 A
Z foo 1 3R
o0 - | - I 1,30-2,40m Yellowish brown mottled orange and black, probably stiff
T - e SANDY CLAY-SILT with scattered friable ferruginous CONCRETIONS
< |87 A and stiffer ferruginised zones; ferruginised residual Dwyka tillite.
— =
g 93 41 2,40-4,00m  Buff mottled yellowish brown, probably very dense SANDY
Z loo = | REF |wp UoL 0k SILT; residual Dwyka tillite.
100 29 4 e - -
| (b RS 4,00-6,70m Buff blotched yellowish brown and orange-brown, highly
100 65 | 106> weathered, fine grained (but with occasional very coarse clasts),
98 70 =Y moderately fractured, very soft rock DWYKA TILLITE. Fractures are
100 4 o8 ° EOSS narrow to wide, slightly rough to rough, stained black and filled with
100l 46 | ;\5/390 reddish brown clayey sand. Fractures dip sub-horizontally, 60-70°
. wp 2L SN and sub-vertically.
o7 95 - ¢ To%o
ez
100 71 ;, 32 6,70-16,30m Buff banded yellowish brown, grey and occasionally maroon,
— [E— 4 moderately to highly weathered, fine grained, very thinly bedded,
* | mpa | highly fractured soft rock DWYKA SANDSTONE with frequent
99 63 e SILTSTONE bands and occasional gravelly zones. Fractures are
narrow to wide, slightly rough to rough, stained orange-brown and
black and filled with reddish brown clayey sand and yellow and grey
— — 0 silt. Fractures dip sub-horizontally 20-30°, 45°, 60" and sub-vertically.
WPy 9
99 61
97 70 10
2
T 1% | via |
100| 10 | 36 1
] T 0
97 55 WP uL. 2
g 25 13
s I
. 99 64 | % MPa 14
fa)
z ] 0
= WP L. e
94 44
447 10 L 16,30-20,00m Dark grey banded pale grey and blotched yellow and
occasionally maroon, highly weathered, very fine grained , very thinly
9 38 bedded becoming thinly laminated with depth, highly fractured, very
] soft rock DWYKA SHALE with zones up to 400mm wide (total about
T 53 1,0m) of probably very stiff residual material. Fractures are closed
ucs| MPa to wide, slightly rough and filled with grey and yellowish brown clay-
77120 | 0 silt. Fractures dip sub-horizontally, 20-30°, 45° and sub-vertically.
78] | o
100] 50 =_
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 36
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
@ E TESTS TESTS CONTRACTOR RWBE Geotechnical Drilling x co-orp; __+2 867 359.541
zZ|l gl 2 : +8 277.531
3028 © TONE TAS Y CO-ORD:
ol x| o " 8 | MACHINE: . 1 508.624m
AR 2 2 01/08/07-07/08/07 FHEVATION: .
< 8 E E = nt DRILLING DATES: INCLINATION: Vertical
] w =) E =5 :
z ; 5 o | w "'3J w "'aj @ E § LOGGED BY: TCP/SAPJ DIRECTION: B
E1 88 &l S | S | 28] 5 CORE DESCRIPTION
N 20,00-23,05m  Greyish brown and yellowish brown banded pale grey,
99 66 moderately weathered, very fine grained, thinly laminated, highly
I (I fractured, soft rock DWYKA SHALE. Fractures are closed to narrow,
slightly rough, stained yellowish brown and black and coated with iron
< |99 50 oxide. Fractures dip sub-horizontally, 20-30 *,45°, 60" and sub-
o vertically.
= 10-
Z 15
99 49
| (I 23.05-24.43m As above, but consistency moderately hard rock.
100 52 Note: Dwyka shale below 16,3m has slaking properties.
25—
26—
274
28—
29—
30
31
32
33
34—
15—
36—
37
38—
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

W.0. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 37
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
é ﬁ é TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 458.065
g 5 y XY-44 Y CO-ORD: +8 303.930
o| %| © " 8 MACHINE:
Z| &8 9 2 ELEVATION: 1508,642m
% § E § - 8 DRILLING DATES: 25/07/07-28/07/07 NCLINATION: Vertical
25 E W 4 w u i E 2 LOGGED BY: TCP/RLP DIRECTION: -
= @ Q ] ] = o =
T 8B Q|F 2 |F| 2 28] 5 CORE DESCRIPTION
.%bfr?mél 0,00-0,75m Abundant sub-rounded quartzite gravels and friable ferruginous
O [100 PTTes concretions in a matrix of brown, slightly CLAYEY, SILTY SAND;
é 1 e, . roots; pebble marker.
851 1w.¢]® 0,75-1,60m Orange-brown mottled grey and black, probably stiff, SANDY
— 1100 3| REF E e CLAY-SILT containing abundant friable ferruginous concretions;
100 - 2 4 ;3 residual Dwyka tillite.
43 E 3 | 1,60-6,51m Yellowish brown banded reddish brown and blotched grey,
30| - | - 11717 probably very stiff, jointed, slightly CLAYEY SILT with occasional hard
| 3 417 gravels; residual Dwka tillite.
IRRE 1%
Elava7
4
<t 14 ©.
S Iy
z 53714
_— = 7% %
100 8 1oy OQ\)C 6,51-7,80m Yellowish brown banded red and dark grey, highly to completely
15- 7 —i’g/b ’O—O weathered, fine grained, highly fractured, very soft rock DWYKA
20 T9o TILLITE with zones of up to 200mm wide of residual tillite as above.
0 (oL Fractures are narrow to wide, slightly rough, stained black and filled
8 —;g/gU@ with yellowish brown silt. Fractures dip sub-horizontally, 20°, 30° and
79 EIRWIN sub-vertically.
ico=7| 7,80-18,09m Bluish grey banded dark grey and mottled dark blue and
o 1035 R~ buff, slightly weathered, fine grained (but with very coarse clasts),
* | MPa ;\’o,\D moderately fractured, very hard rock DWYKA TILLITE. Fractures are
o 423 ,,O/,OQ\C closed to very narrow, stained black, moderately rough and coated
5 | 81|0CS| MPa 10—:0,20:0 with calcite crystals. Fractures dip mainly 20°, 45° and 60°-70°.
RY o=/
— EAeS
11—:\5’3%
73 N
Koz
— 125/ 252
1054
85 10 ’DQ\
S NCEY
I
o ] =4
E /KN
65 Kol
| o s
3 15— %/8(%
,gbf,g:
83 16%?/9%9
| 42,6 QS
. lucs| MPa e o,;@c
RN
91 ;:O/Q =
07
18— 520
19—
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 38
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
E 4 CCP Buildi
g 5] o | v BRAVO -
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 556.590
g & 4 TONE TAS Y CO-ORD: +8 330.930
o x| & " 8 MACHINE: 1507.958
R 2 5 07/08/07-15/08/07 FevTon '
% 3 E & = | § | PRILINGDATES: INCLINATION: Vertical
w [a] S )
E ; 5 a | w g w =) ﬁ E § LOGGEDBY: FWS/FWS DIRECTION: -
= [2 - o —
58| |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 - Tler J 0,00-1,14m Abundant ferruginised GRAVEL and soft ferricrete nodules
o |40 _ SRl in orange-brown SILTY SAND; mixed transported and residual soil.
X 14] - 2™
Z Tz
100, - ,%’*ﬁ%ﬂ 1,14-3,90m Frequent ferruginised GRAVEL and rock fragments, in a matrix
100 . E;}; jmkg of mottled orange-brown and red-brown CLAYEY SILTY SAND;
I 2 —;:]-/jE-/-:,_/j residual Dwyka tillite.
0 - fod
100, - | - [
100 - - e
— R E/ld
100 48 19 4 3,90-6,60m Pale mauve-grey, moderately to highly weathered, fine grained,
* | wmpa very thinly bedded, highly fractured, soft rock RAYTON SHALE.
ECIRREL] wp| 0 Fractures narrow to occasionally wide, smooth, stained with iron oxide
UL 5 and filled with clay-silt. Fractures are generally sub-horizontal and
occasionally 60-70°. Fracture zone at 5,90-6,25m.
100, 4 | 64
6
1100 10 .
% ,\%8 . 6,60-10,00m Pale grey banded pale brown, with localised iron granules
100 59 @ on bedding planes, moderately weathered, fine grained, very thinly
< bedded, highly fractured, moderately hard rock RAYTON SHALE.
g wpl 0 Fractures narrow, smooth and stained with iron oxide. Fractures are
Z — UL 8 generally sub-horizontal (bedding).
89 64
9
10
100 8 |63 10,00-14,08m Medium grey, slightly weathered, fine grained, very thinly
% | 25 bedded, moderately to highly fractured, hard rock RAYTON SHALE.
| MPa | wp UOL 1 Fractures closed to very narrow, slightly rough with black iron staining.
- Fractures are sub-horizontal.
98 59
33 12
— |k MPa |“—
13
100 90
14—
15—
16—
17—
18—
19—
20 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
V¥ \WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: bh 41

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
= T Ash C
| § STRENGTH |  WATER PROJECT: BRAVO LocATION; LTANSVETSE ASh L-ONVEYO
§ é TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 876.311
<| g a Y CO-ORD: +8 415.999
Slz o 8 MACHINE: XY-2B
& é v 3 3 A ELEVATION: 1497.649m
% g E E - @ DRILLING DATES: 06/08/07-08/08/07 NCLINATION: Vertical
w [a] R )
E ; 5 o | w =) w g @ E § LOGGED BY: FWS/FWS DIRECTION: -
= o - o -
18 &|&|r] £ |2 £ [218] 5 CORE DESCRIPTION
o 0,00-4,64m Dark, red-brown, firm, CLAY-SILT; residual Diabase.
X |100 ]
4 -
100 3| 10 ,
100 5
00 T 13 ]
i 4
100 s 4,64-9,22m Orange-brown to yellow-brown mottled, stiff, CLAYEY SILT;
residual Diabase.
|| .
100 1
I ~;
7 4
100 ]
8 7
<[00 6 | 0 ]
[a)] 1
= N 9
“ Ji /f:} > 9,22-10,69m Pale brown, mottled red-brown, highly to completely weathered,
100 11 | 15 S Y = highly fractured, very soft rock to soft rock DIABASE. Fractures are
e N YA .
1~ open and stained.
WPl oo
(W.0.) n5z] 10,69-12,15m Pale brown, mottled, highly weathered medium grained,
92|14 | 36 highly fractured, medium hard rock DIABASE. Fractures are narrow
to wide, medium rough, stained and filled with silt. Fractures have
76|>30| 0 | variable orientations.
12,15-13,05m Pale brown, mottled, slightly weathered medium grained,
70130 | 0 highly fractured, hard rock DIABASE. Fractures narrow to wide,
medium rough, stained and filled with silt. Fractures have variable
98138 |0 wp| 10 orientations.
(¥_'|§:) 13,05-13,60m Pale grey, highly weathered, laminated very highly fractured,
soft rock RAYTON SHALE.
100 48 | 0 33 13,60-22,10m Khaki-brown, slightly weathered, fine grained, laminated,
*® | MPa highly fractured, hard rock RAYTON SHALE. Fractures generally
— narrow, smooth and stained orange-brown and black. Fractures are
generally sub-horizontal and occasionally sub-vertical.
100/ 31 | O
1,7
WP L
(DIL.)
99140 | O
92126 | 0 1,3
WP (\l;':;')
42 o
* MPa

PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
TF. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) WO WASH-OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 41

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
B Transverse Ash Conveyor
ﬁ g ST_IF_QEESNTGSTH \_II_Vé;'_IIgSR PROJECT: BRAVO HOCATION: 2 867 876 311y
%) = . - ’ X + .
o| _ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 415,999
<D( \o\i %J © XY-ZB Y CO-ORD: .
2 g g 9 g [MeE ELevaTion: 1 497.649m
> 3 - .
% § E § - @ DRILLING DATES: 06/08/07-08/08/07 NCLINATION: Vertical
D = —
z ; E ol w ._.BJ " |.|3J @ E § LOGGED BY: FWS/FWS DIRECTION: B
18 &|&|r] £ |2 £ |218] 5 CORE DESCRIPTION
13,60-22,10m Khaki-brown, slightly weathered, fine grained, laminated,
— highly fractured, hard rock RAYTON SHALE. Fractures generally
85 47 | 0 21 narrow, smooth and stained orange-brown and black. Fractures are
generally sub-horizontal and occasionally sub-vertical.
& WP U.5L. 22
% (DIL.) 22,10-26,53m Dark grey, slightly weathered, fine grained, very thinly
bedded, highly fractured, hard rock RAYTON SHALE. Fractures are
100 21 | 43 23 narrow to wide, stained and filled with secondary calcrete. Fractures
are generally sub-horizontal (bedding) and occasionally 60-70°.
24
0
98| 17 | 42 WP| L 25
26
274
28—
29—
30—
31—
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)
I *




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 43
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N ;E STRENGTH | WATER PROJECT: BRAVO LOCATION:
@ Ny TESTS TESTS ; i .orp:___t2 867 153.175
g _ E CONTRAGTOR: RWBE Geotechnical Drilling X CO-ORD: +8 266,999
8 E § o MACHINE: TROUTSTIHL Y CO-ORD: :
AR 2 : 06/07/07-12/07/07 sievamion:1.595.312m
: § w E £ N DRILLING DATES: - INCLINATION: Vertical
] = |
E E 2 o U§ . ”34 ﬁ E é LOGGED BY: JFR/JFR (16/07/07) DIRECTION: -
/g B gz ¥ | 2 |S|% % CORE DESCRIPTION
100 521"%?%%* 0,00-+1,00m Abundant coarse, medium and fine, sub-angular quartzite
o Thapal GRAVELS in a matrix of brown SILTY SAND; pebble marker. Matrix
=g &Y , JEEE becomes red-brown below 0,40m.
50| E ’ {’ +1,00-1,65m Red-brown mottled orange brown, probably firm, ferruginised
—1100 f AR cemented SANDY CLAYEY SILT, with scattered friable ferruginous
| I 40 A concretions and occasional hard GRAVELS up to 50mm in diameter;
100| residual Dwyka tillite.
100 1,65-3,19m Yellowish orange blotched red-brown, probably stiff, intact
100 SANDY CLAYEY SILT with scattered hard GRALS_LCVEL and COBBLES
| up to 100mm in diameter; residual Dwyka tillite.
2 3,19-10,170m Brownish purple blotched buff, yellowish orange and red-
| brown, probably very stiff, jointed CLAYEY SAND with scattered hard
100 fine and medium and occasional coarse, gravel-sized clasts; residual
BB Dwyka tillite.
100
100
100
100
S oo - | -
=
z
E 10,10-15,80m Maroon blotched yellow-brown, probably very stiff, jointed
99 CLAYEY SILT with very occasional hard, coarse medium and fine
M= gravel-sized clasts; residual Dwyka shale (with a few thin tillite
I E horizons). Contains horizons of stiff, clayey silt from 200-400mm thick
at 13,00-13,30m, 13,80-14,20m and 14,50-14,80m.
12—
100
— 13—
55 ]
[ 14;
83 E
15—
2,9 1
96 L%:S MPa .
16—/0//@@@ 15,80-19,65m Buff blotched pale yellow-brown and pale grey, highly
100, 5 |39 S0 weathered, fine and medium grained (with scattered coarse, medium
41117 1 o T and fine gravel-sized clasts), moderately and highly fractured, soft
17_;9\%6 rock (but very soft rock from 16,40-17,00m, 17,40-18,15m, 18,35-
100 4 | 50 E 18,70m and 18,90-19,65m), DWYKA TILLITE. Fractures narrow,
FAGIAN moderately rough and rough, stained red and orange-brown and filled
1001 5 | 69 Y with silt in places. Fractures dip at 0-20° and 50-60°.
| [eE S
76| 8 |13 iQS,SO
10,29
19—,
100 4 |72 1205
20 % See next page for descrition.
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 43
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
N ;E STRENGTH | WATER PROJECT: BRAVO LOCATION:
é’ g TESTS TESTS CONTRAGTOR: RWBE Geotechnical Drilling xco-orn: ___+2 867 153.175
s &£ TROUTSTIHL vcooro, *8266.929
oz 3 ®» 8 MACHINE:
AR 5 2 ELEVATION: 1505.312m
% § E E - UEJ DRILLING DATES: 06/07/07-16/07/07 INCLINATION: Vertical
E g E y " y w x ';_; 5 LOGGED BY: JFR/JER (16/07/07) DIRECTION: -
= | a ] ] = o =
E Q| E S| 8 |k E E|E] 5 CORE DESCRIPTION
19,65-21,49m Yellow-brown banded grey-brown and pale grey, highly
100 7 |63 weathered, very fine grained, thinly and very thinly bedded, highly
21 fractured, very soft rock, DIVYKA SHALE. Fractures are very narrow,
slightly rough, stained orange-brown and filed with silt in places.
741 7 | o 12, o< Fractures dip at 0-10° (bedding separations) and 20-30°.
2 f/ AN '\‘o 21,49-22,00m Little or no core recovery owing to grinding of tillite gravels.
76| 5 |49 < Qo A Probably very stiff to very soft rock, TILLITE.
EQO\ 20| 22,00-25,56m Dark grey banded pale grey and occasionally orange-brown,
233", slightly weathered, very fine grained, thinly and very thinly bedded,
99! 8 |63 15074 = highly fractured, soft rock, DWYKA TILLITE. Fractures are closed to
ENIR= very narrow, slightly rough, clean or stained orange-brown. Fractures
24—:Q\°5§ dip at 0-10° (bedding separations) and 70-80°.
\O/; a
f/OD’/Q:
100 9 |68 25420
,\O\O /S
< | =~ O
g 94| 9 |32 25,56-32,30m Dark grey banded dark brown, orange-brown and greyish
= 26 brown, moderately weathered, very fine grained, thinly bedded, soft
rock, DWYKA SHALE (with zones of fine grained, soft rock sandy
tillite from 26,05-26,60m, 28,00-28,42m, 29,10-29,25m and 31,10-
100 3 |85 27 31,45m). Fractures are very narrow, slightly and moderately rough,
stained orange-brown. Fractures dip at 0-20° (bedding separations),
5T 53 40-50°, 60-70° and 80-90°.
28 Zone of residual/highly weathered shale from 29,30-29,70m.
95|14 | 45
29
93|12 | 26 30
31
100, 8 | 50
32
g;o /,OQ\ 32,30-35,01m Dark grey banded pale grey and occasionally orange-brown,
100 5 |58 33_:9,9 0% slightly weathered, very fine grained, thinly and very thinly bedded,
N % o highly fractured, soft rock, DWYKA TILLITE. Fractures are closed to
{Q\ 20 very narrow, slightly rough, clean or stained orange-brown. Fractures
34_;\5//@\0 dip at 0-10° (bedding separations) and 70-80°.
99| 3 |75 ,é;g’og
N o
] -
{223
36—
37
38—
39
40 ;

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
Y WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\ WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH.OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: bh 44

BOREHOLE LOG Sheet: 1 of 2

DRILLING METHOD AND SIZE

WATER

STRENGTH
TESTS TESTS

FRACTURE FREQUENCY (No/m)

CORE RECOVERY (%)
VALUE

VALUE

WATER DETAILS
DEPTH (m)

RQD
TYPE
TYPE

SYMBOLIZED LOG

BRAVO LOCATION:
RWBE Geotechincal Drilling
TROUTSTIHL
1 507.875m
06/08/07-14/08/07 inanon | Vertical

FWS/FWS (15/08/07) -

DIRECTION:

PROJECT.

+2 867 316.318
+8 314.186

X CO-ORD:

CONTRACTOR:

Y CO-ORD:

MACHINE:

ELEVATION:

DRILLING DATES:

LOGGED BY:

CORE DESCRIPTION

NXC

NWD4

(o]
w

......

~

N
1
1

I

0,00-0,90m Abundant coarse and medium quartzite GRAVEL with

ferruginous CONCRETIONS in a matrix of yellow-brown SILTY SAND;
ebble marker.

0,90-1,90m Orange-brown, mottled yellow-brown, CLAYEY SAND with
scattered coarse, medium and fine hard GRAVELS; residual Dwyka
tillite.

1,90-4,00m Maroon, streaked orange-brown and pale grey, probably stiff,
laminated and jointed, CLAY-SILT; residual Dwyka shale.

Ny

A\

ol
g
7

|
’

0
~

\

SIQvo

0

100

10

11

12

2,25
MPa

13

14

5,25

MPa 15

17

16

17

18

100 32

19

47

20

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

0/Q OX
Q1
N

Q
N

(o]
w
Ly
/ 1 0~
S

NN

03,0
O,

I

010 /0\
1 O1))

\
N o

0 /0N
/5 Ol

% el [

4,00-7,35m Yellow-brown, mottled orange-brown to red brown, highly
weathered, fine grained, (with occasional medium and fine gravel
clasts), highly fractured, very soft rock DWYKA TILLITE. Zones of
soft rock from 5,35-6,10m and 7,00-7,35m. Zones of moderately hard
rock from 4,95-5,30m. Fractures very narrow to narrow, slightly rough,
stained with iron oxide and filled with silt. Fractures dip at 0-10°
(bedding) with occasional 40-50° dips.

7,35-10,03m Yellow-grey, banded orange-brown, highly weathered, very
fine grained, very thinly bedded, highly fractured, soft rock (with
occasional bands of very soft rock) DWYKA SHALE. Fractures are
very narrow to narrow, slightly rough, stained with iron oxide and
locally filled with silt . Fractures dip predominantly at 0-10° (bedding)
and occasionally at 80-90°.

10,03-11,65m Pale grey, banded yellow-brown, completely weathered,
very fine grained, very highly fractured, probably very stiff CLAY-SILT.

Note: 50% core loss from 10,03 to £11,00m.

11,65-12,98m Pale grey, banded yellow-brown, moderately weathered,
very fine grained, thinly bedded, highly fractured, soft rock DWYKA
SHALE. Fractures are very narrow to narrow, slightly rough,stained
with iron oxide and locally filled with silt. Fractures dip predominantly
at 0-10° (bedding) and occasionally at 80-90°.

12,98-14,40m Yellow-grey, banded orange-brown, highly weathered, very
fine grained, very thinly bedded, highly fractured, soft rock (occasional
bands of very soft rock) DWYKA SHALE. Fractures are very narrow
to narrow, slightly rough,stained with iron oxide and locally filled with
silt. Fractures dip predominantly at 0-10" (bedding) and occasionally
at 80-90°. Fracture zone 14,25 to 14,40m.

14,40-15,97m Pale brown, banded brown, moderately weathered, fine
grained, very thinly bedded, moderately to highly fractured, soft rock
DWYKA SHALE. Fractures are narrow to wide, slightly rough, stained
with orange-brown iron oxide and filled with clay. Fractures are
predominantly sub-horizontal.

15,97-20,30m Pale to medium grey banded pale orange-brown, moderately
to highly weathered, fine grained, thinly bedded, highly fractured, very
soft rock DWYKA SHALE. Fractures are narrow to wide,slightly rough,
stained with orange-brown iron oxide and filled with clay. Fractures
are predominantly sub-horizontal. Fracture zones 17,48-17,60m and
18,80-18,93m.

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 44
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 20f 2
£ .
N E STRENGTH WATER PROJECT: BRAVO LOCATION:
2 % TESTS TESTS contractor.  RWBE Geotechincal Drilling xco-orp: T2 867 316.318
Z |l ol =z : +8 314.186
< % 4 o ) TROUTSTIHL Y CO-ORD:
2| & g 9 g [MeE ELEVATION: 1507.875m
< § E E = ﬁ DRILLING DATES: 06/08/07-14/08/07 INCLINATION: Vertical
[©] w =) E =5 :
é ; 5 o UBJ X ,:DJ @ E § LOGGED BY: FWS/FWS (15/08/07) DIRECTION. -
518 8|87 £ |z £ |18 & CORE DESCRIPTION
100 70 ; . . .
20,30-22,75m Medium grey, moderately weathered, fine grained, thinly
100 10 | 70 21 bedded, laminated, moderately to highly fractured, soft rock DWYKA
1 | SHALE. Fractures narrow, smooth and stained with iron oxide.
96 82 Fractures are predominantly sub-horizontal with occasionally 45-60°.
- Fracture zones 20,30 to 20,40m
<
O |98|23 |47 i :
% 23 22,75-23,87m A more highly weathered and fractured zone in the DWYKA
SHALE.
99 53 24 23,87-26,26m Dark grey, slightly weathered, fine grained, laminated,
moderately to highly fractured, moderately hard rock DWYKA SHALE.
— 9 —% ,\}lg Fractures closed to narrow, clean and smooth. Fractures are
a 25 predominantly sub-horizontal (bedding) occasionally £70°.
100 80
26
274
28—
29—
30—
31—
32—
33—
34—
35—
36—
374
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: bh 45

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
H § STRENGTH |  WATER PROJECT: BRAVO Locarion; Air Cooled Condensors
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 424.502
< g i . Y CO-ORD: +8 343.173
8| x| 3 Q MACHINE: XY-44
5 é & 2 3 A ELEVATION: 1507.757m
% § ; § - @ DRILLING DATES: 30/07/07-01/08/07 NCLINATION: Vertical
=) - -
E ; E ol w W " w @ E § LOGGED BY: TCP/RLP DIRECTION: -
= [2 - o —
S8 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
70| Eo ::%;1 0,00-1,00m Abundant weathered quartzite and tillite gravels in a matrix
e 1 ?fj of brown SILTY SAND; roots; pebble marker.
ELA T A
! 1&i£%  1,00-1,50m Yellowish brown mottled orange and black, probably stiff,
— R ViPY slightly CLAYEY SILTY SAND containing abundant friable ferruginous
) E/975 concretions and weathered tillite GRAVELS; roots; residual Dwyka
o |[X| % 9 tllte. fesidua’ Dwyka
E ’ 1,50-4,90m Pale grey, yellowish brown, orange and dark grey, probably
100 - 5 P stiff, SANDY CLAY-SILT with occasional hard gravel clasts; residual
] ;5/5 Dwyka tillite.
gz
4 4
7 50 ]
3 - e
% 17 5 4,90-5,60m As above, but probably very stiff.
WiE
~o,=d 5,60-6,32m Pale grey banded yellowish brown, very highly weathered,
50 o | 6 =, 'OQ‘ fine grained, very highly fractured, very soft to soft rock DWYKA
“ x| 15 =o=r TILLITE. Fractures are narrow to wide, moderately rough to rough,
MPa 10z stained black and filled with yellowish grey silt. Multiple fracture
100 44 7 470,50 orientations.
10 ~
. ;IGD’/ S| 6,32-9,20m Pale grey banded yellowish brown and dark brown, highly
15 ~oZ? weathered, fine grained but with very coarse clasts, highly fractured,
8 _:\0\0 S moderately hard rock DWYKA TILLITE. Fractures are narrow to wide,
71 15 1750 moderately rough to rough, stained orange black and filled with
:;o /2N yellowish grey silty sand. Fractures dip sub-horizontally and 20-30°.
| 9 d4=V 6=
% ,\%g 15324 9,20-12,00m Pale grey banded yellowish brown, moderately weathered,
99 61 a gQ\ 20 fine grained, but with very coarse clasts, highly fractured, moderately
105700 hard to hard rock DWYKA TILLITE. Fractures are narrow to very
o 441 Lo ’OQ\ narrow, slightly rough to rough, stained yellowish brown and black,
67 ucs| Mpa oz filled with yellowish brown silty sand and coated with iron oxide.
MN4)os2 Fractures dip sub-horizontally, 20-30° and sub-vertically.
95 88 175,~0
1oy O\O
:27@/ )
L [ 12— =
5?0% <z| 12,00-18,03m  Bluish grey blotched pale grey and dark grey, slightly
< EiaNg! weathered, fine grained but with very coarse clasts, moderately
o (100 89 13_:\550\0 fractured, hard rock DWYKA TILLITE. Fractures are closed to narrow,
s L0 slightly rough to rough, stained yellowish brown and coated with iron
21 | (I oz oxide. Fractures dip sub-horizontally and 20-30°.
102029
144U~ 0
100 84 :\g;ogo
45 L0,
7 | ® | mPa 15950 =,
34 10052
100 |79 ENS ,’3%
-/ ’
;?%o:o
[ BN =
1005
17_;\/0/293
100 82 NN
=
19—
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 46

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
N § STRENGTH |  WATER PROJECT: BRAVO LocaTion: Al CZOC;IZ: (;;r;d;;seors
% = - - ’ . + i
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: 12161
S1E g XY-44 Y CO-ORD: +8372.16
8| x| 3 9 MACHINE:
5 é & 2 3 ELEVATION: 1507.213m
% g ; E - @ DRILLING DATES: 14/08/07-16/08/07 NCLINATION: Vertical
w [a] = }
z ; 5 oyl 3 |u 5 i = § LOGGED BY: FWS/FWS DIRECTION: -
E1 88 &|e| S |k S |2]8] 5 CORE DESCRIPTION
83 - ﬁfjﬁi?g 0,00-0,60m Abundant ferruginised rock fragments in SANDY matrix;
Q 3 - ;" A transported soil.
Z = 0,60-2,62m Abundant ferruginised GRAVELS in a matrix of orange-brown,
58 - very stiff CLAYEY-SILT; residual Dwyka tillite.
oo |- |3 75
100 -
N 2,62-6,08m Scattered gravel in pale brown mottled, very dense SILTY
39 - SAND:; residual Dwyka tillite.
72 -
3
| * MPa
58 -
(011 50 | 0 | 9 6,08-6,65m Brown, banded, highly weathered, highly fractured, soft rock
91129 | 0 | %k ! ) h : _
"g';a RAYTON SHALE. Fractures are wide and filled with silt.
* | Mpa 6,65-8,65m Pale brown mottled dark red-brown and banded khaki, highly
100/ 23 | 13 weathered, fine grained, thinly bedded, highly fractured, soft to
moderately hard rock RAYTON SHALE. Fractures are narrow to wide,
slightly rough, stained with iron oxide and filled with silt and wall rock.
Fractures are generally sub-horizontal. Fracture zones 6,90-6,95m,
96| 35 | 12 5| 13 7,42-7,46m, 7,66-7,69m and 8,00-8,35m.
a MPa 8,65-10,59m Olive-brown, mottled red-brown, highly weathered, fine
% grained, very thinly bedded, moderately hard rock RAYTON SHALE
19 i i i
100 23 | 21 * | MPa with zones of very soft rock/ very stiff soil. Fractures are generally
wide, rough and filled with clay-silt. Fractures are generally sub-
horizontal.
100| 14 | 42
10,59-15,08m Pale grey, moderately weathered, fine grained, very thinly
95130 | 0 bedded, highly fractured, hard rock RAYTON SHALE. Fractures very
narrow to wide, slightly rough and stained with iron oxide. Fractures
(zones) are generally sub-horizontal.
100| 17 | 32
100| 26 | 86
15,08-18,08m Medium grey, slightly weathered, fine grained, very thinly
bedded, highly fractured, hard rock RAYTON SHALE. Fractures are
generally narrow and occasionally wide, slightly rough, stained with
95|17 | 22 iron oxide and filled with clay-silt and wall rock. Fractures are generally
sub-horizontal and occasionally 60-70°. Fracture zones 17,50-17,54m,
17,65-17,22m and 17,90-17,94m.

- DA

CASING

WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)

% el [

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 47
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
£ . CPP Buildi
ﬁ § ST_IF}EESNTGSTH \',I'vég‘IESR PROJECT: BRAVO LOCATION: yraing
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 86: E;-40-885
g & 4 YWE D90R Y CO-ORD: +8 401.093
o| %| © " 8 MACHINE:
Z| & e 2 S ELEVATION: 1504.511m
% g ; E - @ DRILLING DATES: 14/08/07-15/08/07 NCLINATION: Vertical
w [a] = }
z ; 5 oyl 3 |u 5 i = § LOGGED BY: FWS/FWS DIRECTION: -
E1 88 &|e| S | S |£]8] 5 CORE DESCRIPTION
% - 0,00-0,83m Pale orange-brown, gravely SAND; pebble marker.
o -
X
Z |89 18 0,83-1,30m Orange-brown, banded dark brown, mottled black, highly
— weathered, fine grained, laminated, highly fractured, very soft rock
RAYTON SHALE. Fractures are wide and residuum filled. Fractures
100 17 are sub-horizontal.
% RA%;‘ 1,30-3,20m Pale khaki, moderately weathered, fine grained, very thinly
bedded, highly fractured, moderately hard rock RAYTON SHALE.
— I Fractures are narrow to wide, smooth, stained with iron oxide and
filled with clay-silt. Fractures are sub-horizontal.
100 28 | 0 3,20-4,95m Red-brown to pink-brown, highly weathered fine grained, very
thinly bedded, highly fractured, moderately hard rock RAYTON SHALE.
. (I Fractures are narrow to wide, smooth, stained with iron oxide and
filled with clay-silt. Fractures are sub-horizontal. Fracture zone at
97 0 3,20-3,75m.
4,95-7,90m Pale to medium grey, moderately weathered, fine grained,
very thinly bedded, highly fractured, moderately hard rock RAYTON
e — SHALE. Fractures are narrow and occasionally wide, smooth to slightly
= |100 0 rough, stained with iron oxide and filled with silt-clay. Fractures are
Z — sub-horizontal and occasionally 70-80°.
100 32
7,90-12,28m Medium to dark grey slightly weathered fine grained thinly
97 30 bedded, highly fractured, hard rock RAYTON SHALE. Fractures are
narrow to occasionally wide, smooth, stained with iron oxide and filled
| with clay-silt . Fractures are generally sub-horizontal (bedding) and
occasionally 60-80°.
% 40
97112 | 49 MPa
74 40
13—
14—
15—
16—
17—
18—
19—
20 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: bh 48

BOREHOLE LOG Sheet: 1 of 1

DRILLING METHOD AND SIZE

WATER

STRENGTH
TESTS TESTS

FRACTURE FREQUENCY (No/m)

WATER DETAILS

VALUE
TYPE
VALUE
DEPTH (m)

S| CORE RECOVERY (%)
RQD
TYPE

CONTRACTOR:

MACHINE:

DRILLING DATES:

LOGGED BY:

Auxiliary Bay
+2 867 749.068
+8 430.080

LOCATION:

BRAVO
RWBE Geotechnical Drilling

YWE
1501.176m
15/08/07-16/08/07 Moo Vertical
FWS/FWS -

DIRECTION:

X CO-ORD:

Y CO-ORD:

ELEVATION:

CORE DESCRIPTION

NXC

=

[6)]
[o2]
1

—
o
o

421 0

NWD4

=y
o
o

1910

100/ 23 | O 3

100/>50| O

100[ 20 | O

100 0

100 0

4
100 0 * | MPa
22 9
10

% | 33

97 0 MPa

11

97 11 23

* | MPa 12

13
100 8

0,00-0,20m Abundant angular, hard ferruginised shale GRAVELS in SANDY

SILT; pebble marker.

0,20-0,40m Weathered shale fragments in SANDY matrix; residual soil.

0,40-3,67m Pale, orange-brown, highly weathered, fine grained, very thinly

bedded to laminated, highly fractured, soft rock with very soft rock
zones RAYTON SHALE. Fractures narrow to wide, smooth, stained
with iron oxide and filled with clay-silt. Fractures are generally sub-
horizontal (bedding) and occasionally dip 60-70°. Fracture zones at
1,40-1,60m and 2,45-2,55m.

3,67-5,02m Pale, orange-brown, highly weathered, fine grained, very thinly

bedded to laminated, highly fractured, soft rock with very soft rock
zones RAYTON SHALE. Fractures narrow to wide, smooth, stained
with iron oxide and filled with silt. Fractures are generally sub-
horizontal (bedding) and occasionally dip 60-70°.

5,02-9,70m Pale brown, moderately weathered, fine grained, laminated,

highly fractured, soft rock RAYTON SHALE. Fractures narrow to wide,
smooth to slightly rough, stained with iron oxide and filled with silt.
Fractures are generally sub-horizontal (bedding) to 60-70°. Fracture
zones at 5,75-5,85m, 8,30-9,00m and 9,47-9,70m associated with
sub-vertical fractures.

9,70-11,60m Pale grey-brown, moderately weathered fine grained,

laminated, highly fractured, moderately hard and hard rock RAYTON
SHALE. Fractures generally narrow to occasionally wide, slightly
rough, stained with iron oxide and filled with silt. Fractures are generally
sub-horizontal (bedding) to occasionally sub-vertical.

11,60-13,91m Pale grey-khaki, slightly weathered, fine grained, laminated,

highly fractured, hard rock RAYTON SHALE. Fractures narrow to
wide, slightly rough, stained with iron oxide and filled with silt and
fractured wall rock. Equal number of sub-horizontal (bedding) and
sub-vertical fractures.

Note: Frequency of sub-vertical fractures and associated fracturing
indicates possible proximity of a fault to bh48.

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

L.F. LAMINAR FLOW

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 50
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 2
g 2] e wm BRAVO 67 0%,
é ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 9]56'1145
g & 4 TONE TAS Y CO-ORD: +8 301.89
o| %| © " 8 MACHINE:
HRIR: = 2 ELEVATION: 1502.673m
% § E @ - @ DRILLING DATES: 10/07/07-23/07/07 NCLINATION: Vertical
=) = -
z ; g o | u u3J w u34 @ E § LOGGED BY: JFR/JFR (26/07/07) DIRECTION: -
E1 88 &|e| S | S |£]8] 5 CORE DESCRIPTION
45 ] 0,00-+0,50m  Abundant coarse, medium and fine sub-angular to sub-
Q | E £ rounded quartzite GRAVELS in a matrix of brown SILTY SAND;
Z |66] = LY pebble marker.
100 1474
E IS +0,50-+1,80m Red-brown mottled orange-brown, probably firm, ferruginous
100 I 65 » cemented SANDY CLAYEY SILT, with scattered friable ferruginous
83 1 concretions and occasional hard GRAVELS up to 50mm diameter;
00l - | - ] residual Dwyka tillite.
100| 3
100 1| s8 ]
65 - E +1,80-5,55m Khaki blotched maroon and streaked yellowish orange,
; 4 4 probably very stiff, jointed CLAY-SILT; residual Dwyka shale.
700 3| REF
|78 | 5
100 % | .3 e 5,55-7,10m Buff streaked yellowish orange, highly weathered, fine grained,
MPa 6 thinly bedded, moderately to highly fractured, very soft rock DWYKA
100 6 |76 SANDSTONE. Fractures very narrow to narrow, slightly rough, filled
w| 3 1 with red clay. Fractures dip at 0-10° (bedding separations).
96| 7 |47 MPa T Zone of very soft rock tillite from 5,85-6,05m.
J/OD//Q\)
< 1“0
g 100, 8 |27 s 5391,
= EQ\Og@ 7,10-13,30m Pale grey blotched yellowish orange and red brown, highly
54| 5 |37 159 weathered, medium grained (with scattered hard clasts up to 50mm
%k MZPa 9 450703 diameter), moderately to highly fractured, very soft rock DWYKA
100 7 | 38 i“os? TILLITE. Fractures very narrow and narrow, slightly rough, stained
3\0}53 red and orange brown. Fractures dip at 0-10° and 20-30° and 60-70°.
10—;/0/200 Becomes weakly ferruginised and soft rock to moderately hard rock
100 9 |38 EIN below 13,15m.
1 :t/go\/o
EVRES
* M?:’a ;‘OO/;%
100 5 | 69 4 D’/Q
124207,
Yo,
a1 OSS
N 5390
100 8 )42 — = 13,30-15,95m Dark brown blotched buff, yellowish orange and occasionally
14 red brown, highly weathered, fine grained, thinly bedded, moderately
% | 3 WP UOL to highly fractured, very soft rock to soft rock DWYKA SANDSTONE,
MPa - E (with several thin tillite horizons). Fractures very narrow to narrow,
100 5 | 71 slightly rough,stained red and brown. Fractures dip at 0-10° and 20-
— s 30
100! 10 | 34 15,95-27,50m . Pale yellowish-grey banded yellowish orange and orange-
wp| 0.18 brown, highly weathered, very fine grained, thinly bedded, highly
U.L. fractured, soft rock DWYKA SHALE. Fractures narrow, slightly rough
100 8 |65 (DIL) and filled with iron oxide. Fractures dip at 0-10°, 20-30° and 70-90".
Note: Contains zones of medium grained, moderately hard rock Tillite
from 21,10-21,70m, 23,05-23,65m, 24,20-24,75m and 26,40-
1000 9 | 34 6 27,20m.
* MPa  |—
100| 12 | 56 WP| 0,63
U.L.
(DIL) —_
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Borel‘!oIeNo.. bh 50
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . H.V. Yard
N § STRENGTH WATER PROJECT: BRAVO LOCATION: ar
o s TESTS TESTS conmncron,  RWBE Geotechnical Driling | xco.oro:_+2 867 056.145
E g é © | TONE TAS Y CO-ORD: +8.301.894
?_: E E:‘jv 9 S MACHINE: ELEVATION: 1502.673m
% g E § = E DRILLING DATES: 10/07/07-23/07/07 INCLINATION: Vertical
E ; 5 a | w Y 5 @ £ % LOGGED BY: JFRIJFR (26/07/07) DIRECTION: i}
= [a - o —
58/ g|8|e| £ |g| £ 218 5 CORE DESCRIPTION
063 15,95-27,50m Pale yellowish-grey banded yellowish orange and orange-
100/ 14 | 60 WP 5T brown, highly weathered, very fine grained, thinly bedded, highly
7 (DIL) fractured, soft rock DWYKA SHALE. Fractures narrow, slightly rough
* | MPa and filled with iron oxides. Fractures dip at 0-10°, 20-30° and 70-90°.
— Note: Contains zones of medium grained, moderately hard rock Tillite
100l 11 | 42 from 21,1-21,7m, 23,05-23,65m, 24,20-24,75m and 26,40-27,20m.
7,3
ucs| MPa
WP 7,49
U.L.
100, 9 |43 (OIL)
= 100 11 |45 L
s
z
100| 13 | 62
100 8 | 52
B 27,50-30,656m Dark grey blotched and banded yellowish orange, moderately
weathered, very fine grained, thickly bedded, moderately to highly
100] 7 |54 fractured, soft rock to moderately hard rock DWYKA SHALE. Fractures
wel o narrow, slightly to moderately rough and filled with iron oxide. Fractures
UL. dip at 0-10°, 50-60° and 80-90°.
12
100 4 |76 Y
ey MPa
ucs+13,6
MPa |—
30,65-33,37m Dark grey, occasionally banded yellowish orange and
100 5 | 70 maroon, slightly weathered, very fine grained, thickly bedded,
moderately fractured, moderately hard rock, DWYKA SHALE. Fractures
wp| O closed to narrow, slightly rough and clean or filled with iron oxide.
UL. Fractures dip at 0-10" and 80-90°.
100 3 | 71 Note: 50mm wide zone of tillite at 32.60m.
34
35—
36—
37
38
39
40 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: bh 51

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
E . tor Transf
y § STRENGTH waes PROJECT. BRAVO LocaTion: Generator Transformer
é g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 331.901
<| g a Y CO-ORD: +8 380.175
833 o MACHINE: TROUTSTIHL
| El o 2] 9 ’ ELEVATION: 1.506.986m
u 2
% § ; § - g DRILLING DATES: 02/07/07-06/07/07 NCLINATION: Vertical
=) - -
E ; E a | w = w g @ £ § LOGGED BY: TCP/SAPJ DIRECTION: :
= [a - o -
S8 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
% %’% 0,00-0,46m Abundant friable and hard quartzite GRAVELS and fine
o |87] Toi® b ferruginous CONCRETIONS in a matrix of yellowish brown SILTY
% oo REARE % SAND:; pebble marker.
93 T 0,46-1,25m Yellowish brown mottled orange and grey, probably stiff SANDY
] AR CLAY-SILT with abundant friable ferruginous CONCRETIONS;
100 1| REF 2 30 ferruginized residual Dwyka tillite.
100 T bl 1,25-6,25m  Yellowish brown blotched orange and grey and occasionally
% TR maroon, probably very stiff, jointed (stained black), SANDY CLAY-
90| - | - 3kt SILT with occasional friable sandy horizons; residual Dwyka tillite.
93 ENIENS
— 4 4.
91 EARNaE
99 St
100 o T
2 e
= 15 E .OU/. 3] 6,25-6,65m Yellowish brown blotched grey, highly weathered, fine grained
Z |93 19 7 4725%o0 (but with very coarse clasts), highly fractured very soft rock DWYKA
E TILLITE. Fractures are narrow to wide, slightly rough, stained black
0 o
(I 17520 and filled with yellowish brown sandy clay-silt. Fractures dip sub-
65 0 . _E‘o,’oQ\O horizontally and sub-vertically.
Z T fé,glo:o 6,65-10,35m Residual tillite as from 1,25-6,25m
- RNY o/
— 1052
9 _::O/\OO
97 0 SN
[— [ _;\/Oo\a
100 0 Sy
135 *fo,;% 10,35-12,00m Yellowish brown banded grey, highly weathered, fine grained,
97 50 | % | MPa 1 _?/OD’ S (but with very coarse clasts), highly fractured very soft rock DWYKA
12 =520 TILLITE. Fractures are closed to narrow, slightly rough to rough,
T — 7\0\0 °4 stained black and filled with reddish brown clay-silt. Fractures dip
1222220 sub-horizontally, 20-30°, 60-70° and sub-vertically.
98 58 E;O/,DQ\O 12,00m-13,10m Pale yellowish brown blotched dark brown and banded
=0 e orange, highly weathered, fine grained (but with very coarse clasts),
15 13> <o highly fractured soft rock DWYKA TILLITE. Fractures are slightly
S0 rough to rough, closed to narrow, stained red and filled with yellowish
100 79| % 22 NG brown sandy clay-silt. Fractures dip sub-horizontally and sub-vertically.
14_f§;/ log 13,10m-14,20m Pinkish brown banded orange and blotched grey, highly
29 T==7 weathered, fine grained (but with very coarse clasts), highly fractured,
94 94 | * | MPa E ,\006 moderately hard rock DWYKA TILLITE. Fractures are closed to
] 15_1\;9/2\0 narrow, slightly rough, stained yellowish brown and black and coated
E/OD’IOQ‘ with iron oxide. Fractures dip sub-horizontally, 20-30° and 60-70".
76/ 2185 }/Q =7 14,20m-17,34m Bluish grey blotched dark grey and orange, slightly
] ] 163252 weathered, moderately fractured, hard rock DWYKA TILLITE.
N O/;OO Fractures are closed to narrow, slightly rough to rough, stained
100 100 j,OD/,@ yellowish brown and black and coated with yellowish brown silt and
172,20 iron oxide. Fractures dip sub-horizontally and 20-30°.
18—
19—
20 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 52
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 2
£ . Air Cooled Condensors
N g STRENGTH | WAIER BRAVO e 2 867 450.265
b = . - | . + .
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 411 890
< e\“/ i} XY_44 Y CO-ORD: .
81zl 2 9 MACHINE:
5 é & 2 3 ELEVATION: 1506.582m
% g ; £ - @ DRILLING DATES: 03/08/07-08/08/07 NCLINATION: Vertical
w [a] S }
E ; é ol w W " w @ E § LOGGED BY: TCP/RLP DIRECTION: -
= [a - o -
S8 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
97 %"3’%% 0,00-1,20m Abundant sub-angular to sub-rounded, weathered
Q = *b S quartzite GRAVELS in a matrix of orange-brown SILTY SAND; roots;
56 1 pebble marker.
| 151 - 7 o /7' 1,20-2,50m Orange-brown mottled yellow and black, stiff, SANDY
100 I 28 ey CLAY-SILT with scattered friable ferruginous concretions and weathered
i . 2 ‘éj‘ tillite gravels; residual Dwyka tillite.
1000454
71 oo
:\H ibc 2,50-2,80m Yellowish brown mottled grey and orange, probably ve
— 3 _:,OD’,Q stiff, jointed (stained reddish brown and black) SANDY )§ILT with
42 L occasional hard rock COBBLES and GRAVELS; residual Dwyka tillite.
] oy 2,80-6,87m Greyish brown mottled yellow and orange-brown, highly
93| - |49 4 _;\/O\/QO weathered, fine grained (but with very coarse clasts), very highly
| 1,005 fractured, very soft rock DWYKA TILLITE. Fractures are narrow to
33 06> wide, slightly rough to rough, stained reddish brown and black and
—>50 5S¢ =L filled with orange-brown sandy silt. Fractures dip predominantly sub-
77 0 59\036 horizontally and sub-vertically. Contains zones up to 300mm wide
E‘g’o\o (total 0,85m) of stiff or very stiff residual soil as above.
é — R TN
78 ERCEN
=1 2%
100 18 7 475,~0 6,87-7,97m Greyish brown blotched orange, highly weathered, fine
10 /,DQ\O grained (but with very coarse clasts), highly fractured, soft rock DWYKA
75 | T 150 0% TILLITE. Fractures are narrow to wide, slightly rough to rough, stained
189 | 0 8 =7 reddish brown and black and filled with orange-brown sandy silt.
10< %) Fractures dip predominantly sub-horizontally and sub-vertically.
96 30 15729 Contains zones of probably stiff to very stiff residual soil up to 200mm
] PR VAN wide (total 0,36m).
j:/Q = 7,97-15,17m Greyish brown mottled orange, highly weathered, fine
95 24 o8 grained (with very coarse clasts), highly fractured, moderately hard
L L 10—;;%290 rock DWYKA TILLITE. Fractures are mostly closed to narrow,
100 22 I moderately rough to rough, stained black and coated with orange-
83 0 | f/g‘l/o brown silt and iron oxide. Fractures dip sub-horizontally 45°, 60-70°
68 o 11—j\0‘o = and sub-vertically. Contains zones of residual sandy silt of probably
—110- E /g/SQ stiff to very stiff consistency from 12,00 to about 12,50m.
19| 15 ’:\o ;o9
0 ié;D AN
< — 124" 9 ¢
s |5 P22%
= ﬂ | 13 E‘/O\/SOO
77 a0 | % | s 15002
J— O —~
| 7\0\0 /]
o7 9] “3520
1 0,9~"
99 40 EEVEAS
75 i~
15,17-17,30 Greyish brown banded dark brown, moderately
93 0 weathered, very fine grained, laminated, highly fractured, moderately
— [I— hard rock RAYTON SHALE. Fractures are closed to narrow, stained
orange-brown and black, slightly rough and filled with orange brown
85 0 clay-silt. Fractures dip sub-horizontally 45°, 60 -70° and sub-vertically.
15 17,30-21,51m Dark bluish grey, slightly weathered, very fine grained,
96 7 laminated, highly fractured, hard rock RAYTON SHALE. Fractures
closed to narrow, slightly rough and coated with yellowish brown silt
| and iron oxide. Fractures dip sub-horizontally 18-20°, 45°, 60-70° and
sub-vertically.
100 8
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 52
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 20f 2
£ . Air Cooled Condensors
N § STRENGTH WATER PROJECT: BRAVO LocaTion: =X
@ s TESTS TESTS conrencron,  RWBE Geotechnical Driling | xco-oro:_+2 867 450.265
z gl & ' XY-a4 Y CO-ORD: +8 411.890
8| x| 3 Q MACHINE:
e 9 9 ‘ ELEVATION: 1506.582m
% § E E = @ DRILLING DATES: 03/08/07-08/08/07 INCLINATION: Vertical
w o R )
z ; é o | w "'3J w ”45 @ E § LOGGED BY: TCP/RLP DIRECTION: -
5§18 8|87 £ |z £ |18 & CORE DESCRIPTION
< 17,30-21,51m Dark bluish grey, slightly weathered, very fine grained,
2 100 15 | 46 laminated, highly fractured, hard rock RAYTON SHALE. Fractures
= 21 closed to narrow, slightly rough and coated with yellowish brown silt
Z 68 and iron oxide. Fractures dip sub-horizontally 18-20°, 45°, 60-70° and
* MPa 1
sub-vertically.
22—?
23—2
24—
25—
26—
274
28—
29—
30—
31
32—
33—
34—
15—
36—
37
38—
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES
CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: bh 53

BOREHOLE LOG Sheet: 1of 1

DRILLING METHOD AND SIZE

CORE RECOVERY (%)

STRENGTH
TESTS

WATER
TESTS

FRACTURE FREQUENCY (No/m)

RQD
TYPE

VALUE

TYPE
VALUE

WATER DETAILS

DEPTH (m)

3| SYMBOLIZED LOG

PROJECT.

CONTRACTOR:

MACHINE:

DRILLING

LOGGED BY: JFR/JFR (21/08/07) -

BRAVO LocaTion: Air Cooled Condensors

RWBE Geotechnical Drilling X CO-ORD: +2 867 758.340
YWE D9OR voooro. *8440.849

ELEVATION: 1 500.709m
DATES: 17/08/07-20/08/07 NeLATOn Vertical

DIRECTION:

CORE DESCRIPTION

NXC
©
N

96

>50

100

29

100

>50| 0

99

36| 0

99

49 | 8

100

NWD4

26 | 17

97

4110

100

30 | 13

100

34| 0

100

35| 0

MPa

12
MPa

21
MPa

31
MPa

0,00-0,20m Yellow-brown SILTY SAND with scattered medium and fine

GRAVELS; hillwash.

0,20-+1,20m Abundant coarse, medium and fine angular and platey,

weathered, very soft rock and soft rock, shale GRAVELS in a matrix
of orange-brown SANDY CLAYEY SILT; residual Rayton shale.

1,20

-3,50m Khaki banded orange-brown and yellow-brown, highly
weathered, very fine grained, very thinly bedded, highly and very
highly fractured, very soft rock RAYTON SHALE. Fractures are very
narrow and narrow, slightly rough, stained black and occasionally
red-brown and filled with silt in places. Fractures dip predominantly
at 10-15° (bedding plane separations) with several prominent 50-60°
and 70-80° dips.

3,50-3,90m Khaki banded orange-brown and dark brown, highly weathered

very fine grained, very thinly bedded, very highly fractured, soft to
moderately hard rock RAYTON SHALE. Fractures are generally
very narrow to narrow (but very wide - 20mm at 3,85m), slightly
rough, stained black and red brown and filled with clay-silt in places.
Fractures dip predominantly at 10-15° with occasional prominent
50-60° and 70-80° dips.

3,90-9,90m Dark brown banded orange-brown and khaki, highly weathered,

with occasional prominent 40-50° and 80-90° dips.

very fine grained, very thinly bedded, highly fractured, moderately
hard and hard rock, RAYTON SHALE, with zones of highly to very
highly fractured, soft rock from 6,10-6,85m and 8,35-9,90m. Fractures
generally very narrow to narrow (but occasionally very wide — 10mm),
slightly rough, stained black and red brown and filled with clay-silt in
places. Fractures dip predominantly at 10-15° (bedding separations)

9,90-1

weathered, very fine grained, very thinly bedded, highly fractured,
hard rock RAYTON SHALE. Fractures very narrow and narrow, slightly

3,90m Grey-brown banded orange-brown and dark brown, moderately

rough, stained red brown and black and filled with clay-silt in places.
Fractures dip at 10-15° (bedding separations), 40-50° and 80-90°.

- DA

CASING

WATER REST LEVEL

WATER LOSS

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

% el [

PERMEA

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
(UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW

BILITY (PT)/WATER PRESSURE TEST (WP)

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: bh 54
BOREHOLE LOG Sheet: 1 of 1

DRILLING METHOD AND SIZE

| CORE RECOVERY (%)

STRENGTH WATER
TESTS TESTS

FRACTURE FREQUENCY (No/m)

WATER DETAILS

RQD
TYPE
VALUE
TYPE
VALUE
DEPTH (m)

] SYMBOLIZED LOG

PROJECT:
CONTRACTOR:

MACHINE:

DRILLING DATES: 06/08/07-07/08/07
LOGGED BY: FWS/JER (08/08/07) _

BRAVO LOCATION: CPP Building
RWBE Geotechnical Drilling x co-orp:___*+2 867 666.667

YWE D90R Y CO-ORD: +8 469.815
ELEVATION: 1502.392m

INCLINATION: Vertical

DIRECTION:

CORE DESCRIPTION

c
=
®

28|10

100

25120

100

27 113

100

NWD4

100

12 | 43

100

16 | 51

100

17 | 26

100

13 | 50 | l\%éa

100

11167

0,00-0,20m Medium brown SILTY SAND, with abundant highly
weathered rock fragments; colluvium.

0,20-1,70m Orange-brown CLAYEY SILT, with several zones of

highly weathered and fractured, very soft rock shale; residual Rayton
shale.

1,70-2,70m Pale khaki, highly weathered, very fine grained, thinly
bedded, highly fractured, very soft rock, RAYTON SHALE. Fractures
narrow, slightly rough, stalneé black and red and with a thin coating
of silt in places. Fractures dip predominantly at 0-20° (bedding
separations) with occasional 80-90° dips.

2,70-5,27m Khaki, banded dark brown, highly weathered, very fine
grained, thinly bedded, highly fractured, soft rock RAYTON SHALE,
(with zones of very highly fractured very soft rock from 3,15-3,30m
and 4,76-5,27m). Fractures are narrow to wide, slightly rough, stained
black and red and filled with silt. Fractures dip predominantly at 0-20°
(bedding separations) with occasional 30-40° and 80-90° dips.

5,27-7,75m Dark brown banded greenish grey, moderately to highly
weathered, very fine grained, thinly bedded, highly fractured, soft
rock, RAYTON SHALE. Fractures narrow to wide, slightly rough,
stained orange-brown and black and filled with silt in places. Fractures
dip predominantly at 0-20° (bedding separations) with occasional 60-
70° and 70-80° dips.

7,75-12,00m Greenish grey banded dark brown, moderately
weathered, very fine grained, very thinly bedded, highly fractured,
moderately hard rock, RAYTON SHALE. Fractures narrow to wide,
slightly rough, stained orange-brown and black and occasionally filled
with silt. Fractures dip predominantly at 0-20° (bedding separations)
with occasional 70-80° dips.

Note: 10cm wide zone of residual silt at 8,65m.

12,00-15,47m Greenish grey banded dark brown, moderately
weathered, very thinly bedded, highly fractured, hard rock RAYTON
SHALE. Fractures very narrow, moderately rough and stained orange-
brown. Fractures dip predominantly at 0-20° (bedding separations)
with occasional 70-80° dips.

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW

T.F. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
(UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)

W.0. WASH-OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 57
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
£ . H.V. Yard
N § STRENGTH WATER PROJECT: BRAVO LOCATION: z
é g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 158.883
| sl &g ¥ CO-ORD: +8 386.504
ol T 3 © ) TROUTSTIHL
2B g 9 g [MeE ELEVATION: 1.505.005m
u 2
% § E § - @ DRILLING DATES: 13/07/07-27/07/07 NCLINATION: Vertical
D = —
z ; E o | w "'3J w ”45 @ E § LOGGED BY: TCP/RLP DIRECTION: -
E1 88 &|e| S | S |28 5 CORE DESCRIPTION
926 P=17] 0,00-0,60m Abundant sub-angular quartzite GRAVELS in a matrix of
Q 93 brown SILTY SAND; roots; pebble marker.
Z |100 1 0,60-2,50m Yellowish brown blotched red and black, stiff to very stiff
SANDY CLAY-SILT with scattered friable ferruginous concretions and
I 47 hard sub-angular quartzite gravels; residual Dwyka tillite.
i - 2 -
77 - 1141 2,50-3,90m Purplish brown blotched buff and banded yellowish brown,
100 33l probably very stiff, jointed (stained black), SANDY SILT containing
3 ENRENE occasional angular hard quartzite GRAVELS; residual Dwyka tillite.
% 100 RN
g 71 4 ENAN 3,90-6,05 Yellowish brown banded purplish brown and blotched pale grey,
z =9 % highly weathered, fine grained (but with gravel sized clasts), highly
100 i % A fractured, veﬁ soft rock DWYKA TILLITE. Fractures are narrow to
— 25 5 —;Q\ 20 wide, stained black and filled with yellowish brown silt. Fractures dip
86 48 ;\S; o9 sub-horizontally and sub-vertically.
VAN
14~ 2o
¢ ITFTT ] 6,05-7,0bm Reddish brown and pale grey blotched yellowish brown,
87| - 110 probably very stiff, jointed, slightly SANDY SILT; residual Dwyka
0 2 A1 siltstone.
1 7,05-9,02 Pale grey speckled and banded yellowish brown and dark brown,
— | 31,6 1 moderately to highly weathered, fine grained, very thinly bedded,
100) 15 | ;g [0CS| MPa . highly fractured, soft rock FELSPATHIC DWYKA SANDSTONE.

20 8 Fractures are closed to narrow, slightly rough, stained red and black
92| 0 * | MPa ] and filled with reddish brown clay-silt. Fractures are predominantly
- (I 0 sub-horizontal and sub-vertical.

77 s | | | | pEEEEE 9,02-13,50m Yellowish brown banded pale and dark grey, moderately to
1 * | wPa E highly weathered, medium grained, laminated, highly fractured, soft
10 to moderately hard rock FELSPATHIC DWYKA SANDSTONE with™
69 zones of probably very soft rock from 10,93-11,03m; 12,40-12,80m
100 . and 13,00-13,50m. Fractures are closed to narrow, moderately rough
1 to rough, stained reddish brown and black and filled with red clay-silt.
< 7 Fractures dip sub-horizontally 45° and sub-vertically.
a)
= 68
Z 12
| 359
] ——|UcsS| MPa
95 38 "
] 13,50-15,23m Yellowish brown blotched and banded pale grey and red,
g 10- | 14 completely weathered, very fine grained, thinly bedded, highly fractured
15 ] very soft rock DWYKA SILTSTONE. Fractures are closed to narrow,
g 0 E s |g%tly rough, stained black and filled with reddish brown clay-silt.
15—
1100 76 E 15,23-20,75m Pale yellowish brown banded dark brown, moderately
7 1 weathered, very fine grained, very thinly bedded, highly fractured,
*| Mpa 16— soft rock DWYKA SILTSTONE. Fractures are closed to very narrow,
o7 71 E slightly rough to rough and coated with iron oxide. Fractures dip sub-

horizontally 20-30°, 60° and sub-vertically.

100 9 |68 | X o3

93 43 19
100 52 20 7
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
W WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH.OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Borel‘!oIeNo.. bh 57
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
u § STRENGTH |  WATER PROJECT: BRAVO LOCATION: H.V. Yard
(é g TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2.867 158 883
<| g a Y CO-ORD: +8 386.504
Slz o 8 MACHINE: XY-2B
| El o 2] 9 ’ ELEVATION: 1.505.005m
g 2
% 8 E £ - @ DRILLING DATES: 00/07/07-00/07/07 NCLINATION: Vertical
w [a] = )
E ; 5 a | w Y w g @ E § LOGGED BY: TCP/RLP DIRECTION: -
= o - o -
518 ¢ ||l £ |7 £ |5 8] 5 CORE DESCRIPTION
9 See previous page for description.
52
20,75-25,10m Dark grey banded yellowish brown, moderately weathered,
100 very fine grained, very thinly bedded, highly fractured, soft rock
43 CARBONACEOUS DWYKA SHALE. Fractures are closed to very
narrow, slightly rough, stained yellow and black and coated with iron
oxide. Fractures dip sub-horizontally 20°,45° and sub-vertically. Exhibits
— g 07 slaking properties.
92 80
[0 ] 0]
99 32

25,10-35,26m Dark grey, slightly weathered, very fine grained, very thinly

100 66 | I| 26,5 bedded, highly fractured, moderately hard rock CARBONACEOUS

UcCs| MPa DWYKA SHALE. Fractures are closed to narrow and coated with grey
0 R silt or cemented by calcite. Fractures dip sub-horizontally, 20-30°,
100 0 45°, 60" and sub-vertically.
93 45
1100 46
a)
|0 |0
Z97| o
93| |68
88| 8 |34
70 0
100 73
100 84
96 67
100 63

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW

Y WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH.OUT

I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 58
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
£ . H.V. Yard
4 s STRENGTH | WATER PROJECT BRAVO o 2867 3(?; 431
b = . - | . + .
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 486,427
< e\“/ i} TONE TAS Y CO-ORD: .
8| x| 3 9 MACHINE:
5 é & 2 3 ELEVATION: 1504.995m
% 8 E £ - @ DRILLING DATES: 25/07/07-02/08/07 NCLINATION: Vertical
w [a] S )
é ; 5 ol w ._.BJ w u34 g E § LOGGED BY: TCP/SAPJ DIRECTION: -
518 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 T | ReF £Ezie 0,00-1,20m Abundant sub-angular and sub-rounded GRAVELS and friable
O TiEASR ferruginous CONCRETIONS in a matrix of orange-brown SILTY
1 . _%ﬁ % SAND; pebble marker.
100 sEts] 1,20-4,75m  Buff blotched yellowish brown, jointed (stained black), probably
— 1__| 3 | REF very stiff SANDY SILT with soft rock ferruginized zones and occasional
= = | REF 2 ard rock GRAVELS; residual Dwyka tillite.
100/ - - 3
3| REF
B 4
TR
0 5 —f;o/lOQ\O 4,75-7,20m Pale yellowish brown banded pinkish brown, highly weathered,
V6= fine grained (but with very coarse clasts), highly fractured, very soft
33 ENIS=% rock DWYKA TILLITE with zones up to 150mm wide of soft rock.
* | MPa 6 ;Qfég Fractures are narrow to wide, slightly rough to rough, stained black
100 " N and filled with yellowish brown silt. Fractures dip sub-horizontally and
i;D/’OQ‘ sub-vertically.
— ECH
97! 20 | 34 - ’i%?,g@ 7,20-9,90m As above, but moderately hard rock throughout.
*| wpa |— 8 —éjD’/DQf
] 1o
| 505 vess
100, |54 |UcS| MPa o 470,50
WP| L SN
1~ %0
189 |71 10_’/}59 9,90-12,00m Pinkish brown banded yellowish brown and blotched grey,
E o,;OO moderately weathered, fine grained (but with very coarse clasts),
N 11—5’06’ §) highly fractured soft rock DWYKA TILLITE. Fractures are closed to
9| 10 | 54 %0 narrow, slightly rough to rough and filled with yellowish brown silt.
255 Fractures dip predominantly sub-horizontally and 20-30°.
189 34 21,5 .20
WP l\J/'; 124, 12,00-13,50m Buff blotched yellowish brown and banded reddish brown,
' & Sy very highly weathered, fine grained (but with very coarse clasts),
90|20 | 16 " +~ % = highly fractured very soft to soft rock DWYKA TILLITE with zones up
_;Q\ 20 to 100mm wide (total 300mm) of soft reddish brown clay-silt. Fractures
1 — — = O; are narrow to very wide, rough, stained orange and filled with reddish
" EAVAN brown clay-silt.
3 |92 34 B 937 13,50-17,00m Yellowish brown banded pinkish brown and grey, moderately
= e 65 weathered, fine grained (but with very coarse clasts), highly fractured,
z | | 1,45 s ;g/; 5 moderately hard rock DWYKA TILLITE. Fractures are closed to
10 WP lIJD-III-_- El D’/Qi narrow, slightly rough, stained dark brown and coated with iron oxide.
99 60 g‘f/ooég Fractures dip sub-horizontally and 20-30°.
oo
hEON"
— - PPN
I~ _ Y0
96 63 106,1 " Po-s|  17,00-25,16m Bluish grey banded and blotched pale grey, slightly weathered,
«1 MPa 12520 fine grained (but with very coarse clasts), moderately fractured, hard
L ucs**lﬁpo 0 ; 1o/e9 rock DWYKA TILLITE. Fractures are closed to narrow, rough, stained
a WPl gL 8_;’9/0 ’OQ‘O yellowish brown and coated with iron oxide or cemented by calcite.
100 2 |88 ENI=% Fractures dip predominantly sub-horizontally, 20-30 * and 60-70".
:0 07/ .
197> 20 Contains a zone of moderately weathered, moderately hard rock from
I (— — 005 g\g//o\o 19,26-20,05m.
20 -0 =
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 58
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
B . H.V. Yard
N S STRENGTH WATER PROJECT: BRAVO LOCATION:
@ Ny TESTS TESTS RWBE geotechnical Drilling x co-orp:___+2 867 303.431
S| g CONTRACTOR: +8 486.427
;O( % (%; 9 MACHINE: TONE TAS ¥ EOORE:
AR 3 2 25/07/07-02/08/07 eLevsmon; 1. 294.090m
w w < . - .
; g % E = LIEJ DRILLING DATES: e INCLINATION: Vertical
S|y E o | w "'3J w ”45 @ = § LOGGED BY: DIRECTION: )
E1 88 &|e| S | S |2]8] 5 CORE DESCRIPTION
97 63 E;OD/ < Q\C 17,00-25,16m Bluish grey banded and blotched pale grey, slightly weathered,
1 — wp| 0,05 1= 07 fine grained (but with very coarse clasts), moderately fractured, hard
UL. 21> % pd rock DWYKA TILLITE. Fractures are closed to narrow, rough, stained
100 100 DIL SNy yellowish brown and coated with iron oxide or cemented by calcite.
EIROG Fractures dip predominantly sub-horizontally, 20-30 * and 60-70".
S — — — 223 é;/b IOQ% Contains a zone of moderately weathered, moderately hard rock from
= 195, 19,26-20,05m
Z |99 2 EQ\OSS
96 23357 ZQ\O
1/ /
[ 0 1.0 o=
9 WP UL o
— 2253
iR O/\OO
99 67 IS
25— /OO\O
15 % 25,16-25,50m Dark grey and pale grey, slightly weathered, very fine
1 grained, thinly laminated, highly fractured, moderately hard rock
26— DWYKA SHALE. Fractures are closed to very narrow, stained dark
E grey and coated with manganese oxide or cemented by calcite.
E Fractures dip sub-horizontally and sub-vertically.
273
28—2
29—
3o—§
31—
32—
33—
34
15—
36—
37
38—
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.0. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 59
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
M § STRENGTH |  WATER PROJECT: BRAVO HOCATION: LY. Yard
a g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2.867421.795
2l el 2 ' ¥ CO-ORD: +8518.142
81z 2 o MACHINE: TROUTSTIHL :
Z| &2 2 9 ‘ ELEVATION: 1504.276m
% § ; § - @ DRILLING DATES: 02/08/07-04/08/07 NCLINATION: Vertical
Sl E w g w =1 i E § LOGGED BY: TCP/SAPJ DIRECTION: -
= @ Q ] ] = o =
T 8B |Q|F 2 |8 2 28] 3 CORE DESCRIPTION
82 4§4?‘1 0,00-0,80m Abundant sub-angular to sub-rounded GRAVEL in a matrix
SIEN 5] of orange-brown SILTY SAND; roots; pebble marker.
Z 1 - ;;r_’ e 0,80 -2,90m Orange-brown mottled yellow and black, probably stiff SANDY
94 5995 CLAY-SILT with abundant friable ferruginous CONCRETIONS; residual
5 ;‘;_/ . Dwyka tillite. -
41 2 U
s
82 . * g d]  2,90-5,12m  Yellowish brown blotched orange, probably very stiff, jointed
— T | Ref Sl ) (stained black) SANDY CLAY-SILT with occasional more sandy zones
2 $19%% % and infrequent soft to hard rock gravel clasts; residual Dwyka tillite.
2 hoo - 7%
Z gD
55%9
5 =F
| 5,12-6,53m As above, but consistency very stiff to very soft rock.
100 18
51 * | MPa 6,53-7,20m Greyish brown banded yellowish brown, highly weathered,
| fine grained, highly fractured, very soft rock DWYKA TILLITE. Fractures
are narrow to wide, rough, stained black and filled with yellowish
85 22 brown sandy clay-silt. Fractures mostly dip sub-horizontally.
7,20-8,02 Residual tillite as per 5,12-6,53m.
8,02-10,90m Greyish brown banded dark grey, moderately weathered,
n 0 very fine grained, laminated, highly fractured, soft rock RAYTON
SHALE. Fractures are narrow to wide, slightly rough, stained red and
< — black and filled with orange-brown clay-silt. Fractures dip 20-30° and
g 60°. Zone of reddish brown clay-silt from 9,4-9,95m marks change
Z |96 7 in dip of shale from about 60° above to 20° below.
L 48,0 10,90-15,23m Dark brownish grey banded yellowish brown, slightly
I;\Mpa weathered, very fine grained, laminated, highly fractured, moderately
20 | 31 pcs l\%a hard to hard rock RAYTON SHALE. Fractures are closed to wide,
slightly rough, stained black and occasionally filled with reddish brown
clay-silt. Fractures dip 20-30° and 60-70°.
19
| 0
100 33
15,23-18,43m Dark grey banded pale grey, slightly weathered, very fine
20 grained, laminated, highly fractured, hard rock RAYTON SHALE.
= Fractures are closed to wide, slightly rough, stained yellow and black
Z and coated with reddish brown clay-silt and iron oxide. Fractures dip
20| 20-30°, 45° and 60-70°".
30
7
0|
19
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 60
CONSULTANTS | N THE EARTH SCl ENCES Sheet: 10f 1
4 s STRENGTH | WATER PROJECT BRAVO o 2 867 529.870
b = . - | . + .
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 547 101
= YWE D90R Y cooRD: 247
8| x| 3 8 MACHINE:
5 é & 2 2 ELEVATION: 1502.488m
% g E £ - 8 DRILLING DATES: 07/08/07-08/08/07 NCLINATION: Vertical
w [a] S )
z ; 5 o | w "'3J w ”45 @ E § LOGGED BY: TCP/SAPJ DIRECTION: -
E1 88 &|le| S | S |2]8] 5 CORE DESCRIPTION
9 = 0,00-0,20m Abundant angular shale GRAVELS in a matrix of yellowish
Q 83 0 brown SILTY SAND; roots; pebble marker.
11—
87 0,20-3,50m Reddish brown streaked yellowish brown, highly weathered,
- very fine grained, thinly laminated, very highly fractured, very soft
- [>50 rock RAYTON SHALE. Fractures are narrow to wide, slightly rough,
stained black and filled with orange-brown clay-silt. Fractures dip
99 15 20-30°, 45°, 60-70° and sub-vertically.
o 21,3 3,50-12,60m Greyish brown banded yellowish brown, moderately weathered,
100 34 |UCS| MPa very fine grained, thinly laminated, highly fractured, hard rock RAYTON
SHALE. Fractures are closed to narrow, slightly rough to rough,
L stained orange and black and filled with orange-brown clay-silt.
Fractures dip 20-30°, 45°, 60-70° and sub-vertically.
85
<
fa)
=
z
24
99| 8 |55
MPa
i 245
UCS | MPa
38
66
27
- —1 % | MPa
67 71
13-
14—
15—
16—
17—
18—
19—
20 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
VY  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




CONSULTANTS IN THE EARTH SCIENCES

PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: bh 61
Sheet: 1 0of 1

DRILLING METHOD AND SIZE

WATER

STRENGTH
TESTS TESTS

FRACTURE FREQUENCY (No/m)

WATER DETAILS

RQD
TYPE
VALUE
TYPE
VALUE
DEPTH (m)

BRAVO

PROJECT.

CONTRACTOR: RWBE Geotechnical Drilling

YWE D45R

MACHINE:

30/07/07-31/07/07

DRILLING DATES:

TCP/RLP

LOGGED BY:

LocaTion: Air Cooled Condensors
+2 867 638.197
+8 576.067

1500.185m
Vertical

X CO-ORD:

Y CO-ORD:

ELEVATION:

INCLINATION:

DIRECTION:

CORE DESCRIPTION

NXC

‘&"g CORE RECOVERY (%)

[(7-07| SYMBOLIZED LOG

RO
-0

(o]
~

©
®
|

NWD4

NWD4

81| - | -

0]

0,00-0,50m Brown SILTY SAND containing scattered fine angular weathered
shale and quartzite GRAVELS; roots; hillwash.

0,50-2,40m Abundant fine, friable, weathered shale GRAVELS in a matrix
of orange-brown mottled yellow and black, probably stiff, jointed,

CLAY-SILT; residual Rayton shale.

—
o
|

0
00

=

[+

70 4

100 0

99

50

100| 30 i

17

84

14 MPa

2,40-4,25m Yellowish brown banded orange and dark brown, probably
very stiff, jointed (stained black), CLAY-SILT; residual Rayton shale.

4,25-6,26m Yellowish brown banded dark brown and orange, very highly
weathered, very fine grained, laminated, very highly fractured, very
soft rock RAYTON SHALE. Fractures are narrow to wide, slightly
rough, stained black and filled with yellowish brown clay-silt. Fractures
dip predominantly 15-20° and sub-vertically.

6,26-8,40m Yellowish brown, banded dark grey, highly weathered, very
fine grained, laminated, very highly fractured, soft rock RAYTON
SHALE. Fractures are closed to narrow, slightly rough, stained orange
and black and filled with orange brown clay-silt. Fractures mainly dip
15-20° (bedding plane partings) and sub-vertically but several other

orientations present.

8,40-12,90m Yellowish brown banded dark grey, moderately weathered,
very fine grained, laminated, highly fractured, moderately hard rock
RAYTON SHALE. Fractures are closed to narrow, stained orange
and black and filled with orange-brown clay silt or coated with iron
oxide. Fractures dip 15-20°, 45°, 60°, 70" and sub-vertically.

12,90-17,10m Dark brown banded yellowish brown and dark grey, slightly
to moderately weathered, very fine grained, laminated highly fractured,
hard rock RAYTON SHALE. Fractures are closed to very narrow,
slightly rough to rough, stained orange and black and coated with
orange brown silt and iron oxide. Fractures dip 15-20°, 45°, 60-70°

and sub-vertically.

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.0. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

V.F. VOID FILLING
U.L. UNIT LUGEON

UCS DERIVED FROM POINT LOAD TEST

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 63
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
£ . CPP Buildin
82| || v BRAVO :
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 i54-436
g 5 y XY-2B Y CO-ORD: +8 634.008
ol zl o " 8 MACHINE:
Tl &2 2 S ELEVATION: 1 495.620m
% 8 E £ - @ DRILLING DATES: 17/08/07-27/08/07 NCLINATION: Vertical
w o S )
é ; 5 ol w ._.BJ w u34 g E § LOGGED BY: FWS/FWS DIRECTION: -
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
fiaie 0,00-1,56m Red-brown, probably dense, SILTY SAND; no observed pebble
Q|98 1 marker; transported soil.
P 3
| 14
38 T =
I 56 ] 1 1,566-2,94m Pale brown, mottled dark red and black, probably very dense,
80 27 g SANDY SILT; residual diabase.
15 B 3 _5'/;/;',3' 2,94-5,86m Orange-brown, mottled dark red-brown to black, highly
1.0 weathered to unweathered, medium grained, jointed, highly fractured,
2 1=~ soft rock DIABASE. Fractures narrow to wide, rough,stained and filled
90 0 L I GNAR with silt and wall rock. Fractures are generally sub-horizontal to
wp| 28 ENRga occasionally 60-70°.
» w| 10 (W.0.) ; ;\ot/"::/;
VRN
MPa :\/\/ Y
EREADN
60 E
100 11 [ 43 | * | mpa | 6 707 5,86-7,72m  Grey-green, highly weathered, medium grained, jointed, highly
< EPNTIA fractured, hard rock DIABASE. Fractures narrow, rough and stained
o 1= with iron oxide. Fractures are generally sub-horizontal to occasionally
; 100 7 76 7 =7 </|\ 60-70°
z A LES ’
i
100 20 | 71 — 8 =~ x| 7,72-9,20m Grey-green, slightly to unweathered, medium grained, jointed,
I highly fractured, hard rock DIABASE. Fractures narrow, rough and
94| 1 |92 10 Eoa stained with iron oxide. Fractures are generally sub-horizontal to
WP| UL. 9 =/ occasionally 60-70°. Fracture zones at 7,40-7,48m and 7,98-8,07m.
(T.F) 125 9,20-12,03m  Grey-green, highly weathered, medium grained, jointed,
100 15 | 47 Y~ highly fractured, extremely hard rock DIABASE. Fractures narrow,
104" Ty rough and stained with iron oxide. Fractures are generally sub-
| BN horizontal to occasionally 60-70°.
11—fT/\\/,\/{/\'
86| 4 |87 7Y S\
0,5 RPN
3 | 7200 [wp UL LA
(V-F) ?,.’:/’I’_/\ 12,03-18,35m Grey-green, unweathered, medium grained, jointed,
97 40 1N~ moderately fractured, extremely hard rock DIABASE. Fractures narrow,
13_:',\\, 0 rough and stained with iron oxide. Fractures are generally sub-
I (I - i.\\//7:‘ horizontal with occasional major fractures at 60-70°".
100, 100 fNIE
A
] ] T
we| O oy
100 3 | 86 LF) =
BN L_/\
16— 1)
n Dz
100|100 TENACH
wp| 0 EIGHN
U.L. ! . //\
TN
194
20 g
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I *




W.0. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 64
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
= . HV.T
4| 2| | smewem | e prosECT BRAVO ocson B Toner
@ = . - | . + .
g | g CONTRACTOR: RWBE Geotechical Drilling X CO-ORD: +8 524976
<) 2| O XY-2B Y CO-ORD: 524.
8| x| 3 8 MACHINE:
Z|E| e 2 9 ELEVATION: 1502.240m
% 8 E £ - @ DRILLING DATES: 21/07/07-25/07/07 NCLINATION: Vertical
w [a] S )
z ; 5 e U3J . UBJ é E § LOGGED BY: JFR/JFR (26/07/07) DIRECTION: -
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
70 0,00-0,57m Abundant coarse medium and fine, sub-angular and sub-
Q 100 rounded, weathered quartzite GRAVELS, in a matrix of brown SILTY
Zz = SAND; pebble marker.
4 0,57-x1,90m Red-brown mottled orange-brown probably firm, ferruginous
96 cemented CLAYEY SAND with scattered friable ferruginous
| CONCRETIONS and occasional hard GRAVELS up to 50mm in
100 diameter; residual Dwyka tillite.
@ +1,90-+5,70m Red-brown mottled yellowish orange and orange-brown,
|| probably firm CLAYEY SAND, with occasional hard gravels up to
100 1| 2 50mm in diameter; residual Dwyka tillite.
[ Notes: 1. Zone of buff silty sand (residual sandstone) from 2,30-2,70m.
100 - | - 2. Becomes probably stiff in consistency below +4,50m.
= 3. Contains several thin zones of clayey silt (residual shale).
= |94
Z E—
100 6 15,70-7,80m Yellowish grey blotched yellowish orange, probably very stiff,
— jointed (stained black and orange) CLAYEY SILT; residual Dwyka
] shale.
100 7 4
100] 10 | 51 7,80-8,08m Dark brown and orange-brown, highly weathered, medium
% M‘; grained (with several hard clasts up to 50mm in diameter), highly
98l 6 |79 @ fractured, soft rock to moderately hard rock, DWYKA TILLITE. Fractures
wide, slightly rough and filled with clay. Fractures dip at 0-10° and 60-70°.
8,08-13,15m Orange-brown banded dark brown and pale grey, highly
100/ 8 |60 weathered, very fine grained, very thinly and thinly bedded, highly
% | 5 fractured, very soft rock to soft rock DWYKA SHALE with very
100, 8 | 61 MPa occasional fine hard gravel inclusions. Fractures very narrow and
narrow, slightly rough and filled with iron oxide. Fractures dip at 0-10°
(bedding separations) and 30-40°.
98| 9 |32
97| 6 |18
<
fa)
= (100, 9 |66
z 13,15-19,10m As from 8,08-13,15m but with several zones up to 50mm
thick (and comprising a total of 400 mm) of grey probably very stiff
clay-silt (residual shale).
100, 8 | 55
7
* MPa
100 13 | 27
100[ 11 | 79
100| 10 | 41
3
* MPa
100, 8 | 75
19,10-20,85m Dark grey streaked orange-brown and dark brown, probably
oo 9 very stiff, laminated and jointed CLAY-SILT; residual Dwyka shale.
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 64
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
T . H.V. Tower
N § STRENGTH WATER PROJECT: BRAVO LOCATION: -
@ E TESTS TESTS CONTRACTOR RWBE Geotechnical Drilling xco-oro: 2 867 050.805
2 gl & ' XY-2B VY CO-ORD: +8 524.976
8| x| 3 9 MACHINE:
L& g 9 9 ELEVATION: 1502.240m
= § o gl - ﬁ DRILLING DATES: 21/07/07-25/07/07 INCLINATION: Vertical
o | m| x o | E 3 '
é ; 5 o UBJ o ,LDJ E E § LOGGED BY: JFR/JFR (26/07/07) DIRECTION. -
518 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
19,10-20,85m Dark grey streaked orange-brown and dark brown, probably
100 9 | 34 E very stiff, laminated and jointed CLAY-SILT; residual Dwyka shale.
2 20,85-21,90m Dark grey streaked and banded maroon and orange-brown,
>50 moderately weathered, very fine grained, thinly bedded, very highly
98 24 fractured, very soft rock to soft rock, DIWYKA SHALE with very
22 occasional fine gravel inclusions. Fractures narrow to wide, slightly
10 rough and filled with clay. Fractures have multiple dip angles.
< 23 21,90-27,10m Dark grey slightly weathered, very fine grained, thinly
0 100 9 |52 bedded, highly fractured, soft rock DWYKA SHALE with very occasional
% fine gravel inclusions. Fractures very narrow to narrow, slightly rough
o and filled with clay in places. Fractures dip at 0-10° (bedding
separations) with occasional 40-50° and 70-90° dips.
93|>50) 0 Note: 1. Very highly fractured horizon (with zones of residual clay-silt
25 comprising = 50% of horizon) from 23,95-25,25m.
100229 49 2. 50mm thick horizon of residual clay-silt at 25,4m.
11 3. 100mm thick very highly fractured horizons at 26,0m and 27,0m.
26
100 15 | 35
27
98| 8 |65 27,10-29,30m Dark grey unweathered, very fine grained, thickly bedded,
moderately to highly fractured, soft rock DWYKA SHALE. Fractures
9 28 closed, slightly rough and clean. Fractures dip at 0-10°.
* | MPa Note: 5cm wide very highly fractured zone at 29,3m.
100/ 6 | 80
29
30
31
32
33
34
35—
36—
37
38
39
40 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥  WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: bh 65
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
£ ‘ H.V. Yard
N § STRENGTH WATER PROJECT: BRAVO LOCATION: ar
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 266.208
gl d ' v CO-ORD: +8 640.275
833 o MACHINE: TROUTSTIHL :
5 é & 2 3 A ELEVATION: 1502.175m
% § ; § - @ DRILLING DATES: 28/07/07-01/08/07 NCLINATION: Vertical
=R E w =) w g i E 2 LOGGEDBY: TCP/RLP DIRECTION: -
= @ Q ] ] = o =
T 8B Q|F 2 |F| 2 28] 5 CORE DESCRIPTION
-2 ®10,00-0,10m  Abundant sub-angular weathered quartzite GRAVELS and
Q 30 1 fine ferruginous CONCRETIONS in a matrix of brown SILTY SAND;
zZ | 1 S roots; pebble marker.
| oo - | - 13el 0,10-1,50m  Orange-brown mottled yellow and black, probably stiff, CLAYEY
|| 3| REF ICHES SAND with scattered hard quartzite GRAVELS and friable ferruginous
97 2 1[0 CONCRETIONS; residual Dwyka tillite.
L I 11911 1,50-2,60m Purplish brown banded buff, probably very dense, SANDY
98 40 NG SILT with occasional hard rock GRAVELS; residual Dwyka tillite.
3 ’Q/D ’OQ% 2,60-6,15m Pale grey banded yellowish brown, orange and purplish brown,
87 45 EN=E=Y, very highly weathered, fine grained, highly fractured, very soft rock
— EOeS DWYKA TILLITE with zones up to 100mm wide of very dense material
< l91/56 38 4 \g/gQ as above. Fractures are narrow to wide, slightly rough, stained orange-
g - Bl D’/Qj brown and filled with yellowish grey silt. Fractures dip sub-horizontally,
z| N 1Z5%0 20-30° and 45°.
99 60 545 =]
nEE =50
0,9
98 70 % | 56 6 Lo ’\Q‘
MPa I~ % /] 6,15-8,256m Pale grey banded yellowish brown and purplish brown, slightly
— (B §Q\ 20 weathered, fine gravel, highly fractured, soft rock DWYKA TILLITE.
745 Fractures are narrow to wide, moderately rough to rough, stained
EUEVAN yellow and black and filled with orange brown silt. Fractures dip sub-
100 59 =Y o
1Toz) horizontally 20°,30° and 45°.
R[OS
L 15704 8,25-12,20m Pale yellowish grey banded purplish brown, very highly
65 0 VAN weathered, fine grained, highly fractured, soft rock DWYKA TILLITE
— ] 9 —?/OC’;/O with core losses of up to 470mm in places and zones of probably stiff
94|10 | 54 7\0‘0 = clay up to 150mm thick. Fractures are narrow to wide, slightly rough
] 7 ] ;g/‘:o to rough, stained yellow and black and filled with orange and purplish
‘g’ 100 75 * | MPa 10 5@/,‘3@; silt. Fractures dip 20-30°, 45° and 60°.
17249
Z oo |59 1525
77 54 "7, SQC
0| o 1593
100 o 12959 S/
— ] U 20 12,20-16,74m Pale grey blotched yellow brown and occasionally purplish
- f//o\c brown, moderately weathered, fine grained, highly fractured moderately
1B/ 0D hard to hard rock DWYKA TILLITE. Fractures are closed to narrow,
99 79 VYo
1-0 =] stained yellow and black and filled with yellowish brown silt. Fractures
24 175 dip sub-horizontally, 20-30° and 45°.
[ L | * 1 0\ =)
MPa 14 \/O/ZQC
i e ~
1008-9 | 70 EIRTAN
1532 S/
B R — 02z
100 |73 1550
100 38 oS
100 72 5oz,
100~
17—
18—
19—
20 :
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 67
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
£ . H. V. Yard
32| | e | wm BRAVO .
é ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2+§56778462:;,5837
s S8 YWE D45R ¥ COORD: 29
8| x| 3 9 MACHINE:
Z| &8 2 9 ELEVATION: 1496.856m
% § ; § - g DRILLING DATES: 24/07/07-28/07/07 NCLINATION: Vertical
z ; 5 o | w "'3J w "'aj @ E § LOGGED BY: TCP/RLP DIRECTION: -
E1 88 &l S | S | 28] 5 CORE DESCRIPTION
& 0,00-0,60 Abundant fine angular shale GRAVELS in a matrix of yellowish
2 s T brown SILTY SAND; roots; hillwash.
Z 100! 0,60-1,00m Abundant coarse medium and fine angular shale GRAVELS
_@ in a matrix of brown CLAY-SILT; residual Rayton shale.
100 1,00-3,35m Yellowish brown, highly weathered, very fine grained, very
96|>50| 0 thinly bedded, very highly fractured, very soft rock RAYTON SHALE.
Fractures are narrow to wide, slightly rough, stained black and filled
] with yellowish brown clay-silt. Fractures dip mainly sub-horizontally
100 and sub-vertically.
< -
g 3,35-13,26m Yellowish brown banded dark grey, moderately weathered,
= |85 very fine grained, very thinly bedded, highly fractured, moderately
hard rock RAYTON SHALE. Fractures are closed to narrow, slightly
— rough, stained black and coated with orange-brown clay-silt and iron
oxide. Fractures dip 20°, 45°, 60-70° and sub-vertically.
o Contains zones of very soft to soft rock, highly weathered material
up to 100mm thick.

7

17
* MPa

49

32

47

S 100/ 10-| 0
B 15
Z _

17 13,25-19,00m Brown banded dark grey, moderately weathered, very fine
grained, very thinly bedded, highly fractured, moderately hard rock
to hard rock RAYTON SHALE. Fractures are closed to very narrow,
stained orange and black and coated with yellowish grey silt and iron
oxide. Fractures dip 45°, 60-70° and sub-vertically.

Contains zones of very soft and soft rock, highly weathered material
up to 50mm wide.

0

19,00-23,80m Dark grey, slightly weathered, very fine grained, very thinly
bedded, highly fractured, hard rock RAYTON SHALE. Fractures are
10 | 35 slightly rough, stained yellowish brown and black and coated with iron
oxide.
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 67
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
B . H. V. Yard
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
2 > TESTS TESTS contracron.  RWBE Geotechnical Driling [ x co-oro: +2 867 462.537
E g é © . YWE D45R Y CO-ORD: +8 785.538
g E g @ ] MACHINE: ELEVATION: 1496.856m
% g E § = E DRILLING DATES: 24/07/07-28/07/07 INCLINATION: Vertical
D = —
z ; E o | w "'3J w "'aj @ E § LOGGED BY: TCP/RLP DIRECTION: B
18 &85 £ |2 £ |218] 5 CORE DESCRIPTION
] 19,00-23,80m Dark grey, slightly weathered, very fine grained, very thinly
bedded, highly fractured, hard rock RAYTON SHALE. Fractures are
7 slightly rough, stained yellowish brown and black and coated with iron
< oxide.
fa)
= I
Z
100 10 | O
23
| 23 |
25—
26—
274
28—
297
30
31
32—
33
34—
15—
36
37
38—
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 68
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
4| |8 STRENGTH | WATER PROJECT BRAVO . 2 sz(:; a1r;>; 000
» < . - ’ . + i
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +86 565.000
<D( \o\f’/ %J XY_42 Y CO-ORD: .
o| %| © " 8 MACHINE:
£ g o 1 - ELEVATION: -
% § E @ o 8 DRILLING DATES: 26/07/07-01/08/07 NCLINATION: Vertical
D = —
z ; E oyl 3 |u 5 i = § LOGGED BY: TCPRLP DIRECTION: .
E1 88 &|e| S | S |£]8] 5 CORE DESCRIPTION
62 s 0,00-0,50m  Brown silty fine SAND containing scattered hard quartzite
| T GRAVELS; colluvial gravel.
100 1 - 0,50-3,00m Orange-brown mottled yellowish brown, probably dense,
| E slightly CLAYEY SILT; residual Rayton quartzite.
42 27
| 3
100 11-[17]-1 3,00-9,80m Orange-brown and pinkish brown mottled yellowish brown,
B I 01 probably dense, SANDY SILT with frequent more clayey horizons;
29 PN residual Rayton quartzite.
5 —]
18 - | -
E— 6 —]
38 ]
|| ]
99 ]
- E
= |36 8 —
Z || 3
32
— 9.
90 9,80-12,00m Scattered sub-angular quartzite COBBLES and GRAVELS in
60 a matrix of buff mottled and streaked yellowish brown and orange,
— fine SANDY SILT; residual Rayton quartzite.
65
12,00-22,05m Pale greenish grey streaked grey and buff, moderately
weathered, fine grained, very thinly bedded, very highly fractured,
17 hard rock, RAYTON QUARTZITE with frequent zones up to 1,2m
wide of silty residual quartzite as above (fractured quartzite makes
—— up about 40% of total core length). Fractures are closed to wide,
slightly rough, stained black with manganese dendrites and filled with
yellowish brown silt. Multiple fracture orientations.
50
43|>50| O
73|
100
= 100
z
|_
25
100
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
VY  WATERRESTLEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 68
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
g0 (2| mmem | BRAVO N o
3 13 conractor.  RWBE Geotechnical Drilling x co-orD: __+2 865 191.000
g & XY-42 ¥ CO-ORD: +86 565.000
o| %| © " 8 MACHINE:
£ g o it - ELEVATION: -
w [a] S )
188 e 8 |ul g |8|F| 8 [rosemer TCP/RLP eerion: ]
E1 88 &|e| S |k S |2]8] 5 CORE DESCRIPTION
y 12,00-22,05m Pale greenish grey streaked grey and buff, moderately
57 weathered, fine grained, very thinly bedded, very highly fractured,
|| hard rock, RAYTON QUARTZITE with frequent zones up to 1,2m
= |93|>50 wide of silty residual quartzite as above (fractured quartzite makes
Z = up about 40% of total core length). Fractures are closed to wide,
i s slightly rough, stained black with manganese dendrites and filled with
50 | yellowish brown silt. Multiple fracture orientations.
100 o 22,05-30,01m Pale greenish grey banded dark grey and buff, slightly
] weathered, fine grained, very thinly bedded, highly fractured, very
25 hard rock RAYTON QUARTZITE. Fractures are closed to narrow,
1 o slightly rough, stained with manganese dendrites and coated with
94| 65 yellowish brown iron oxide. Fractures dip 20°, 45°, 60-70° and sub-
100 39 189 vertically.
N * MPa
89 17
51 | |
190 30
67,
8 o0
28
=
z
|_ I I
84 25
0
100 —
37
31
32
33
34
15—
36—
37
38
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR F'-OWO
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 69
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
y § STRENGTH warer PROJECT BRAVO LOCATION: Quarry
é ,\ 5 TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 864 749.000
FR ¥ CO-ORD: +6 565.000
o | < 5 XY-42 :
ozl @ " g MACHINE: )
E L|>J % b1 ; ELEVATION:
% g E £ - 8 DRILLING DATES: 03/08/07-06/08/07 NCLINATION: Vertical
w [a] S )
E ; E a | w = w ) E E é LOGGED BY: FWS/FWS DIRECTION: -
= [a - o .
18 8|8 § |2 £ |£]8] 5 CORE DESCRIPTION
9 , 0,00-4,56m White, slightly weathered, medium grained, highly fractured,
2 - extremely hard rock QUARTZITE. Fractures are narrow to wide,
Z ] rough, stained with orange-browrriron oxide and locally waxy. Fractures
92 52 dip at 10-20° and 70°.
26 -
28|26 | -
56 -
90| [ -
88 70 4,56-14,06m Pale grey, slightly weathered, medium grained, highly
68 - fractured, extremely hard rock, QUARTZITE. Fractures narrow to
— wide, rough, stained with orange-brown iron oxide and filled with clay-
94 34 silt. Fractures dip at 10-20° and 70°. Recrystalised coarse quartz and
ool |34 mica locally developed on fracture surfaces.
] ] Note: Core loss 4,97-5,46m due to residual filling being washed out.
100 9 |74
189 [79]
92| |42
100 60
84 -
S 00 |87
|_
100 33
loa| | aa | | 263
89 18 [ | 1Pa
92110 |78
100 36
100 47
100 | 50| 14,06-17,35m Grey, unweathered, medium grained, generally highly
fractured, (with zones of moderately fractured) extremely hard rock
QUARTZITE. Fractures very narrow to narrow, rough and stained with
93 70 | g | 233 iron oxide. Dips 10-20° and 70"
7
100 62
100 0 17,35-20,26m Grey, slightly to moderately weathered, medium grained,
(o | ] moderately to highly fractured, very hard rock QUARTZITE. Fractures
89 23 0 narrow to wide, rough and stained with iron oxide and filled with clay-
] | silt . Fractures dip 20-40° and + 70°.
100 0

|_| CASING

W WATER REST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
TF. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: bh 69
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
E .
N S STRENGTH WATER PROJECT: BRAVO LOCATION:
2 > TESTS TESTS contracron.  RWBE Geotechnical Drilling x co-orp:___+2 864 749.000
§ g @ © . XY-42 Y CO-ORD: +6 565.000
o E 1 0 o MACHINE: ELEVATION: -
o 2| & Z a . 03/08/07-06/08/07 ' :
3 § % E E § DRILLING DATES: FWS/FWS INCLINATION: Vel'tlca|
é E § o | w 5 w 5 E = é LOGGED BY: DIRECTION: )
18/ 8|z £ |2 £ |£18] 5 CORE DESCRIPTION
1100| 89 3
66 60 20,26-29,93m Pale grey, unweathered, medium grained, moderately to
— — highly fractured, extremely hard rock QUARTZITE. Fractures are
93 86 narrow, rough and stained with iron oxide. Fractures dip at 20-40°
and £ 70°.
44 38
100 96
100 85
2 |00 34
l_
100 86
100 69
97 35
88 —0—
31—
32—
33—
34—
35—
36—
374
38—
39—
40 ;
|_| CASING |: PERMEABILITY (PT)/WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehoIeNo... bh 70
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
y § STRENGTH wareR PROJECT BRAVO LOCATION: Quarry
§ ﬁ g TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 864 380.000
g 5 y XY-42 Y CO-ORD: +6 803.000
o| %| © " 8 MACHINE:
E g E i1 S ELEVATION: -
% § E § - 8 DRILLING DATES: 08/08/07-20/08/07 NCLINATION: Vertical
z ; é o | w "'3J w ”45 @ E § LOGGED BY: TCP/SAPJ DIRECTION: -
18 &|&|r] £ |2 £ [218] 5 CORE DESCRIPTION
17 M%@t 0,00-2,90 Abundant sub-angular, fresh and partially weathered quartzite
© |70 NS %{ GRAVELS and COBBLES in a matrix of orange-brown SILTY SAND;
= e, colluvial gravel.
63
| 27
37
57 -
2,90-7,85 Buff blotched yellowish brown and orange, probably dense to
15 very dense, jointed (stained yellow and black), SILTY FINE SAND;
54 residual Rayton quartzite.
<«
a)
s
z
100
88
7,85-21,30 Pale grey banded dark bluish grey, slightly weathered, fine
100 37 grained, thinly bedded, highly fractured, extremely hard rock RAYTON
QUARTZITE. Fractures are closed to very wide, slightly rough to
— rough, stained yellowish brown and filled with sericite, mica flakes
pale grey silty sand and fine gravel. Fractures dip 20-30°, 45°, 60-
97 14 70° and sub-vertically.
EEIE
S fioo| |54
=196 96
9
100/ 10- | 96
12—
78
92 14
17
40
2
Z 100 39
52
52
=964 =13=l
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)

W.O. WASH-OUT

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. bh 70
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
4| |8 STRENGTH | WATER PROJECT BRAVO oo 12 82: err(y) 000
%) = . - ’ X + .
o| _ g CONTRAGTOR: RWBE Geotechnical Drilling X CO-ORD: 6 803,000
S| gl L XY-42 Y CO-ORD: - :
o| %| © " 8 MACHINE:
E g E i1 S 20/08/07 ELEVATION: -
< 8 E E = nt DRILLING DATES: 08/08/07- INCLINATION: Vertical
o w o E 3 '
z ; é o | w ._.BJ " |.|3J @ E § LOGGED BY: TCP/SAPJ DIRECTION: B
S8 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
96 43 y 7,85-21,30 Pale grey banded dark bluish grey, slightly weathered, fine
10- grained, thinly bedded, highly fractured, extremely hard rock RAYTON
100, 12 |96 | QUARTZITE. Fractures are closed to very wide, slightly rough to
91 44 rough, stained yellowish brown and filled with sericite, mica flakes
. pale grey silty sand and fine gravel. Fractures dip 20-30°, 45°, 60-
70° and sub-vertically.
60 21,30-29,88 Brownish grey, glassy, slightly weathered to unweathered, fine
grained, thinly bedded, highly fractured, extremely hard rock RAYTON
(S QUARTZITE. Fractures are closed to narrow, slightly rough to rough,
100 | 0| stained yellowish brown and coated with sericite, mica flakes and iron
29 oxide, with some cemented by secondary quartz. Fractures dip 20-
30°, 45°, 60-70°, and sub-vertically.
32
; 92|10 | 60
'_
100 73
] 358
94 84 | * | MPa
86
100
45
93 55
31—
32—
33—
34—
35—
36—
37—
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)
I *

WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 1
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
E . Worksh d St
N s STRENGTH | WATER PROJECT: BRAVO Location “TOTSTOR 8N ST0Tes
§ g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 928.300
< gl & ¥ CO-ORD: +7 928.950
81zl 3 9 MACHINE: TONE TAS
z|E| e 2 9 ELEVATION: 1 507.385
% § ; § - @ DRILLING DATES: 07/09/07-12/09/07 NCLINATION: Vertical
=) - -
E ; E a | w =) w g @ £ § LOGGED BY: JFR/JFR (13/09/07) DIRECTION: -
= [a - o —
588 &|e| S | S |£]8] 5 CORE DESCRIPTION
100 ?é‘;% 0,00-+0,60m Abundant hard, coarse, medium and fine quartzite GRAVELS
o e in a matrix of brown SILTY SAND; pebble marker.
é 100 1 %i 5“ +0,60-+2,00m Red-brown mottled orange-brown and yellow-brown, probably
or 1 very stiff, weakly ferruginised CLAYEY SANDY SILT with occasional
1777k medium and fine hard GRAVELS (clasts); weakly ferruginised residual
100 1 | ReF » ek Dwyka tillite.
100 V4l £2,00-7,90m Yellowish orange blotched yellow brown and orange-brown,
|| 1 5§ probably very stiff CLAYEY SANDY SILT, with scattered hard
100 3 —? s GRAVELS (clasts) up to 60mm diameter; residual Dwyka tillite.
100 ~ 175
100 4 — Dd
100 19
100 WP L aEcy
| 5 %1
84 E 'dy‘
- - "7
100 47
(I 7 41
e
77 WP L 1
1
8 f;o/f\c 7,90-13,85m Pale yellow-brown mottled yellowish orange and blotched
100/ 6 |76 | %k ,\,1|§'a 120 o= red-brown and grey, highly weathered, fine grained (with scattered
2 100 3 |81 IR hard clasts up to 150mm in diameter), moderately fractured, moderately
= — 9 —;Q\OOS hard rock, DWYKA TILLITE. Fractures are narrow, slightly rough,
z ,\5//3\0 stalneca red and orange and filled with silt in places. Fractures dip at
100/ <1 1100 10_;/@/0 'OQ\O 10-20° and 40-50°.
0 I =Y Becomes soft rock below 11,75m.
WP L *ngég Becomes very soft rock below 13,25m.
11—:;0,/10\0
100 3 | 86 e
%%
- e
1 0y X
%02, EAN
wp| 2 1<s=
98 5 | 0 (BiC) 1020 _ |
32 14 13,85-19,15m Greenish grey banded dark grey, slightly weathered, very
100 8 |77 | %K | wfa fine grained, thinly bedded, highly fractured, hard rock, RAYTON
R SHALE. Fractures are very narrow and narrow, slightly and moderately
15 rough, stained with iron oxide and filled with calcite in places. Fractures
dip predominantly at 10-20° (bedding plane separations), with
100 9 |67 occasional 70-80° dips.
0.9 16 Becomes very hard rock below 16m.
WP UL
100 14 | 28 F) .
100| 13 | 37
— 18
100| 13 | 54 0
WP UL 19
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: BH 2

BOREHOLE LOG Sheet: 1 of 2

DRILLING METHOD AND SIZE

S| CORE RECOVERY (%)

WATER

STRENGTH
TESTS TESTS

FRACTURE FREQUENCY (No/m)

WATER DETAILS

RQD
TYPE
VALUE
TYPE
VALUE
DEPTH (m)

LOCATION:

BRAVO

PROJECT:

X CO-ORD: +2 867 773.100

RWBE Geotechincal Drilling

CONTRACTOR:

+7 880.970

Y CO-ORD:

TONE TAS

MACHINE:

ELEVATION: 1514.494m

DRILLING DATES: 12/09/07-17/09/07 Vertical

INCLINATION:

JERIJFR (20/09/07) DRECTION:

LOGGED BY:

CORE DESCRIPTION

=

=y
O
(=)

NXC
2B

10
100
100

100

100

84

=

0 SYMBOLIZED LOG

0,00-+1,30m Abundant coarse, medium and fine hard, quartzitt GRAVELS
in a matrix of brown and orange-brown SILTY and CLAYEY SAND;

ebble marker.

N19

TR

SRR

100

86

95

+1,30-6,50m Yellowish orange-brown banded orange-brown, yellow-brown
and pale grey probably firm, laminated, jointed, SANDY CLAYEY
SILT with occasional hard clasts up to 50mm in diameter; residual

Dwyka shale/tillite. Becomes stiff below 2,20m and very stiff below
,35m.

6,50-7,70m Yellowish orange banded yellow-brown and yellowish grey,
highly weathered, very fine grained, thinly bedded, highly fractured,
very soft rock, DIWYKA SILTSTONE, with a 100mm thick, ferruginised
medium hard rock zone at 6,50m. Fractures are very narrow to narrow,
slightly rough, stained red-brown and filled with silt in places. Fractures
dip at 0-10" and 20-30°.

5
79 MPa

100

97 ]
10—

100

114

10 | 50

NWD4

100

12

13

87

14
35

15

99

72 MPa

16

99

11| 54

©

0

38

100

4 190

5
MPa

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

7,70-12,80m Buff banded dark brown and orange-brown, highly weathered,
very fine grained, thinly bedded, highly fractured, soft rock, DWYKA
SILTSTONE, with 100mm wide, moderately hard rock, ferruginised
zone at 7,70m. Fractures are very narrow to narrow, slightly rough,
stained red-brown and filled with silt in places. Fractures dip at 0-10°
and 20-30°.

12,80-13,65m Yellowish orange mottled pale grey, probably very stiff,
CLAY-SILT; residual Dwyka shale.

13,65-16,05m Yellowish grey, banded yellowish orange, highly weathered,
very fine grained, thinly bedded, highly fractured, very soft rock,
DWYKA SILTSTONE, with 200mm wide soft rock ferruginous zones
at 13,65-15,10m. Fractures are very narrow to narrow, slightly rough,
stained red-brown and filled with silt in places. Fractures dip at 0-10°
and 20-30°.

16,05-18,15m Yellowish grey and buff, highly weathered, very fine grained,
thinly bedded, highly fractured, soft rock, DWYKA SILTSTONE, with a
zone of soft rock carbonaceous shale from 16,90-17,05m and 30-50mm
wide residual clayey silt zones at 16,55m, 16,90m, 17,10m and 17,30m.
Fractures are very narrow to narrow, slightly rough, stained red-brown
and filled with silt in places. Fractures dip at 0-10° and 20-30°.

18,15-19,40m Yellowish grey banded orange-brown, highly weathered,
medium grained (with clasts up to 100mm diameter of hard rock
Rayton shale), highly fractured, hard rock, DWYKA TILLITE, which
is ferruginised towards the base. Fractures are narrow to wide, slightly
rough and filled with silt. Fractures dip at 0-15" and 20-30°.

19,40-19,65m Orange-brown, probably stiff, residual CLAY-SILT.
Note: Mostly not recovered

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 2
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
32| | e | wm BRAVO s 3100
a = - - ’ . + i
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +7880.970
< S\O/ i} Y CO-ORD: .
8| %3 o MACHINE: TONE TAS
5 é g 2 3 A ELEVATION: 1514.494m
iy 8 ; £ - @ DRILLING DATES: 12/09/07-17/09/07 NCLINATION: Vertical
o w o E ]
é ; 5 ol w .JBJ X .LDJ @ E § LOGGED BY: JFR/JFR(20/09/07) DIRECTION: -
5188 &|e| S | S |£]8] 5 CORE DESCRIPTION
19,40-25,17m Greenish grey banded dark grey, slightly weathered, very
100 4 |90 fine grained, very thinly bedded, highly fractured, hard rock, RAYTON
21 SHALE. Fractures are narrow, slightly rough, stained black and filled
with cemented iron oxide or silt. Fractures dip at 10-15° (bedding
100 8 |61 plane separations) with occasional 40-50° and 80-90° dips.
22
<
s
= 100/ 12 | 46

23

24
10010 |59 | % | 38

25

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 3
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 1
H S STRENGTH |  WATER PROJECT. BRAVO Locaion:__Coal conveyor
(é A g TESTS TESTS contracTor: RWBE Geotechnical Drilling x co-orp: ___+2 867 931.400
g g "'DJ XY—42 Y CO-ORD: +8 039.270
2§ 2 9 g | Macme 1503.730m
b|g| & 2 5 18/09/07-19/09/07 FLEvATIoN )
5 § w E = ﬁ DRILLING DATES: INCLINATION: Vertical
D - |
é ; § A E % E L_|‘D_| @ E é LOGGED BY: TCP/TCP (20/09/07) DIRECTION: -
§18 8 8 |¢ g F < £ 4 o CORE DESCRIPTION
95 | :-ﬁﬁp’ 0,00-0,40m Abundant sub-angular weathered shale GRAVELS in a matrix
Q Joo *é of orange-brown CLAYEY SAND; pebble marker.
z @ 13 0,40-1,47m Abundant sub-angular weathered shale GRAVELS and
| COBBLES and a matrix of pinkish brown and orange-brown CLAY-
84 44 SILT; residual Rayton shale.
3 13 2 1,47-1,75m Yellowish brown streaked maroon, probably stiff to very stiff,
* | MPa jointed (stained black) CLAY-SILT with scattered sub-angular weathered
100 21 shale GRAVELS; residual Rayton shale.
12 x| 26 3 1,75-2,40m Pinkish brown, highly weathered, very fine grained, laminated,
a moderately fractured, very soft rock, RAYTON SHALE. Fractures are
100 71 narrow to very wide, s |gatly to moderately rough, stained red and
4 yellow and filled with yellowish brown clay-silt. Fractures dip sub-
horizontally.
[ 2,40-3,50m Pinkish brown banded dark brown, highly weathered, very
10 5 fine grained, thinly laminated, highly fractured, soft rock RAYTON
100 33 SHALE. Fractures are narrow to wide, slightly to moderately rough,
stained orange and black and filled with orange-brown clay-silt.
e 6 Fractures dip 15-20°, 60-70° and sub-vertically.
3,50-6,90m Yellowish brown banded dark brown, moderately weathered,
100 27 very fine grained, thinly laminated, highly fractured, moderately hard
7 rock RAYTON SHALE. Fractures are closed to wide, moderately
2 rough to rough, stained black and orangeand filled with orange-brown
S| CLAY-SILT.
= 100 40 8 6,90-12,15m Bluish grey banded dark grey, slightly to moderately weathered,
very fine grained, thinly laminated, highly fractured, hard rock, RAYTON
SHALE. Fractures are closed to narrow, moderately rough, stained
10 o orange and black and coated with silt and iron oxide. Fractures dip
10-15°, 45°, 60-70" and sub-vertically.
99 9
10
11
94 31
12
13—2
14—
15—2
16—;
174
18—f
19—f
20 1
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 4
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 868 089.800
E g é . XY_42 Y CO-ORD: +8 197.660
ol zl o " 8 MACHINE:
Tl &8 2 2 ELEVATION: 1493.144
% § E @ - UEJ DRILLING DATES: 07/09/07-10/09/07 NCLINATION: Vertical
E ; 5 a | w =) w g @ £ § LOGGED BY: JERIJFR (12/09/07) DIRECTION: :
= [a - o —
S8 || S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 EIE\Z"]:Z%%% 0,00-+0,60m Abundant red-brown streaked yellowish orange, medium
0 TRy and fine friable soft rock and very soft rock, weakly ferruginised,
é 100l 1 4 weathered shale GRAVELS, in a matrix of yellow brown SILTY SAND;
100 ] ferruginised residual Rayton shale.
B E +0,60-3,95m Khaki banded yellowish orange and red- brown, very stiff to
100 2 - very soft rock, laminated, highly jointed (stained black and red),
CLAYEY SILT; residual Rayton shale.
100 1
3 —
9632 | 0
3,95-4,65m Khaki banded yellowish orange and red-brown, highly
weathered, very fine grained, very thinly bedded, very soft rock (with
numerous thin zones of soft rock) RAYTON SHALE. Fractures are
very narrow to wide, slightly rough, stained red and black and filled
100>50| 0 with silt in places. Fractures dip predominantly at 0-10° (bedding plane
separations) with occasional 50-70° dips.
4,65-8,20m Khaki banded red-brown and yellowish grey, highly weathered,
very fine grained, thinly bedded to thinly laminated, very highly
100>50! 0 fractured, moderately hard rock, RAYTON SHALE. Fractures are very
narrow to narrow, slightly rough, stained red and black and filled with
silt in places. Fractures dip predominantly at 0-10° (bedding plane
separations) with occasional 60-70° and 80-90° dips.
1001 41 | 0 Note: 100mm wide zone of residual clayey silt at 6,50m.
30 - -
* | WPa 8,20-19,70m Dark brown banded khaki and yellowish grey, moderately
to highly weathered, very fine grained, very thinly bedded and laminated,
B highly fractured, hard rock, RAYTON SHALE, with zones of highly
weathered very highly fractured, very soft rock/soft rock (with some
< [100, 43 | 0 residual silt) from 13,90-14,10m, 15,45-16,05m, 18,50-18,90m and
g 19,30-19,50m. Fractures are very narrow and narrow, slightly rough,
Z stained black and red and filled with silt in places. Fractures dip
predominantly at 10-15° (bedding plane separations) with occasional
100l 33 | 0 50-60° and 70-90° dips.
100/ 36 | 7 1
* MPa
100/ 36 | O
10049 | O
100/ 38 | O
100/ 43 | O
19,70-27,04m Dark grey occasionally banded khaki and dark brown,
slightly weathered, very fine grained, thinly and very thinly bedded,
highly fractured (becomes less fractured with depth), very hard rock,
100/>50| 0 RAYTON SHALE. Fractures are very narrow, slightly and moderately
rough, stained with iron oxide or cemented with calcite in places .
Fractures dip at 20-30° (bedding plane separations), 50-70° and 80-
100/ 28 | 0 90°.

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

L.F. LAMINAR FLOW

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 4
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
= )
d E STRENGTH WATER PROJECT: BRAVO HOCATION:
a g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling x co-orp:__+2 868 089.800
E e é : XY-42 Y CO-ORD: +8 197.660
g E E:‘jv 9 ég MACHINE: ELEVATION: 1493.144
= § o gl - @ DRILLING DATES: 07/09/07-10/09/07 INCLINATION: Vertical
Q w| x o £ = :
z ; 5 N UBJ . UBJ ﬁ E § LOGGED BY: JFR/JFR (12/09/07) DIRECTION. -
18 &85 £ |2 £ |218] 5 CORE DESCRIPTION
19,70-27,04m Dark grey occasionally banded khaki and dark brown,
100/ 28 | 0 slightly weathered, very fine grained, thinly and very thinly bedded,
21 highly fractured (becomes less fractured with depth), very hard rock,
RAYTON SHALE. Fractures are very narrow, slightly and moderately
rough, stained with iron oxide or cemented with calcite in places .
100 20 | 27 - Fractures dip at 20-30° (bedding plane separations), 50-70° and 80-
90°".
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|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF LAM'NUALF;'\:I'%C":VC’OW
TF. TURB
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 5
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 2
N s STRENGTH | WATER PROJECT BRAVO LocaTion; __De-watering Plant
8 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 611.290
2l el 2 ' ¥ CO-ORD: +7 906.980
al| &l 3 © ) XY-42 :
2B g 9 g [MemE ELEVATION: 1516.160m
u 2
% § E § - E DRILLING DATES: 28/08/07-03/09/07 NCLINATION: Vertical
D = —
E ; g'(; a | w =) w g @ £ § LOGGED BY: JFR/JFR (05/09/07) DIRECTION: -
= o - o -
18 8|87 £ |z £ |18 & CORE DESCRIPTION
100 ?"f@ﬁ 0,00-+0,84m Abundant coarse, medium and fine, hard gravels, in a matrix
Q *%o b of brown SILTY SAND; pebble marker.
= 81 1 _Z'y' 7]  +0,84-2,43m Red-brown mottled yellow and orange-brown probably stiff,
00 E 152 weakly ferruginised CLAYEY SANDY SILT, with occasional medium
PP I 43 5_5_ _"‘/ and fine gravels and ferruginous concretions; weakly ferruginised
% 2 s residual Dwyka tillite.
03| ARl +2,43-5,60m Yellowish orange blotched red-brown, probably stiff, CLAYEY
— 3 gl SANDY SILT with occasional coarse, medium and fine, hard GRAVELS;
40 A4 residual Dwyka tillite.
39 a T
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% 5,60-10,20m Maroon blotched and banded yellow-brown, probably very
S0 6 stiff, laminated and jointed CLAY-SILT; residual Dwyka shale.
% 100 ] Becomes clayey silt below 9,40m.
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100, 8 |52 10
*’GD/’O@ 10,20-12,25m Buff, banded and blotched orange-brown, highly weathered,
% | A ndzoz’ medium grained (with numerous hard clasts up to 50mm in diameter),
100 5 |33 MPa 10225 moderately fractured, very soft rock, DWYKA TILLITE. Fractures are
{o,;QD narrow, slightly rough an% filled with red silt. Fractures dip at 30-40°
AN and 80-90°.
4 | ==
* | Mpa 12,25-22,30m Orange-brown banded grey, dark brown and yellow-brown,
100 4 | 81 13 highly weathered, very fine grained thinly and very thinly bedded,
highly fractured very soft rock to soft rock DWYKA SHALE with 50-
100mm thick ferruginised moderately hard rock horizons at 13,85m,
1 15,5m and 20,45m. Very highly fractured zones from 15,16-15,45m
1 and 15,70-16,10m. Zones of refusal clay-silt from 18,25-18,65m and
100 7 |52 WP| U.L. 18,9-19,35m. Fractures are narrow, slightly rough and stained with
(V-F) iron oxide. Fractures dip at 0-10° (bedding separations), 30-40° and
15 80-90°.
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* wmpa [~
100 7 |29 17
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|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I &

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 5
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
B . De-watering Plant
N § STRENGTH WATER PROJECT: BRAVO LOCATION: ’
2 % TESTS TESTS contractor.  RWBE Geotechnical Drilling x co-or:___+2 867 611.290
z gl 2 : XY-42  COORD: +7 906.980
8| x| 3 9 MACHINE:
A 9 S eLevaion: 1 516.160m
% g ; @ = E DRILLING DATES: 28/08/07-03/09/07 INCLINATION: Vertical
é ; 5 o UBJ . UBJ @ E § LOGGED BY: JFR/JFR (05/09/07) IRECTION. -
58/ g|8|e| £ |g| £ 218 5 CORE DESCRIPTION
12,25-22,30m Orange-brown banded grey, dark brown and yellow-brown,
100| 10 | 47 18 highly weathered, very fine grained thinly and very thinly bedded,
% M‘l‘ja WP| UL. 21 highly fractured very soft rock to soft rock DWYKA SHALE with 50-
(LF) 100mm thick ferruginised moderately hard rock horizons at 13,85m,
100 12 | 43 15,5m and 20,45m. Very highly fractured zones from 15,16-15,45m
- and 15,70-16,10m. Zones of refusal clay-silt from 18,25-18,65m and
100 12 | 48 18,9-19,35m. Fractures are narrow, slightly rough and stained with
— iron oxide. Fractures dip at 0-10° (bedding separations), 30-40" and
100/ 18 |18 | s | . D 23 80-90". : i : i
MPa 22,30-29,59m Dark grey, slightly weathered, very fine grained, very thinly
100 12 | 30 0 bedded, highly fractured (but with several very highly fractured zones
WP| U.L. " from 24,00-24,50m, 25,75-26,00m, 26,30-26,60m, 26,80-27,16m and
(OiL) 27,80-29,50m), soft rock, DWYKA SHALE. Fractures are closed to
narrow, slightly and moderately rough and stained with iron oxide.
100/ 19 | 13 »5 Fractures dip at 0-10° (bedding separations), 50-60° and 80-90°".
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%k ,\}Sa WP (Bit]) 2 29,59-31,95m Dark grey, slightlly weathered, very fine grained, very thinly
100 10 | 26 bedded, moderately and highly fractured, moderately hard rock
DWYKA SHALE. Fractures are closed, slightly rough and clean.
100l 2 |96 a Fractures dip at 0-10° (bedding separations).
100| 10 | 56 %23 31,95-33,75m Pale grey banded dark grey, slightly weathered, very fine
9,50 grained, very thinly bedded, moderately and highly fractured, hard
WP bi) - rock, DWYKA SHALE, with hard rock granite clast from 32,90-33,60m.
Fractures are closed to narrow, slightly rough and cemented with
calcite. Fractures dip at 10-15° (bedding separations).
100 5 |74
34 33,75-37,55m Greenish grey banded dark grey, unweathered, very fine
L grained, very thinly bedded, moderately and highly fractured, very
hard rock, RAYTON SHALE. Fractures are closed to very narrow,
100 6 | 75 35 slightly and moderately rough and cemented with calcite. Fractures
dip at 15-20° (bedding plane separations).
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|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 6
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2

M § STRENGTH |  WATER PROJECT: BRAVO Location;___Limestone Silo
§ ﬁ g TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 E;67 661%800
g & 4 TONE TAS Y CO-ORD: +7 956.470

o| z| © 9 MACHINE:

Z| & e 2 9 ELEVATION: 1514.679m
% § E @ - E DRILLING DATES: 30/09/07-03/09/07 NCLINATION: Vertical

z ; 5 | U3J . UBJ @ E § LOGGED BY: JFR/JFR (04/09/07) DIRECTION: -

E1 88 &|e| S | S |£]8] 5 CORE DESCRIPTION

100 1A 0,00-+0,75m Abundant coarse, medium and fine hard GRAVELS, in a

Q || 1/ matrix of red-brown CLAYEY SANDY SILT; residual Dwyka tillite.
Z |100 1 %0,75-+1,63m Red-brown mottled yellowish orange, probably stiff CLAYEY
||100 ] SILT; residual Dwyka tillite.

100 I 50 JETE] +1,63£2,90m Yellowish orange blotched red-brown, probably stiff CLAYEY

| 2 &AM SANDY SILT, with occasional medium and fine GRAVELS; residual

100 ey Dwyka tillite. D

| 18750

100 8 +2,90-6,20m Yellowish brown banded maroon and yellowish grey, probably

100 ] very stiff, laminated and jointed CLAYEY SILT; residual Dwyka shale.

4 —

100 ]

| 5 —
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6 —
TREl 6,20-6,55m  Yellow-brown speckled yellowish orange, probably very dense,
] 1 SILTY SAND, with scattered hard, coarse medium and fine GRAVELS;
96 6 | 48 [ residual Dwyka tillite.
% 4 E 6,55-6,70m Buff blotched red-brown, moderately weathered, medium and
MPa ] fine grained (with numerous hard clasts up to 50mm in diameter),
8 E hard rock, DWYKA TILLITE. No fractures to describe.
100 7 |49 E 6,70-10,90m Yellowish orange banded pale grey and yellowish grey, highly
9 weathered, very fine grained, thinly bedded, highly fractured, very
3 soft rock, DWYKA SILTSTONE. Fractures are very narrow, slightly
E rough and stained red and black. Fractures dip at 0-10°, 40-50° and
| 80-90°".
10—
100, 7 | 45 2
* MPa b
a
= 10,90-15,55m Grey-brown banded yellowish orange, highly weathered,
b4 very fine grained, thinly and very thinly bedded, highly fractured, ve

100 6 |63 soft rock, DWYKA SHALE, with several zones of residual very s
clay-silt with a total length of 950mm. Fractures are very narrow,
slightly rough and stained red and black. Fractures dip at 0-10°, 40-

100/ 8 | 54 50" and 80-90".

100| 14 | 26

100 7 | 47

15,55-18,63m Greenish grey banded yellowish orange, maroon and dark
95| 5 | a4 grey, highly weathered, very fine grained, thinly and very thinly bedded,
highly fractured very soft rock, DWYKA SHALE. Fractures are very
2 narrow, slightly rough and stained red and black. Fractures dip at 0-
* | vipa 10°, 40-50° and 80-90°.
100/ 7 | 70 Becomes soft rock below 18,05m.
18,63-18,95m Yellowish orange banded pale grey, probably very stiff,
laminated, jointed CLAYEY SILT; residual Dwyka shale.

100 7 | 67 18,95-19,35m Buff blotched pale grey and dark grey, highly weathered
medium and fine grained (with numerous hard clasts up to 50mm
diameter), highly fractured, very soft rock, DWYKA TILLITE. Fractures
are narrow, slightly and moderately rough, stained orange-brown and

98| 11 | 42 o= filled with silt in places. Fractures dip at 10-20° and 40-50°.

/54 19,35-22,00m See next page for description.
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 6

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION: Limestone Silo
§ g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling x co-orD:__+2 867 667.800
<| g a Y CO-ORD: +7.956.470
81zl 3 9 MACHINE: TONE TAS
5 é & 2 3 A ELEVATION: 1514.679m
% g E £ - @ DRILLING DATES: 30/08/07-03/09/07 NCLINATION: Vertical
w [a] S )
E ; 5 ar y y w @ E § LOGGED BY: JFR/JFR (04/09/07) DIRECTION: -
= o - o —
E1 88 &l S | S | 28] 5 CORE DESCRIPTION
25 1 ,‘0 /,OQ\C 19,35-22,00m Buff blotched dark grey and red, slightly weathered, medium
100 7 |69 * | MPa 1=96= and fine grained (with numerous hard clasts up to 100mm in diameter)
2143 %7§ highly fractured, hard rock DWYKA TILLITE. Fractures are narrow,
1 Q\ 20 slightly and moderately rough and stained orange-brown and dark
157e9 brown. Fractures dip at 10-20°, 40-50° and 80-90°.
1/ 0/
22 —
S 100 13 | 26 22,00-26,17m Greenish grey banded dark grey, slightly weathered, very
% fine grained, very thinly bedded, hard rock, RAYTON SHALE. Fractures
23 are very narrow, slightly and moderately rough and stained with iron
oxide. Fractures dip at 10-20° (bedding plane separations), 60-70°
and 80-90°.
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|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)
I *




STANDARD PENETRATION TEST (SPT)

W.O. WASH-OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 7
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
N ; STRENGTH WATER PROJECT: BRAVO Location: _Auxiliary Building
(é ,\ § TESTS TESTS conTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 820.050
<| g & > ¥ CO-ORD: +8 118.580
8 z 3 " o MACHINE: XY-4
AR = z 19/09/ 109/ ELEVATION: 1 505.432m
% § E E = g DRILLING DATES: 9/09/07-20/09/07 INCLINATION: Vertical
] ;= -
é ; E p % . % @ E é LOGGED BY: JFR/JFR (21/09/07) DIRECTION: -
5|88z £ |Fr| £ |2 8] 5 CORE DESCRIPTION
1000 - | - €8 0,00-0,24m Abundant coarse, medium and fine hard quartzite GRAVELS,
71116 | 0 in a matrix of yellow-brown SILTY SAND; pebble marker.
Q 100 13 | 38 20 1 0,24-1,50m Pinkish purple banded yellowish orange, highly weathered,
z * | WMPa very fine grained, very thinly bedded, highly fractured, moderatel
hard rock, RAYTON SHALE. Fractures are wide, slightly and moderately
1000 12 | 42 | % ,\%éa 2 rough and filled with clayey silt. Fractures dip at 10-15° and 20-30°.
1,50-3,35m Maroon banded khaki, highly weathered, very fine grained,
92| 20 | 24 very thinly bedded, highly fractured, hard rock, RAYTON SHALE.
3 Fractures are wide (but very wide in places - up to 100mm) and filled
with clayey silt. Fractures dip at 15-20° (bedding plane separations),
100 13 | 40 40-50° and 70-80°.
4 3,35-9,45m Dark brown banded yellowish orange and maroon, moderately
weathered, very fine grained, very thinly bedded, highly fractured,
% | 28 hard rock, RAYTON SHALE. Fractures are generally narrow to very
MPa 5 narrow (but very occasionally very wide - 10mm- and filled with clayey
100| 10 | 49 silt), slightly rough to rough and stained black and orange. Fractures
dip at 10-20° (bedding plane separations), 60-70° and 80-90°.
6
1000 15 | 37
;
8
100 17 | 27
a
; 9
z
100/ 12 | 53 9,45-16,54m Greenish grey banded greyish green and maroon, slightly
10 weathered, very fine grained, very thinly bedded, highly fractured,
hard rock, RAYTON SHALE. Fractures are very narrow, slightly and
moderately rough and stained with iron oxide. Fractures dip at 10-20°
u (bedding plane separations), 60-70° and 80-90°.
100 5 |81
41
* MPa 12
100 9 |55
13
14
1000 9 |71
15
28
100/ 19 | 9 | 3k | 48 "
17
18—
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20 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
T &

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH9
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N § STRENGTH |  WATER PROJECT: BRAVO LOCATION: ;:Z:(;nzzs:;o
a = - - ’ . + i
g | g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: 121
< 2| O XY-42 Y CO-ORD: +8312.130
8| x| 3 9 MACHINE:
5 é & 2 3 ELEVATION: 1 493.874m
% g E £ - @ DRILLING DATES: 11/09/07-13/09/07 NCLINATION: Vertical
w [a] S )
é ; é ol .JBJ ! .JBJ @ E § LOGGED BY: JFR/JER (14/09/07) DIRECTION: -
18| || S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 : 0,00-0,60m Orange-brown CLAYEY SAND; hillwash.
o
% |s7 0,60-+5,00m Red-brown mottled orange and yellow brown, probably firm
|| CLAY-SILT with occasional weathering spheroids of very hard rock
100 E diabase up to 400mm in diameter; residual diabase.
100 1| 2 2
100 ] -
|| 3 —
100 19 ;
100
I 4 414
100 1| s
100 5
E +5,00-8,50m Yellowish orange speckled buff and black, probably dense,
34 ] jointed (stained red and black) SANDY SILT; residual diabase.
6 —
70 E
100 7 4
100 1 ,
45 s -
100, 15 | O . .
100/ 15 | 64 8,50-11,40m Dark brown speckled buff and yellowish orange, highly
weathered, medium grained, highly fractured, very soft rock DIABASE,
94|32 | 0 with a number of thin horizons (up to 100mm thick and comprising
up to 10% by volume) of residual sandy clay and several hard rock
< corestones from 50-200mm in diameter. Fractures very narrow to
o 76240 wide, moderately rough, stained black and filled with silt in places.
% Fractures dip at 0-20°, 30-40° and 70-80°.
100/ 30 | 13 11,40-14,90m Dark grey mottled dark brown and orange-brown, moderately
100 32 | 0 weathered, medium grained, highly fractured, hard rock and very hard
90|19 ] o rock, DIABASE, with several zones up to 200mm thick (and comprising
+20% by volume) of highly weathered soft rock and moderately hard
rock diabase. Fractures very narrow to wide, moderately rough, stained
100/ 18 | 0 black and filled with silt in places. Fractures dip at 0-20°, 30-40° and
70-80°".
100 15 | 14
100| 15 | 50 -
T 14,90-16,90m Dark grey occasionally mottled dark brown and orange-
brown, slightly weathered, medium grained, highly fractured, very
100 12 | O hard rock to extremely hard rock DIABASE. Fractures very narrow
and narrow, slightly and moderately rough, stained orange and black
and filled with silt in places. Fractures dip at 0-20°, 30-40" and 80-90°.
16,90-22,50m Dark brown banded khaki and yellowish grey, moderately
100>50| 0 to highly weathered, very fine grained, laminated, very highly fractured,
hard rock, RAYTON SHALE. Fractures very narrow and narrow,
slightly and moderately rough, stained with iron oxide and filled with
silt in places . Fractures dip predominantly at 10-15° (bedding plane
10050 0 separations) with occasional 50-60° and 80-90° dips.
Becomes highly fractured below 21,10m.
100/>50| O
|_| CASING [ PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
*

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH9
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Li il
y § 5T$EESNTGSTH "TVQgESR PROJECT. BRAVO LOCATION: imestone Silof
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X co-orD:__*2 868;)22?-' 520
SIE g XY-42 Y CO-ORD: +8312.130
8| x| 3 9 MACHINE:
z|E| e 2 9 ELEVATION: 1493.874m
% g E £ - @ DRILLING DATES: 11/09/07-13/09/07 NCLINATION: Vertical
w [a] S )
z ; 5 . U3J . UBJ @ E § LOGGED BY: JFR/JFR (14/09/07) DIRECTION: -
5188 &|e| S | S |£]8] 5 CORE DESCRIPTION
100/>50| 0 16,90-22,50m Dark brown banded khaki and yellowish grey, moderately
1001550 0 to highly weathered, very fine grained, laminated, very highly fractured,
21 hard rock, RAYTON SHALE. Fractures very narrow and narrow,
slightly and moderately rough, stained with iron oxide and filled with
silt in places . Fractures dip predominantly at 10-15° (bedding plane
100[ 18 | 10 - separations) with occasional 50-60° and 80-90° dips.
Becomes highly fractured below 21,10m.
22,50-27,06m Dark grey banded greenish grey, slightly weathered, very
< = fine grained, thinly and very thinly bedded, highly fractured, very hard
= 100 17 | 21 rock, RAYTON SHALE. Fractures very narrow to narrow, slightly to
= moderately rough, stained with iron oxide and cemented with calcite
o 24 in places. Fractures dip predominantly at 10-15° (bedding separations),
with occasional 80-90° dips.
100 14 | 43 -
106
* MPa
26
100| 15 | 34
27
28—2
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31
32—
33—
34—
35—
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37
38—
39
40 g
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 10

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
AR BRAVO e 0750
é A g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 868 073.010
=g g XY-42 Y CO-ORD: +8 368.700
o|%| © " 3 MACHINE:
ARIE: = 2 ELEVATION: 1 491.020m
%J g E £ - @ DRILLING DATES: 14/09/07-15/09/07 NCLINATION: Vertical
w [a] S }
E ; 5 o | W = w = ﬁ e § LOGGED BY: TCP/TCP (19/09/07) DIRECTION: -
= a — o -
E1 8| 8|8 ~ < F g NI o CORE DESCRIPTION
92 &7l 0,00-0,73m Orange-brown, probably stiff, CLAYEY SAND with scattered
§2 N 1 fine ferruginous CONCRETIONS; hillwash.
Z |43 1 <&e]  0,73-3,10m Orange-brown speckled yellow and black, probably stiff SANDY
é .4 CLAY-SILT with scattered fine ferruginous CONCRETIONS; residual
100 E 140 diabase.
100 1| N2 2 1
32 o e
100
100 3,10-5,70m Yellowish brown speckled buff and black, jointed (stained
100 T N40 black), probably dense, micaceous SILTY SAND with zones up to
] - 30cm wide of clayey residuum as above; residual diabase.
13
100
100 I
161
100 100 | =% 6%6 5,70-11,82m Dark bluish grey speckled dark grey, slightly weathered,
< [ a medium textured, highly fractured, extremely hard rock, DIABASE.
g Fractures are closed to narrow, slightly rough to rough, stained black
Z 1100 100 and coated with chlorophaeite or cemented by calcite. Fractures dip
sub-horizontally, 20-30°, 60° and sub-vertically.
100/ 6 | 63
100 24
100 |57 | % | 197
13-
14
15—
167
17—f
18-
19
20 g
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)

UCS DERIVED FROM POINT LOAD TEST

W.0. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 11
BOREHOLE LOG )
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 2
L&J § STRENGTH WATER BRAVO LOCATION: Chlmney
2 % TESTS TESTS contractor. RWBE Geotechnical Drilling x co-orp: __*+2 867 740.309
2l ez : +8 002.103
< S Y CO-ORD:
93 x| 2 ” 9 | macHNE: TONE TAS ]
AN 2 2 18/09/07-20/09/07 EEATION
% Sl w b £ | B | PRILINGDATES: - INCLINATION: Vertical
w a E -
é ; 5 e U3J ) % @ E é LOGGED BY: TCP/TCP (21/09/07) DIRECTION: -
518 &8l £ |r| £ |2 8] 5 CORE DESCRIPTION
100] i 0,00-1,00m Abundant sub-rounded weathered GRAVELS and ferruginous
§2 93| E CONCRETIONS in a matrix of reddish brown CLAYEY SAND; pebble
z |79 = marker.
100 R 1,00-4,50m Orange-brown blotched maroon and speckled black, probably
Tl stiff to very stiff, SANDY CLAY-SILT; residual Dwyka siltstone.
100 1| Nag ,
100] - 0%
92 19059
3 K 4
| 7.//_.
100 4«
.//
4,50-12,19m Yellowish brown banded dark brown and blotched grey,
5 highly weathered, very fine grained, laminated, moderately fractured,
98 92 E very soft rock, DWYKA SILTSTONE. Fractures are narrow to wide,
moderately rough, stained black and filled with grey and reddish
— — 6 — brown clay-silt. Fractures dip sub-horizontally, 15-20°, and 60-70°.
E Contains a few very wide fractures (up to 60mm wide) containing
100 83 residual soil.
7 —
4 8 —
100 64
< 3
)
s (I 9 -
Z 4
100 50 .
10—
1
97 65 f
12—
- ] \ 12,19-12,59m Pale grey blotched dark grey and yellowish brown, probably
100 53 ] very stiff, CLAYEY SILT; residual Dwyka siltstone.
18 12,59-16,80m Yellowish brown blotched maroon and grey, highly weathered,
E very fine grained, laminated, highly fractured, very soft rock and soft
I i 1 rock DWYKA SILTSTONE. Fractures are narrow to wide, stained
100 43 14— orange and black and filled with orange and grey clayey silt. Fractures
(— (— ] dip sub-horizontally, 15-20°, 45" and 60-70°. Zone of probably very
100 6 |25 1 stiff residual soil from 14,45-14,87m.
L L 15—
100 53 161
%k ,\}lga 17 16,80-20,07m Pale grey banded grey and yellowish brown, moderately
100 91 x 19 E weathered, fine grained, highly fractured, moderately hard rock,
Jcs| MPa 1 DWYKA SILTSTONE. Fractures are closed to narrow, moderately
L 18 rough, stained orange and black and coated with yellow-grey silt and
o ] iron oxide. Fractures dip 15-20°, 45° and sub-vertically.
99 47 ]
19—:
00 |79 20 |
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
V¥ \WATERREST LEVEL [ UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
T *

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 11
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
¢ 2 e | v BRAVO 00
%] = . - ’ . + .
o g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: 8 002103
5 gt TONE TAS veooro.*3 0021
|zl © " 8 MACHINE:
;':' g E ht S ELEVATION: -
% g ; £ - 8 DRILLING DATES: 18/09/07-20/09/07 NCLINATION: Vertical
w 5 o £ -
§ ; Bloluwl 8 |w| 8 |E|E g |roseeer TCP/TCP (21/09/07) DIRECTION: .
818 k|8 |F| £ || £ |2]8] 5 CORE DESCRIPTION
100 79 E;O/,DQ\O 20,07-25,42m Pale grey blotched dark grey and pink, slightly weathered,
= o5 fine grained (but with very coarse clasts), highly fractured, hard to
S %57% very hard rock, DWYKA TILLITE. Fractures are closed to narrow,
] T sk ,\ZF! 1< 29 stained orange and black, rough and crated with silt and iron oxide.
a E Fractures dip 15-20° and 45°.
100 55 300
< 2—="0 7
a N (=
s el
55,0 2,709
100 77 |UCS | MPa EGAN
[SCEY
— I IS
FOR
100 |56 RN
254 7,%0
pSyrS
26—§
27
28—2
29—f
30
31—
32—
33—
31—
15—
36—
37
38—
39—
40 |
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
V¥ \WATERREST LEVEL [ UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
T STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 12
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
w E BRAVO LOCATION: Chimney
N ‘é ST_IF_QEESI\ITGS TH \_IrVé;'_llgsR PROJECT:
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 8674711;1420
<& O TONE TAS Y CO-ORD: +8 046.540
8| x| 3 8 MACHINE:
z é o 9 S ELEVATION: 1511.305m
% § ; § - g DRILLING DATES: 04/09/07-07/09/07 NCLINATION: Vertical
é ; é | U3J . UBJ @ E § LOGGED BY: JFR/JFR (10/09/07) DIRECTION: -
S8 8 &|e| S | S | 28] 5 CORE DESCRIPTION
100 sl 0,00-+0,62m  Abundant coarse, medium and fine, soft to hard rock quartzite
O % R GRAVELS in a matrix of brown SILTY SAND; pebble marker.
é | 1 Il +0,62-2,30m Red-brown mottled orange-brown and yellow-brown, probably
|_|100 . stiff, SANDY CLAYEY SILT, with occasional friable ferruginous
00 I 37 Bl CONCRETIONS and coarse medium and fine hard GRAVELS; residual
| 2 .s-z. Dwyka tillite.
100 ] 2,30-8,60m Yellowish orange banded buff and pale grey, probably very
| 3 4 stiff, laminated and jointed, CLAYEY SILT, with zones of red-brown
100, ferruginised soft rock to moderately hard rock from 4,50-4,70m and
@ E 7,05-7,20m; residual Dwyka siltstone.
| 4 4 Becomes very stiff to very soft rock below 5,00m.
100 ]
(I 5
100 E
6 —]
7
100 ]
(I s -
100 E
o - 8,60-13,05m Yellowish orange banded maroon and grey, probably very
% stiff, laminated and jointed CLAY-SILT; residual Dwyka shale.
100 10—
. L E
11—
= |100 ]
12
100; 7 {100
13,05-15,90m Grey-brown banded yellowish orange, dark grey and maroon,
highly weathered, very fine grained, thinly bedded, highly fractured
9 very soft rock DWYKA SHALE with a zone of residual silty sand (tillite)
1000 11139 | sk | \i5s from 15,25-15,55m and 50mm wide zones of ferruginised moderately
hard rock at 13,05m, 13,40m and 14,95m. Fractures are very narrow,
slightly rough and stained orange and red. Fractures dip at 0-10°
(bedding plane separations), 20-30° and 40-50°.
100 6 |60 15,90-16,80m Yellowish grey banded yellowish orange, highly weathered,
very fine grained, thinly bedded, highly fractured, moderately hard
17 rock, DWYKA SILTSTONE, with 50mm wide ferruginised hard rock
* | WPa zone at 16,25m. Fractures are very narrow and narrow, slightly and
100 14 | 29 173 0,0 moderately rough and stained with iron oxide. Fractures dip at 0-10°
Lo and 20-30",
13 EN % =z| 16,80-20,80m Yellow-brown blotched, dark grey, pale grey, greyish green
100 7 | 62| * | vPa 18 Q\ 20 and maroon, moderately to highly weathered, medium grained (with
157e9 numerous hard clasts up to 60mm diameter), highly fractured,
ELVEARN, moderately hard rock DWYKA TILLITE, with zones of highly weathered,
19_i{g =0 very highly fractured soft rock from 18,45-18,70m and 19,05-19,20m.
1000 9 | 54 0ez2 Fractures very narrow and narrow, moderately rough and rough and
{o,\@o stained with iron oxide. Fractures dip at 0-10°, 20-30°, 50-60° and 80-
20 1.0, 90°.
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 12
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
E BRAVO LOCATION: Chimney
ﬁ g STRENGTH WATER PROJECT: .
@ g TESTS TESTS contracTor.  RWBE Geotechnical Drilling xco-orp;___+2 867 711.420
g .
2L é TONE TAS Y CO-ORD: +8 046.540
2 E g A § MACHINE: ELEVATION: 1 511.305m
Wl > & = a 04/04/07-07/09/07 ' ;
% § m E = g DRILLING DATES: INCLINATION: Vertical
D = —
z ; Q ol w L,BJ X L,BJ @ E § LOGGED BY: JFR/JFR (10/09/07) DIRECTION: -
S8 & |8l £ |2 £ [218] 5 CORE DESCRIPTION
1% 3| see previous page for description.
100 5 | 66 Ef/\ Lo
2AH)oLD 20,80-24,99m Pale brownish grey, blotched dark grey, dark brown, maroon
2 ijo,\QD and greyish green, slightly weathered, medium grained (with numerous
= 5 1,00, hard clasts up to 60mm diameter), slightly and moderately fractured,
z (100 93 22_?,@ °% moderately hard rock DWYKA TILLITE. Fractures very narrow and
N % = narrow, moderately rough and rough and stained with iron oxides.
% | 14 EQ\ 20 Fractures dip at 0-10°, 20-30°, 50-60° and 80-90°.
MPa 1.9/
100 <1 | 95 23476 ,29
EUNVEANN:
100 7 | 58 T
Py ICEAS]
25
26—?
27
28—2
20
30—§
31—
32—§
33—2
34—
35—
36—2
37
38—
39—§
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehoIeNo.. BH 13
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
w E BRAVO LOCATION: Chimney
N g STRENGTH WATER PROJECT:
a 5 TESTS TESTS contrRacTor. RWBE Geotechnical Drilling x co-orp:___+2 867 977.899
gl 2 ' 7 CO-ORD: +8 239.691
8lxl 3 Q MACHINE: XY-42 '
g @ ¢ 2 3 ' ELEVATION: 1498.247m
% § ; E - g DRILLING DATES: 15/09/07-18/09/07 NCLINATION: Vertical
é ; E o | w w X w E = § LOGGED BY: JFR/JFR (21/09/07) DIRECTION: -
18 & |8 ¢ < - < EN CORE DESCRIPTION
N whalel  0,00-£0,30m  Grey-brown SILTY SAND:; hillwash.
é +0,30-5,80m Yellowish orange banded dark brown and yellow-brown,
100>50| 0 highly weathered, very fine grained, laminated, very highly fractured,
very soft rock, RAYTON SHALE. Fractures wide and very wide ( up
to 2cm), slightly rough and filled with residual clayey silt. Fractures
100>50| 0O dip at 5-15° (bedding plane separations), with several prominent 70-
90° dips.
100/>50| O
100,>50| O
100/>50| O
a
= 5,80-9,52m Khaki banded brown and yellow-brown, highly weathered,
z very fine grained, laminated, very highly fractured (with a few thin
highly fractured zones), soft rock, RAYTON SHALE. Fractures are
100>50| 0 very narrow to narrow, slightly rough, stained red and black and filled
with clayey silt. Fractures dip at 5-15° (bedding plane separations)
with several prominent 70-90° dips.
100/>50| O

100>50| 0 | % | 18

9,52-17,12m Khaki banded dark brown and greenish grey, highly weathered,
very fine grained, laminated, very highly fractured (with several thin
highly fractured zones), moderately hard rock, RAYTON SHALE.

Fractures are very narrow to narrow, slightly rough, stained red and
black and filled with clayey silt. Fractures dip at 5-15° (bedding plane

100>501 0 separations) with several prominent 70-90° dips.
100/>50| 7
13
* MPa
100,>50| O
20
* MPa
100/>50| O
100,>50| O o4
* | MPa 17,12-25,53m Greenish grey banded dark grey, slightly weathered, very
100 26 | 12 fine grained, very thinly bedded, highly fractured, hard rock, RAYTON
SHALE. Fractures are very narrow, slightly and moderately rough
and stained orange and black with iron oxide. Fractures dip at 10-15°
100 28 | 0 (bedding plane separations) with occasional 60-70° and 80-90° dips.
50
98124 | 0 MPa
BB
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
V¥ \WATERREST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED EROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 13
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 0of 2
w £ BRAVO LOCATION: Chimney
NI 2867977.899
é R g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: + 79717.
<&l G XY-2B ¥ CO-ORD: +8239.691
8|zl 3 9 MACHINE:
g é :: 3 3 ELEVATION: 1498.247m
%J g E £ - @ DRILLING DATES: 15/09/07-18/09/07 NCLINATION: Vertical
| a & v}
é ; 5 5 H-J % H-J % E E é LOGGED BY: JFR/\JFR (21/09/07) DIRECTION: -
518/ 8|2~ g a g |8 o CORE DESCRIPTION
17,12-25,53m Greenish grey banded dark grey, slightly weathered, very
98|24 | 0 fine grained, very thinly bedded, highly fractured, hard rock, RAYTON
21 SHALE. Fractures are very narrow, slightly and moderately rough,
stained orange and black with iron oxide. Fractures dip at 10-15°
(bedding plane separations) with occasional 60-70° and 80-90° dips.
100 17 | 7 -
a)
= % 32
Z 95| 19 | 10 MPa 23
24
100 22 | 17
25
26—
27—
28—
29—
30—
31—
32—
334
344
15—
36—
37—
38—
39—
40 1
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehoIeNo... BH 14
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
w E BRAVO LOCATION: Chimney
81 2| ||y
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 8627 243-010
< | & > XY-42 Y CO-ORD: +8 284.130
8| x| 3 9 MACHINE:
5 é & 2 3 ELEVATION: 1497.367m
% g ; £ - @ DRILLING DATES: 05/09/07-06/09/07 NCLINATION: Vertical
w [a] S )
é ; 5 ol .JBJ ! .:DJ & E § LOGGED BY: JFR/JFR (07/09/2007) DIRECTION: -
S8 || S |r| £ |2 8] 5 CORE DESCRIPTION
100 0,00-1,12m Abundant coarse, medium and fine, angular, friable, weathered,
2 koo very soft rock and soft rock shale GRAVELS in a matrix of yellow
Z Hoo brown SANDY SILT; overall consistency probably dense; residual
100/>50| O Rayton shale.
1,12-+2,10m Yellowish orange banded yellow-brown and orange-brown,
100/ 38 | 0 highly weathered, very fine grained, laminated, very highly fractured,
very soft rock, RAYTON SHALE. Fractures are very narrow and
81132 | 0 narrow, slightly rough and stained red and black. Fractures dip at 10-
25° (bedding separations), 50-70° and 80-90°.
+2,10-6,80m Khaki banded yellowish orange, highly weathered, very fine
100 35 | 0 grained, very thinly bedded, highly fractured (with very highly fractured
zones from 2,90-3,20m, 4,50-4,80m and 6,25-6,50m), soft rock (with
several thin very soft rock zones) RAYTON SHALE. Fractures are
very narrow and narrow, slightly rough and stained red and black.
Fractures dip at 10-25° (bedding separations), 50-70° and 80-90°.
100/ 23 | 7 9 No zones of very soft rock below 4,80m.
* MPa
100/ 32 | O
% 15
100032 | 0 MPa 6,80-13,50m Dark brown banded khaki, highly weathered, very fine grained,
thinly and very thinly bedded, highly fractured (with very highly fractured
zones from 10,30-10,80m and 12,75-12,90m), moderately hard rock
RAYTON SHALE. Fractures very narrow and narrow, slightly and
100/ 24 | 0 moderately rough, stained red and black and filled with red silt or
< cemented iron oxide. Fractures dip at 10-15° (bedding separations)
Q and 70-90°.
B
z
87119 0
16
* MPa
100| 22 | 19
100/ 27 | O
13,50-17,40m Dark brown banded yellowish grey, moderately weathered,
100 29 | 0 very fine grained, thinly and very thinly bedded, highly fractured (with
% | 57 very highly fractured zones from 14,90-15,10m and 15,55-15,80m)
MPa hard rock, RAYTON SHALE. Fractures are very narrow, slightly and
moderately rough and stained with iron oxide. Fractures dip at 0-15°
(bedding separations) and 70-80°.
100/ 31 | O
100/ 42 | 8
17,40-22,45m Dark grey occasionally banded yellowish grey and dark
brown, slightly weathered, very fine grained, thinly and very thinly
bedded, highly fractured, very hard rock RAYTON SHALE. Fractures
100/ 33 | 9 are very narrow, slightly and moderately rough and stained with iron
w | 113 oxide. Fractures dip at 0-15° (bedding separations) and 70-80°.
MPa
94128 | 11
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 14
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
E BRAVO LOCATION: Chimney
ﬁ § STRENGTH WATER PROJECT: .
@ g TESTS TESTS contracTor,  RWBE Geotechnical Drilling x coorp: 2 867 949.010
E g é o ' XY-42 Y CO-ORD: +8 284.130
:E ¢ 2 N 05/09/07-06/09/07 evation: 4 497.367m
=3 u gl - @ DRILLING DATES: 5 - INCLINATION: Vertical
O | m| x o | E 3 '
z ; 5 e s |, . i : § LOGGED BY: JFR/JFR (07/09/2007) IRECTION. -
E1 88 &|e| S |k S |£]8] 5 CORE DESCRIPTION
94| 28 | 11 17,40-22,45m Dark grey occasionally banded yellowish grey and dark
100 22 | 13 brown, slightly weathered, very fine grained, thinly and very thinly
S 21 bedded, highly fractured, very hard rock RAYTON SHALE. Fractures
S are very narrow, slightly and moderately rough and stained with iron
z 100 19 | 17 oxide. Fractures dip at 0-15° (bedding separations) and 70-80°.
22
23—2
24
25—
26—?
27
28—f
20—
30—
31
32—§
33—2
34—
35—
36—2
37
38—
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 21
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 2
E . Fly Ash Cond. Plant S
N s STRENGTH | WATER PROJECT: BRAVO LocaTion: Y 250 - ONT. AT
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: -2 867 381
zZ| o] 8 : -7 895
S ST Y CO-ORD:
8 x|l B " g MACHINE: TROUTSTIHL
£ g o 1 - 4 1 ELEVATION: -
% § ; § - i DRILLING DATES: 04/09/07-11/09/07 INCLINATION: Vertical
D = —
E ; E a | w =) w = @ £ § LOGGED BY: JFRJFR (12/09/07) DIRECTION: :
= o - o —
E1 88 &|e| S | S | 28] 5 CORE DESCRIPTION
100 ~well  0,00-+1,50m  Abundant coarse, medium and fine, hard, quartzite GRAVELS,
ol | mi in a matrix of brown SILTY SAND; pebble marker.
z 190 7
96 -z
el +£1,60-2,70m  Red-brown mottled yellowish orange, probably very dense,
@ I 72 2 : weakly ferruginised, slightly CLAYEY SANDY SILT, with occasional
95 medium and fine soft rock GRAVELS; weakly ferruginised residual
@ Dwyka tillite.
|| 3 - 2,70-4,55m Maroon blotched yellow-brown, probably very stiff CLAY-SILT;
100 E residual Dwyka shale.
|| e
100 B
1 4,55-9,35m Yellowish orange and buff, probably very dense (with a few
| ; 100-200mm thick zones of very soft rock and soft rock), SILTY SAND,
: with occasional hard GRAVELS (clasts) up to 60mm diameter; residual
100 : Dwyka tillite. -
100
N :
o :
= |00 ;
z :
100 7
;;o/fQ\O 9,35-14,65m Buff mottled yellowish orange and blotched pale grey and
% | A 103 o red brown, highly weathered, fine grained (with scattered hard clasts
MPa K9 up to 60mm in diameter), moderately fractured, very soft rock, DIWYKA
100 =1 | 92 §Q\OS§ TILLITE. Fractures are very narrow, slightly roug% and filled with silt.
T N Fractures dip at 0-15° and 50-70".
Lo
’:r/Q =/
100 3 |62 12—;%‘?3/5
RIS
N
Ve
100 3 | 71 1520
14—:10// 3
%
100 3 | 71 15 14,65-26,25m Yellowish orange banded yellow-brown, dark brown, pale
grey and maroon, highly weathered, very fine grained, thinly and very
E thinly bedded, highly fractured, soft rock, DWYKA SILTSTONE with
16 a 200mm thick moderately hard rock ferruginised zone at 20,70m.
100 4 |82 Fractures are very narrow and narrow, slightly and moderately rough,
5 E stained with iron oxide or filled with cemented iron oxide. Fractures
| MPa 17 dip at 10-20° (bedding plane separations), 40-50° and 70-80°.
] Note: Becomes very soft rock below 20,85m.
100, 5 | 66 18—
19—
100 7 | 61 3
20 ]

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

% el [

PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
TF. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) WO WASH-OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 21
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Fly Ash Cond. Plant S
N E STRENGTH WATER BRAVO LocaTion: =
8 > TESTS TESTS RWBE Geotechnical Drilling X CO-ORD: -2 867 381
=4 = g CONTRACTOR: +7 895
5| S8 I ) TROUTSTIHL Y CO-ORD:
ol x| & " 3 MACHINE: ) B
|2 E 2 o 04/09/07-11/09/07 FHEVATION:
% § E § = g DRILLING DATES: INCLINATION: Vertical
=) - -
z ; ‘E ol w UBJ X ,:DJ ﬁ E § LOGGED BY: JFR/JFR (12/09/07) DIRECTION: -
5188 &|e| S | S | 28] 5 CORE DESCRIPTION
14,65-26,25m Yellowish orange banded yellow-brown, dark brown, pale
E grey and maroon, highly weathered, very fine grained, thinly and very
100/ 12 | 22 1] thinly bedded, highly fractured, soft rock, DIWYKA SILTSTONE with
1 200mm thick moderately hard rock ferruginised zone at 20,70m.
% M?j E Fractures are very narrow and narrow, slightly and moderately rough,
a 9] stained with iron oxide or filled with cemented iron oxide. Fractures
100 3 |79 ] dip at 10-20° (bedding plane separations), 40-50° and 70-80°.
E Note: Becomes very soft rock below 20,85m.
23—;
100 5 | 82
24—f
100 9 |34 25—
100 5 | 86 %6
< g 26,25-31,20m Pale grey banded orange brown and maroon, probably very
g 7] stiff, bedded and jointed, CLAY-SILT; residual Dwyka shale.
= [100 10 | 41 B
100 8 |53 7
29—?
100 6 | 66 i
30
100/ 5 |68 31
31,20-34,60m Yellowish grey, occasionally banded orange-brown,
2 moderately weathered, very fine grained, very thinly and thinly bedded,
100 11 | 36 highly fractured, soft rock, DWYKA SHALE. Fractures are very narrow
and narrow, slightly and moderately rough, stained with iron oxide
and filled with silt in places. Fractures dip at 10-15" (bedding
s separations) and 40-60°.
Note: 200mm wide, moderately hard rock, ferruginised zone at 32,30m.
100/ 13 | 7 2
- 34,60-36,35m Dark grey, slightly weathered, fine grained, medium bedded,
moderately fractured, moderately hard rock, DWYKA SANDSTONE.
100 4 | 80 E Fractures are closed, moderately rough and clean. Fractures dip at
0-10° and 20-30°.
36,35-38,30m Dark grey to black, slightly weathered, very fine grained,
100 5 |33 thinly bedded, highly fractured, soft rock, carbonaceous DWYKA
SHALE. Fractures are closed, slightly rough and clean. Fractures dip
at 0-10° and 40-50°.
38,30-40,62m Greenish grey banded yellow and orange-brown, moderately
100 12 | 35 weathered, very fine grained, very thinly bedded, highly fractured,
moderately hard rock, RAYTON SHALE, with a zone of moderately
hard rock Dwyka tillite from 39,90-40,40m. Fractures are very narrow,
100l 12 | 39 slightly rough and stained with iron oxide. Fractures dip at 20-30°
= (bedding plane separations) and 40-50°.
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 23
CONSULTANTS IN THE EARTH SCIENCES Sheet 1 0of 1
£ . Precipitat
N § STRENGTH WATER PROJECT: BRAVO LOCATION: recpret
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 86I2i2$i700
g S y XY-44 Y CO-ORD: +8 710
o| z| © 9 MACHINE:
5 é & 3 3 ELEVATION: 1511.598m
% § ; @ - @ DRILLING DATES: 13/09/07-15/09/07 NCLINATION: Vertical
D = —
é ; Q e U3J . UBJ é E § LOGGED BY: TCP/TCP (20/09/07) DIRECTION: -
5188 &|le| S | S | 28] 5 CORE DESCRIPTION
97 Eifj;:‘:?ii"g 0,00-1,50m Abundant sub-rounded weathered quartzite GRAVELS and
2 1 ferruginous CONCRETIONS in a matrix of reddish brown SILTY
z |73 TatEg SAND; pebble marker.
66| R
100 | Vil 1,50-2,60m Orange-brown, probably stiff, SANDY CLAY-SILT with occasional
100 T 33 YA ferruginous CONCRETIONS and gravel-sized clasts; residual Dwyka
- [49% tillite.
92 3 _é? 2,60-5,66m Yellowish brown blotched pale grey and maroon, probably
| 1 very stiff, CLAY-SILT with zones up to 200mm wide of sandy silt and
90 E / occasional hard rock gravel-sized weathered quartzite clasts; residual
— . Qé Dwyka tillite. Exhibits slaking properties.
100 i
S — 4 A
* MPa 5
99 13
5 5,66-8,88m Pale yellowish brown blotched pale and dark grey, highly
] T weathered, very fine grained (but with occasional very coarse clasts),
highly fractured, very soft rock, DWYKA TILLITE. Fractures are narrow
100 6 88 to wide, rough, stained orange and black and filled with yellow and
7 grey clay-silt. Fractures dip mainly sub-horizontally. Exhibits slaking
| — properties.
99| |41 I pe
=S
— — 9 — 8,88-11,90m Pale grey banded dark grey and blotched orange and maroon,
E probably ver% stiff, jointed (stained orange and black), CLAY-SILT;
93 - 1 residual Dwyka shale.
10—
< — ) — i
[m) /)
= | 25 14
Z g7 _ |ucs| MmPa i
] ] 12_; :D/ijgf 11,90-14,00m Pale yellowish brown blotched pale and dark grey, highly
152 =7 weathered, very fine grained (but with occasional very coarse clasts),
99 49 19559 highly fractured, very soft rock, DWYKA TILLITE. Fractures are narrow
7 B9,58S to wide, rough, stained orange and black and filled with yellow and
I ] ] ?@/% =7 grey CLAY-SILT. Fractures dip mainly sub-horizontally. Exhibits slaking
| 2 175,20 properties. Includes 60° fracture set.
97 63 MPa 14— .
1Z2=2| 14,00-16,80m Yellowish brown and pale grey blotched dark grey, moderately
L ] EICSES) weathered, fine grained (but with very coarse clasts), moderately
15355 =S fractured, hard rock, DWYKA TILLITE. Fractures are closed to narrow,
100 3 88 1Zo0E2 rough, stained black and orange and coated with iron oxide. Fractures
el dip sub-horizontally and 30°.
NS
16—:?/005/0
99 88 174 ?Loo/aé 16,80-20,94m Pale grey blotched dark grey and pink, slightly weathered,
% =0 fine grained (but with very coarse clasts), moderately fractured, very
iészQt hard rock, DWYKA TILLITE. Fractures are closed to narrow, rough,
] T 18 :O/% =7 stained orange and black and coated with iron oxide. Fractures dip
4 17550 20-30°, 60° and sub-vertically.
100 58 155
140255
1724
O O 1=
100 94 20 107>
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 24
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
N s STRENGTH | WATER PROJECT BRAVO HOCATION: Fredpliator
§ é TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 699.890
<| g a Y CO-ORD: +8 200.900
81z 2 o MACHINE: YWE D90R
2 &g 9 9 : ELEVATION: 1 507.164m
u 2
% § E @ - g DRILLING DATES: 10/09/07-12/09/07 NCLINATION: Vertical
D = —
E ; Q N w N W @ E § LOGGED BY: JFR/JFR (_13/09/07) DIRECTION: -
= o - o —
5188 &|e| S | S | 28] 5 CORE DESCRIPTION
190 ] 0,00-+0,80m Abundant, hard, coarse, medium and fine quartzite GRAVELS
ol73 in a matrix of yellow-brown SILTY SAND; pebble marker.
é 85! 13 | 18 +0,80-2,20m Maroon banded yellowish orange, highly weathered, very
fine grained, thinly bedded, highly fractured, soft rock, RAYTON
SHALE. Fractures are very narrow to wide, slightly and moderately
100 17 | 0 rough, stained red and black and filled with silt in places. Fractures
dip at 15-20° and 80-90°.
2,20-4,45m Maroon banded grey brown, highly weathered, very fine
100| 17 | 27

grained, thinly and very thinly bedded, highly fractured, moderately
hard rock, RAYTON SHALE. Fractures are very narrow and narrow,
slightly and moderately rough, stained red and black and filled with
silt in places. Fractures dip at 15-20° (bedding plane separations),
with occasional 80-90° dips.

15
100| 17 | 37 *| MPa

100 21 | 0 4,45-12,36m Grey brown and khaki banded maroon, moderately weathered,
very fine grained, very thinly bedded, highly fractured, moderately
hard rock, RAYTON SHALE. Fractures are very narrow to narrow,

100 16 | 30 slightly and moderately rough, stained brown and black and filled with
silt in places. Fractures dip at 15-20° (bedding plane separations) with
occasional 60-70" and 80-90° dips.

100| 12 | 56

17

100, 9 | 58 * | MPa

<

a)

=

z
100 18 | 28
100 14 | 45

12,36-18,10m Greenish grey banded dark grey and occasionally maroon
and khaki, slightly weathered, very fine grained, very thinly bedded,
highly fractured, hard rock, RAYTON SHALE. Fractures are very
narrow to narrow, slightly and moderately rough, stained brown and
black and filled with silt in places. Fractures dip at 15-20° (bedding
plane separations) with occasional 60-70° and 80-90° dips.

Note: Very highly fractured zone from 15,38-15,50m.

26
100/ 22 | 22 | *¥ | MPa

1000 19 | 20
[1000-50——0—| 57
* MPa
100 16 | 21

100| 18 | 46

19

20

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT
STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 25
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
£ . Precipitat
AR R BRAVO o aes 70
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 8627 778.880
Sl €l L XY-44 Y CO-ORD: +8 280.300
8| x| 3 8 MACHINE:
Z| &8 2 9 ELEVATION: 1503.434m
% g ; £ - @ DRILLING DATES: 18/09/07-19/09/07 NCLINATION: Vertical
w [a] S )
é ; 5 i U3J . UBJ & E § LOGGED BY: TCP/TCP (20/09/07) DIRECTION: -
5188 &|le| S | S | 28] 5 CORE DESCRIPTION
95 5421 0,00-1,15m  Abundant sub-angular weathered shale GRAVELS densely
§<J 531 packed in a matrix of yellowish brown SILTY SAND; pebble marker.
Z |1o0]
83 1,15-1,50m Scattered deeply weathered GRAVELS and COBBLES of soft
90 24 rock Rayton shale in a matrix of reddish brown SANDY CLAY-SILT;
110 || 2 residual Rayton shale.
100 55 1,50-2,60m Pinkish brown, highly weathered, very fine grained, laminated,
highly fractured, very soft rock, RAYTON SHALE. Fractures are closed
— (I— 3 to wide, slightly and moderately rough, stained yellow and black and
filled with orange-brown clay-silt. Fractures dip sub-horizontally and
100 8 |16 sub-vertically.
4 2,60-5,80m Pale pinkish brown banded dark brown, highly weathered,
| % | 15 very fine grained, thinly laminated, highly fractured, soft rock, RAYTON
MPa SHALE. Fractures are closed to wide, slightly to moderately rough,
100 87 5 stained yellow and black and filled with orange-brown clay-silt. Fractures
dip sub-horizontally, 60° and sub-vertically.
L 6 5,80-11,30m Greyish brown banded dark grey, moderately weathered,
very fine grained, thinly laminated, highly fractured, moderately hard
100 65 rock, RAYTON SHALE. Fractures are closed to narrow (occasionally
7 wide), stained orange and black, slightly to moderately rough and
coated with grey clay-silt and iron oxide. Fractures dip 20-30°, 60°
— % a8 and sub-vertically.
a
15 8
100| to | 8
< 20
Q
= 9
Z loa 0
L 10
100 22
11
11,30-15,81m Bluish grey banded dark grey, slightly weathered, very fine
99 0 - grained, thinly laminated, highly fractured, hard rock, RAYTON SHALE.
Fractures are closed to narrow, slightly to moderately rough, stained
yellow and black and coated with silt and iron oxide. Fractures dip
— o 20-30°, 60° and sub-vertically.
15 13
100| to | 9
20
14
97 59 15
16—
17—f
18
19
20 g
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 26
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
= . Brociol
N § STRESNGSTH \/TngSR PROJECT: BRAVO LOCATION: recipitator
é _ g TEST CONTRAGTOR: RWBE Geotechnical Drilling x co-orp:___*+2 867 858.070
<| gl & Y CO-ORD: +8 359.500
S z 3 8 MACHINE: XY-44
RN 2 2 ELEVATION: 1 499.394m
% § E E - g DRILLING DATES: 20/09/07-21/09/07 NCLINATION: Vertical
é ; é 5 E % E L|3_j E E é LOGGED BY: JFR/JFR (24/09/07) DIRECTION: -
§18/ e8| £ |z £ | 2]8] 5 CORE DESCRIPTION
92 0,00-£1,00m Abundant coarse, medium and fine, angular weathered soft
oY rock shale GRAVELS in a matrix of yellowish orange CLAYEY SILT;
Z 100 . residual Rayton shale.
98 |>50| 0 +1,00-+2,10m Yellowish orange banded orange and yellow-brown, highly
_Q >50| 0 weathered, very fine grained, very thinly bedded, very highly fractured,
2 very soft rock, RAYTON SHALE, with several zones up to 200mm
wide of residual clayey silt. Fractures are narrow, slightly rough and
100/ 32 | O filled with silt. Fractures dip at 15-20° (bedding plane separations)
3 with occasional 80-90° dips.
100 38 | 0 +2,10-3,656m Yellowish orange banded orange and yellow-brown, highly
881550 weathered, very fine grained, very thinly bedded, highly fractured
4 (very highly fractured below 3,55m), very soft rock to soft rock,
100| 42 RAYTON SHALE. Fractures are narrow, slightly rough and filled with
silt. Fractures dip at 15-20° (bedding plane separations) with occasional
5 80-90° dips.
100/ 25 | 0 | % hﬁga 3,65-4,60m Yellowish orange banded dark brown, highly weathered, very
fine grained, very thinly bedded, very highly fractured (highly fractured
< 6 below 4,00m), soft rock, RAYTON SHALE. Fractures narrow, slightly
g rough, stained black and filled with clay-silt in places. Fractures dip
Z 99033 | 0 at 15-20° (bedding plane separations) with occasional 80-90° dips.
7 4,60-10,60m Yellowish orange banded dark brown and grey-brown, highly
weathered, very fine grained, very thinly bedded, highly fractured,
hard rock, RAYTON SHALE. Fractures are narrow to wide, slightly
8 and moderately rough, stained black and filled with clay-silt. Fractures
100/ 35 | 0 dip at predominantly at 1 5-20° (bedding plane separations) with several
prominent 70-90° dipping fractures.
9
100| 34 | 7 10
n 10,60-15,13m Khaki banded yellowish grey, moderately weathered, very
fine grained, very thinly bedded, highly fractured, hard rock, RAYTON
100[ 25 | 0 | 4 23 SHALE. Fractures narrow to wide, slightly and moderately rough,
a stained black and filled with clay-silt. Fractures dip at predominantly
12 at 15-20° (bedding plane separations) with several prominent 70-90°
dipping fractures.
100( 19 | 9 13
14
10032 | O
15
16—
17—
18—
19—
20 ]

|_| CASING

v WATER REST

LEVEL

/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)
UNCONFINED COMPRESSIVE STRENGTH

(UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)

%l [

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON




WITH N-VALUE (BLOWS/300mm)

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 27
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
Y S STRENGTH |  WATER PROJECT. BRAVO HOCATION: Precipitator
é A é TESTS TESTS CONTRACTOR: RWBE Geotechnical Drillimg X CO-ORD: +2 867 937.270
< &8 & 5 ¥ CO-ORD: +8 438.700
8| x| 3 Q MACHINE: XY-42
g @ & 3 3 ' ELEVATION: 1 495.229
% § ; E - E DRILLING DATES: 21/09/07 INCLINATION: Vertical
% S 8 w % u % 5 E 8 LOGGED BY: TCP/TCP (24/09/07) DIRECTION: -
= o 3 [a) ] ] > o =
18l glE| g £ 2|58 5 CORE DESCRIPTION
80 0,00-2,00 Reddish brown, probably firm, intact, CLAY-SILT; residual
Sl E diabase. =
Z HNoo 1 4
91 ] E
100 3| N1o
2,00-4,25m Yellowish and olive-brown speckled orange and black, probably
78 dense to very dense, SILTY SAND containing boulders up to 0,60m
in diameter of very soft/soft rock diabase; residual diabase.
100 :
99— 10
] I.' c1 31 4,25-7,02 Bluish grey speckled dark grey and blotched yellowish grey,
20 N iy moderately weathered, medium textured, highly fractured, very hard
100 to |17 S Ty rock DIABASE. Fractures are closed to wide, rough, stained yellow
15 g and black and filled with orange-brown sandy clay. Fractures dip sub-
",\. il horizontally, 45°, 60-70° and sub-vertically.
6 — ,/:/l:,
RN T
17 - \/\‘,
100 47 S NUADN
.\,//\'-Q, 7,02-13,40m Bluish grey speckled dark grey, unweathered, medium
281 1007 textured, moderately fractured, extremely hard rock DIABASE. Fractures
* | Wpa s 70 are closed to narrow (but one very wide and filled with orange-brown
100 84 P sandy clay at 7,92 -7,98m), moderately rough, stained yellow and
n //7 = black and coated with chlorophaeite and calcite crystals. Fractures
2 0ol 95 . _/,//'\}'./g,/ dip sub-horizontally, 45°, 60-70° and sub-vertically.
= S5
99| 3 |81 104=7 D
VN,
- 17
ud. ')
98 46 2o
[ ] 12 7 I/’\' :/fi-/\:,/
LN =
100 |82 PINY
13—\\‘/'/\1_’/\,
14—f
15—?
16—§
17—f
18—f
19—f
20 1
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %%k UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehoIeNo... BH 28
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
£ . Fly Ash Con. Plant

ﬁ § ST_IF_QEESNTGSTH \_II_VQ;'_IESR PROJECT: BRAVO LOCATION: yAS on an

§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 868 05;--180

S1E g XY-2B Y CO-ORD: +8 565.200

8| x| 3 Q MACHINE:

& é & 3 3 ELEVATION: 1 490.604m

% g ; E - @ DRILLING DATES: 28/08/07-04/09/07 NCLINATION: Vertical

w [a] = )

E ; é N w N W @ E § LOGGED BY: JFR/JFR (06/09/07) DIRECTION: -

= o - o -

18 &|&|r] £ |2 £ [218] 5 CORE DESCRIPTION
89 fi 0,00-+0,40m Red-brown SANDY CLAY, with occasional hard diabase

‘>-’< 100 E0y 44y BOULDERS up to 200mm diameter; hillwash.

Z 17 1 L8l +0,40-+1,00m  Red-brown mottled orange-brown and occasionally black,
100 11000 probably stiff, SANDY CLAY-SILT, with scattered fine friable ferruginous
100 I 50 E - CONCRETIONS; reworked residual Diabase.

100/ 1 +1,00-+2,00m Orange-brown speckled yellow-brown and black, probably
dense, jointed SANDY SILT; residual Diabase.

100 +2,00-3,50m Orange-brown speckled yellow-brown and black, probably

| very dense, jointed (stained red and black), SILTY SAND; residual

73 diabase.

91 9 |18 3,50-7,00m Dark brown speckled black and khaki, highly weathered,
medium grained, highly fractured, very soft rock, DIABASE, with

92161 0 several 50 to 600mm diameter corestones of very hard rock diabase,
comprising a total length of 1,30m. Fractures are very narrow and

94|16 | 29 narrow, slightly and moderately rough, stained orange and black and

67115 0 filled with silt in places. Fractures have multiple dip angles.

X 93| 8 |64

S

b4
93] 6 |61 7,00-13,33m Dark grey speckled pale grey and black, unweathered,

241 medium grained, very slightly and slightly fractured, very hard rock
* | Mpa to extremely hard rock DIABASE. Fractures are closed to very narrow,
moderately rough and rough and cemented with calcite. Fractures
100 +1 | 95 dip at 0-15° and 80-90".
100 <1 | 97
100 <1 [100
100| <1 | 97
100, 2 [100
14
15—
16
17—f
18
19—§
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 29
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 328.500
gl el 2 ' XY-44 ¥ CO-ORD: +7 993.840
o T 2 . - )
2 E g 2 § | MncHie ELEVATION: 1510.777m
% § ; § - E DRILLING DATES: 04/09/07-08/09/07 NCLINATION: Vertical
D = —
E ; SE e y y " & E § LOGGED BY: JFR/JFR (10/09/07) DIRECTION: -
= o - o —
5188 &|e| S | S | 28] 5 CORE DESCRIPTION
100 E}i‘-lf'%% 0,00-+0,70m Abundant coarse, medium and fine hard quartzite GRAVELS
o koo M0 I A in a matrix of brown SILTY SAND; pebble marker.
Z 1 +0,70-+2,30m Red-brown mottled yellowish orange and orange-brown,
z ) %) 0,70-+2,30m Red-b ttled yellowish d b
| |87 ZE probably stiff to very stiff, weakly ferruginised, CLAYEY SANDY SILT,
— 1701 with occasional coarse medium and fine hard GRAVELS (clasts);
100 I 53 2 457 weakly ferruginised residual Dwyka tillite.
85 152% .}Z +2,30-11,00m Purplish brown blotched yellow-brown, probably very stiff,
— 3 _5t3§; CLAYEY SILTY SAND, with scattered coarse medium and fine hard
20 E Efbﬁ gravels (clasts); residual Dwyka tillite.
| 4 _i{'[ﬁjéi Becomes yellowish orange mottled red-brown and below 10,50m.
82 ;%;;:E;ﬁ;
100 . ﬁr/ﬁﬁn
S E :-P’:ﬁi;
100 pf%
| 6 _ﬁLﬁ at
ey
100 Eﬁﬂ'iﬁ'
T
g%ﬁiz
o
100 frﬁj‘fj
e
| o JEAT
85 %ﬁﬁ
0 le6 1 jt i
' Lo
82 B
5 1 &
* | vipa 11,00-14,85m Yellow-brown banded maroon, highly weathered, very fine
100 3 |79 grained, thinly bedded, highly fractured, very soft rock, DWYKA
12 SHALE. Fractures very narrow and narrow, slightly rough and stained
100 8 | 69 with iron oxide. Fractures dip at 0-10° (bedding plane separations),
40-50° and 70-80°.
100 7 | 71 18
14
100 5 | 81
15_;;067%3 14,85-21,00m Buff banded yellowish orange, highly weathered, medium
12520 grained ( with numerous hard clasts up to 60mm in diameter), highly
100 7 |59 % 7L fractured, veax soft rock (but soft rock to medium hard rock from 14,85-
x| 3 16_:9@\35 15,256m, 19,25-19,45m and 19,85-20,10m) DWYKA TILLITE, with
MPa ENASEENG zones of very fine grained, very soft rock, siltstone, up to 600mm thick
L0 below 18,00m. Fractures very narrow to narrow, slightly and moderately
17_:{9 =/ rough and filled with cemented iron oxide. Fractures dip at 0-10°
100 7 |58 ;Q\OgS (bedding plane separations); 40-50° and 70-80°.
N O/\
185 0/ 2F
11 D/Q_)
* M:l))ja é?/oo\a
N = Oé
100 4 |62 1030/L8=
10280
100 7 | 66 20 PN
< =0
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)
I &

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 29
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
2 % TESTS TESTS contractor.  RWBE Geotechnical Drilling x co-orn:___+2 867 328.500
g & ' XY-44 7 CO.ORD: +7 993.840
8| x| 3 9 MACHINE:
A 9 S ELEVATION: 1510.777m
% § E E - ﬁ DRILLING DATES: 04/09/07-08/09/07 INCLINATION: Vertical
w [a] = )
z ; 5 e UBJ . UBJ @ E § LOGGED BY: JFR/JFR (10/09/07) IRECTION. -
588 &|le| S | S | 28] 5 CORE DESCRIPTION
100 7 |66 EQD/’O@ See previous page for description
oz’
2 ] 21,00-29,25m Orange-brown banded yellow-brown, dark brown and pale
% M% ] grey, highly weathered, very fine grained, thinly and very thinly bedded,
98| 9 | 44 a i highly fractured, soft rock, DWYKA SILTSTONE, with zones of medium
27 to fine grained, soft rock to medium hard rock sandstone from 21,70-
b 22,15m and 23,95-24,90m. Fractures very narrow to narrow, slightly
1 and moderately rough and filled with cemented iron oxide. Fractures
100 6 |58 24 dip at 0-10° (bedding plane separations), 40-50° and 70-80°.
24—
100 9 | 57 7
25—
<t 5 ]
o * ]
= MPa ]
z 26—
100| 10 | 57 ]
274
100 8 |63 ]
28—
100, 9 | 63 20
29,25-34,54m Dark grey banded yellowish orange and dark brown,
2 moderately weathered, very fine grained, thinly and very thinly bedded,
% M%a moderately fractured, soft rock DWYKA SHALE. Fractures very narrow
to narrow, slightly and moderately rough and filled with cemented iron
100, 6 | 73 oxide. Fractures dip at 0-10° (bedding plane separations), 20-30°, 50-
st 60" and 80-90°.
32
100, 7 | 68
33
100, 8 | 66
34
35—
36—
37
38—
39
40 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehoIeNo... BH 30
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N § STRENGTH WATER PROJECT: BRAVO LOCATION: Boller
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 473.660
2l el 3 ' ¥ CO-ORD: +8 110.320
81 x| 3 Q MACHINE: XY-44 -
& é i ! 3 A ELEVATION: 1512.049m
% § E @ - E DRILLING DATES: 28/08/07-03/09/07 NCLINATION: Vertical
D = —
E ; SE N y y " @ E § LOGGED BY: JFR/JFR (04/09/07) DIRECTION: -
= o - o -
18 8|87 £ |z £ |18 & CORE DESCRIPTION
100 H255 0,00-0,60m  Abundant coarse, medium and fine, hard quartzite GRAVELS
Q [ 3 """?"- in a matrix of orange-brown SILTY SAND; pebble marker.
Z oo 1 2 ? 5 0,60-£1,40m Red-brown mottled yellowish orange, probably stiff, CLAYEY
T SANDY SILT, with scattered fine and medium ferruginous concretions
_@ I 5 10 : and miscellaneous gravels; weakly ferruginised residual Dwyka tillite.
L 27 5 11| +1,40-5,07m Red-brown blotched yellow-brown and yellowish orange,
@ Elglote! probably very stiff, CLAYEY SANDY SILT with scattered hard gravels
100 . 1 up to 50mm in diameter; residual Dwyka tillite.
- A
77 JAY
77| o147
4 V<)
% 52122
— BB
100 e
100 5,07-7,00m Maroon banded yellow-brown and yellowish grey, very stiff,
< % E laminated and jointed CLAY-SILT; residual Dwyka shale.
o 6 —
; 7
Z |
100 7 | 30

100 3 | 73| % sza

88| 10 | 32

9|7 |79

100, 7 | 76

100 - | -

100 11 | 24 | s MZPa

100/ 10 | 53

85|12 | 17

NWD4

100 9 |43

88|33 |22

100, 9 | 41

95|15 | 46

100| 14 | 35

7,00-7,80m Buff blotched yellowish orange, highly weathered, medium
grained (with scattered hard clasts up to 50mm in diameter), highly
fractured, very soft rock (but moderately hard rock from 7,00-7,20m)
DWYKA TILLITE. Fractures are narrow to wide, moderately rough
and filled with red clayey sand. Fractures dip at 40-50° and 70-80°.

7,80-12,10m Yellowish grey banded yellow-brown, highly weathered, very
fine grained, thinly bedded, highly fractured, very soft rock, DWYKA
SHALE with several thin zones (up to 100mm tigncRi of very soft rock
tillite and a 100mm wide zone of ferruginised moderately hard rock
at 11,25m. Fractures are narrow, slightly and moderately rough and
stained orange-brown. Fractures dip at 50-60° and 80-90°.

12,10-13,05m Khaki banded yellowish orange and pale grey, probably
very stiff, laminated and jointed CLAY-SILT; residual Dwyka shale.

13,05-19,50m Yellowish orange banded yellowish grey and dark grey,
highly weathered, very fine grained, thinly bedded, highly fractured
very soft rock DWYKA SHALE, with occasional thin zones of very stiff
clay-silt with a total length of 300mm. Fractures are narrow, slightly
rough and stained with iron oxide. Fractures dip at 0-10° and 40-50°.

19,50-20,34m See next page for description.

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
TF. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) WO WASH-OUT

UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 30
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Boil
N § STRENGTH WATER PROJECT: BRAVO LOCATION: et
2 % TESTS TESTS contracTor.  RWBE Geotechnical Drilling x co-orp: __+2 867 473.660
E g é © . XY-44 Y CO-ORD: +8 110.320
2 g g 9 g [MeE ELEVATION: 1512.049m
% g ; @ . E DRILLING DATES: 28/08/07-03/09/07 NLNATION: Vertical
é ; 5 ol w UBJ X UBJ @ E § LOGGED BY: JFR/JFR (04/09/07) DIRECTION: -
E1 88 &|e| S | S |28 5 CORE DESCRIPTION
19,50-20,34m Dark grey banded yellowish orange, probably very stiff,
100,21 | 0 laminated and jointed (stained yellowish orange) CLAY-SILT; residual
Dwyka carbonaceous shale.
20,34-22,15m Dark grey occasionally banded yellowish orange and red-
brown, highly weathered, very fine grained, thinly bedded, highly
97113 | 43 fractured, very soft rock, DWYKA CARBONACEOUS SHALE, with
several 50mm wide ferruginised soft rock zones. Fractures are narrow,
moderately rough and stained with iron oxide. Fractures dip at 0-10°
% | .5 and 20-30°.
97| 11|26 MPa 22,15-28,30m Dark grey, slightly weathered, very fine grained, thinly
bedded, highly fractured, soft rock, DWYKA SHALE, with several
< zones of residual clay-silt up to 200mm thick and with a total length
g 95| 12 | 41 of 500mm. Fractures are closed, slightly rough and clean. Fractures
z dip at 0-10° and 40-50°.
90| 14 | 32
100| 13 | 25
100| 19 | 27
% | 31 = 28,30-33,44m Greenish grey banded pale and dark grey, slightly weathered,
100| 10 | 60 MPa 3 very fine grained, thinly and very thinly bedded, highly fractured, very
> hard rock RAYTON SHALE with zones of hard rock DWYKA TILLITE
9 from 28,65-30,05m and 31,20-31,55m. Fractures are very narrow to
OQ\ closed, slightly rough to rough and cemented with calcite. Fractures
100 10 | 49 ° dip at 10-15%; 40-50° and 70-80°.
Note: Although the Rayton Shale predomnates it actually comprises
75 large inclusions within the Dwyka Tillite
* MPa
100| 17 | 32
100| 10 | 59
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

CONSULTANTS IN THE EARTH SCIENCES

Borehole No.: BH 31

BOREHOLE LOG Sheet: 1 of 2

DRILLING METHOD AND SIZE

CORE RECOVERY (%)

WATER

STRENGTH
TESTS TESTS

FRACTURE FREQUENCY (No/m)

WATER DETAILS

RQD
TYPE
VALUE
TYPE
VALUE
DEPTH (m)

SYMBOLIZED LOG

Boiler
+2 867 552.800
+8 189.590

1510.732m
Vertical

BRAVO LOCATION:

RWBE Geotechnical Drilling
YWE D90R
06/09/07-10/09/07

JERIJFR (11/09/07) DRECTION:

PROJECT.

X CO-ORD:

CONTRACTOR:

Y CO-ORD:

MACHINE:

ELEVATION:

DRILLING DATES:

INCLINATION:

LOGGED BY:

CORE DESCRIPTION

83

| NXC

100
100

100

100

% .%:TZ;E;

0,00-+1,50m Abundant coarse, medium and fine, hard quartzite GRAVELS,
in a matrix of brown SILTY SAND; pebble marker.

37

+1,50-2,80m Red-brown blotched yellowish orange, probably stiff, CLAYEY
SILT; residual Dwyka shale.

Probably becomes very stiff below 2,70m.

2,80-4,55m Yellowish orange blotched buff red-brown and dark brown,
probably very dense, jointed SANDY SILT with occasional hard
GRAVELS up to 60mm diameter; residual Dwyka tillite.

100

44
MPa

100

50

100

39

NWD4

100

50 10

100

11
84

12
MPa

100

3,9 13
MPa

86 ucs

100

14

13 |22

15—

100

4,55-5,15m Pale yellow-brown banded orange-brown and pale grey,
probably very stiff, laminated, jointed (stained red and black) CLAY-
SILT; residual Dwyka shale.

5,15-8,15m Yellowish orange banded orange-brown and pale grey, highly
weathered, very fine grained, thinly bedded, highly fractured, very
soft to hard rock DWYKA SHALE, with very occasional soft to hard
rock clasts up to 60mm diameter. Fractures are very narrow to narrow,
slightly rough, stained with iron oxide and filled with cemented iron
oxide in places. Fractures dip at 0-10° (bedding plane separations),
30-40° and 60-70°.

8,15-9,35m Pale grey blotched and banded yellowish orange and maroon,
probably very stiff, laminated, jointed, CLAY-SILT; residual Dwyka
shale.

0~
‘o4

42

]

/

A\

3

100

L
7

&)

NUCEASN
0/°

58

\

P
S

/

94

100

7\
Q
N

MPa

~

10 | 52

100

16 | 27

L ‘\%‘/‘/‘\‘Q!(‘)

©/

/510

SN

0 /0N >0 /0 0>
s OIS 10O i)

O\
N9

9,35-15,05m Yellow-brown banded dark brown, grey-brown and pale grey,
highly weathered, very fine grained, thinly and very thinly bedded,
highly fractured, very soft rock, DWYKA SHALE, with 50-200mm wide
ferruginised soft rock to moderately hard rock zones at 9,35m, 10,00m
and 12,50m. Zone of residual clay-silt from 13,95-14,35m. Fractures
are generally very narrow to narrow (but wide in places), slightly
rough, stained with iron oxide and filled with clay-silt in places. Fractures
dip at 0-10° (bedding separations), 40-50° and 70-80°.

15,05-15,75m Pale yellow-brown to khaki, banded yellowish orange, highly
weathered, very fine grained, thinly bedded, highly fractured, soft rock
DWYKA SILTSTONE, with a zone of very highly fractured very stiff
to very soft rock siltstone from 15,20-15,45m. Fractures are generally
very narrow (but 5mm wide and filled with silt at 15,60m) slightly rough
and stained black and orange-brown. Fractures dip at 0-10" (bedding
separations), 40-50° and 70-80°.

15,75-20,45m Orange-brown banded pale yellow-brown and dark brown,
with dark grey, pale grey and red-brown blotches, highly weathered,
medium grained (with scattered hard clasts up to 60mm diameter),
highly fractured, soft rock to moderately hard rock, DWYKA TILLITE
with 50-100mm wide zones of residual gravelly sand at 16,20m,
16,95m, 17,60m, 19,15m and 19,40m. Fractures very narrow and
narrow, slightly and moderately rough, stained with iron oxide or filled
with cemented iron oxide. Fractures dip at 0-15° and 40-50°.

Becomes a very hard rock below 18,1m.

- DA

CASING
WATER REST LEVEL
WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

/
% e 1500

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES BOREHOLE LOG Borehole No.: BH 31
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Boil
N § STRENGTH WATER PROJECT: BRAVO HOCATION: ot
8 g TESTS TESTS ] RWBE Geotechnical Drilling x co-or: ___+2 867 552.800
<z( = E CONTRACTOR: \ CO-ORD: +8 189590
8zl 3 0 g | mackne: YWE D9OR . 1510.732
| E o 9 9 ELEVATION: £52mM
m § L £l @ DRILLING DATES: 06/09/07-10/09/07 NCLINATION: Vertical
Q | x o B = :
E ; 5 a | w Y 5 @ £ § LOGGED BY: JFRAFR (11/09/07) DIRECTION: i
= [a - o —
88 &|le| S |k S |£]8] 5 CORE DESCRIPTION
g | 36 7,0 /f’f See previous page for description.
100/ 6 |79 MPa 17,%0| 20,45-25,59m Pale grey blotched red-brown, dark grey and greyish green,
21— \0}5‘5 slightly weathered, fine grained (with scattered hard clasts up to
E\/O/ZQD ,1: 00mm diameter), moderately fractured, hard rock, DWYKA TILLITE.
BN ractures closed to very narrow, moderately rough and rough, clean
< [100, 2 |80 zz_jéy/blo—a or stained yellowish orange. Fractures dip at 0-10° and 40-50°.
o IN=
s oS
z ;Q(;/SQ
34 23—:;0/ DQ\O
1 76 ] /
R S
ED R
17059
ERIN
100, 3 | 89 25_:?/2 AN
R

26—
274
28]
29—2
3o—§
31—2
32—§
33—2
34
35—?
36—2
37—2
38—

39—

40 1

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PARTRIDGE, MAUD AND ASSOCIATES -
BOREHOLE LOG BorehoIeNo.. BH 32
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
N § STRENGTH | WATER PROJECT. BRAVO LOCATION: Boiler
é a g TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 632.010
2| g 3 ¥ CO-ORD: +8 268.780
8|zl 3 0 | wacHine YWE D90R
Il g 4 S ' ELEVATION: 1 507.625m
> o < - .
%J 8 i £ - @ DRILLING DATES: 12/09/07-15/09/07 NCLINATION. Vertical
| a = |
g ; 5 R Iﬁl_J § Iﬁl_J % E E é LOGGED BY: TCP/TCP (19/09/07) DIRECTION: -
818 8|8 |¢ < v < | B o CORE DESCRIPTION
81 -’#ff 0,00-0,85m Abundant sub-angular to sub-rounded quartzite GRAVELS
ol | By gi and fine ferruginous CONCRETIONS in a matrix of yellowish brown
= \ T57F CLAYEY SAND; pebble marker.
82 e 0,85-3,46m Scattered sub-rounded quartzite clasts in a matrix of yellowish
100 7| rer ’4 and pinkish brown,_ probably very stiff, CLAY-SILT containing a few
m P + more sandy zones; residual Dwyka fillite.
100 19977
100 3
100 2 3,46-5,85m Brown banded yellowish brown, moderately to highly weathered,
very fine grained, highly fractured, thinly laminated, very soft rock
— — RAYTON SHALE. Fractures are narrow to wide, slightly rough to
20 rough, stained black and filled with yellow-grey clay-silt. Fractures dip
100 15 mainly sub-horizontally and sub-vertically.
sk ,\}S’a 5,85-12,54m Greyish brown banded dark brown, moderately weathered,
100 25 very fine grained, thinly laminated, highly fractured, soft rock, RAYTON
SHALE with zones of very highly fractured very soft rock from 9,67-
9,92m, 10,83-11,60m and 12,32-12,53m. Fractures are closed to
] narrow, slightly and moderately rough, stained black and orange and
100 9 filled with reddish brown clay-silt. Fractures dip predominantly sub-
horizontally and sub-vertically.
20
99 16
98 6
X 100 11
S 12,54-15,08m Greyish brown banded dark brown, moderately weathered,
Z |98 10|17 very fine grained, thinly laminated, highly fractured, moderately hard
— to — rock, RAYTON SHALE with zones of very highly fractured very soft
15 rock. Fractures are closed to narrow, slightly and moderately rough,
99 41 stained black and orange and filled with reddish brown clay-silt.
Fractures dip predominantly sub-horizontally and sub-vertically.
15,08-20,27m Bluish grey banded dark grey, slightly weathered, very fine
100 37 grained, thinly laminated, highly fractured, hard rock RAYTON SHALE.
Fractures are closed to narrow, slightly to moderately rough, stained
— — orange and coated with clay-silt and iron oxide. Fractures dip sub-
horizontally, 20-30° (bedding plane separations), 60° and sub-vertically.
99 35
10
99 29
100 35
|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT

V.F. VOID FILLING
U.L. UNIT LUGEON

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehpleNo.. BH 33
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
= . Boil
N § STRENGTH WATER PROJECT. BRAVO LOCATION: o
é _ ; TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2867 711.210
<| g4 ¥ CO-ORD: +8 347.980
81zl 3 Q MACHINE: XY-44
|G g 9 S ‘ ELEVATION: 1 504.005m
w =
% g E £ - @ DRILLING DATES: 17/09/07-17/09/07 NCLINATION: Vertical
L [a] s ]
E E é a | w 5 w 5 @ E § LOGGED BY: JFRJFR (20/09/07) DIRECTION: -
= a - o -
&8 8|8 ¢ < F < £ 8 7 CORE DESCRIPTION
100 3"“'F:"f 0,00-+1,25m Abundant red-brown and yellowish orange, medium and fine,
L 1< friable, very soft rock and soft rock, weakly ferruginised, highly
Z |82 N weathered, Rayton shale GRAVELS, in a matrix of yellow-brown
65133 | 0 SILTY SAND; weakly ferruginised residual Rayton shale.
N +1,25-2,05m Maroon banded yellowish orange, highly weathered, very
100130 | 0 » fine grained, very thinly bedded, highly fractured; very soft rock,
100 15 |36 | s | 10 RAYTON SHALE, with several zones of residual clay-silt up to 50mm
MPa thick. Fractures are narrow, slightly rough,stained orange and black
100l 23 | 0 3 and filled with silt in places. Fractures dip at 10-15° (bedding plane
separations) with occasional 60-70° dips.
2,05-3,10m Maroon banded dark brown and greenish grey, highly weathered,
100, 19 |39 | g | 20 4 very fine grained, very thinly bedded, highly fractured, soft rock,
MPa RAYTON SHALE. Fractures are narrow, slightly rough, stained orange
and black and filled with silt in places. Fractures dip at 10-15° (bedding
5 plane separations) with occasional 60-70° dips.
S hool 10 | 71 3,10-6,05m Khaki banded dark brown and maroon, moderately weathered,
= very fine grained, very thinly bedded, highly fractured, moderately
z 6 hard rock, RAYTON SHALE. Fractures are very narrow and narrow,
%k ,\i’éa slightly rough, stained orange-brown and black and filled with silt in
places. Fractures dip at 10-15° (bedding plane separations) with
100 18 | 38 . occasional 70-80° dips.
6,05-10,51m Khaki banded maroon and greenish grey, moderately
weathered, very fine grained, very thinly bedded, highly fractured,
8 hard rock, RAYTON SHALE. Fractures are very narrow and narrow,
100 14 |20 | 23 slightly rough, stained orange-brown and black and filled with silt in
MPa places. Fractures dip at 10-15" (bedding plane separations) with
9 occasional 70-80° dips.
100 17 |19
10
11—
12
13
14—
15—
16—
17
18—
19+
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 34
BOREHOLE LOG )
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
y § STRENGTH wazeR PROJECT. BRAVO LOCATION: , 86870;20 =
) < TESTS - AR + .
o (; CONTRACTOR: RWBE Geotechnocal Drilling X CO-ORD: +8 427 180
NI XY-44 Y CO-ORD: :
oz 3 8 MACHINE:
z i o it 3 ELEVATION: 1500.077m
% § E E - 8 DRILLING DATES: 21/09/07-25/09/07 NCLINATION: Vertical
=) = -
g ; E 5 H_J % H_J % @ E é LOGGED BY: JFR/JFR (26/09/07) DIRECTION: -
5188 &l & |5 £ |28 5 CORE DESCRIPTION
0,00-+0,90m Abundant, angular, coarse, medium and fine, weathered,
Q9% very soft rock shale GRAVELS, in a matrix of yellow brown SILTY
é 100550 0 SAND; pebble marker/residual Rayton shale.
100/ 45 | 0 +0,90-5,90m Yellowish orange banded dark brown and grey-brown, highly
[ ool 31| o weathered, very fine grained, very thinly bedded, highly and very
highly fractured, soft rock, RAYTON SHALE. Fractures are narrow
and wide, slightly rough, stained red and black and frequently filled
100/ 24 | 21 with clay-silt. Fractures dip at 10-20° (bedding plane separations),
40-50° and 70-80°.
Below 2,45m becomes very soft rock and contains a number 50-
100 28 | 0 200mm thick (with a total Tength of 650mm) horizons of clay-silt.
100/ 28 | O
5,90-12,00mm Dark brown banded orange-brown, yellow-brown and
yellowish grey, highly weathered, very fine grained, very thinly bedded,
97139 | 0 highly to very highly fractured, moderately hard rock RAYTON SHALE
with a number of zones of friable very soft rock and soft rock (up to
50mm thick, very highly fractured with a total length of 400mm) to a
depth of 10,60m. Fractures dip at 10-20° (bedding plane separations),
40-50° and 70-80°.
96|40 | 0 Below 2,45m becomes very soft rock and contains a number of 50-
3 200mm thick (with a total length of 650mm) horizons of clay-silt.
=
z
99|37 | 0
100/ 36 | O
12,00-13,80m Dark brown banded yellowish grey, moderately weathered,
100/ 23 | 0 very fine grained, very thinly bedded, highly fractured (very highly
fractured from13,50-13,85m), hard rock, RAYTON SHALE. Fractures
are very narrow and narrow, moderately rough, stained black and
filled with silt in places. Fractures dip at 10-20° (bedding plane
separations), 40-50° and 70-90°.
100129 | 0 | 4 i 13,80-14,62m Dark greenish grey, occasionally banded yellowish grey,
a slightly weathered, very fine grained, very thinly bedded, highly
fractured, very hard rock, RAYTON SHALE. Fractures are very narrow,
slightly rough and stained with iron oxide. Fractures dip at 10-20°, 40-
E 50" and 70-90°.
16—
17
18—
19—
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
T *

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.0. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

UCS DERIVED FROM POINT LOAD TEST

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 35
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
P . Boil
N § STRENGTH \/Tvg%R PROJECT: BRAVO HOCATION: o=
§ ﬁ g TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 869.600
<&l o TONE TAS Y CO-ORD: +8 506.370
8| x| 3 8 MACHINE:
z é nt 9 S ELEVATION: 1496.511m
% g ; E - @ DRILLING DATES: 07/09/07-10/09/07 NCLINATION: Vertical
w [a] = )
z ; 5 e U3J . UBJ ﬁ E § LOGGED BY: JFR/JFR (11/09/07) DIRECTION: -
E1 88 &|e| S | S |2]8] 5 CORE DESCRIPTION
100 ¥ 0,00-+1,10m Red-brown, probably stiff, fissured, SANDY CLAY, with
o [100 17,07, occasional hard GRAVELS; hillwash.
2 |00 !
100 feenial +£1,10-+1,80m  Red-brown mottled yellow-brown, probably stiff, jointed,
I ] CLAYEY SAND; residual diabase.
100 3 | REF 2 1 £1,80-2,30m Yellow-brown speckled orange brown and black, probably
100 ] very dense, jointed (stained black)SILTY SAND; residual diabase.
| I 2,30-3,20m Corestones up to 200mm diameter of soft rock to very hard
100 8 =it rock diabase in a matrix of yellow and orange-brown, probably very
R EN T dense, SILTY SAND; residual diabase.
PN L‘// 3,20-9,55m Dark grey speckled pale grey and black, slightly weathered,
4= ’/,’Iu medium grained, highly fractured, very hard rock to extremely hard
95117 1 0 ENN rock, DIABASE, with zones of moderately or highly weathered, very
] //':ﬁ'./: highly fractured soft rock to hard rock diabase from 3,55-3,77m, 4,90-
NS 5,10m, 6,90-7,45m, 8,45-8,55m and 9,25-9,45m. Fractures very
j\,‘,-\\/\ N narrow to wide, moderately rough, stained red-brown and black and
99| 15 | 21 IV filled with sandy silt in places. Fractures dip at 0-20°, 30-40°, 50-60°
& AN and 70-80°.
% 11072
[a] 1.0
; 94|18 0 7 =~
= 1>~ i"i
100 13 | 0 e
8 7//:/ 1 :/
100 16 | 16 YA
- \\ -
IN gz 0 ‘\
100 9 |16 O N-Zr
LR
ERN L‘//\ 9,55-13,29m Dark grey speckled pale grey and black, slightly weathered,
100 5 | 66 104~ ////.' medium grained, moderately and highly fractured, very hard rock to
R extremely hard rock DIABASE. Fractures very narrow to narrow,
*//':i'./:/ moderately rough and rough and stained red and black . Fractures
n—y :—/.’ dip at 10-20°, 30-40°, 50-60° and 70-80° .
100 5 | 75 EMRRRY
NITADN
12{\‘/3_//,
1,050
100015 | 0 | 5 | 203 z’l\:."f,\
100 6 | 97 B
14
15—
=
17—f
18-
19
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 36
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N E BRAVO LOCATION: Auxiliary Bay
N § STRENGTH WATER PROJECT:
§ g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 432.010
<| g a Y CO-ORD: +8 152.010
81z 2 o MACHINE: YWE D 90R
5 é & 2 3 A ELEVATION: 1510.994m
% g ; £ - @ DRILLING DATES: 31/08/07-05/09/07 NCLINATION: Vertical
w [a) = i}
E ; 5 a | w = w = @ £ § LOGGED BY: JFR/JFR (06/09/07) DIRECTION: -
= o - o —
E1 88 &|e| S | S |2]8] 5 CORE DESCRIPTION
79 “Eis7 0,00-+1,20m  Abundant coarse, medium and fine quartzite GRAVELS in
Q "7 1FeR a matrix of brown and orange- brown SILTY SAND; pebble marker.
z R R =l
87 o AL
E ;_ > +1,20-5,60m Orange-brown banded and blotched red-brown, probably
100 I 50 i _g stiff, intact, SANDY CLAYEY SILT, with occasional hard GRAVELS
80| 2 =4 j (clasts) up to 50mm diameter; residual Dwyka tillite.
Haey Probably very stiff below 3,5m
100 ¥ A7
3 ek
LA
o BT
Pk
100 T
T
5 —/ A /
100 Tl 1A4
] 5,60-6,90m Maroon banded and blotched yellow-brown, probably very
100 6 — stiff, laminated and jointed CLAY-SILT; residual Dwyka shale.
6,90-12,80m Yellow-brown banded yellowish grey and maroon, highly
weathered, very fine grained, thinly bedded, highly fractured, very
9315185, | 3 soft rock DWYKA SHALE with a zone of soft rock and moderately
MPa hard rock tillite from 8,85-9,50m and a zone of very highly fractured,
moderately hard rock ferruginised tillite from 10,70-11,00m. Fractures
are narrow, slightly rough and filled with silt in places. Fractures dip
100/ 20 | 30 at 0-10" and 20-30°.
<
a)
% 100, 6 | 80
100/>50] O
100, 6 | 66
100 10 | 21 | ¥ M‘éa 12,80-16,97m Yellowish grey banded dark brown and orange-brown,
E highly weathered, very fine grained, thinly and very thinly bedded,
highly fractured, very soft rock to soft rock DWYKA SILTSTONE.
14— Fractures are narrow, slightly rough and filled with cemented iron
1 oxide. Fractures dip at 0-10" (bedding separations) and 20-30° and
100, 8 | 54 E 50-60°.
6 =
* MPa 7
100 11 | 44 16
17 16,97-20,15m Pale grey banded orange-brown and dark brown, probably
E very stiff, laminated, jointed (up to 2mm wide and filled with cemented
100| 16 | O iron oxides), CLAY-SILT, with a few thin zones of very soft shale,
18 comprising a total of 600mm in length; residual Dwyka shale.
100 12 | 0 7
20 :

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

% el [

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 36
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Aucxiliary Ba
N § STRENGTH WATER PROJECT: BRAVO LOCATION: Y=
2 % TESTS TESTS contracTor.  RWBE Geotechnical Drilling x co-orp: 2 867 432.010
zZ| o] 8 : +8 152.010
;O( % (%; 9 MACHINE: YWE D 90R Y EoORE:
£ 48 9 9 ] ELEVATION: 1510.994m
W 3 E = . @ DRILLING DATES: 31/08/07-05/09/07 NLNATION: Vertical
] w =) E = :
z ; 5 ol w UBJ X UBJ ﬁ E § LOGGED BY: JFR/JFR (06/09/07) DIRECTION. -
5188l S |Fr| £ |2 8] 5 CORE DESCRIPTION
100/ 14 | O . .
20,15-23,90m Khaki banded grey, moderately to highly weathered, very
2 fine grained, thinly and very thinly bedded, highly fractured, soft rock,
100| 24 | 11 DWYKA SHALE, with 100mm wide, zone of very highly fractured,
moderately hard rock tillite at 22,80m. Fractures are narrow, slightly
- rough and stained with iron oxide. Fractures dip at 10-20° (bedding
100/ 29 | 11 separations).
23
100 £1 100| % | 10
S |100 12 | 20 2 23,90-24,20m Dark grey banded yellow-brown, probably very stiff to very
% sk ,\%‘a soft rock, laminated, jointed clay-silt; residual/highly weathered Dwyka
- carbonaceous shale.
100 7 | 67 24,20-30,56m Greenish grey banded dark grey, unweathered, thinly and
very thinly bedded, highly fractured, very hard rock, RAYTON SHALE.
26 Fractures are closed to very narrow, slightly rough and stained with
iron oxide. Fractures dip at 0-10° (bedding plane separations).
100 13 | 40
27
28
100 6 |77
29
100 9 | 66
30
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 37
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
N § STRENGTH WATER BRAVO LOCATION: Auxilary Bay
a g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 504.130
glglz ' VY CO-ORD: +8 224.130
81zl 3 Q MACHINE: XY-44 -
z @ nt 9 S ’ ELEVATION: 1510.202m
% § E @ - E DRILLING DATES: 10/09/07-12/09/07 NCLINATION: Vertical
=) - -
E ; g'(; a | w =) w g @ £ § LOGGED BY: JFR/JFR (14/09/07) DIRECTION: -
= [a - o —
518 |8l S |Fr| £ |2 8] 5 CORE DESCRIPTION
100 %gé"‘%i 0,00-+0,85m Abundant, hard, coarse, medium and fine quartzite GRAVELS,
Q 100 *?Orfg in a matrix of brown SILTY SAND; pebble marker.
z & 1 W% +0,85-2,556m Red-brown mottled yellowish orange, probably firm, weakly
_— E (58 ferruginised SANDY CLAYEY SILT with scattered hard, coarse,
100 I 23 ] bi ¢ medium and fine GRAVELS,; residual Dwyka tillite.
N g 52
96 i 2,565-5,45m Yellowish orange blotched and mottled maroon, probably very
|| 3 stiff, jointed, CLAYEY SILT, with several thin zones of sandy gravel;
] residual Dwyka shale with a few thin horizons of residual Dwyka tillite.
100 4
89 54
100 6 | 40 5,45-10,90m Yellowish orange banded pale grey and maroon, highly
2 6 weathered, very fine grained, thinly bedded, very soft rock DWYKA
* | Mpa SHALE. Fractures very narrow to narrow, slightly rough, stained
orange and red and filled with silt in places. Fractures dip at 0-10°
100 5 |77 | 1L 'JI'Ps 7 (bedding plane separations) with occasional 30-40° and 50-60° dips.
ves| Mra Note: Zones of very stiff residual clay-silt from 9,60-9,90m and 10,10-
10,40m.
8
< 100 10 | 21
Q
2 0
100 9 | 37 10
H 10,90-15,65m Khaki banded grey-brown and occasionally yellowish orange,
100/ 10 | 51 highly weathered, very fine grained, thinly bedded, highly fractured,
1 soft rock, DWYKA SHALE. Fractures very narrow, slightly rough and
stained black. Fractures dip at 0-10° (bedding plane separations),
% M&; with occasional 30-40° and 50-60° dips.
100, 12 | 40 @ 13
14
100, 8 | 69
15_E /L5=| 15,65-20,30m Yellowish brown and yellowish grey, blotched grey and red,
O/;QD highly weathered, medium grained (with numerous hard clasts up to
E/OD’/Q: 150mm diameter), highly fractured, hard rock, DWYKA TILLITE.
100/ 15 | 33 | 3 | 28 165 %o0 Fractures very narrow to narrow, stained with iron oxide or filled with
MPa e 7 cemented iron oxide. Fractures dip at 0-20° and 30-40°.
ifS,SQD Note: Zones of pale brownish grey, slightly weathered, hard rock to
17_f,°D/,Q: very hard rock tillite from 17,00-19,15m.
100, 8 |69 To%e
o
* | \ipa 18575,0)
10,93
EUBVIAN
100 3 |85 19_‘0% :‘i
i\/(;/g(]c
100] 14 | 59 20 190D
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 37
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
w E BRAVO LOCATION: Auxiliary Bay
N 3 STRENGTH WATER PROJECT:
é 5 TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling xco-orn:___+2 867 504.130
<| g & ¥ CO-ORD: -8 224.130
8zl 3 9 MACHINE: XY-44 '
£ Ul H 2 3 A ELEVATION: 1510.202m
g 2
% § ; @ - @ DRILLING DATES: 10/09/07-12/09/07 NCLINATION: Vertical
=) - -
E ; g o | w w W w @ E § LOGGED BY: JFR/JER (14/09/07) DIRECTION: -
= [a - o —
518 E|&|e S |r| £ |2 8] 5 CORE DESCRIPTION
] ;OD — _See previous page for description
100 14159 Z?/O o] 20,30-24,01m Brownish grey blotched dark grey and red, slightly weathered,
21— \0‘0 =4 medium grained, highly fractured, hard rock to very hard rock, DWYKA
j\/o\/SQ TILLITE. Fractures closed to very narrow, moderately rough and
2 oo 9 |43 E/OD//Qt clean. Fractures dip at 0-20° and 30-40°".
; 22—<," 0
Z <9<
oz
175,~0
23— 6 o9
100, 5 | 75 TN
ENCEN
Z

24—

25—2
26—?
274
28—
29—2
3o—§
31—2
32—§
33—2
34
35—?
36—2
37
38—

39—

40 1

|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.O. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




W.O. WASH-OUT
V.F. VOID FILLING

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 38
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
y § srreveTH wree PROJECT. BRAVO LOCATION: Aucxiliary Bay
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 8627 5775%960
B YWE D9OR voooro.*8 296770
8| x| 3 9 MACHINE:
5 é & 2 3 ELEVATION: 1508.177m
% g E £ - @ DRILLING DATES: 15/09/07-17/09/07 NCLINATION: Vertical
w [a] S )
é ; é e U3J . UBJ ﬁ E § LOGGED BY: TCP/TCP (19/09/07) DIRECTION: -
S8 8 &|e| S | S |£]8] 5 CORE DESCRIPTION
100 ! ¥ 0,00-1,50m Abundant sub-rounded, weathered quartzite GRAVELS and
O |94 EREaY friable ferruginous CONCRETIONS in a matrix of brown, becoming
é 1 1 4 :g orange-brown with depth, SILTY SAND; pebble marker.
84 i
_100 Ry j 1,50-5,22m Orange-brown becoming yellowish brown and blotched grey
2 Nt T with depth, probably very dense, SANDY SILT containing occasional
| Elest sub-rounded hard rock GRAVELS and COBBLES with localized more
00 1T clayey zones; residual Dwyka tillite.
s =i
— feie
99 4 el
L | L%
9910 19 12,725 5.22-6,78m Yellowish brown blotched grey, highly weathered, fine grained
1290 o (but with very coarse clasts), highly fractured, very soft rock DWYKA
L 6939 A TILLITE. Fractures are narrow to wide, rough, stained orange and
;Q\Oo@ black and filled with yellowish brown silt. Fractures dip predominantly
100 44 s sub-horizontally.
45 740 : .
* | Mba =05 = 6,78-9,05m Grey banded dark brown and purple, highly weathered, fined
| N>, grained (but with very coarse clasts), highly fractured, soft rock DWYKA
10 :Q\Og? TILLITE with zones up to 40mm wide (total about 160mm) of residual
N O/;OC soil as above. Fractures are narrow to wide, rough, stained black and
100 24 ;,OD/,Q\) filled with orange and grey silt. Fractures dip horizontally, 20-30°, 45°
< 1%,%0 and 60°.
9 —
g — ] 172551 9,05-13,05m Pale grey blotched yellow, moderately weathered, fine grained
z EN o,;Q (but with very coarse clasts), moderately fractured, moderately hard
99 67 NI to hard rock DWYKA TILLITE. Fractures are closed to narrow, rough,
1Z5%0 stained orange and black and coated with silt and iron oxide. Fractures
18 o 5% dip sub-horizontally and 45°.
4 % S
] — MPa N
EINS) //O\o
9| |82 EVAN
Yo,
12—:07;59
T x| 93 ffS,;OC 13,05-13,80m Brown banded dark brown, moderately weathered, very
MPa 1,503 fine grained, thinly laminated, highly fractured, moderately hard rock
99 47 13=Z-0 RAYTON SHALE. Fractures are closed to narrow, slightly rough,
20 stained yellow and black and coated with iron oxide and dendrites.
Fractures dip at 20-30° and sub-vertically.
14—
17—§
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST
U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG BorehoIeNo.. BH 39
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
y § STRENGTH \’TvégESR PROJECT: BRAVO LOCATION: Auxiliary Bay
é’ R g TESTS CONTRACTOR: RWBE Geotechnical Drilling x co-orp:___+2 867 666.060
SIS 3 Y CO-ORD: +8 386.060
8|zl 3 8 MACHINE: XY-42
|G 4 S ' ELEVATION: 1504.267m
>0 < - .
% 8 " £ - @ DRILLING DATES: 22/09/07-25/09/07 NCLINATION: Vertical
| a = i
é ; 5 ol § X L3u @ E é LOGGED BY: JFR/JFR (26/09/07) DIRECTION: -
18 8|8 ¢ S - B EN o CORE DESCRIPTION
100 o 0,00-£1,00m Abundant weathered soft rock and very soft rock shale
Q || GRAVELS and COBBLES (up to 150mm in diameter), in a matrix of
zZ |81 yellow brown SILTY SAND; pebble marker/residual Rayton shale.
81|13 | 57 20 +1,00-8,80m Maroon banded greenish grey, moderately to highly weathered,
| vPa very fine grained, very thinly bedded, highly fractured, moderately hard
100l 17 | 27 rock, RAYTON SHALE. Fractures are generally very narrow to narrow
(but with occasional wide fractures in places), slightly rough to moderately
rough and stained with iron oxide or filled with cemented iron oxide and
17 occasionally silt. Fractures dip at 10-20° (bedding plane separations),
* ° o
MPa 65-75" and 80-90°".
100| 16 | 38
100| 17 | 35
10
* MPa
100| 13 | 67
100 13 |44 | % | 8,
8,80-13,38m Dark brown banded greenish grey, moderately weathered,
100 17 | 25 very fine grained, very thinly bedded, highly fractured, hard rock,
RAYTON SHALE. Fractures are generally very narrow to narrow (but
with occasional wide fractures in places), slightly rough to moderately
rough, stained with iron oxide or filled with cemented iron oxide and
% | 29 occasionally silt. Fractures dip at 10-20° (bedding plane separations),
MPa ° .
65-75" and 80-90°.
100, 9 | 83
100, 9 | 69
14—
15—
16—
17—
18—
19
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
T.F. TURBULENT FLOW
V¥ \WATERREST LEVEL [ UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 40

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
W E BRAVO LOCATION: Auxiliary Bay
s s STRENGTH |  WATER PROJECT +2 867 738.280
a| g CONTRAGTOR: RWBE Geotechnical Drilling X CO-ORD: :
< | gl Y CO-ORD: +8 458.280
8 x| 3 9 MACHINE: TONE TAS
& é & 3 3 - ELEVATION: 1500.812m
% g E £ - @ DRILLING DATES: 20/09/07-21/09/07 NCLINATION: Vertical
w [a] = i
é ; 5 o % . UBJ E E é LOGGED BY: TCP/TCP (24/09/07) DIRECTION: -
18 8|8l & |2 £ |2]8] 5 CORE DESCRIPTION
100 - 1=E5EL 0,00-0,42m  Abundant angular weathered shale GRAVELS in a matrix of
Q 100 0 yellowish brown SILTY SAND; pebble marker.
z 100! o | 1 0,42-6,29m Yellowish brown banded dark brown, highly weathered, very
x| 29 fine grained, thinly laminated, highly fractured, moderately hard rock
MPa to hard rock, RAYTON SHALE. Fractures are narrow to wide, slightly
100 0 2 to moderately rough, stained orange and black and filled with orange-
L a0 — brown clay-silt. Fractures dip sub-horizontally, 15-20°, 45" and sub-
8 vertically. Contains zone of very soft to soft rock from 4,60-4,92m.
92|40 | O 3
100 14 4
] | 5
100 0
6
100 0 6,29-16,10m Brown banded yellowish brown and dark grey, moderately
] . weathered, very fine grained, thinly laminated, highly fractured, hard
100 12 rock, RAYTON SHALE. Fractures are narrow to very wide (25mm),
slightly to moderately rough, stained orange and black and filled with
— — orange-brown clay-silt. Fractures dip sub-horizontally, 15-20°, 45°,
8 60-70° and sub-vertically.
98 0
[ I 9
E 96 29
; . L 10
34
* MPa
99| 20 |16 1
[ 12
100 0
13
100 9 14
] 15
100 0
1 | — 16
100 14 16,10-18,39m Dark grey banded brown, slightly weathered, very fine
grained, thinly laminated, highly fractured, hard rock, RAYTON SHALE.
120 17 Fractures are closed to narrow, slightly to moderately rough, stained
yellow and black and coated with iron oxide. Fractures dip sub-
99 48 horizontally, 15-20° and 45°,
% 60 18
MPa
19
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
Y WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I &




STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 41
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
= . Auxili B

g1 2] | ommem | v BRAVO 7 10 4

§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 810.300

ST TONE TAS Y CO-ORD: +8 530.300

8| x| 3 8 MACHINE:

z é o 9 S ELEVATION: 1497.728m

% g ; E - @ DRILLING DATES: 05/09/07-07/09/07 NCLINATION: Vertical

w [a) = i}

E ; 5 a | w = w g @ £ § LOGGED BY: JFR/JFR (07/09/07) DIRECTION: :

= o - o —

5188 &|e| S | S |£]8] 5 CORE DESCRIPTION

100 7147 0,00-+1,50m Red-brown, probably firm, SANDY CLAYEY SILT; probably

o3 ENN s reworked residual diabase.

z 100 1 _/ .

|00 10

100 +1,50-+4,70m Orange-brown speckled yellow-brown and black, probably

e 2 firm, jointed (stained red and black) CLAYEY SILT; residual diabase.

100 FERE ;

90 3 -

00| ]

100 1 3

80 E

| +4,70-7,50m Yellow brown speckled orange-brown and black, probably
dense, jointed (stained red and black) SILTY SAND, with occasional

100 weathering spheroids of very soft rock and soft rock up to 150mm in
diameter; residual diabase.

10015 | O

7,50-8,35m Grey-brown speckled and blotched dark brown and grey,

100/ 24 | 0 moderately weathered, medium grained, highly fractured, hard rock

DIABASE. Fractures very narrow to narrow, moderately rough and
< rough, stained red-brown, orange-brown and black and filled with silty

g 100 14 | 10 sand in places. Fractures dip at 0-20°, 40-60° and 80-90°.

e 8,35-13,87m Dark grey, occasionally blotched yellowish grey, slightly
weathered, medium grained, highly fractured, very hard rock and
extremely hard rock, DIABASE, with a zone of moderately weathered

100| 14 | 50 hard rock from 12,50-12,70m. Fractures are very narrow to narrow,
moderately rough and rough, stained red-brown, orange-brown and
black and filled with silty sand in places. Fractures dip at 0-20°, 40-
60° and 80-90°.
100| 14 | 23
100| 20 | 17
15—
16—
17—f
18-
19—§
20 g
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW

v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION

A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)

I *




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 42

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1of 1
E . Worksh d St
ﬁ § ST_IF_QEESNTGSTH \_II_VQ;'_IESR PROJECT: BRAVO LOCATION: Orkshop an ores
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 86779733%900
g & 4 TONE TAS Y CO-ORD: +8677.170
sz g 9 g | Macke: 1493.508m
AN 2 2 13/09/07-13/09/07 FLEVATION )
% 3 E & = | H DRILLING DATES: INCLINATION: Vertical
w [a] S )
E ; 5 ar y y " @ E § LOGGED BY: JFR/JFR (14/09/07) DIRECTION: -
= [2 - o —
E1 88 &|e| S | S |2]8] 5 CORE DESCRIPTION
100 0,00-0,50m Red-brown SANDY CLAY:; hillwash.
Q 100 0,50-+1,00m Red-brown mottled orange-brown, probably stiff, SANDY
Z hoo CLAY-SILT, with scattered fine ferruginous CONCRETIONS; reworked
residual diabase.
80 +1,00-1,65m Yellow-brown speckled black and orange-brown, probably
100 15 | 0 very dense, jointed (stained red), SILTY SAND; residual diabase.
1,65-3,30m Dark grey speckled pale grey, slightly weathered, medium
100! 10 | 35 grained, highly fractured, very hard rock DIABASE with several zones
of residual silty sand, up to 150mm thick and comprising up to 30%
by volume. Fractures narrow to very wide (up to 8mm), moderately
95| 9 | 24 rough and filled with clay. Fractures dip at 0-10°, 40-50° and 70-90°.
3,30-8,78m Dark grey speckled pale grey, slightly weathered, medium
2 grained, moderately fractured, extremely hard rock DIABASE. Fractures
= very narrow, moderately rough and rough and stained with iron oxide.
Zz 100 3 |84 Fractures dip at 0-10°, 40-50° and 70-90°.
100, 2 |100
206
* MPa
100 2 | 90
100[ 2 |100
9 —
10—
11—2
12—§
13
14
15—
16
17—f
18
19
20 ;
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
I *




|_| CASING

/\  WATER LOSS

v WATER REST LEVEL

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 43
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
y § SrRENGTH WATER PROJECT. BRAVO LocaTion: Workshop and Stores
2 g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 258.590
28§ ' 7 CO-ORD: +8 039.640
8l x| 3 o | vactne TROUTSTIHL :
Il o 9 S ‘ ELEVATION: 1508.666m
u 2
% § ; § - @ DRILLING DATES: 31/08/07-04/09/07 NCLINATION: Vertical
D = —
E ; E a | w =) w g @ £ § LOGGED BY: JFRIJFR (05/09/07) DIRECTION: -
= o - o —
E1 88 &|e| S |k S |£]8] 5 CORE DESCRIPTION
o |ss ijti;% 0,00-+0,75m Abundant hard quartzite GRAVELS in a matrix of brown
< 1°° TRl SILTY SAND; pebble marker.
= 92 1 - ﬁ;f" +0,75-3,25m Red-brown mottled orange-brown, probably very stiff, weakly
N ferruginised CLAYEY SANDY SILT, with scattered fine %erruginous
B 1 concretions and occasional coarse, medium and fine, hard,
100 I 68 > .'é?. miscellaneous gravels; weakly ferruginised residual Dwyka tillite.
| e
79 {iciole
N 4/ .
3 . Q. 2 .
95 ElCRns 3,25-7,70m Yellow brown blotched brownish purple and orange-brown,
| 1B probably very stiff, slightly CLAYEY SANDY-SILT with occasional
4 014 9 hard, coarse, medium and fine GRAVELS (clasts); residual Dwyka
1% tillite.
100 . ke Note: Zone of red-brown mottled yellowish orange clayey silt from
144 4,00-4,36m.
B Elgy A4
100 6 —ﬁ?
¥ ad
. JAYE
100 ek
s 7,70-10,25m Maroon banded khaki and yellow-brown probably very stiff,
i laminated, jointed (stained red-brown), CLAY-SILT; residual Dwyka
E shale.
100 9 4 Note 10cm wide zone of residual tillite (as from 3,25-7,70m) at 8,60m.
10—
100 4 |49 6 - .
*® | MPa 1005 10,25-15,40m Buff banded yellowish orange and speckled and blotched
’é;/b 5 = red-brown, highly weathered, moderately fractured, soft rock, DWYKA
R N TILLITE with scattered hard clasts generally up to 100mm diameter
EVASS (but with 550mm diameter granite clast at 12,60m). Fractures are
< 100 3 |51 E\g/gg narrow, slightly rough, stained red-brown and filled with silt in places.
a RN Fractures dip at 40-50° and 70-80°.
; =25
z 9o
1)o D
13—:90\ 20
100 5 |54 E
119 /Q‘
=, =]
14—:{Q =
o8
100/ 3 | 60 o
15;/OD/I§
=90
% M7Pa 15,40-17,10m Buff banded yellowish orange and occasionally blotched red-
brown, highly weathered, very fine grained, medium bedded, slightly
100/ +1 | 91 fractured, soft rock, DWYKA SILTSTONE, with a 100mm wide ferruginised
moderately hard rock zone at 16,45m. Fractures narrow, slightly rough
and stained red-brown. Fractures dip at 20-30° and 40-50°.
100 3 | 70 17,10-23,08m Orange-brown banded pale grey, dark brown and yellow-
brown, highly weathered, very fine grained, thinly and very thinly
100 4 |66 bedded, moderately fractured, soft rock, DIWYKA SHALE, with zones
L of fine grained soft rock Dwyka sandstone from 18,80-19,05m, 20,45-
20,65m and 22,55-22,85m. Fractures are narrow, slightly and
moderately rough and stained with iron oxide. Fractures dip at 0-10°,
99| 4 |75 30-40°, 60-70° and 80-90°.

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 43

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Workshop and Stores
N § STRENGTH WATER PROJECT: BRAVO LOCATION: -
2 % TESTS TESTS contracTor.  RWBE Geotechnical Drilling x co-orp:___+2 867 258.590
Z| sl 2 i +8 039.640
S 3 u © ) TROUTSTIHL Y CO-ORD:
2B g 9 g [MeE ELEVATION: 1 508.666m
% g E § = E DRILLING DATES: 31/08/07-04/09/07 INCLINATION: Vertical
D = —
é ; gE e ”3J . U3J E E § LOGGED BY: JFR/JFR (05/09/07) DIRECTION: -
E1 88 &|e| S |k S |£]8] 5 CORE DESCRIPTION
* M?:’a 17,10-23,08m Orange-brown banded pale grey, dark brown and yellow-
100 5 | 77 brown, highly weathered, very fine grained, thinly and very thinly
21 bedded, moderately fractured, soft rock, DWYKA SHALE, with zones
< of fine grained soft rock Dwyka sandstone from 18,80-19,05m, 20,45-
3 g Yy
= 20,65m and 22,55-22,85m. Fractures are narrow, slightly and
4 - moderately rough and stained with iron oxide. Fractures dip at 0-10°,
30-40°, 60-70° and 80-90°.
100 5 | 58
9
% MPa 23
24—
25
26—
27
28—
29—
30—
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
V¥ WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)
I *




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Boreh.oIeNo.. BH 44
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 2
£ . Turbine G t
N § STRENGTH WATER PROJECT: BRAVO HOCATION: u2r ;;:7 3e7n; rzas(:)r
%) = . - ~ . + )
% _ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8 162,140
8153 o | wacne TROUTSTIHL Y COORD: :
&L 9 9 ‘ ELEVATION: 1510.313m
u 2
% 8 ; £ - @ DRILLING DATES: 28/08/07-30/08/07 NCLINATION: Vertical
w [a] S )
z ; 5 | U3J . UBJ @ E § LOGGED BY: FWS/FWS (31/08/07) DIRECTION: -
18| || S |Fr| £ |2 8] 5 CORE DESCRIPTION
. ;i. 0,00-1,20m Abundant ferruginised angular and sub-angular GRAVELS,
o [100 - {5 BB in dark red-brown, SANDY SILT; pebble marker.
2= — i st
100 - 17Vl 1,20-3,75m  Abundant mixed gravels in a matrix of orange-brown to red-
—11 00 . I 74 ] 5% brown, probably stiff to very stiff, CLAYEY SILT; residual Dwyka tillite.
e 2 _ %
95 - 3 _ 4
17T+
4 —;;0/,0\0 3,75-6,66m Yellow-brown banded red-brown, highly weathered, coarse
;O,D o grained, jointed, highly fractured, soft rock DWYKA TILLITE. Fractures
N % = are generally wide, rough and filled with clay-silt. Fractures are sub-
5 —jng@ horizontal.
100 7 | 91 :\g//o@o
ié;b/ )
6 =0/
HorS
; v
= 7 _i;O/IDQ\O 6,66-12,98m Pale brown, moderately weathered, medium grained with
z =0 0% clasts, jointed, highly fractured, soft becoming moderately hard rock
10030 0 ENIS) <L DWYKA TILLITE. Fractures are generally wide, rough and filled with
. _:Q\OS@ clay-silt. Fractures are sub-horizontal. Fracture zones 7,50-8,00m,
:‘OO//D\O 8,75-9,00m and 11,40-11,60m.
EIVAN
1~ 2o
R
o2
100/ 10 | 70 100003
~ (==Y
yezs
149,58
1 D//Q‘)
ENCEY
o5
100/ 10 | 85 :fo,;%
AN
100 - |0 BT Tl 12,98-13,34m Orange, probably very stiff CLAYEY SILT; fracture filling.
i;O/,O\O 13,34-14,90m Pale brown, moderately weathered, medium grained with
14_?/@ 0% clasts, jointed, highly fractured, soft becoming moderately hard rock
93110 | 60 N DWYKA TILLITE. Fractures are generally wide, rough and filled with
;QO\ 29 clay-silt. Fractures are sub-horizontal.
15— 14,90-15,60m Orange-yellow, probably very stiff CLAYEY SILT; fracture
100 - |0 3 filling. -
" E/‘o/fﬁo 15,60-18,40m Pale brown, moderately weathered, medium grained with
SN clasts, jointed, highly fractured, soft becoming moderately hard rock
98|18 | 93 Enlon=% DWYKA TILLITE. Fractures are generally wide, rough and filled with
10 Qfég clay-silt. Fractures are sub-horizontal.
* | MPa Yose
Lo
9o,
95| 6 |84 18=5-5],/18,40-18,98m Khaki-grey, very highly fractured, very soft rock DWYKA
= SHALE.
100 14 | 22 . 18,98-20,48m Pale brown, moderately weathered, medium grained with
clasts, jointed, highly fractured, soft becoming moderately hard rock
100 14 | 65 DWYKA TILLITE. Fractures are generally wide, rough and filled with
20 clay-silt. Fractures are sub-horizontal.

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 44
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Turbine Generator
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
a g TESTS TESTS CONTRACTOR RWBE Geotechnical Drilling xco-orp:__+2 867 376.250
Z| <l 2 : +8 162.140
S 3 4 © ) TROUTSTIHL Y CO-ORD:
le| 9 g [ MAcHINE ELEVATION: 1510.313m
|3 & E: a 28/08/07-30/08/07 ' :
= 8 o E 2 N DRILLING DATES: INCLINATION: Vertical
] w =) E = :
é ; 5 ol w UBJ X ,JBJ E E § LOGGED BY: FWS/FWS (31/08/07) DIRECTION. -
E1 88 &|e| S | S |£]8] 5 CORE DESCRIPTION
D/Q 18,98-20,48m Pale brown, moderately weathered, medium grained with
8 1 clasts, jointed, highly fractured, soft becoming moderately hard rock
9| 8 8 DWYKA TILLITE. Fractures are generally wide, rough and filled with
clay-silt. Fractures are sub-horizontal.
20,48-24,98m Pale to dark grey, slightly weathered, fine grained, laminated,
highly fractured, moderately hard rock DWYKA SHALE. Fractures
<« are generally narrow to occasionally wide, smooth, stained with iron
o oxide and filled with clay-silt. Fractues are generally sub-horizontal
% 96| 13 | 12 to occasionally sub-vertical.
1000 10 | 50
26—
274
28—
29—
30—
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES :
BOREHOLE LOG Borel‘!oIeNo.. BH 45
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
£ . Turbine G t
4 § STRENGTH | WATER PROJECT: BRAVO LocaTion: ___TUrBINe Senerator
(é ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 86274‘;-55-400
N YWE D 90R voooro.*8 241550
o| %| © " 8 MACHINE:
Z|E| e 9 S ELEVATION: 1509.681m
% g E E - ﬁ DRILLING DATES: 28/08/07-30/08/07 NCLINATION: Vertical
w [a] S )
é ; 5 ap U3J . UBJ @ E § LOGGED BY: FWS/FWS (31/08/07) DIRECTION: -
58/ |8|e| £ |g| £ 28] 5 CORE DESCRIPTION
100 & 0,00-1,50m Abundant subrounded GRAVELS in a matrix of SILTY SAND;
1 ER) pebble marker.
z 1 L0
95 Lo
I 59 ] 1,50-3,57m Red-brown, probably very stiff, CLAYEY-SILT with occasional
2 é clasts; residual Dwyka tillite.
85 ]
3 —]
4 3,57-5,15m Pale red-brown to khaki, highly weathered, fine grained,
laminated, moderately to highly fractured, very soft rock DWYKA
100) 6 | 65 SHALE. Fractures are narrow, smooth and stained. Fractures are
s generally sub-horizontal.
5,15-6,65m Pale brown to khaki, highly weathered, fine grained, laminated,
100 7 | 75 moderately to highly fractured, soft rock DWYKA SHALE. Fractures
6 are narrow, smooth and stained. Fractures are generally sub-horizontal.
S . 6,66-13,53m Pale brown to khaki, highly weathered, fine grained, laminated,
= 100 7 |67 moderately to highly fractured, soft rock DWYKA SHALE. Fractures
z are generally narrow to occasionally wide, slightly rough, stained with
iron oxide and filled with clay-silt. Fractures are generally sub-horizontal,
8 occasionally sub-vertical with wide separations. Fracture zone 11,82-
12,00m associated with sub-vertical fracture.
100] 7 | 89
9
10
100, 7 | 80 4
* MPa
11
12
93| 10 | 82
13
13,53-18,31m Khaki-pale brown to red-brown (variation on bedding)
14 variably weathered, fine grained, laminated, highly to very highly
fractured, soft rock (with very soft rock zones) DWYKA SHALE.
100 7 | 68 Fractures are generally narrow, occasionally very wide, slightly rough,
15 stained with iron oxide and filled with clay-silt. Fractures are mainly
sub-horizontal and occasionally 60-70°.
16
100/>50| 24
17
96 18 23 18 18,31-20,50m Khaki-pale brown to red-brown (variation on bedding)
variably weathered, fine grained, laminated, highly to very highly
Hzog'z' fractured, soft to moderately hard rock (with very soft rock zones)
MPa 19 DWYKA SHALE. Fractures are generally narrow to occasionally very
100>50| 0 |2k | \cor wide, slightly rough, stained with iron oxide and filled with clay-silt.
23 Fracture mainly sub-horizontal and occasionally 60-70°. Fracture
MPa 20 0- Om and 19,10-19,30m

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)

WITH N-VALUE (BLOWS/300mm)

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 45
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 2 of 2
£ . Turbine Generator
N § STRENGTH WATER PROJECT: BRAVO LOCATION:
2 % TESTS TESTS contractor.  RWBE Geotechnical Drilling x co-orp:__+2 867 455.400
2| <l 2 : +8 241.330
328 o YWE D 90R Y CO-ORD:
ozl © " 8 MACHINE: . 1509.681m
AEIR: 3 2 28/08/07-30/08/07 EHEVATION -
< S E E -| & DRILLING DATES: INCLINATION: Vertical
] w =) E = :
z ; 5 ol w UBJ X UBJ ﬁ E § LOGGED BY: FWS/FWS (31/08/07) DIRECTION. -
518 E|&|e S |Fr| £ |2 8] 5 CORE DESCRIPTION
100>50| 0 18,31-20,50m Khaki-pale brown to red-brown (variation on bedding)
variably weathered, fine grained, laminated, highly to very highly
100, 8 | 82 fractured, soft rock (with very soft rock zones) DWYKA SHALE.
Fractures are generally narrow to occasionally very wide, slightly
1 rough, stained with iron oxide and filled with clay-silt. Fractures (zones)
- mainly sub-horizontal and occasionally 60-70°. Fracture zones from
2 HORIZ. 18,30-18,50m and 19,10-19,30m.
= l\?ga 20,50-25,97m Pale brown to khaki, slightly weathered, fine grained (Dwyka
z 100l 5 | 88| % | verr shale) to moderately coarse (Dwyka tillite), laminated to jointed,
82 moderately fractured, moderately hard rock (shale) to hard rock (tillite),
MPa DWYKA TILLITE/SHALE sequence. Fractures are narrow, slightly
rough to rough and stained with iron oxide. Fractures are generally
sub-horizontal.
26—
274
28—
29—
30—
31
32—
33—
34—
35—
36—
37
38—
39—
40 ]
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
VY WATERREST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATER LOSS (UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




WITH N-VALUE (BLOWS/300mm)

PARTRIDGE, MAUD AND ASSOCIATES .
BOREHOLE LOG Boreh.oIeNo.. BH 49
CONSULTANTS IN THE EARTH SCIENCES Sheet: 10of 1
£ . Turbine G t
N § STRENGTH WATER PROJECT: BRAVO LocaTioN: TS SENeTeml
§ ﬁ g TESTS TESTS CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 867 772.270
g e\o/ E TONE TAS Y CO-ORD: +8 558.080
oz 3 8 MACHINE:
AR ! 3 ELEVATION: 1498.107m
% § E § - g DRILLING DATES: 11/09/07-12/09/07 NCLINATION: Vertical
D = —
é ; E ol .JBJ ! .JBJ @ E § LOGGED BY: JFR/JFR (13/09/07) DIRECTION: -
5§18 8|87 £ |z £ |18 & CORE DESCRIPTION
100 A 0,00-0,98m Red-brown, probabily stiff, fissured SANDY CLAY with occasional
%) @ E fﬁj hard, coarse, medium and fine GRAVELS; hillwash.
x [100 (st E—
z 100 R [l 0,98-2,35m Red-brown mottled orange-brown and speckled black, probably
— A7 stiff, jointed, SANDY CLAYEY SILT; residual diabase.

100 1| s3 T - —

I — 2 —: 7.

100 ] :1::t 2,35-2,80m Orange-brown speckled yellow-brown and black, probably

e very dense, jointed (stained red and black), SILTY SAND; residual

100 10 | 27 S ,.’Q’I/} zr%.a ase. J ( ) EE—

1.2/ 2,80-4,40m Yellow-brown speckled orange-brown and black, highly
100,20 | O 4 A7l weathered, medium grained, highly fractured, soft rock, DIABASE.
INARY Fractures very narrow to wide, slightly rough and filled with clayey
100 16 | O ENIES silt. Fractures dip at 0-10° and 80-90°.
5 _T ~y /\' 4,40-8,20m Dark brown speckled orange-brown and black, highly weathered,
] \j,‘\" medium grained, highly fractured, moderately hard rock DIABASE,
100/ 17 | O ENPIAA with zones of residual silty sand froﬂ_%hm 4.85-4,93m, 7,77-7,90m, 7,34-
< 6 /TR 7,47m and 7,92-8,02m. Fractures are very narrow to narrow, slightly
g N « and moderately rough, stained red and black and filled with silt in
Z 1100 16 | 0 17 places. Fractures dip at 0-20°, 40-50°, 60-70° and 80-90°.
IR
7 4 \/\ -
bee
I
100 7 | 32 8 A2
x) ~  8,20-15,20m Dark grey and occasionally yellowish grey, slightly weathered,
I medium grained, highly fractured, very hard rock, DIABASE. Fractures
o 2l RN very narrow to narrow, slightly and moderately rough, stained red and
ERGRA black and filled with silt in places. Fractures dip at 0-20°, 40-50°, 60-
100/ 11 | 43 A 70" and 80-90°.
76 0>
* | WPa 7/,\,:,1‘:/
N
100 9 |47 1= 230
12_: I/T_\\:
UINAEN
100 8 |63 BN
:I/\\/ l///,/I
13_:: \\/7 =
MO
100 10 | 33 NI
14— T3 N
IS\
ENITAISN
100 11 | 33 15 ,//:,'S 15,20-16,50m Dark grey, occasionally banded dark brown, slightly
] - weathered, very fine grained, very thinly bedded, highly fractured,
very hard rock, indurated RAYTON SHALE. Fractures very narrow

100l 23 | 25 anEj narrow, slightly rough to rough, stained orange and brown and

16 filled with silt in places. Fractures dip at 15-20° (bedding plane
separations), with occasional 60-70°" dips.

100 42 | 0 17 16,50-18,37m Dark brown banded yellow brown, moderately to highly
weathered, very fine grained, very thinly bedded, highly to very highly
fractured, hard rock RAYTON SHALE. Fractures narrow to wide,

100/ 48 | 0 18 slightly rough, stained black and frequently filled with silt. Fractures
dip at 15-20° (bedding plane separations), with numerous 60-70° dips.

19
20
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) %k UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES Borehole No.: BH 50
BOREHOLE LOG _
CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 0of 2
N § ST$§SI\1TGSTH \Q/I/g%z PROJECT: BRAVO LOCATION: Der;]ir816s;O;:§]eot86:)nk
b Z . - ORD- + .
o g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +8021.410
HRIE o | uncrme: TROUTSTIHL ¥ CO-ORD: '
g @ g 2 3 ' ELEVATION: 1 505.890m
% g E £ - ﬁ DRILLING DATES: 11/09/07-19/09/07 NCLINATION. Vertical
w a = ]
§ ; 5 5 g-J % g-J % E E é LOGGED BY: TCP/TCP (21/09/07) DIRECTION: -
518 8|8~ g F g N o CORE DESCRIPTION
93 ”odé:f/ 0,00-1,10m Abundant weathered sub-rounded quartzite GRAVELS and
o (89 | ’é_?}’;{ ferruginous CONCRETIONS in a matrix or orange-brown CLAYEY
< [90] | (ee] SAND:; pebble marker.
z 194 | fLo ;i.: 1,10-1,90m Orange-brown SANDY CLAY-SILT with scattered friable
60 Y Yo siltstone GRAVELS and ferruginous CONCRETIONS; residual Dwyka
100 T REF 2 R siltstone.
|| - A4 1,90-2,70m Yellowish brown mottled red, probably very stiff CLAYEY fine
100 ] / ] SANDY SILT; residual Dwyka siltstone.
— S 41441 2,70-5,33m  Yellowish brown blotched grey and orange, probably very stiff,
99 WD % jointed (stained black), slightly CLAYEY SANDY SILT; residual Dwyka
WA siltstone.
1 s LA -
98 W
5 _f; %" 4
_— [ W A7
E 5,33-8,80m Pale grey banded yellow, red and dark grey, highly weathered,
99 56 6 very fine grained, laminated, highly fractured, very soft rock,
1 SILTSTONE. Fractures are narrow to wide, moderately rough to rough,
t5 ] stained orange and black and filled with clayey silt. Fractures dip sub-
| g ; E horizontally, 15-20° and 60-70".
99 61 ]
8 —
|| 1 ]
* MPa E
100 10 | 67 S ]
00 tg 67 | 3 | wpa 9 - 8,80-9,75m Yellowish brown banded grey, medium grained, very thinly
12 E bedded, highly fractured, moderately hard rock, DIWWYKA SANDSTONE.
E Fractures are closed to narrow, rough, stained black and orange and
_ 10— filled with orange-brown silt. Fractures dip 15-20°, 60-70° and sub-
=y EX 26 3 vertically.
= 1 9,75-10,70m Yellowish brown blotched grey, probably very stiff, jointed
z| | 1 (stained reddish brown), CLAY-SILT; residual Dwyka siltstone.
E 10,70-15,15m Yellowish brown and grey banded dark brown and maroon,
100 52 1 highly weathered, very fine grained, thinly laminated, highly fractured,
12 very soft rock, CLAYEY SILTSTONE. Fractures are closed to narrow,
] mo%erately rough, stained black and filled with clay-silt. Fractures dip
—{ 10 — ] 15-20°, 45" and 60-70°. Contains sandier zones up to 300mm wide
13— of soft rock consistency.
99 62 E
14—§
99 42 15—
E 15,15-24,75m Yellowish brown blotched and banded pale grey and dark
—— — 1 brown, highly weathered, very fine grained, laminated, highly fractured,
99 39 16— moderately hard rock, DWYKA SILTSTONE with some very highly
] fractured soft rock zones. Fractures are closed to wide, moderately
| 1 rough, stained orange and black and filled with reddish brown clay-
100 85 17 silt. Fractures dip 15-20°, 45°, 60-70° and sub-vertically.
19 ]
—1 20 — * MPa |
99 13 18—
19
99 8
20 1
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING

WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 50

CONSULTANTS IN THE EARTH SCIENCES Sheet: 20of 2
N § STRENGTH \/Tvggg PROJECT: BRAVO LOCATION: Der;lgss;Oi’éSlge();zionk
o) N TESTS . - ARD + .
o| g CONTRACTOR: RWBE Technical Drilling X CO-ORD: 8 021.410
é 2 é 8 MACHINE: TROUTSTIHL Y eooRD: )
By g 2 z ELEVATION: 1 505.890m
% § E E o) 8 DRILLING DATES: 11/09/0719/09/07 NCLINATION. Vertical
=) -~ -
é ; E’ ol w W ! W @ E é LOGGED BY: TCP/TCP (21/09/07) DIRECTION: -
518 8|8~ < - S EN 7 CORE DESCRIPTION
100 0 15,15-24,75m Yellowish brown blotched and banded pale grey and dark
E brown, highly weathered, very fine grained, laminated, highly fractured,
— — 21 moderately hard rock, DWYKA SILTSTONE with some very highly
E fractured soft rock zones. Fractures are closed to wide, moderately
99 19 E rough, stained orange and black and filled with reddish brown clay-
22 silt. Fractures dip 15-20°, 45°, 60-70° and sub-vertically.
— 20 — 3
100 24 23—
L 24—2
X 100 7 -
% 25— 24,75-28,06m Yellowish brown banded grey and dark brown, highly
] ] weathered, very fine grained, laminated, very highly fractured, very
E soft rock DWYKA SILTSTONE with some soft rock zones. Fractures
100/ 50 | 40 26— are narrow to wide, slightly rough, stained orange and black and filled
] with grey-brown clay-silt. Fractures dip15-20°, 45°, 60-70° and sub-
E vertically.
] ] 27
98 0 ] , -
28,06-28,50m Brown, probably very stiff, CLAY-SILT; residual Dwyka
28 clayey siltstone.
99| - |16 1 % 28,50-29,83m Brown banded yellowish brown and dark brown, highly
1 weathered, very fine grained, laminated, highly fractured, soft rock,
100/ 12 | 53 29 DWYKA SILTSTONE. Fractures are closed to narrow, slightly to
E moderately rough, stained orange and black, and coated with iron
] oxide. Fractures dip 20-25° and 45°.
30—
31
32—
33
31—
15—
36—
37
38—;
394
40 1
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
T.F. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/ITRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F. VOID FILLING
WITH N-VALUE (BLOWS/300mm)

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: BH 55

CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
y § STRENGTH "T"égESR BRAVO LocaTion: Air Cooled Condensors
5 R g TESTS CONTRACTOR: RWBE Geotechnical Drilling x co-orp:___+2 867 681.020
gl g TONE TAS Y CO-ORD: +8 551.270
e & & 9 S [ Mmcrme . 1500.004m
I 2 5 18/09/07-20/09/07 FLEvATION -
% § g E ,g g DRILLING DATES: INCLINATION: Ver’“cal
=) -~ -
é ; E) R E % E L|D_j E E é LOGGED BY: JFR/JFR (21/09/07) DIRECTION: -
18| £ || £ 2|8 5 CORE DESCRIPTION
o 100 ,9%"{/ 0,00-+0,70m Abundant coarse, medium and fine friable, weathered, weakly
X loo BRI ferruginised shale GRAVELS in a matrix or orange-brown CLAYEY
2 bl 1 4 SAND; residual Rayton shale.
100 +0,70-3,48m Orange-brown mottled red-brown, yellowish orange and
E yellowish grey, probably stiff (becoming very stiff with depth), jointed,
100 2 - stained red and black, CLAYEY SILT; residual Rayton shale.
100 3 -
3,48-6,50m Yellowish orange banded red-brown, highly weathered, very
100 28 | 0 fine grained, very thinly bedded, highly fractured, very soft rock,
RAYTON SHALE. Fractures are narrow, slightly rough, stained red
and black and filled with silt. Fractures dip 10-15° (bedding plane
4 separations), 50-60° and 70-90°. Becomes soft rock below 5,00m.
o3| 21 | 18 * | MPa Note: Zones of residual clayey shale from 4,75-4,85m and 5,80-6,00m.
6,50-7,45m Yellowish orange banded dark brown, highly weathered, very
100/ 33 | 0 fine grained, very thinly bedded, highly fractured (very highly fractured
from 7,10-7,40m), moderately hard rock, RAYTON SHALE. Fractures
24 are narrow, slightly rough, stained red and black and filled with silt.
100031 | 0 * | MPa Fractures dip 10-15° (bedding plane separations), 50-60° and 70-90°.
Becomes soft rock below 5,00m.
Note: Zones of residual clayey from 4,75-4,85m and 5,80-6,00m.
100 321 0 7,45-14,30m Yellowish orange banded dark brown and yellowish grey,
moderately to highly weathered, very fine grained, very thinly bedded,
highly fractured (but very highly fractured from 9,31-9,60m, 10,00-
98135 0 10,51m and 11,5m and 11,70m), hard rock, RAYTON SHALE. Fractures
are narrow to very narrow, slightly and moderately rough, stained
red and black and filled with silt in places. Fractures dip at 0-15°
(bedding plane separations) with occasional 50-60° and 70-90° dips.
<
a)
s
< 196|250
100/ 30 | 7
14,30-20,19m Dark grey occasionally banded, yellowish grey, slightly
weathered, very fine grained, very thinly bedded, highly fractured,
very hard rock, RAYTON SHALE. Fractures are narrow and very
100 19 | 22 narrow, moderately rough and rough and stained with iron oxide.
Fractures dip at 10-15° (bedding plane separations), 40-50° and 80-
90°.
96
100 25 | 22 RS ViPa
100/ 16 | 39
100/ 15 | 55

|_| CASING

W WATERREST LEVEL
/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: BH 56

WITH N-VALUE (BLOWS/300mm)

CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
£ A |
y EE’ STRESNGSTH "T"g%* PROJECT: BRAVO LocaTion: Air Cooled Condensors
é’ 5 TEST CONTRACTOR: RWBE Geotechnical Drilling x co-orp:___+2 867 760.140
|8l & oD +8 630.390
g TONE TAS ¥ CO-ORD:
8|zl 3 9 MACHINE:
& @ & 3 3 ELEVATION: 1 497.688m
% g E E - @ DRILLING DATES: 14/09/07-15/09/07 NCLINATION: Vertical
w a E 4
é ; 5 5 E Léj E % E E é LOGGED BY: TCP/TCP (19/09/07) DIRECTION: -
S8 |8 £ |Fr| £ |2 8] 5 CORE DESCRIPTION
100 77 0,00-1,00m Reddish brown, probably firm to stiff SANDY CLAY-SILT with
£ koo §/7 ) scattered sub-angular quartzite GRAVELS at base; hillwash.
% [100 E# hilwash
100 ' 1,00-1,60m Orange-brown, probably firm to stiff, micaceous SANDY CLAY-
E i SILT; residual diabase.
00 I 26 > 4 H 1,60-2,59m Yellowish brown speckled buff, orange and black, probably
87 ) _iE:E dense, micaceous SILTY SAND with zones of clayey residuum as
* I“/‘(‘ = above up to 250mm thick; residual diabase.
92 0 3 41U,’4| 2,59-540m Bluish grey speckled dark grey, moderately weathered, medium
12 textured, highly fractured, hard rock, DIABASE with zones of sandy
I oot and clayey residual soil up to 120mm thick (total 300mm). Fractures
30 LYY are narrow to very wide, slightly rough to rough, stained orange and
100 0 NI black and filled with orange-brown clay-silt and silty sand. Fractures
ENIRAI dip 20-30°, 45°, 60-70° and sub-vertically.
|| || A LR
IRUA
99 62 E ,/,\3,\ 5,40-10,87m Dark bluish grey speckled black, slightly weathered, medium
6 dnl, A textured, moderately fractured, extremely hard rock , DIABASE.
301 127 Fractures are closed to narrow, slightly rough to rough, stained red,
S 1% | MPa il yellow and black and coated with iron oxide, calcite crystals and
= 4 s v D chlorophaeite. Fractures dip sub- horizontally, 20°, 60" and sub-
Z |99 to |84 Nz vertically.
|° s
8 10
100|100 IRl
s~
9 _: " \l Il ‘/\
— * 243 51/\I/\///\
] MPa 120
100 56 10" i/’i.\; /
7:/\, =
IS
11
12—
13—2
14—
15
16
17+
18—
19—
20 1
|_| CASING |: PERMEABILITY (PT)WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
T STANDARD PENETRATION TEST (SPT) sk UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING

U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: BH 62

CONSULTANTS IN THE EARTH SCIENCES SHeet: 1of 1
£ . Generator Transformer
AR T =Ll o~
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 8672603-240
g & 4 YWE D90R Y CO-ORD: +8 629.050
el &l 3 9 8 | MACHNE: 1.499.416m
N 2 5 20/09/07-25/09/07 FLevATon ;
% § ; @ - i DRILLING DATES: - INCLINATION: Vertical
é ; 5 ol .JBJ ! .:DJ & E § LOGGED BY: JFR/JFR (26/09/07) DIRECTION: -
E1 88 &|e| S |k S |£]8] 5 CORE DESCRIPTION
100 ] /g{« 0,00-+0,70m Orange-brown SANDY CLAY, with occasional medium and
Q |00 R Ao il fine GRAVELS:; hillwash.
z E 13 1 0,70-7,55m Orange-brown banded yellowish orange and red-brown,
] probably stiff, jointed (stained red and black) CLAYEY SILT; residual

100 E Rayton shale.

100 2 Becomes very stiff below +5,70m.

100! 5

4 —
100 ]
|| i
100
100 ;-
100 ]
7 4

10022 | 0 7,55-8,35m Yellowish orange banded dark brown, highly weathered, very
fine grained, very thinly bedded, highly fractured, soft rock, RAYTON
SHALE. Fractures are narrow and wide, slightly rough, stained red

100 18 | 13 and black and frequently filled with clayey silt. Fractures dip at 15-25°
(bedding plane separations).

9925 0o 8,35-18,10m Dark brown banded yellowish orange and occasionally
yellowish grey, highly to moderately weathered, very fine grained,
very thinly bedded, highly fractured, moderately hard rock, RAYTON
SHALE, with zones of residual clayey silt from /8,75-9,20m, 11,00-

2 99| 24 | 0 11,60m and 16,20-16,30m. Fractures are very narrow to wide, slightly

= and moderately rough, stained red and black and frequently filled with

z silt. Fractures dip at 15-25° (bedding plane separations), with several
prominent 60-70° and 80-90° dipping fractures.

99| 22| 7 Becomes hard rock below 15,15m.

99129 | 0

99| 14 | 42

99124 | 0

97121 |13

100 23 | 0 18,10-20,07m Dark greenish grey occasionally banded yellowish grey,
slightly weathered, very fine grained, very thinly bedded, highly
fractured, very hard rock, RAYTON SHALE. Fractures very narrow,
slightly and moderately rough and stained with iron oxide. Fractures

100 26 | 13 dip at 15-25° (bedding plane separations), with occasional 60-70° and
80-90° dips.

|_| CASING PERMEABILITY (PT)WATER PRESSURE TEST (WP) L.F.  LAMINAR FLOW
TF. TURBULENT FLOW
v WATER REST LEVEL UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
A WATER LOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB) W.0. WASH-OUT
I STANDARD PENETRATION TEST (SPT) UCS DERIVED FROM POINT LOAD TEST V.F.  VOID FILLING
WITH N-VALUE (BLOWS/300mm) U.L. UNIT LUGEON




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG Borehole No.: BH 63

CONSULTANTS IN THE EARTH SCIENCES Sheet: 10f 1
y § STRENGTH WATER BRAVO LocaTion: Generator Transformer
§ g TESTS TESTS conTracTor:  RWBE Geotechnical Drilling x co-orp:___+2 867 682.360
2|8l & Y CO-ORD: +8 708.170
8l x| 3 9 MACHINE: TONE TAS
£ E & 3 3 ' ELEVATION: 1 496.950m
% g ; E - @ DRILLING DATES: 15/09/07-18/09/07 NCLINATION: Vertical
] a = O
ﬁ E 5 o | w g w 5 .E:_-I = é LOGGED BY: JFRAJFR (20/09/07) DIRECTION: :
= o - [a -
18 8|82 & |2 £ |218] 5 CORE DESCRIPTION
100 ;?ﬁ 0,00-+1,20m Red-brown probably stiff, fissured SANDY CLAY, with
2 [199 N occasional GRAVELS and COBBLES of hard quartzite and shale;
2 [ szl hiwash
100 HAY] +1,20-2,40m Red-brown mottled yellowish orange, firm to stiff, SANDY
100 T 30 e CLAYEY SILT; residual diabase.
i v , Al —_—
100 AV
- E'/; /1> 2,40-6,35m Dark brown speckled yellow and orange-brown, highly
100 39 weathered, medium grained, highly fractured, very soft rock, DIABASE.
%| 3 1= Fractures are very narrow and narrow, slightly rough, stained red and
MPa E L black and filled with silt in places. Fractures dip 10-20°, 40-50" and
PR 70-80".
99| 8 |39 j\’/\\:\'{/ T Becomes soft rock below 4,20m.
5 ;\/\/'(\-\ Becomes very highly fractured, very soft rock, below 5,90m.
% Vvery sott rock
MPa 5 4y 171 X
N /\’_/\
100] 17 | 14 1 %’\,
6 — N1 I\_/
F100= >5 =—0—| é\’/7 T 6,35-7,70m Yellowish grey mottled dark brown and dark grey, moderately
100 24 | 10 7 weathered, medium grained, very highly fractured, hard rock (with a
Y= few thin zones of soft rock and moderately hard rock), DIABASE.
Ty Fractures are narrow and very narrow, slightly rough, stained orange
100 7 | 58 NESHES and dark brown and filled with silt in places. Fractures dip at 10-20°,
[ 40-50° and 70-80°.
<« —,'“/ ! /\,l’ Becomes highly fractured below 6,80m.
NEREAN
% 100, 12 | 34 9= 7,70-15,76m Dark grey speckled pale grey, slightly weathered, medium
z ool grained, highly fractured, very hard rock, DIABASE. Fractures are
NSl very narrow to narrow, slightly to moderately rough, stained black and
N orange-brown and filled with silt (chlorophaeite) or calcite in places.
=~ \\’.\:’\' Fractures dip at 10-20°, 40-50° and 70-80°.
5:\’,\1/ ! Becomes slightly and very slightly fractured below 13,30m.
100 7 | 69 R )
I
12— -\ )
[V
100 5 |56 S8
\ I~
1 (2!
s
TIA,
100 <1 /100 RS
17
15
100, 2 | 86 E
Ar 20
16
17+
18—
19—
20 ]

L.F. LAMINAR FLOW

|_| CASING

W WATERREST LEVEL
/\  WATERLOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

el

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

T.F. TURBULENT FLOW

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

DIL. DILATION
W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

UCS DERIVED FROM POINT LOAD TEST




PARTRIDGE, MAUD AND ASSOCIATES

BOREHOLE LOG

Borehole No.: BH 64

CONSULTANTS IN THE EARTH SCIENCES Sheet: 1 of 2
E . Waste Water Treat. Plan{
y § srrenGr wire PROJECT. BRAVO LocaTion: Waste Water Treat. Plan
§ ﬁ g CONTRACTOR: RWBE Geotechnical Drilling X CO-ORD: +2 86;1?-40-900
HEE YWE D9OR voooro.*8 211950
8| x| @ 8 MACHINE:
z é o 9 S ELEVATION: 1502.069m
% g E £ - @ DRILLING DATES: 20/09/07-22/09/07 NCLINATION: Vertical
w [a] £ )
é ; 5 o | w u3J w u34 @ z § LOGGED BY: JFR/JER (24/09/07) DIRECTION: -
E18 8|8 |¢ < F < 18] % CORE DESCRIPTION
100 el 0,00-£2,170m Abundant coarse medium and fine quartzite GRAVELS in
Q 67 a matrix of brown SILTY SAND; pebble marker.
< 93
100
+2,10-5,65m Orange-brown mottled buff and dark brown, probably dense,
B jointed, SILTY SAND, with scattered fine (up to 10mm diameter) hard,
100 GRAVELS (clasts); residual Dwyka tillite.
100
100/ 2 [100 5,65-13,70m Buff banded yellowish orange and pale grey, highly weathered,
very fine grained, thinly bedded, moderately to highly fractured (but
highly fractured from 8,20-9,30m and 9,80-10,50m), very soft rock,
% M‘:; DWYKA SHALE with 10-30cm wide zones of soft rock or moderately
100/ 3 1100 2 hard rock at 6,00m, 12,20m and 13,10m. Fractures are very narrow
and narrow, slightly rough, stained red-brown and filled with silt in
places. Fractures dip at 0-10° (bedding plane separations), 50-60°
and 80-90°.
96 | 14 | 32
96| 15 | 30
2
* MPa
a)
= (97| 7 |60
z
100| 6 |70
13,70-19,65m Dark brown banded grey-brown and yellowish orange,
8 highly weathered, very fine grained, thinly bedded, moderately to
1000 6 169 |3k | B, highly fractured, soft rock, DWYKA SHALE, with a number of thin
siltstone/sandstone horizons. Fractures are very narrow and narrow,
slightly rough, stained red-brown and filled with silt in places. Fractures
dip at 0-10° (bedding plane separations), 50-60° and 80-90°.
100| 6 |70
100| 4 |92
100, 3 |92
See next page for description

|_| CASING

W WATERREST LEVEL
/\  WATER LOSS

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

PERMEABILITY (PT)/WATER PRESSURE TEST (WP)

UNCONFINED COMPRESSIVE STRENGTH
(UCS)ITRIAXIAL (TR)/ SHEAR BOX (SB)

UCS DERIVED FROM POINT LOAD TEST

L.F. LAMINAR FLOW
T.F. TURBULENT FLOW
DIL. DILATION

W.O. WASH-OUT

V.F. VOID FILLING

U.L. UNIT LUGEON
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BOREHOLE LOG

Borehole No.: BH 64
Sheet: 2 of 2

STANDARD PENETRATION TEST (SPT)
WITH N-VALUE (BLOWS/300mm)

UCS DERIVED FROM POINT LOAD TEST

W.O. WASH-OUT
V.F. VOID FILLING
U.L. UNIT LUGEON

£ . Waste Water Treat. Plan
N E} STRENGTH WATER PROJECT: BRAVO LOCATION:
2 5 TESTS TEST ~ RWBE Geotechnical Drilling x co-orp:___+2 867 040.900
b=4 . e CONTRACTOR: +8 211 930
< | £ W Y CO-ORD: .
8 x| 3 Q MACHINE: YWE D90R
AE1E: . - 20/09/07-22/09/07 eLevaTion: 4. 502.969m
w [ < o X - .
3 § w E = ﬁ DRILLING DATES: INCLINATION: Vertical
z "4 =) = a
F § | “3J . U3J E E é LOGGED BY: JFR/JFR (24/09/07) DIRECTION: -
518 &8 |8~ < a < S| 8| & CORE DESCRIPTION
< 19,65-21,39m Orange-brown banded yellowish grey, dark grey and red-
g 100, - | - E brown, probably very stiff, laminated, jointed, CLAY-SILT; residual
= 21 Dwyka shale.
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|_| CASING |: PERMEABILITY (PT)/WATER PRESSURE TEST (WP) LF. LAMINAR FLOW
TF. TURBULENT FLOW
Y  WATERRESTLEVEL I UNCONFINED COMPRESSIVE STRENGTH DIL. DILATION
/\  WATERLOSS (UCS)/TRIAXIAL (TR)/ SHEAR BOX (SB)
3 g






