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GEOTECHNICAL & ENVIRONMENTAL

EXPLANATION OF LOGGING TERMS FOR
ENGINEERING GEOLOGY BOREHOLE LOGGING

ROCK SUBSTANCE WEATHERING
CLASSIFICATION

ESTIMATED STRENGTH
CLASSIFICATION

Extremely weak
Very weak
Weak

Medium strong
Strong

Very strong
Extremely strong

RS Residual soil EW
EW  Extremely weathered VW
HW  Highly weathered w
MW  Moderately weathered MS
SW  Slightly weathered S
F(s) Fresh (stained defects) VS
F Fresh ES

DEFECTS

Defects include all joints, bedding planes, fracture zones, seams, veins and cleavage

partings.

RQD

Rock quality designation:

length of core in pieces
RQD = 100mm or longer x 100%

length of run

WATER

=

=

fam

v Water table, with date

= Water inflow

- Partial drilling water loss
- Complete drilling water loss

Angles of joint inclination (and other geological features and drill holes) are angles between

the feature and a horizontal plane. In core, angles of joints (and other geological structures)

are angles between the structure and the plane normal to the axis of the core. In vertical

holes these angles are then the true inclination (dip) of the structure.
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TILLEGRA DAM

BOREHOLE: DDH 1
DEPTH:  1.00—

TILLEGRA" DAM

BOREHOLE: DDH 1
DEPTH: .15 — 16.98M




TILLEGRA DAM

BOREHOLE: DDH 1
DEPTH: 16.98 —25.00 M

TILLEGRA DAM
BOREHOLE: DDH |
DEPTH: 25.00—32.92M




TILLEGRA DAM

BOREHOLE: DDH |
DEPTH: 32.92 —40.70M

TILLEGRA DAM

BOREHOLE: DDR 1
DEPTH: 40.70 —48.65M
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TILLEGRA DAM

BOREHOLE: DDH 3
DEPTH: 0.70 — 4.33M
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BOREHOLE: DDR 3
DEPTH: 4.33—12.22M
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DEPTH: 12.22 — 19.78M
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BOREHOLE: DDH 3
DEPTH: 19.78— 27.24 M




TILLEGRA DAM

BOREHOLE: DOR 3
DEPTH: 27.24 —35.05M

TILLEGRA DAM

BOREHOLE: DDH 3
DEPTH: 35.06 — 41.85M
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TILLEGRA DAM
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DEPTH: 0.90— 4.60M
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DEPTH:  4.60 — 12.27/ M
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DEPTH: 19.83 — 27.70M
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T{LLEGRA DAM
BOREHOLE: DDH 8
DEPTH: 35.55—43.23M
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BOREHOLE: DDH 8
DEPTH: 43.23 —408.23 M
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TILLEGRA DAM
LANDSLIP 2A

BOREHOLE DDH 30
DEPTH  1.55 — 9.20M
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BOREHOLE DDH 30
DEPTH  9.20—16.40M




TILLEGRA DAM
LANDSLIP 2A

BOREHOLE DDH 30
DEPTH 16.40—23.55M

TILLEGRA DAM
LANDSLIP 2A

| BOREHOLE DOH 30

i DEPTH 23.55—28.55M




Appendix G

Summary of Water Pressure Test Resuits — DDH1 to DDH8
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Appendix H

Seismic Refraction Survey — Landslip 2A
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Appendix |

Laboratory Test Results



Geotechnical Centre

Unit W4K, 42 Wattle St, ULTIMO, NSW 2007
Telephone 02- 9552 4864 Facsimile 02-9552 3615

NSW Department of

Commerce

CLIENT:

GEOTECHNICAL & ENVIRONMENTAL

BATCHNo: 08050

SOIL SUMMARY SHEET

PROJECT:

TILLEGRA DAM

COMPILED BY: MA

LOCATION: SLIDE 2A

DATE: 10/09/2008

General Information

Note: All test methods are as indicated on accompanying test reports.

Sample No.

6307

6308 6309

Bore/Reference

TP142

TP142 TP143

Depth (m)

N/A

5.5 1.9

Sample Type

Disturbed

Disturbed Disturbed

Soil Colour & Description

(v) indicates visual classification

Grey
Sandy Silty Silty
Silty
Clay

Grey Brown Grey

Clayey Sandy
Sand Clay

Unified Classification

CH

CI CH

Moisture Content & Density

Field Moisture Content (%)

26.2

24.6

Field Wet Density (t/m?)

Field Dry Density (t/m?)

Soil Particle Density (t/m®)

Particle Size Distribution

Cobble Size (%)

Gravel Size (%)

Sand Size (%)

25

42 41

Silt Size (%)

23

26 17

Clay Size (%)

52

32 42

Effective Size (mm)

Uniformity Coefficient

Curvature Coefficient

Plasticity

Liquid Limit (%)

60

42 60

Plastic Limit (%)

25

22 24

Plasticity Index (%)

35

20 36

Linear Shrinkage (%)

Dispersion

Dispersal Index

Percent Dispersion (%)

Emerson Class No.

Compaction

Compaction Type

Optimum Moisture Content (%)

Maximum Dry Density (t/m*)

California Bearing Ratio

Placement Moisture Content (%)

Placement Dry Density (t/m?)

Swell under 4.5kg Surcharge (%)

C.B.R. at 2.5% Penetration (%)

C.B.R. at 5.0% Penetration (%)

Shrink-Swell Index

Shrink Strain (%)

Swell Strain (%)

Shrink-Swell Index (Iss)

Form No. R1147, Issue 3, 2003




ATTERBERG LIMITS R1115 (ISSUE 4, 2005)

Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW 2007
Telephone 02 9552 4864
NATA Accreditation Number: 13380

Facsimile 02 9552 3615

=

W
4

&

3y

NSW Department of

Commerce

A\ N
V

CLIENT: GEOTECHNICAL & ENVIRONMENTAL

’ REPORT No: 08050/6307/R1115

-

Method of Preparation: [] WetSieved X] Dry Sieved

Linear Shrinkage Sample: [ | Curling [] Crumbling

SOIL INDEX PROPERTIES
PROJECT: TILLEGRA DAM | SAMPLE No: 6307
LOCATION: SLIDE 2A ] HOLE No: TP142 ’ DEPTH (m): N/A
SOIL INDEX PROPERTIES RESULT TEST METHOD
Moisture Content (as received) 262 % AS 1289.2.1.1
Liquid Limit 60 % AS 1289.3.1.1
Plastic Limit 25 % AS 1289.3.2.1
Plasticity Index 35 % AS 1289.3.3.1
Linear Shrinkage - AS 1289.3.4.1
Soil Particle Density - AS 1289.3.5.1
Classification CH AS 1726
Sample History: [ ] Natural State X] AirDried [ ] Oven Dried

Notes on test: Sample tested as received from client.

\V 4

This document is issued in
accordance with NATA's

NATA accreditation requirements.

Accredited for compliance
with ISO/IEC 17025.

Tested By: MA

Date Tested: 05/09/2008

APPROVED SIGNATORY

Wl /

Mark Ashover 10/09/2008




NSW Department of

Commerce

Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW 2007
Telephone 02 9552 4864  Facsimile 02 9552 3615
NATA Accreditation Number: 13380

2T

B

PARTICLE SIZE mm

CLIENT: GEOTECHNICAL & ENVIRONMENTAL } REPORT No: 08050/6307/R1119
PARTICLE SIZE DISTRIBUTION
PROJECT: TILLEGRA DAM ‘ SAMPLE No: 6307
LOCATION: SLIDE 2A ’ HOLE No: TP142 \ DEPTH (m): N/A
AUSTRALIAN § E L . o S
STANDARD SIEVES g 2H888 = 3 8= =285 8
100 : s 5 : 5 g = b g
i X : l i I
1 i X 1 i 1 i i i i i i | -
9 - = e et — 10
i - ' i i
L~ — J :
80 ; ‘ U 20
L —i : : i
— i f | | | | |
70 — — f ] ! 30
~ : : Q
£ — — ; —— o =
R ~ — : : — 5
& 50— — : : - 50 8
= /7 1 | 1 | | <
Z — — Z
E 40 —— - . —— —— o 2
0 = i 3 3 0
2 — so
10 — I ' 90
0 : T —— 1 ' —— ‘I 100
CLAY SILT SAND GRAVEL Cobbles
—_ Fine Medium Coarse Fine ] Medium I Coarse Fine Medium Coarse
001 .002 006 .01 02 06 .1 2 6 1 ) 6 10 20 60 100 200

PARTICLE SIZE DISTRIBUTION R1119 (ISSUE 4. 2005)

SIZE DISTRIBUTION )
Soil Particle Density: 2.65 t/m?* ( estimated for analysis )
COBBLES 0%
GRAVEL 0% Method of dispersion: End-over-end shaking
SAND 25% Hydrometer: ASTM 152H
SILT 23 % Dispersion chemical: Sodium hexametaphosphate
CLAY 529 + Anhydrous sodium carbonate
EFFECTIVE SIZE D10: - Notes on Test: Tested as received
UNIFORMITY COEFFICIENT Loss in pre-treatment: 0 %
D60/D10(Cu): -
CURVATURE COEFFICIENT Test Methods: o _ .
D30? (D60 x D10) (Ce): DPWS GM 9: Determination of the Particle Size Distribution of a Soil
A This document is issued in Tested By: MA Date Tested: 02/09/2008
accordance with NATA's

NATA accreditation requirements. P — M. Ag( N

Accredited for compliance
v with ISO/IEC 17025. Mark Ashover 10/09/2008




NSW Department of

Commerce

Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW 2007
Telephone 02 9552 4864  Facsimile 02 9552 3615
NATA Accreditation Number: 13380

CLIENT: GEOTECHNICAL & ENVIRONMENTAL | REPORT No: 08050/6307/R1118
DISPERSION TESTS

PROJECT: TILLEGRA DAM | SAMPLE No: 6307

LOCATION: SLIDE 2A | HOLENo: TP142 | DEPTH (m): N/A

Determination of the Emerson Class Number of a soil

Immerse air-dried 2 to 4 mm diameter crumbs of soil
in destilled water in a beaker

]
[ |

Slaking X No Slaking
I
| | | l |
x| Complete Dispersion Some Dispersion No Dispersion Swelling No Swelling
Class 1 Class 2 [ Class 7 Class 8

Immerse moistened remoulded 3mm diameter
soil balls in distilled water in a beaker

|
l |

Dispersion No dispersion
Class 3 |
No calcite or Calcite or gypsium
gypsium present present
| Class 4

Make up 1:5 soil/water suspension
in a test tube and shake

l
I I

Dispersion Flocculation
Class 5 Class 6
g Emerson Class Number (AS 1289.3.8.1) 1
é Percent Dispersion (AS 1289.3.8.2)** No Test
E Dispersal Index (DPWS GM 15) No Test
5 Sample Description: Grey Sandy Silty Clay
& Type and temperature of water: Distilled, 21 °C
g Notes on test: Sample tested as received from client.
a

** 0.05mm size interpolated from hydrometer readings taken after 21min, 1hour and 2 hours.

A This document is issued in Tested By: MA Date Tested: 02/09/2008
accordance with NATA's )
NATA accreditation requirements. I —— f s /«;_& Lo/

v Accredited for compliance
with ISO/IEC 17025. Mark Ashover 10/09/2008




ATTERBERG LIMITS R1115 (ISSUE 4. 2005)

NSW Department of

Commerce

Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW 2007
Telephone 02 9552 4864  Facsimile 02 9552 3615
NATA Accreditation Number: 13380

CLIENT: GEOTECHNICAL & ENVIRONMENTAL l REPORT No: 08050/6308/R1115
SOIL INDEX PROPERTIES
PROJECT: TILLEGRA DAM ’ SAMPLE No: 6308
LOCATION: SLIDE 2A | HOLENo: TP142 | DEPTH (m): 5.50
SOIL INDEX PROPERTIES RESULT TEST METHOD
Moisture Content (as received) : 246 % AS 1289.2.1.1
Liquid Limit : 42 % AS 1289.3.1.1
Plastic Limit : 22 % AS 1289.3.2.1
Plasticity Index 2 20 % AS 1289.3.3.1
Linear Shrinkage : - AS 1289.34.1
Soil Particle Density : - AS 1289.3.5.1
Classification : CI AS 1726
Sample History: [] Natural State X] AirDried [] OvenDried

Method of Preparation: [] WetSieved X] Dry Sieved

Linear Shrinkage Sample: [ ] Curling [] Crumbling

Notes on test: Sample tested as received from client.

A This document is issued in Tested By: MA Date Tested: 05/09/2008
accordance with NATA's

NATA accreditation requirements. I ——— H_ /«k(z\ o 7‘«/

v Accredited for compliance
with ISO/IEC 17025. Mark Ashover 10/09/2008




Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW
Telephone 02 9552 4864
NATA Accreditation Number: 13380

Facsimile 02 9552 3615

NSW Department of

Commerce

2007

CLIENT: GEOTECHNICAL & ENVIRONMENTAL

‘ REPORT No: 08050/6308/R1119

PARTICLE SIZE DISTRIBUTION

PROJECT: TILLEGRA DAM

| SAMPLE No: 6308

PARTICLE SIZE DISTRIBUTION R1119 (ISSUE 4, 2005)

LOCATION: SLIDE 2A | HOLENo: TP142 | DEPTH (m): 5.50
AUSTRALIAN e E o PO
STANDARD SIEVES ¢ ES5REE 5 3 e 2=s®E 4o
100 = — 1 — e S —p— == e 0
f f | i A [ | [
o — : | :
% —J——F ’ ‘ : 10
+ + /\ + H
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// f | | | | |
70 I =\ P : 1 1 j i 30
/. , . |
; : b - ; [a]
o 7
£ 60 —At— - - w0 Z
£ —1 — | | : :
g // 7 ] ] [ | 1 i E
€ s e — : : = 0 4
[ 7~ 1 | 1 | L [S
‘% // ! L ! il L z
(&} A + + m
& 40 60 9
a P J— ! ! ' i
> T T T — T [
30 —~ — : 1 : 70
Vv | | i i 1
| 1 1 i 1
. — s e I
10 — - — - 90
— i ) E— i
! 1 1 i i | 1l
0 ' ' ‘ — 100
CLAY SILT SAND GRAVEL Cobbles
- Fine Medium Coarse Fine ‘ Medium ’ Coarse Fine Medium Coarse
001 002 006 .01 02 06 .1 2 6 1 2 6 10 20 60 100 200
PARTICLE SIZE mm
SIZE DISTRIBUTION o _
Soil Particle Density: 2.65 t/m? ( estimated for analysis )
COBBLES 0%
GRAVEL 0% Method of dispersion: End-over-end shaking
SAND 42 % Hydrometer: ASTM 152H
SILT 26 % Dispersion chemical: Sodium hexametaphosphate
CLAY 329 + Anhydrous sodium carbonate
EFFECTIVE SIZE D10: Notes on Test: Tested as received
UNIFORMITY COEFFICIENT Loss in pre-treatment: 0 %
D60/D10(Cu):
CURVATURE COEFFICIENT Test Methods: _ o _
D307 (D60 x D10) (Ce): DPWS GM 9: Determination of the Particle Size Distribution of a Soil
A This document is issued in Tested By: MA Date Tested: 02/09/2008
accordance with NATA's ,
NATA accreditation requirements. M Z\ £\ /
. . APPROVED SIGNATORY LIRS —
v Accredited for compliance Motk Adh 100972008
with ISO/IEC 17025. ark Ashover 10/09




Geotechnical Centre i NSW Department of
Unit W4K, 42 Wattle Street, ULTIMO NSW 2007 = Commel’ce
Telephone 02 9552 4864  Facsimile 02 9552 3615
NATA Accreditation Number: 13380

CLIENT: GEOTECHNICAL & ENVIRONMENTAL | REPORT No: 08050/6308/R1118
DISPERSION TESTS

PROJECT: TILLEGRA DAM | SAMPLE No: 6308

LOCATION: SLIDE 2A | HOLENo: TP142 | DEPTH (m): 5.50

Determination of the Emerson Class Number of a soil

Immerse air-dried 2 to 4 mm diameter crumbs of soil
in destilled water in a beaker

l

Slaking X No Slaking
1
| | l |
Complete Dispersion Some Dispersion X No Dispersion Swelling No Swelling
Class 1 Class 2 ‘ Class 7 Class 8

Immerse moistened remoulded 3mm diameter
soil balls in distilled water in a beaker

[
\ l

Dispersion No dispersion
Class 3 I
No calcite or Calcite or gypsium
gypsium present present
I Class 4
Make up 1:5 soil/water suspension
in a test tube and shake
[
[ |
Dispersion Flocculation
Class 5 Class 6

g Emerson Class Number (AS 1289.3.8.1) 2
% Percent Dispersion (AS 1289.3.8.2)** No Test
= Dispersal Index (DPWS GM 15) No Test
% Sample Description: Grey Brown Silty Clayey Sand
E Type and temperature of water: Distilled, 21 °C
g Notes on test: Sample tested as received from client.
a

** 0.05mm size interpolated from hydrometer readings taken after 21min, lhour and 2 hours.

A This document is issued in Tested By: MA Date Tested: 02/09/2008
accordance with NATA's A
NATA accreditation requirements. f A Ao
. . APPROVED SIGNATORY L A€W
Accredited for compliance
v ity ISO/EC 17025, Mark Ashover 10/09/2008




ATTERBERG LIMITS R1115 (ISSUE 4. 2005)

Geotechnical Centre i - NSW Department of
Unit W4K, 42 Wattle Street, ULTIMO NSW 2007 ek Commerce
Telephone 02 9552 4864  Facsimile 02 9552 3615
NATA Accreditation Number: 13380

CLIENT: GEOTECHNICAL & ENVIRONMENTAL \ REPORT No: 08050/6309/R1115
SOIL INDEX PROPERTIES
PROJECT: TILLEGRA DAM | SAMPLE No: 6309
LOCATION: SLIDE 2A | HOLENo: TP143 | DEPTH (m): 1.90
SOIL INDEX PROPERTIES RESULT TEST METHOD
Moisture Content (as received) : - AS 1289.2.1.1
Liquid Limit : 60 % AS 1289.3.1.1
Plastic Limit : 24 % AS 1289.3.2.1
Plasticity Index : 36 % AS 1289.3.3.1
Linear Shrinkage : - AS 1289.3.4.1
Soil Particle Density : - AS 1289.3.5.1
Classification : CH AS 1726
Sample History: [ ] Natural State X] AirDried [ ] OvenDried

Method of Preparation: [] WetSieved X] Dry Sieved

Linear Shrinkage Sample: [ ] Curling [] Crumbling

Notes on test: Sample tested as received from client.

A This document is issued in Tested By: MA Date Tested: 08/09/2008
accordance with NATA's

NATA accreditation requirements. )‘\ /A [ o
APPROVED SIGNATORY VN o

Accredited for compliance




NSW Department of

0mmerce

Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW 2007 C
Telephone 02 9552 4864  Facsimile 02 9552 3615

NATA Accreditation Number: 13380

CLIENT: GEOTECHNICAL & ENVIRONMENTAL ‘ REPORT No: 08050/6309/R1119

PARTICLE SIZE DISTRIBUTION

PROJECT: TILLEGRA DAM

| SAMPLE No: 6309

PARTICLE SIZE DISTRIBUTION R1119 (ISSUE 4, 2005)

LOCATION: SLIDE 2A l HOLE No: TP143 ’ DEPTH (m): 1.90
AUSTRALIAN . . B . o« wow
STANDARD SIEVES & 2 58 8 8 = o 53 82 285 ae
100 = : — = - — " — 0 0
1 I f | I i |
—— l l e
% —+—1—— : : - 10
) P4 :
. , c
: ——A— ; : :
80 : ——r— ‘ . — 20
i [ I [ ] 1 [l [
f i 4 [ 0 1 [ [
i i i ! I | I (I
70 T J : B 30
+ + + + + + — a
0 / @
g — — : e © g
< % ‘ - : e 2
g s — : — 0 8
£ — — — : | £
== = = ‘ ' :
& 40 = — , . ' 60 g
S — T T T o
30 — I ‘ : : 70
— l I l
20 — ] ] i 80
10 — - — : 90
— I = !
0 : ! E— — 100
CLAY SILT SAND GRAVEL Cobbles
- Fine Medium Coarse Fine } Medium l Coarse Fine Medium Coarse
001 .002 006 .01 02 06 .1 3 6 1 2 6 10 20 60 100 200
PARTICLE SIZE mm
SIZE DISTRIBUTION o . _ ,
Soil Particle Density: 2.65 t/m* ( estimated for analysis )
COBBLES 0%
GRAVEL 0% Method of dispersion: End-over-end shaking
SAND 41 % Hydrometer: ASTM 152H
SILT 17 % Dispersion chemical: Sodium hexametaphosphate
CLAY 4% + Anhydrous sodium carbonate
EFFECTIVE SIZE D10: 5 Notes on Test: Tested as received
UNIFORMITY COEFFICIENT Loss in pre-treatment: 0 %
D60/D10(Cu): 5
CURVATURE COEFFICIENT Test Methods: o S .
D307 (D60 x D10) (Co): } DPWS GM 9: Determination of the Particle Size Distribution of a Soil
A This document is issued in Tested By: MA Date Tested: 02/09/2008
accordance with NATA's o
NATA accreditation requirements. M /4‘ ..
. . APPROVED SIGNATORY G IS
v Accredited for compliance Mark Adhover 10/09/2008
with ISO/IEC 17025. A Astiover




NSW Department of

K Commerce

Geotechnical Centre

Unit W4K, 42 Wattle Street, ULTIMO NSW 2007
Telephone 02 9552 4864  Facsimile 02 9552 3615
NATA Accreditation Number: 13380

CLIENT: GEOTECHNICAL & ENVIRONMENTAL | REPORT No: 08050/6309/R1118
DISPERSION TESTS

PROJECT: TILLEGRA DAM | SAMPLE No: 6309

LOCATION: SLIDE 2A | HOLENo: TP143 | DEPTH (m): 1.90

Determination of the Emerson Class Number of a soil

Immerse air-dried 2 to 4 mm diameter crumbs of soil
in destilled water in a beaker

[
[ |

Slaking X No Slaking
I
| | 1 |
Complete Dispersion Some Dispersion No Dispersion | Swelling No Swelling
Class 1 Class 2 Class 7 Class 8

Immerse moistened remoulded 3mm diameter
soil balls in distilled water in a beaker

[ |

Dispersion No dispersion
Class 3 X l
No calcite or Calcite or gypsium
gypsium present present
| Class 4
Make up 1:5 soil/water suspension
in a test tube and shake
[
[ |
Dispersion Flocculation
Class 5 Class 6

g Emerson Class Number (AS 1289.3.8.1) 3
% Percent Dispersion (AS 1289.3.8.2)** No Test
= Dispersal Index (DPWS GM 15) No Test
5 Sample Description: Grey Sandy Silty Clay
@ Type and temperature of water: Distilled, 21 °C
E Notes on test: Sample tested as received from client.
a

** 0.05mm size interpolated from hydrometer readings taken after 21min, lhour and 2 hours.

A This document is issued in Tested By: MA Date Tested: 02/09/2008
accordance with NATA's )
NATA accreditation requirements. APPROVED SENATORY TV{‘ Axﬁp\,«—\/

v Accredited for compliance
with ISO/IEC 17025. Mark Ashover 10/09/2008




MINERALOGY OF CLAY SAMPLE

BY
ZHONGSHENG LI AND COLIN R. WARD

SCHOOL OF BIOLOGICAL, EARTH AND ENVIRONMENTAL SCIENCES
UNIVERSITY OF NEW SOUTH WALES

FOR
DEARTMENT OF COMMERCE
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PROCEDURE

One wet clay sample, supplied by John Young, was first oven dried at 50 degree,
then finely powdered and analysed by X-ray powder diffraction using a Phillips X'pert
diffractometer with copper Ka radiation. The minerals present were identified by
reference to the JCPDS Powder Diffraction File. Quantitative analyses of mineral
phases in the powdered samples were made using SIROQUANT™, commercial
interpretation software written by CSIRO (J.C. Taylor, Powder Diffraction, 6, 2-9,
1991) based on the Rietveld XRD analysis technique.

The clay fraction (less than 2 um effective diameter) of each sample was isolated by
ultrasonic dispersion and subsequent settling. The clay fraction was investigated
further by X-ray diffraction of oriented aggregates, using glycol and heat treatment.
The relative proportions of the different clay minerals in this fraction for each sample
were determined by the method of Griffin (in R.E. Carver, Procedures in Sedimentary
Petrology, Wiley, 1971).

RESULTS

Table 1 provides data on the percentages of the individual minerals in the various
samples from the SIROQUANT interpretation. The table lists the estimated weight
percentage of the crystalline phases recognised in each sample, together with the
relative error in the estimation (estimated standard deviation or ESD) for each
individual mineral determination. The overall level of fit for the SIROQUANT
evaluation in each case is given by the relevant global chi® value at the foot of each
table. The total error for each mineral percentage can be calculated from the product
of the ESD associated with that mineral and the square root of the global chi® value
for the relevant SIROQUANT analysis.

Further notes on the clay fractions, based on the separate oriented aggregate XRD
study, are provided in Table 2. These data may differ from those in Table 1; different
fractions were analysed in each case, and different methods were used for mineral
percentage estimations.

Table 1: Mineralogy of the clay powder by X-ray Powder Diffractometry

Sample: 6306, Pit 142, 1m depth

Phase Weight (%) Error of Fit
Quartz 21.5 0.58
Kaolinite 7.3 0.67
Montmorillonite 40.0 0.99
Feldspar (albite) 31.3 0.83

Scan File: C:\Misc 08\08172.cpb

Global Chi Squared: 6.29




Table 2: Mineralogy of <2 micron fraction by oriented aggregate XRD

Sample Kaolinite illite  Expandable Nature of

Number % % Clay % Expandable Clay

6306 42 0 58 Montmorillonite
Zhongsheng Li Colin R. War
BSc, MSc, PhD, MAIG BSc, PhD, FAusIMM(CP), FAIG

Oct 10, 2008




Appendix J

Douglas Partners Borehole Logs (412 to 414, 421 to 423)



BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 231.7 AHD* BORE No: 412
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376674 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425591 DATE: 4-5 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 1 OF 6
Description Ve:g‘feeﬁ%f ] .| Fracture Discontinuities Sampling & In Situ Testing
| Depth f 9 £| Spading = Test Results
& (m) 0 ‘g“ (m) B - Bedding J - Joint 8 %)68\° Py
- o o - - Drif > °
Strata 5 82 8g | S-Shear D-DilBreak | = OB Comments
SILTY CLAY - stiff, dark brown silty b IR
clay, M>Wp [ Foobb
P R
[ [N A
NN P
[ IR
[ [N B
from 0.5m, grading to weathered Cr Vo
rock [ [
RT 07 SANDSTONE - extemely low o o
strength, extremely weathered ; b b
brown and grey sandstone ; } 1 l ! | ' J
-1 RN Lor
[ | [
[ [ i
I | |
[ ] |
N N
IR A
[ i
[ R i
2 Py [
L |
18 TUFFACEQUS SANDSTONE- high [ | 1.8m: Unless otherwise
to very high strength, slightly I | stated defects are joints,
= weathered, slightly fractured, grey b | 5° to 40°, ro, un, fe
tuffaceous sandstone . - | 1.95m: J, 85°, ro, un,
[ ! :
A i extending to 2.3m
[ I
I I !
N !
A I | 2.4m: DB
I | ucs 80.6 MPa
(I i
L% ! v‘ w‘ i \ \ 2.67m: DB
| . | -
N | 2.8m: DB C {100] 100 |PL(D) = 5.52MPa
I B ! ‘ 2.9m: DB
-3 NN I : {
I T I |
[ I il
Pl ‘ it 1 3.2m:DB
A | [
2 I i i1 ] 3.35m:J, 85°, healed,
(AN H | b un
P | i1 |t3.42m:P, 5%, pl 1o
o ! i1 ]+3.45m: J, 50°, pl, healed
LR P | I
o I i il
38/ "PEBBLY SANDSTONE - low o T | 1| 3.82m: P, clay infill 5mm
medium strength, highly weathered [ IR ‘ i 1R thick
L4 to gl&deratzlytweathered brown : ‘ { i ; I 1\3.9m: 4, 20° ro, un, oy
\zzm::;n r:;r;jmto high strength ‘ ‘ ‘ ‘ : \3'94@ J,40°°,un,ro,cy
Am, g g N R i i 4.1m: J, 50°, ro, un, cy c | 1001100 PL(D) = 0.95MPa
| [ I b 4.25m: J, 85°, ro, un
; [ | | extending to 4.65m
[N | I
N i P
(N / |1 | 4.55m: P, un, ro
N [ | I
B N RN P
D | ¢ | 4.76m: 4, 50°, ro, un, fe C (100100
Pl | I
| | l AN
RIG: Scout 103 DRILLER: Chittleburgh (Total) LOGGED: Niland/Bear CASING: HQto 1.8m

TYPE OF BORING: SFA to 1.8m then NMLC coring to 25m

WATER OBSERVATIONS: No free groundwater observed whilst augering

(/)] Douglas Partners

REMARKS: Preferred route, approximately Ch 3515 offset 25m left. )

* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample S Standard penetration test nitials:

U, Tube sample (x mm dia.) PL  Point load strength 1s(50) MPa

W Water sample V  Shear Vane (kPa) N

C  Core drilling & Walter seep T Water lavel Date:

Geotechnics - Envirenment - Groundwater



BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Lid SURFACE LEVEL: 231.7 AHD* BORE No: 412
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376674 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425591 DATE: 4-5 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 2 OF 6
- Degree of i inuiti i i i
Depth Description Weathering | . Fracture Discontinuities Sampling & In Situ Testing
o = e
E| (m) of 5|8 B-Bedding J - Joint 2278 Test F;esults
= . S &
Strata 5 §§ % og E S - Shear D - Drili Break | = |O & 14 Comments
5 PEBBLY SANDSTONE (Continued) | [ R ! 4.95m: J, 40°,pl, ro
| o
515 UFFACEOUS SANDSTONE -figh | | ]! | ! 5.15m: J, 20°, un, ro, cy
to very high strength, moderately [t I . . C (100|100
weathered, slightly fractured grey | 5.26m: J, 25°, un, ro, fe
and brown tuffaceous sandstone )
with some siltstone bands 10mm to -
50mm thick and sporadic fine to . 5.5m: J, 85°, ro, un
coarse pebbly bands [ extending to 5.85m
B i
D
|
1 C |100( 100
6 i \5‘98m: J, 45°, un, ro, di
) . R ! 6.01m: J, 45°, un, ro, he,
at 6.1m, caicite vein approx 70 j di :
-  6:25m: J, 75°, ro, un
| 6.3m: J, 75°, ro, fe, un
| 6.35m: J, 85°, ro, un,
i extending to 6.7m
o ?
Le ;
. PL(A) = 1.74MPa
f 8-9tm: J, 25° un, ro PL(D) = 1.28MPa
7 at 7.0m, DB shows fe, calcite and X 6.94m: J, 25° he
chiorite precipitate j
; C {100( 88
from 7.25m to 7.6m, subhorizontal to ‘
20° siltstone bands i 7.35m: J, 35°, un, ro, fe
\7.4m: J, 50°, un, ro, fe
i 7.45m: J, 45°, healed,
un
LY | \7.6m: J, 30° pl, sm, fe
| \7.62m: J, 18°, un, sm, fe
| From 7.70m to 7.92m,
I discontinuous fractures,
Lg | \sh to sv, healed
‘ \Bm: P, sh,ro, un
i 8.06m: J, 15°, un, ro, di
|
from 8.3m, slightly weathered to ‘
fresh
i
L2 ) ! 8.66m: P, 5°, un, ro
N from 8.7m, very high strength _‘ \8.69m: P.5° un. ro
1 | il
! ! | C |100]| 98 |PL(D)=8.21MPa
Lo [ l i
! b b
)
| [ i
[ P
[ b il
e Y
| ]
! P I
L | b i
N L [ I
from 9.75m to 10.7m, moderately ] ‘ /1 | 9.78m: P, sh, un, o, fe
weathered ! . -, sh, un, o,
| \-I 1 [No.86m:J,30° un,ro,fe | C [100| 67
i il

RIG: Scout 103

DRILLER: Chittleburgh (Total)

TYPE OF BORING: SFA to 1.8m then NMLC coring to 25m

WATER OBSERVATIONS: No free groundwater observed whilst augering

LOGGED: Niland/Bear

CASING: HQto 1.8m

(/)] Douglas Partners

REMARKS: Preferred route, approximately Ch 3515 offset 25m left.
* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S Standard penetration test niials:
U, Tube sample (x mm dia.} PL  Point load strength 1s(50) MPa
W Water sample V  Shear Vane (kPa) 5
C  Core driling & Water seep T Water level Date:

Geotechnics - Environment - Groundwater



BOREHOLE LOG

SURFACE LEVEL: 231.7 AHD*

CLIENT: Opus International Consultants (NSW) Pty Ltd

BORE No: 412

PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376674 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425591 DATE: 4-5 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 3 OF 6
" Degree of Rock . - . - -
i .
Description g © Fracture Discontinuities Sampling & In Situ Testing
_| Depth Weathering |- 8| Spacing -
2| (m) of g5 g 8- Bedding J - Joint 8 2719 Test lzesu!ts
= (.') =t =3 - - i e
Sirata % §§ % o S 8 S - Shear D - Drill Break | = o&b @ Comments
0.0 TUFFACEOUS SANDSTONE [T AR AV o )
\;Continued) 3 (IR R 10.05m: J, 40°, un, ro
om 10.05m to 10.55m, with coarser | | |' |
grained lithic clasts . . | 10.25m:4,35° un, 1o
o | 10.35m: 9,250 un, 0 | © |100] €7
?
‘ h 10.65m: J, 30°, un, ro
B , 1.710.6m: J, sv, un, ro, fe
« from 10.7m to 12.1m, fresh - M07m: J, 10°, un, ro
i from 11.0m to 11.3m, with coarser
grained lithic clasts !
[
\11.45m: J, 50°, un, ro, fe
11.5m: J, sv, un, ro, fe,
- extending to 11.6m
'S 11.6m: J, 85°, o, un, fe
extending to 11.8m
11.85m: DB
12 11.95m: J, 30°, un, ro c {100] 94
12.05m: J, sv, un, ro,
from 12.1m to 13.3m, moderately \ ciay venoer
weathered to highly weathered, very 1\12.08,“: J.30° un, ro
low to medium strength \clay veneer
{ From 12.14m to 12.4m,
highly weathered, clay
from 12.5m to 12.65m, with coarser . \Lﬁlled and fg along joints
grained lithic clasts . L12.16"\: J, 85°, pl, ro, cy
-2 Nrom 12.65m to 15.12m, altered o :iﬁé%Sm: 4, 80% pl, ro, oy
zone (chloritic alteration?), (mottled S L 12.5m: J. 45°. curved
- d or -bi N om: J, 45%, ,
grey-green and orange-brown) 1, o, fo PL(A) = 0.86MPa
B 13.06m: P, 5°, pl, sm, fe
o 13.12m: P, 5°, pl, sm, cy
B 7 filled (5mm)
from 13.3m to 15.12m, moderately -k 13.23m: P, 5%un, ro, fe
weathered, high to very high ‘ 13.27m: J, sv, un, o, fe
strength |
o 3 13.64m: P, 5°, un, 1o, fe
14
|
! ! 14.11m: 4, 15°, pl, ro, fe C {100} 80
i
i IR
. R i
from 14.43m to 14.62m, slighly ‘ ' ‘ f b 14.43m: J, 50°, un, ro -
weathered to fresh, very high P ! ‘ b PL(D) =331MPa
i ion? RIS
N strength, (intrusion?) o 14.62m: J, 15°, un, ro, fe
o IR I |
- : (I ; \14.8m:P
1 LERER I SO SR | f11v4.84m: J, 10°, un, ro, fe
il kMo o L\
RIG: Scout 103 DRILLER: Chittleburgh (Total) LOGGED: Niland/Bear CASING: HQto 1.8m

TYPE OF BORING: SFA to 1.8m then NMLC coring to 25m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Preferred route, approximately Ch 3515 offset 25m left.

* Surface levels interpolated by client from surface terrain model and are approximate only

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B Buk sample S Standard penetration test nitials:
U, Tube sample (x mm dia.) PL  Point load strength 1s{(50) MPa
W Water sample V  Shear Vane (kPa) .
C  Core drilling D> Water seep T Water level Date:

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 231.7 AHD* BORE No: 412
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376674 PROJECT No: 39721.01
g .
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425591 DATE: 4-5 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 4 OF 6
- Description V[\?:gtﬁgri%fg 2 Ssgr?gth . Discontinuities Sampling & In Situ Testing
€| e 8 °
z (n‘:) of @_0_, 5‘5 E ;g@g B - Bedding J - Joint § %"ZS\Q Test F;esults
Strata U] SE § Eé S-Shear  D-Drill Break | = o& "4 Comments
.0 TUFFACEOUS SANDSTONE N SV RN B t14.92m: J, 15°, pl, ro, fe
(Continued) ; ; [ RN 15.1m to 15.5m - P at
at 15.2m to 15.5m, exiremely low to D ; 10-50mm spacings C |100} 80
very low strength, extremely o |
weathered to highly weathered, I ‘
orange-brown I i !
Vo N B 15.5mto 17.8m- P at
f ] A N 50-200mm spacings
Le Cilg ERERE 15.65m: J, 80° sv, ro,
o il | . | | un, fe, ca, chlorite
I | . ol 300mm long
S HE SN S B 15.68m: J, 65°, pl, sm,
S N LONA P H fe
16 16.0 - RS ERRENI T IR O
TUFFACEOUS SANDSTONE -high | ' | ! NI R 1. 15.8m: J, 20°, pl, ro, fe
to very high strength, moderately S L SO0 N (2nd J 5mm)
weathered, fractured grey and brown | '+ ]! | ‘ P j 15.96m: J, 80°, pl, ro, fe,
tuffaceous sandstone P N \ca, chlorite
pl 3 ! prrpd 16.2m: J, sv, ro, un, fe
P ; } soprn | 250mm long
i { . [ i
: ‘ \ ! PV 1 ‘ 1 : 16.55m: J, sv, ro, un, fe
o .l : J Y aE 7 250mm long
N . | VY | o o R 16.65m: J, su, ro, un, fe, | ¢ {100]| 82
168 CONGLOMERATE - very Figh R 100mm fong
strength, moderately weatheredgrey | | || | | C N 16.9m: J, 80°, un, ro, fe,
17 conglomerate R EE )oc b 300mm long
b e IS
il 3C RERE|
P )0 (BRI ) R
Pl OC IR 17.25m: J, 10°, ro, un, fe
H:z;QCzuus
175 NN RN |
1 TUFFACEOUS SANDSTONE - very | (NN A2 I ER R R | . .
high strength, moderately weathered T IR SO I AR I ] 17'55T' J, 85 ,dhealed,
| = to slightly weathered, blue grey N AR ;1)Iér20, e, extending to
b tuffaceous sandstone Pl NI [ -em
[ [ DR |
A I
-18 I | I i
I IR
L | AR
from 18.2m fo 18.35m, intersecting P chbip .
joints at 45° and 70° R RN b \18‘25m2 J, 45°, pl, 1o, fe
Lt IR § 18.28m: J, 70°, pl, ro, fe
[ | AR b
L i AR b
R IR i
g J | | 1 ; J ! 28.65m: J, 15%, un, sm, |UCS 80.2 MPa
P . e
. AR 18.8m: J, 15°, un, sm, fe
f I PL(D) = 3.64MPa
- ] RN | C 100} 73
19 ] ol 19m: J, 40°, pl, sm, fe
I PR
S | 19.2m: J, 30°, sm, un, fe
S S [-19.28m: P, healed, pl,
oy I | \ro, fe, chlorite
Y S | 19.35m to 19.60m - P at
P A 20-70mm spacings with
19.6 - i PP some clay veneers
AGGLOMERATE - very high il I I . N
- strength, moderately weathered, i ‘ . k ! ‘ ; 19.65m: J, 40°, un, ro, fe
grey agglomerate il S ; | X
P I |
Ol Vil c |100] 80

RIG: Scout 103
TYPE OF BORING: SFA to 1.8m then NMLC coring to 256m

DRILLER: Chittleburgh (Total)

WATER OBSERVATIONS: No free groundwater observed whilst augering

LOGGED: Niland/Bear

CASING: HQto 1.8m

(/))] Douglas Partners

REMARKS: Preferred route, approximately Ch 3515 offset 25m left. )
* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SiTU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B Bulksample S Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa) N
C__ Core drilling ©  Water seep ¥ Water level Date:

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 231.7 AHD* BORE No: 412
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376674 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425591 DATE: 4-5 Mar 08
Underbank DIP/AZIMUTH:  90°/-- SHEET 5 OF 6
P Degree of Rock - A . - :
| beptn Description Wegthering _::_) Strength . Fracture Discontinuities Sampl:ng&ln Situ Testing
® (m) of §3 3 g 252 B-Bedding J - Joint g 2¥a TeStieSU"S
- 3 ‘5& T - - Dri e
Strata zsEzou lﬁgég%gm §-Shear  D-Drili Break | - ogx Comments
2001 AGGLOMERATE (Continued) Ipt 3o [ ; I ] !
| [ [ i
| P IR b 20.12m to 20.36m - J,
b Pea ) 80°, un, ro, fe
N IEER YaREEEE] 20.17m to 20.29m - F,
rwiiiC§g§§‘; 60°, pl, he
Y P )0 NI § 0.40m to 20.46m - J,
Al 1 joc . ; ; 50°, un, ro, fe
- o | z : C ! : . ‘ 20.63m to 20.68m - P,
" I )fc R 45°, pl, 10, fe
;wu3Cusiw
I HE IR ¥ 20.89m: P, sh, un, ro, fe
oAl
21 [ 2°C IR | C |100] 80
Pl C N |
Y H AR | 21.15m: DB
2125 1 I 81
TUFFACEOUS SANDSTONE -very | |\ | | IVl 110 21.25m: DB
high strength, moderately Y PRI SO NI
weathered, blue-grey and brown B I NV R 21.38mt0 21.48m - J,
tuffaceous sandstone (altered) I : \/ ; Dl ol 70°, pl, ro
2165 ; PP
2 1 AGGLOMERATE - very high [ E P
strength, moderately weathered, I I 1]l
green-grey to blue-grey agglomerate | | 1}, | | R
i i Pl 21.87m to 22.03m - J,
22 | ' | o 1 sV, un, ro, fe
[ . [ 22.06m: DB
[ I [
I I (B |
I P
1 [
I [
I [ O
I P
-2 ik P
[l B [
I P 22.82m: J, sh, un, ro
) PL
|23 0 [ N
I P 23.03m: J, 20°, un, ro
. S | 23.14mt0 23.17m - J,
f 1 ; Lol : ; : 35°, curved, sm, fe
| RREN [
[ ¥ IR ANE
. i (IR | C |100{100
[ ) (BRI |
L2 . IR | 23.64m to 23.75m - J,
B L I ¥ 70, pl, ro, fe
| (BRI §
§ Pl i
. o . 1 X 23.91m: J, 25°, un, ro,
Log [ [N i | fe, ca
il I i [
g SRR | 1| 2443m: 0, sh, un, sm, fe
| ool (| 24.22mt024.28m-,
X ‘ | ’ . o 60°, curved, sm, fe
1 [ P
N I | PE| 24.43m 10 24.49m - J,
i l b | l‘ I | H 40°, un, ro, fe, ca
= - S PU 24.67m: P, 20°, un, sm,
I IR F A u\;e_m?
. S ‘ 1 24.71m 10 24.76m - J,
|1 b | I 55°, un, ro
L SRR} | ! Ll

Bore discontinued at 25.0m, limit of
RIG: Scout ffygstigation DRILLER: Chittleburgh (Total)

TYPE OF BORING: SFA to 1.8m then NMLC coring to 25m
WATER OBSERVATIONS: No free groundwater observed whilst augering

LOGGED: Niland/Bear

CASING: HQto 1.8m

(/)] Douglas Partners

REMARKS: Preferred route, approximately Ch 3515 offset 25m left. .

* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPa)

D Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample S Standard penetration test nitials:

U, Tube sample (x mm dia.} PL  Point load strength Is(50) MPa

W Water sample V  Shear Vane (kPa) N

C  Core drilling D> Water seep ¥ Water level Date:

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL.: 231.7 AHD* BORE No: 412
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376674 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425591 DATE: 4-5Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 6 OF 6
- Degree of i inuiti i i i
Description Wegthering e 5 Zractgre Discontinuities Sampling & In Situ Testing
=| Depth of =4 | cPacng ! : £ Test Resulis
(m) ® = (m) B - Bedding J - Joint e gd 8\0 Py
Strata zz2zoq o 5 82 §g | S-Shear  D-Dril Break Flogle® Comments
20! [ i [
[ I
P ol
I N
[ N T
[
I
[
Do
=] [
Poorrod
[
[ A
26 R
o1
ot 1
ot
ot
Eob ot
ol
Pt
b
-8 Pl
[
ool
ot
27 follod
R
R
o
R
ol
ool
o
Pl
L2 Pord
o b
Eorl i
ol
L og | P
[
[ A
[
I [
| Pobr i
| bt
| N
P HEo
-8 b Pt
A I i NN
! | e
[ I
L og (IR e
I b [
IR ol
[N ot
[T I R
[ ot
[T [N
R I
[ o
| I Pt
& IR .
I [
(IR N o
Ll Ll

RIG: Scout 103 DRILLER: Chittleburgh (Total) LLOGGED: Niland/Bear
TYPE OF BORING: SFA to 1.8m then NMLC coring to 25m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Preferred route, approximately Ch 3515 offset 25m left.

* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample Standard penetration test nitials:

U, Tube sample (x mm dia.} PL  Point load strength is(50) MPa

W Water sample V  Shear Vane (kPa) .

C _ Core drilling D> Water seep T Water level Date:

CASING: HQto 1.8m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater
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START CORING AT 2.6m

§
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-
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1
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|
§
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Bore 411 —2.60 m to 14.20 m

START cCcofING AT

Bore 412 -1.80 m to 10.00 m

DIVERSION OF SALISBURY ROAD PROJECT ( DI
ouglas Partners
TILLEGRA DAM PROJECT 39721.01 Gaotachnicgs-Enviranmant-Groundwalar




Bore 412 —10.00 m to 20.00 m

Bore 412 — 20.00 m to 25.00 m

DIVERSION OF SALISBURY ROAD PROJECT
TILLEGRA DAM PROJECT 39721.01

(/)) Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 244.0 AHD* BORE No: 413
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376219 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6427216 DATE: 05 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
Description ﬁgg{ﬁgﬁ% 2 S?é’:g};(th . Fracture Discontinuities Sampling & In Situ Testing
Depth =T <= Py
z (?g) of g5 g;gf i§; }.g:%g B -Bedding J - Joint g (g% = Test Resullts
z o SE‘;?,-S,E":E S - Shear D - Drill Break | & 8®Q:°
. Strata 328zp¢ Sl813121218]x o Comments
o TOPSOIL - dark brown clayey silt, [ TT T T
0.45|_S0me rootlets FrEn Frrrnd
" GRAVELLY SANDY CLAY - siff to i PR B { } L1
very stiff brown gravelly sandy clay, I ! P
gravel and sand fine to coarse } : : : : % : { } } : {
rained )
9 o RERRRZ:RERERE
fines content decreasing withdepth. | | | ] | | |/ EEERE
Grading to extra weathered PN T
sandstone RERRN7¢" RENREN
) I
I / [
- P /6 Firrid
3h1 |||t|§>./|||1u
14 _ !L!i!~/!§|l.ll
strength, moderately weathered, . I SR b 1.2m: J, 40°, pl, sm PL(A) = 1.69MPa
yellow brown tuffaceous sandstone cthov b o PL(D) = 2.25MPa
] l l I l \/ | l l ' I ! 1.33mto1‘43m-J,sv,
N (78°-88°) un, 1o
155 } : ' } : : } : : ' : \1.43mto1‘56m-Fg C |100] 56
’ LITHIC SANDSTONE - very high I l BRSO RN | 1.66mto 1.70m - J, 85°,
strength, slightly weathered brown I rtiih pl, sm, fe
and grey lithic sandstone with some
pebbly sandstone bands } : : } : ] : { : : : :
P g I
k2 Y I N ] o
Vb k ik 2.01mto 2.16m - J, 75°,
BN BB ERRERII pl, sm, ca
FHIR L} I |
gy [ ]
N PO
[IRINY [ IR ¢ PL(A) =3.42MPa
Frpt - IR
T I (IR |
N I I |
Pt - I | c | 100] o4
N I SR | 2.84m to 2.89m - J, 45°
[ I S | un. ro ’ B
e ] I PR ,S;Omto3.3m-J,sv,
: } : ; : ) } ; : : : : un, ro, fe (partially he)
Prp e I §
e IR ]
(I IR e
I I IR | _
BRI AR EERER 3.5m: DB Ay A Rpye i
: : : } { ) : : l : g 3 ™-3.58m: P, sh, un, ro, fe PL(A) = 3.66MPa
) 3.69m: P, sh, un, ro, fe
FHIRE L} Ly
] I IR ]
N I eIy 3.88m: DB
1 SF4 . AN IR e PL(A) =
& from 4.0m to 4.4m, subvertical - (A) = 3.556MPa
cacite veins {healed joints?) % : : } : i : l } : l 1 PL(D) = 3.26MPa
I I IR | 4.17m: DB
P (I i
PLIp L} L C 100 77
R T [ | 4.40m to 4.48m - J,
NN IERE I | 60°,irr/ un, ro, trace clay
N IR N 1 4.48m: P, sh, pl, sm, fe
Fiaget . IR 1 \'4.59m:P,30°,p!,sm,fe
N I (IR |
from 4.77m to 4.95m, subvertical 1B RN
calcite veins, partially open P - EEEE
[ EE Lty

RIG: Scout 103
TYPE OF BORING: SFA to 1.1m then NMLC to 10m

DRILLER: Chittieburgh (Total)

WATER OBSERVATIONS: No free groundwater observed whilst augering

LOGGED: Niland/ Rogers

CASING: HQto 1.1m

(/)] Douglas Partners

REMARKS: Preferred route, approx Ch 5250 offset 20m right. . .
* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector nitials:
B Buksample S Standard penetration test nilials:
U, Tube sample (x mm dia.) PL Pointload sirength is(50) MPa
W Water sample V  Shear Vane (kPa) N
C  Core driling > Water seep % Water level Date:

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 244.0 AHD* BORE No: 413
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376219 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6427216 DATE: 05 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
iofi Degree of Ro Fract Discontinuiti Sampling & In Situ Testi
Description . o = rac gre iscontnuities ampiing & In Sitt festng
| Depth of Weathering 53 |;S|tr?nlgt»hz| 8| Spacing . . o o= Test Results
o (m) St LI I%f”; (m) B - Bedding J - Joint & go‘ 8°\° &
. Strata E%% EE(D 3|§] Fél%f ;IE é §§ §§, §-Shear  D-DrillBreak | = |O &t Comments
N 50 LITHIC SANDSTONE (Continued) TT T[T T T R |]
PHIgE b b LT I il i)l | 5.07m:DB
NN IR EREEE i IR |
from 5.25m {o 5.9m, some large : } : : : B : } { : : 3 : H ; 5.28m: P, sh. un. ro, fe
subrounded pebble inclusions in e ER R
candsions AN IR SR R E RN (N I
T It I | N
N IS A I T §
] PR A | o |
T [ I I T A | IR
(TN TR O I I BN AR O] | 3 | . PL(A) = 2.6MPa
] [ A ] [ T W it ®
- Prre v | oy | oeemnshunrode
Q6 (AT [N SRS IR RN AR AR | RS NN PL(D) = 6.9MPa
N [N e BN I BN IO § | 1t 1 | 6.04m:P,sh,un,ro, fe C {100| 83
T [ A | RN IE!
R AR ERERE (R IN i ues 796 MPa
N IR | gt . o
crdrefsberralep o]y | 882med 20% i o fe
(T [N RS AN IR I BN | IR B
Pofbr el rrroo o] | e51mtossTm- 4, 507,
(Y [N SOOI I B A Iyt | plosm, fe, some fg
(AT N Y B B U AR Y RN om - J. 80°
e e rrrn [T 1) | &7imlo6.92m-J, 80%
] N IR AR | Moy e
[, S¥[TuFFAcEcUs saNpsToRE igh | | I TR T AN \2.92m: P, sh, un, ro, fe
]r7 to very high strength, moderately P L Frrrpl I .92m t0 6.98m - Fg
weathered, grey tuffaceous I I .\ Frrrpl bt M PL(A) = 1.94MPa
sandstone with some siltstone ] I I | I N 7.12m: P, sh, pl, sm, fe PL(D) = 1.34MP4|
bands 10mm to 50mm thick NIRRT NN B 'k 7.20m: P, sh, un, ro, fe
1 [ SO B RN L }_7.25mt07.27m-Fg
from 7.39m to 7.6m, altered zone : : : ! : \/‘ : : ll § t I H 7.3m: P, sh, un, ro
green, orange and brown (chloritic?) . (R RENERERE B | ) PL(A) = 2.99MPa
BBV EREER B | ! 7.55m: J, un/st,40°, ro, PL(D) = 4.76MPa
i LY EEER K i | fe and calcite
from 784m to7.9m, siltstone | | [ | i ' | | | [
inclusions N EER SN IRRRE RR |
ol o ; } : ll { :":: { i : } : : : \7.91m:J,24°,irr/un, ro
) R RSN EEREE EA N (|| 7-96m: OB
N (RS EERRE RN 1 813m: DB
Pttt J |
I IR RN R | |
B (ERRSSYEEREE IR 1
PIE D e VBT R | |
N IEEE S ERNEE R | c 100! o6
N IEERSEC AR RS ER |
HIIEEENHEEEEE B | | -
B S T e Fpy-ade:
cihrr M| i |
el R IR RN AR |
] [ S IR I A | |
N IR AN R ]
[T ER BN AV IR B AR I | |
[
} } i : : - ‘I : : } : { | \:.30mt09.33m-d,30",
pl, ro, fe
from 9.45m to 9.55m, siltstone ; E i : : N ; : : : ll : i .30m to 9.42m - J, 70°,
inclusions = I i h | | pl, sm, fe
b IR i b | | 42m: P, sh, un, ro, fe
RN EEREE BRI | |"o.58m: P, sh, irrun, ro,
N IRRRRVERREE ERE | Mgt PL(D) = 5.50MPa
il M | i .81m: P, sh, un, ro, fe PL(A) = 2.2MPa
) [N AA N ! |

Bore discontinued at 10.0m, limit of

RIG: Scout ify@stigation

DRILLER: Chittieburgh (Total)

TYPE OF BORING: SFAto 1.1m then NMLC to 10m
WATER OBSERVATIONS: No free groundwater observed whilst augering

LOGGED: Niland/ Rogers

CASING: HQto1.1m

(/)] Douglas Partners

REMARKS: Preferred route, approx Ch 5250 offset 20m right.
* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initials:

B Buk sample S Standard penetration lest nitials:

U, Tube sample (x mmdia.} PL Pointload strength 1s(50) MPa

W Water sample V  Shear Vane (kPa; .

C __ Core drilling P Water seep 2 Waterleve! Date:

Geotechnics - Environment - Groundwater




BOREHOLE LOG

413

BORE No:

SURFACE LEVEL: 244.0 AHD*

EASTING:

Opus International Consultants (NSW) Pty Ltd

Tillegra Dam, Diversion of Salisbury Road

LOCATION: Localities of Bandon Grove, Munni and

CLIENT:

PROJECT No: 39721.01
DATE: 05 Mar 08
SHEET 3 OF 3

376219

PROJECT:

6427216

NORTHING:
DIP/AZIMUTH:  90°/--

Underbank
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CASING: HQto1.1m

LOGGED: Niland/ Rogers

DRILLER: Chittleburgh (Total)

RIG: Scout 103

TYPE OF BORING: SFA to 1.1m then NMLC to 10m

WATER OBSERVATIONS: No free groundwater observed whilst augering

* Surface levels interpolated by client from surface terrain model and are approximate only

Preferred route, approx Ch 5250 offset 20m right.
SAMPLING & IN SiTU TESTING LEGEND

REMARKS:

Douglas Partners
Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

2 Waterlevel

Standard penetration test
Shear Vane (kPa)

PL  Pointload strength Is(50) MPa
Water seep

pp Pocket penetrometer (kPa)
PiD Photo ionisation detector

S
v
>

Tube sample {x mm dia.)

Water sample

Disturbed sample
Core drilling

Auger sample
Bulk sample

A
D
B
U,
w
C




DUNGOG

Bore 414 -1.30 m to 13.60 m

DIVERSION OF SALISBURY ROAD PROJECT

TILLEGRA DAM PROJECT

39721.01

[

Douglas Partners

Geotechnics - Environment - Groundwaler




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 247.2 AHD* BORE No: 414
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376615 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425914 DATE: 06 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
Description v?,:g{ﬁ:ﬁ%f © Stlr?eongth .| Fracture Discontinuities Sampling & In Situ Testing
1 Depth 95 g1 8| Spacing =2 Test Results
! (m) of QS%E! B I%I-fw(;u B - Bedding J - Joint § godg\c 3
Strata 5%%%&‘{0 313 @%@E §g | S-Shear  D-DrilBreak | & |O g|@ Comments
TOPSOIL - dark brown clayey silt, IR FrTTTT TT
0.1 some rootlets LERERR ELEd b I
-3 CLAY - fim grey clay damp to moist : } § : { : : ; { } : H
[N P b
e Prirtd i
I Frrrrd b
P P I
becoming more sandy with depth. (IR (I I
Grading to extremely weathered (I [ I
sandstone/rhyodacite P (I I I
FErd FErd I
P PP |
i P (I AR I
Pl L I
| o P P Il
N P Pt I
13~ SANDSTONE - high 1o very high ; T ; R | ; T H T3mio 1.38m - Fg
strength, moderately to slightly - _
weathered, banded brown and ] I I 't | 1.45m 10 1.50m - J, 55°, PL(A) = 1.51MPa
grey-green sandstone with fine Pip iy N I U clay filled
\cfross.bedded lenses of mudstone P L . I1 [“.55m: P, sh, un, ro, fe
om 1.6m, high strength, slightly I I N I c {100 76
weathered, blue grey sandstone I N B EI
om 1.82m to 2.67m, moderately : : : : : : : : ; } : : 1.86m: P, sh, Fg/clay
Lo weathered rih o b i h | filled
bl EERR R | 1.99m to 2.05m, J, 55°, PL(D) = 2.86MPa
o N IRER R NREEE ¥ N
B BBRRSSERERR R | [215m D8
N I I I | 2.28mt0o2.31m-
N I eyl 11 ]\ Fglclay filled
IR IREE R I I .35m: P, Fg
IRl IR I I .43m to 2.48m - J, 60°,
N1 L N 11 [\ un, ro, clay filled
N I Prvigd b .59m to 2.66m - Fg
[T I I R W ) o
cofer b ey o | 37ame28zm 50
P IR IR NN
L3 [T LRI ¢ N I 111 | 296mto3.0m-J,30°
IR NN I tE 1 plclayfiled
< I | N N [N
B IR L) IR R
LI - I IR
from 3.33m to 4.70m, moderately NEEEA N N j [1 [} 3.34m to 3.35m - J, 30°,
weathered to highly weathered B RN N N 11 pl, clay filled (4mm
N EREEE RN { [ || thick)
v NEEE I 35m: P, sh, un, ro C [100] 35
N R, NS B 1 .35m to 3.57m - J, sv,
I ERERE INEEE R 1 \ljun, ro, felclay filled
frend I I I .68m to 4.0m - Fg
vy N I
L4 EEEEEE N I .
e NENE K {1 | 40mto4.06m-.),60% PL(D) = 8.58MPa
(11 RN B | pumro
.2 | I [ | H 4.13m {0 4.48m - J, sv,
A ERER! o I un, ro, clay filled
Fpritg- I I I
gL NN N b
Py I i1 | 448mto4.60m-Fg
: | II : : : : } { : H PL(D) = 1.69MPa
ot SRR i 4.67m: P, 10°, pl, sm, fe
I LN SN I FE ] 4.81mto 4.89m - J, 60°,
IR I I bt un, ro, fe
Lok i rr R

RIG: Scout 103
TYPE OF BORING: SFA to 1.3m then NMLC coring to 13.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering

DRILLER: Chittleburgh (Total)

LOGGED: Niland/ Rogers

CASING: HQto 1.3m

(/)] Douglas Partners

REMARKS: Preferred route, approx Ch 3860 offset 20m left.
* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Buksample S Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength 1s(50) MPa
W Water sample V  Shear Vane (kPa) .
C__ Core diling > Water seep ¥ Waler level Date:

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 247.2 AHD* BORE No: 414

PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376615 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425914 DATE: 06 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description Veggtrhe:d(r)zfg o S:?ecjr?gth .| Fracture Discontinuities Sampling & In Situ Testing
J| Deptn of SSrTT gl Spacing , 4 o |oR|n | TestResults
14 (m) © 5 §|3| igl |f|§§ B - Bedding J - Joint & 5 6l0e &
Strata %%%%&Eo Siglééljélglé § S-Shear  D-Drill Break | = oL Comments
5] SANDSTONE (Continued) (NINT TR RN M I T [™4.92m 6 5.05m - J, 60°,
Pr e I | un,ro,fe
& AT [ SNt I I [ I R5.13m: J, 30°, un, clay PL(A) = 4.65MPa
b IRIET IOR I SO B OO Y EI | \ﬁlled PL(D) = 4.65MPa
53 = ONGLOMERATE/AGGLOMERATE | | 1 ! 3’°= P | 5.17m: P, sh, pl, clay
- high strength, moderately to NN B C I I I [\fitled
slightly weathered, brown-grey N ) RIS EI! | ["5.3tmto 5.35m - J, 45°,
conglomerate/agglomerate N OC TN P | [\plro
[ 3( [ I | 5.50m to 5.55m - J, 45°, c 11001 93
589 SANDSTONE - high to very high I I e N W | I [\phro
strength, slightly weathered, : : } : : e : } : } : : : 5.68m: DB
blue-grey to grey-green and brown 5.87m: P. sh, pl. ro, f
sandstone P rfecprtr g o[ 2efm: b s phro.le
-6 BRI RESEREEN | | [5:95mto611m -4, 70",
P b | ’
B IEINT IO el I IR IR O | | . |
< RN (RS RRRAE | | | S;tm:P. sh, un, clay PL(A) = 3.52MPa
IEIRT LI DSON NI IR AT | I' Ne.20m: pB PL(D) = 2.46MPa
b L AR | ! 6.4m: P, 10°, pl, clay
R I SN R | \zned
I I - R | 46m to 6.84m - J, sv,
P rie b he
(RINT I N SORY AN AR AN AN |
(EIT IRR I SOt NI N AN £
IR [ N I |
(REINT LI N SOt NN IN IR O AN |
7 Prbb e bbb PL(A) = 4.77MPa
PR gt ucs 56.5 MPa
B P bbb eI
& IR [ e B [
N I N N | 1 | 7.28m: P, sh, pl, sm, fe
EIET 1IN SEOE) BN AN N B AN F |
RN I ] | |
from 7.51mto 7.75m, high strength, | 1 IfT 1 1 o) 111 T |
moderately weathered P b P |
P r i i} | 7.65m: DB
[ e I S NI O O ey | [ C [100] 67
[ERERT IR I SR B AN AN I A § !
[T LAR AN RO BN O A ¢ {
¢ 80 SANDSTONE -very high strength, } : { i } o ! ', ; ; } ; : PL(A)=4.12MPa
slightly weathered grey-green b R | |
3 sandstone
& FHIP I I
I I e !
P I ] !
IR I I !
NI I IR | |
Fp [ | |
(NI I [ | ™ | 8.67mto8.8m-J
P RERELI U anroe =0
[INI! I N I RNs.8m: Fg
[ I N | I Ye.82m 0 9.10m- 4, sv,
Lo I FHTT U] ol sm, fe
] I FEip J
- I I | !
o PR FEr I
= 0.72MP.
from 9.27m to 9.46m, medium Pl T | ) PL(A) = 0.72MPa
strength, moderately weathered, N I FHIP T | \g~32m~ DB
orange-brown |l i [ 11 | ! | ).34m: P, sh, pl, clay
| Ip :lllli imnghll
(I 1 I ! .42m: P, sh, pl, clay
P RERNI| | ||filled C |100) 70
P I I ! ﬂl.éSdm:P,sh,pl,clay
I I | ]
[ T RN | | 9.85m to 10.12m, J, 80°,
] I N 1 i | phro,fe
RIG: Scout 103 DRILLER: Chittleburgh (Total) LOGGED: Niland/ Rogers CASING: HQto 1.3m

TYPE OF BORING: SFA to 1.3m then NMLC coring to 13.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Preferred route, approx Ch 3860 offset 20m left.
* Surface levels interpolated by client from surface terrain model and are approximate only

SAMPLING & IN SITU TESTING LEGEND CHECKED
D D e B P o dotacior |
isturbed sampie oto jonisation ?ECOF lnitials‘
B Buk X S  Standard tration test -
B DukmeE ) 3 pendarpencialonies (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) 5 % .
C__Core diiling D Waterseep ¥ Waterlovel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 247.2 AHD*

BORE No: 414

PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376615 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425914 DATE: 06 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
P Degree of Rock i inuiti i i i
Description Wegthen'ng g Strength | & I;ra:éﬁ\re Discontinuities Sampling & In Situ Testing
~s| Depth f ST T T (e Cheand 4 . ® Test Results
| (m) [¢) S3[33 g |g|§‘§° (m) B - Bedding J - Joint § gdgc\c Py
Strata E%é%m&o 3@@@‘% :|E é §§ E? S - Shear D - Dritt Break | = o&n: Comments
108 from 10m to 10.2m, moderately to : ; ; } : : : ; ; : : H LH
A highly weathered, orénge brown A IRE Conh o 10.42m t0 10.15m - J,
2 SANDSTONE (Continued) Il ERER | B | 45°, pl, ro
N I v ot oaf | 1o.28m:DB PL(A) = 8.26MPa
(N I I | T
P I | Y
(AN I I IR
Fpd I ] [
TP NI ] [ |
(I I NN [ R
(A NI | R | c 100! 70
S T [N L1 1T)] 1091mto 11.16m- J,
it P FETT I I 11 L1 85°plsm
g I [
L8 from 11.15m, very high to extremely | | | [} ] N N
high strength, slightly weathered I T b Eorr b
[ FEiTd oot
I FErn ot
[ 11t FEHT [
(I I P o
(] 1 PP [
P i [
I P (R
PO Frrtd |1t 1| 11.82m: DB
P NN I PL(A) = 8.5MPa
F12 Faf F1bnd AR PL(D) = 8.92MPa
P P b
" [N T P b
« (N I P bl
(G T (IR [ N
Py et [
R INE [ DR I O O O R
IRINE R Y O A I A Pt
[ T FEld Pl
[ I FET R C | 100]| 92
[ FEE [
N I NN I P =T e
P RN P (D) =10-36MP3
13 P P e
I i P LT 13.08m: J, clay filled
- Pt P [EEE BN
B (G I I [EE AN
(A I FET RN BN
Fifn RERR Do | d3.30mto 13.34m -,
[ T PP RN N T
[ PP N A PL(A) =9.07MPa
136 i _ _ N N R T P PL(D) = 8.17MPa|
Bore discontinued at 13.6m, limit of ; i ; ; i ; ’I ; i i | i ii ii
nvestigation RN NEERRRRIIEE
FErt R A Pt
(I [ I
L1g [ [ N
[N b I
- P P EEid b
'S [ Pl rdd N
e (S A [
P I A I
P P [
(I PP bd I
[ I I Frbni b
P N P
I Pt P i
P (I AR P 1
FErt N A ot
| [ [
RIG: Scout 103 DRILLER: Chittleburgh (Total) LOGGED: Niland/ Rogers CASING: HQto 1.3m
TYPE OF BORING: SFA to 1.3m then NMLC coring to 13.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Preferred route, approx Ch 3860 offset 20m left.
* Surface levels interpolated by client from surface terrain mode! and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disurbedzample Bl Photo iaaton ceecior
initials:
B e fmaia) S et 5 e (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) N
C__ Core diilling > Water seep ¥ Water level Date: Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 153.2 AHD* BORE No: 421
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 377035 PROJECT No: 39721.01
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6424898 DATE: 17-18 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description ve:gtﬁ:ri%f o Stlfgngth .| Fracture Discontinuities Sampling & In Situ Testing
1| Depth 95 o e E| Spacing = Test Result
2! (m) of 558 15 98S] M 8 - Bedding J - Joint 212518 es &esu s
Strata 5335000 |DEHSEEG] | 82 88 | SSvew O-omees | P OZIZT] comments
0.05FILL - gravelly silty clay, grey. dry | T T T T T ROA T T T EERE
) SILTSTONE - extremely low } : : : : — { : : : { } : H H
2 strength, extremenly weathered grey —
siltstone (NS T T T I R B B B O R
(I O O T ] I B R O A IR
[T I O T et R R OO O (N
[T S I T it 0 B B O A 1
[ N O O B OO O I
[ O T U I O O N
(I A T I I O O bt
Pyl p—rert P
L T T I il O I O O O P
IR IO D RO O A O I I
1 (10 T T T U B O O O o1
(N T T T A Uy B B B DO R
o Prrer =ttt [
- Pt b=t R
RN N o1
[T T U B B A R O IR
N I e A R
I I T T e N I O O O [
NN N R I
[T ST T T O O A b
(T O U I O O b b
(T N T ) I O O O Forr i
Pt =i Porrod
2 [/ I R I O Rt R O O O I
I I M N I o1
= T A PO R A I o
- P =4t IR
[T I I T et R OO RO R
PP rri =i R
0 T T O O O O I I O R
255 i L) [ [
META SILTSTONE -mediumtohigh | v ¢ 1 | — 1 111} TR 2.75m to 4.2m, unless
strength, moderately weathered, b = EREEE R othe:rvvlse stated,
fractured, grey brown meta siltstone | k| | N EEEE A partings at 5° to 25°, ro,
un, fe, typically
TS
T ragmented in parts =
s B REE SRR A |1 ||shearzone) PL(D)=0.98MPa
I — gt I .55m to 2.75m, fg zone
o calcite veins and infilled joints P =t I 75m o 3.12m, J, 65°, C | 100] 35 | p (D) =0.65MPa
2 between 3.10m and 3.38m, NI EEEEEE ER it Vi, ro, ca filled, he
microfaulting evident along joints at N IEEE i EEEE BE! I 08m to 3.70m,
81°10 83° (2Zmmto Smm B IR e |1 | multiple parallel and
displacement), (shear zone) rhrrl=hvr b | 11 | cross-cutting joint sets
N NS R EE ||| | 2t65°t085° 10mmio
1™ I P R N I 30mm horizontal
(IRERE N ENE B 1] | Shading fe and ca, pl,
N REE e EREE AR xzan\;sh’eamne?’
(R [T DU R O O IR [ B .7m to 4.2m, multiple
] N O A I B! 11 joints at 50-54°, pl to irr,
L4 ] IR bl R N I g5l |1 | smtoro, some fe and
FIRETLL—h P | [ calcite infill, 50-80mm
e | 11 T | gt 1] | li!\SPaCing
-2 from 4.15m to 4.21m, extremely LR L= | R 4.15m to 4.2m, clay
weathered to highly weathered,very | (| | (1 1. 11 b 11 | Lol \seam, ew zone c|8]o0
low strength yellow brown sandstone b l=4 0 | 11 il4.2m: Unless otherwise
band b=l B stated, joints 60° to 85°,
b oo pr o [ un. fe, extending
N R el R . - Ty 300mmatapprommately
48 CORE [OSS - from 4.6m 0 4.8m ~ ST [ || 0omm spacings
4.2m to 4.4m, multiple
8 1 ' ) parallel J sets at 60° o
| META SILTSTONE - (See below) T =1 it 17 ‘80", curved, partially
[T SRR R B A I I | {1 [} healed, calcite infill C {100| O
{1 130 T Bl N O I [ | [ 3mm thick (15-20mm
RIG: Scout 103 DRILLER: Chittleburgh (Total) LOGGED: Niland/ Rogers CASING: HW to 2.55m

TYPE OF BORING: SFA to 2.55m, then NLMC coring to 7.9m
WATER OBSERVATIONS: No free groundwater observed whilst augering

(/)] Douglas Partners

REMARKS: Prefered route, approx Ch 2695 offset 20m right; Bore drilled on benched pad.
* Surface levels interpolated by client from surface terrain model and are approximate only
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S Standard penetration test nitials:
U, Tube sample (x mm dia.} PL Point load strength 1s(50) MPa
W Water sample V  Shear Vane (kPa) |
C  Core driling D> Waterseep T Waterleve! Date:

Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 153.2 AHD* BORE No: 421

PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 377035 PROJECT No: 39721.01

LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6424898 DATE: 17-18 Mar 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 2 OF 2

Description Degree of Rock Fracture Discontinuities Sampling & In Situ Testing
Weathering 5 Spacing

g (m) B -Bedding J - Joint
S - Shear D - Drill Break

Depth
m) of
Strata

501 from 5.0m to 5.15m, meta I
sandstone, fine grained, orange |
K3 brown, iron stained |
META SILTSTONE - medium to !
high strength, moderately !
weathered, fractured to highly I
fractured, grey brown meta siltstone :
]
|
|
|
|

RL

Graphic
Lo

a Test Results
] g ® &

EW

HW

swW
Type
Core

Rec. %

2K Comments
horizontal spacing) PL(A) =0.23MPa
4.4m to 4.6m, highly
fractured (shearzone),
muitiple sv joints

4.6m: CORE LOSS:
200mm

4.8m to 5.0m, parallel
Jx2, 83°, irr, calcite infilf,
1mm, partially open
(drilling induced) with C {100| 0 |PL(D)=0.70MPa
cross cutting J's at 82°
and 84°, pl, sm, fe
5.13m to 5.15m, J, 36°,

with some very fow and low to
medium strength bands in parts

5.67m to 6.05m, parallel
sv joints {(83°-80°),
calcite infill, he, 10mm
horizontal spacing
5.76m to 5.90m, parallel
Jx3, 30°-40°, pl to st,
sm, fe, 40-60mm

cutting joint sets x2 at
40°, pl, sm, fe

.07m to 6.17m, fg zone
.27m to 6.37m, ew
zone, friable

44m to 6.49m, fg zone
A49m: Jx2, 20°, healed C | 100| 23
.65m to 6.85m, J, 75°,
irr, smto ro, fe and ca
.82m: J, 182, irr, ro, fe PL(D) =0.97MPa
.86m to 7.0m, J, 27°,
pl, sm, fe, multiple sv
joints and calcite veins
-7.0m to 7.2m, fg zone,
(sv joint sets, calcite)
7.2m 1o 7.85m,
numerous joints at
25°-30°, pl to un, sm to
ro, some fe and calcite
[7.2m to 7.37m, multiple
sv joints, irr, fe, some
calcite infilling

7.37Tm:p

7.8m to 7.86m, sv joints,
healed, some calcite, irr

Lt b b b b b by |

e Bore discontinued at 7.9m, limit of

r8 investigation

i1
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|1
[
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b
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|1
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R
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P
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RIG: Scout 103 DRILLER: Chittleburgh (Total) LOGGED: Niland/ Rogers CASING: HW to 2.55m
TYPE OF BORING: SFA to 2.55m, then NLMC coring to 7.9m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Prefered route, approx Ch 2695 offset 20m right; Bore drilled on benched pad.
* Surface levels interpolated by client from surface terrain model and are approximate only

SAMPLING & IN SITU TESTING LEGEND CHECKED
D D i B P oo Garmcior)
isturbed sampie oto lonisation gecor lnitials: ’
B Buk e S  Standard tration test
B Bkl e S Sendocpenciaionil, )} Douglas Partners
W Water sample V  Shear Vane (kPa) N - B
C__Core dilling > Waterseep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




' DUNGOG 3972001 BH 421

2 | START CORING AT 2:55m

34
54

18 MaR 08

Bore 421 - 2.55mto 7.90 m

DIVERSION OF SALISBURY ROAD
TILLEGRA DAM PROJECT

PROJECT
39721.01

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler




CLIENT:
PROJECT:
LOCATION:

BOREHOLE LOG

Opus International Consultants (NSW) Pty Ltd
Tillegra Dam, Diversion of Salisbury Road
Localities of Bandon Grove, Munni and
Underbank

SURFACE LEVEL: 182.0 AHD*
EASTING: 376916
NORTHING: 6425026
DIP/AZIMUTH: 90°/--

BORE No: 422
PROJECT No: 39721.02
DATE: 26-28 May 08
SHEET 1 OF 3

RL

Description vl\:/):gtﬁgrﬁfg -

Discontinuities

Fracture

Sampling & In Situ Testing

Depth
(m)

Q
&

Q

of sS
o

Strata 5E3zve

B -Bedding J-Joint
S - Shear D - Drill Break

Water

a Test Results
19 &

Type
Core
Rec. %

Comments

182

‘5"2

(o]
V!

CLAY AND GRAVEL - Hard brown P

clay and gravel and fine to medium Pl

sized subrounded gravel, M<Wp PEb
i

0.7

0

AGGLOMERATE - Variable strength
(very low to high), highly weathered,
brown agglomerate

mfu° “~0~° . 07°

(AR
]
N

0

TS
avER

>0

N
0 S
o\

0.82m: P, sh, h
0.87m: J, 45°, h
\0‘94m: P, sh, un, ro
From 1.0m to 1.05m Fg
v.ogm: P, sh, clay infill
\1.12m: J,45° h
\1.18m: J, 8V, h
From 1.24m to 1.25m P,
ish, clay lined 1Omm
thick

\

CORE LOSS - 0.15m

t1.3m: P,sh, h
1.36m: J, 20°, h, clay

185~ AGGLOMERATE - Extremely low

strength, extremely weathered
brown agglomerate

(@

)0% \)0
N

lined

1.42m: P, sh, un, ro
1.5m: CORE LOSS:
150mm

From 1.65m to 1.8m Fg
From 1.8m to 2.0m

20 = ORE LOSS - 0.05m

2.0%1

LITHIC SANDSTONE - Very high
strength, fine grained, grey-blue
lithic sandstone

50mm
2.06m: J, 20°, pl, sm,
\ciay lined 1mm thick
2.36m: P, sh, un, sm
\2.38m: P, sh, un, sm
2.42m: J, 45°, clay filled
\up to 5mm thick
\2.53m: P, sh, Friable
infill 5mm thick
2.6m: J, 70°, pl, sm, clay
fined 1mm thick
2.75m: P, sh, un, ro

\3.05m: P, sh, un, ro
\3.1m: P, sh, un, ro
\3.14m: P, sh, un, ro
\3.2m: P, sh, un, ro
\3.24m: P, sh, un, ro
3.28m: P, sh, un, ro
3.36m: J, 20°, un, ro
3.4m: J,45° h
3.44m: P, sh, un, ro
3.53m: P, sh, un, ro
3.55m: P, sh, un, 1o,
clay lined 2mm thick
3.7m: Fr, SV, h
From 3.83m to 3.86m
\Fo
4m: Fr, SV, h
4.07m: P, sh, un, ro

4.24m: P, sh, h

4.34m: P, sh, un, ro-sm,
\clay lined 1mm thick
From 4.44m to 4.7m Fg

4.75m: Fr, SV, pl, sm

4.9

CORE 0SS -0.1m — =

4.9m: CORE LOSS:

C j100| O

PL(D) = 0.02MPa

C (100 20

20

C [100} 57

C |100] 33

PL(A) = 3.5MPa

C 100} 50

RIG: Edson 3000 Truck

DRILLER: J Simon (APS)

LOGGED: Harris

TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 14m

WATER OBSERVATIONS: Free groundwater observed due to drilling fluids

REMARKS: Preferred route (E2), approx Ch 2870 on centreline
* Surface levels interpolated by client from surface terrain model and are approximate only.
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa}
D Disturbed sample PID Photo ionisation detector Initials:
B Buk sample S Standard penetration test nitials:
U, Tube sample (x mm dia.) PL  Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa) . Date:
C  Core drilling D> Water seep T Waterlevel g

CASING: NW to 8m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 182.0 AHD* BORE No: 422
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376916 PROJECT No: 39721.02
LLOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425026 DATE: 26-28 May 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description Vegg{ﬁgi‘r’]g _ Rock .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth f 2| Spacing . ) 2 Test Results
Z (m) [ g B - Bedding J - Joint & gd 8\° Py
2 S -sh D-Drill Break | 2 |0 2|&®
. Strata 88 ear miBrealc | = 1O ZI® | Comments
- 501 AGGLOMERATE - Extremely low to I 100mm
medium strength, extremely i From 5.0m to 5.3m Fg C (100] O
weathered to highly weathered, !
53 brown agglomerate !
5‘4 CORE LOSS -0.1m ?bsom: CORE LOSS: c|60| 0
[ AGGLOMERATE - High to very high 2 N5 23m: P sh. un. ro
strength, highly weathered to C s 47m: J,65°, un, ro
moderately weathered brown ) % \N5.55m: 4 25°. un, ro
agglomerate N 5.67m: J, 55°, un, ro C j100] 24
C 15.7m: J, 70°, un, ro
)0 \S.Bm: J, 45° un, ro
- C 5.86m: J, 45°, un, ro
Lele D C 2 5:95m: P, sh, un, ro
)UC From 6m to 6.15m Fg ¢ 100l o
o \6.15m: J, 45°, pl, ro-sm
D C \6.2m: J, 45°, pl, fo-sm
\6.25m: J, 45°, pl, ro-sm
¢ 6.3m: J, 45°, pl, ro-sm
h" §6.42m: J, 45°, st, pl, sm
C 6.46m: J, 40°, pl, ro-sm
6.5m: J, 40°, pl, ro-sm
)odc 6.51m: P, sh, h C 100 O
s 6.56m: P, sh, clay filled
3mm thick
)ac 6.6m: P, sh, clay filled
=3 [t 3mm thick
Lel 7 8) 67m: J, 75°, h
6.7m: J, 30°, pl, ro
)OC 6.86m: P, sh, un, ro
3" 6.9m: P, sh, un, ro
C \From 6.9mto 7.12m Fg
: )0 n7-25m: J, 45°, un, ro
L ped \7.34m: J, 65°, un, ro
N ¢) 7.4m: J, 65°, un, ro C 100 38
i 7.54m: P, sh, un, ro
From 7.6m to 7.76m
JIFr, SV, un, ro
7.8m: J, 50°, pl, st, ro
From 7.9m to 8m Fg
13l s
8.12m: P, sh, un, ro
8.24m: J, 45°, un,
ro-sm, clay lined 1mm C [100] 22
thick
8.32m: J, 20°, pl, ro-sm
8.35m: J, 20°, pl, ro-sm
8.4m: J, 20°, pl, ro-sm
t8.64m: P, sh, un, ro
o8 [ TR \_8.7m:J, 70° to 80°, pi
- = T From 8.75m to 8.8m Fg
CORELOSS -0.2m v ~"1\6'm: CORE LoSS: clolo
lele 0o TS | S| 200mm
- | AGGLOMERATE - Medium N TR e B | i | From8mto9.25m Fg ¢ l100] o
strength, moderately weathered, T P C P L
brown agglomerate (Matrix washed I NoA || il [
9.25 out during drilling) i ‘ p— ‘ =1 9 95m: CORE LOSS:
9.35\CORE LOSS - 0.1m e - 7=, 100mm c(myo
AGGLOMERATE - As above, 9.0m | | i|! | | 3C N I it 1 | From9.35mt09.55m
955110 9.25m N Pl i | Fa c =T
9.61\CORE LOSS - 0.05m T =0 = 255m: CORELOSS:
" I g - i
AGGLOMERATE - High strength, I C N I VS| 11 [\97miP,sh, st sm
slightly weathered, brown-grey . ) o i1 (i neremid, 70%h clo4| 25
agglomerate I I I I \9.79m: P, sh, un, ro
el b L [tesemPshun ro PL(D) = 0.13MPa
RIG: Edson 3000 Truck DRILLER: J Simon (APS) LOGGED: Harris CASING: NW to 8m
TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 14m
WATER OBSERVATIONS: Free groundwater observed due to drilling fluids
REMARKS: Preferred route (E2), approx Ch 2870 on centreline
* Surface levels interpolated by client from surface terrain model and are approximate only.
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dishroed sample B Photo ieikation Getgcir
151 010 (O e
B Buk ! Standard i Initials:
T L me s, (/)] Douglas Partners
aier s e
C_ Corearilng > Watrsesp % Wiatorlove Date: Geotechnics - Environment - Groundwater




CLIENT:
PROJECT:
LOCATION:

BOREHOLE LOG

Opus International Consultants (NSW) Pty Ltd
Tillegra Dam, Diversion of Salisbury Road
Localities of Bandon Grove, Munni and
Underbank

SURFACE LEVEL: 182.0 AHD*
EASTING: 376916
NORTHING: 6425026
DIP/AZIMUTH:  90°/--

BORE No: 422
PROJECT No: 39721.02
DATE: 26-28 May 08
SHEET 3 OF 3

RL

2

Degree of
Weathering

Description

Rock
Strength

Discontinuities

Fracture

Sampling & In Situ Testing

Depth
(m)

of
Strata

Lftow
_{Medium

_iExLow
_Jvery Low

High

[r=3

B - Bedding J- Joint
S - Shear D - Drill Break

Very Higl
Ex High
Water

[a]

Test Restullts
g R &

Type
Core
Rec. %

Comments

T
168

-1

12

13

14 140

AGGLOMERATE - High strength,
slightly weathered, brown-grey
agglomerate (continued)

From 10mto 10.12m Fg

10.2m: J, 70°, un, ir, ro

\10.33m: J, 20°, pl, sm
10.35m: J, SV, ir,
\parlially h

From 10.4m to 10.75m
Fg

1075 ORE LOSS - 0.9m

10.75m: CORE LOSS:

10.85

strength, slightly weathered,
grey-blue agglomerate

Rockmass fresh with staining below: k
13m

AGGLOMERATE -Hightoveryhigh | 1, fC T

100mm
10.9m: P, sh, un, ro

From 11.1m to 11.5m
J/IFr, SV to 70°, un, ro,
partially h

11.53m: P, sh, un, ro
11.6m: J/Fr, SV, un, ro

11.76m:
~ ol 11.84m:
[M1.80m:

P, sh, un, ro
J,45° h
P, sh, un, ro

12.22m: J, 70°, un, ro

12.42m:

12.49m:

ro-sm
12.65m:
ro-sm
12.68m:
12.72m:

12.83m:
\1 2.95m:

13.1m: P, sh, un, ro
13.2m: P, sh, un, ro

P,sh,h
J, 45°, un,

J, 45°, un,

J, 45°, un, ro
J, 45°, un, ro
P, sh, pl, ro
P, sh, pi, ro

13.39m: P, sh, un, ro

\13.49m: P, sh, h
13.52m: P, sh, h, calcite
N“13.57m: P, sh, h, calcite

113.63m: J, 45°, h
113.67m: J, 45° h
13.69m: J, 30°, h,

calcite vein

O
[<o
=

C (100} O

C (100} O

c |100] 58 | PL(D) = 1.9MPa

PL(D) = 1.8MPa

C {100] 64

C {100 O

Bore discontinued at 14.0m, limit of
investigation

,
H
i
i
|
1
|
|
|
i
|
|
|

13.71m: J, 45°, un, ro
From 13.8m to 14m Fg /

;13.75m: J, 45° pl, ro

i
|
|
[
|
|
|
|

|
. |
i I

RIG: Edson 3000 Truck

DRILLER: J Simon (APS)

LOGGED: Harris

TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 14m

WATER OBSERVATIONS: Free groundwater observed due to drilling fluids

REMARKS: Preferred route (E2), approx Ch 2870 on centreline )
* Surface levels interpolated by client from surface terrain model and are approximate only.
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penstrometer (kPa)
D Disturbed sample PID Photo ionisation detector Initials:
B Buksample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL  Point foad strength Is(50) MPa
W Water sample V  Shear Vane (kPa) N
C  Core driling > Waterseep ¥ Waterlevel Date:

CASING: NW to 8m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BORE 422: 0.70 m to 10.00 m

SES

ol BORE 472 £uD 14m

BORE 422: 10.00 m to 14.00 m

DIVERSION OF SALISBURY ROAD

TILLEGRA DAM PROJECT PROJECT | [(/)} pouglas Partners

39721.02 Geolechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 202.0 AHD* BORE No: 423
PROJECT: Tiliegra Dam, Diversion of Salisbury Road EASTING: 376866 PROJECT No: 39721.02
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425265 DATE: 14-26 May 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
Description v‘agg{ﬁgﬁ‘r’]f © St?é)r%th _| Fracture Discontinuities Sampling & In Situ Testing
_i| Depth ¢ S5 g8 Spacing ® Test Results
&l m) o © & 5 22 M B - Bedding J - Joint 2 2%8 2
§ Strata =zzz, & 35575 52 88 | S-Shew D-DrillBreak | & |O @l@ Comments
N SILTY CLAY AND GRAVEL - Hard, c P el
brown silty clay and gravel . b
N KL
I P
i rrod
|t | |
07" GRAVEL AND CLAY - Extremely ¢ ool o
weathered brown gravel and clay
(with soil like properties), with 100| 0
- general composition of clay with
rRr embedded fine to coarse sized
subrounded fragments of
agglomerate and lithic sandstone
C |100} O
_§_2
C (100} O
-::;_’_3
3.15 c 5710
7| CORELOSS-0.16m 3.15m: CORE LOSS:
33 150mm
1 GRAVEL AND CLAY - As above
cCis57]|0
.| *°| CORELGSS-0.14m = = T 3.9m: CORE LOSS:
B4, LA | —LL_| 140mm
" GRAVEL AND CLAY - As above B ZEE T
414 CORE LOSS-0.34m Ry Ry " 444m:CORELOSS: | C |48 |0
S ; NG ; .~ | 340mm
27N 2 N 71N
448 i IR AR [
’ GRAVEL AND CLAY - As above FTT 1 PY b [
Prlle I I I I ]
ERRAG ERENEE RERE
Pl @At RN
. Erb i
490 “30 :,mml S\ C 5110
7| CORELOSS-0.2m -y i =7 4.92m: CORE LOSS:

RIG: Track Mounted

DRILLER: J Simon (APS)

LOGGED: Handley/Harris

TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 16.0m)
WATER OBSERVATIONS: Free groundwater observed due to drilling fluids. 90% water loss from 15.3m.

REMARKS: Preferred route (E2), approx Ch 3125 on centreline. Bore coliapsing from GL to 8.1m while drilling.

* Surface levels interpolated by client from surface terrain modef and are approximate only.
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPa)

D Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample S Standard penetration test nitials:

U, Tube sample (x mm dia.} PL Pointload strength Is(50) MPa

W Water sample V  Shear Vane (kPa) )

C  Core drilling > Water seep ¥ Water level Date:

CASING: NW to 8.1m

(/)] Douglas Partners

Geotechnics - Envirenment - Groundwater



BOREHOLE LOG

SURFACE LEVEL: 202.0 AHD*

BORE No: 423

CLIENT: Opus International Consultants (NSW) Pty Ltd
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376866 PROJECT No: 39721.02
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425265 DATE: 14-26 May 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
Description VlaeQ{r‘?e of | Rock _| Fracture Discontinuities Sampling & In Situ Testing
i Depth f eanenng £/ Spacing ® Test Results
2| (m) 0 § (m) B - Bedding J-Joi‘nt ‘é g S 80\0 Py
N Strata zz % Zox é §§ ig_ S-Shear  D-Drill Break | = oglx Comments
= 50 CORE LOSS - 0.2m (continued) o L7\ 80mm
512 L] Tl '5m: CORE LOSS: clisi|o
52 GRAVEL AND CLAY - Extremely Iy 120mm
““11 weathered brown gravel and clay 5.2m: CORE LOSS:
(with soil like properties), with 300mm
general composition of clay with :
embedded finetocoarsesized || 7 .
5.5nisubrounded fragments of — claslo
—\ gglomerate and lithic sandstone / D b
$851\CORE LOSS - 0.3m I 5.65m: CORE LOSS:
GRAVEL - subangular fragments of || |+ 200mm
5.85nllithic sandstone -
sl 6 CORE LOSS - 0.2m / P C (100 O
T 6.07 1 GRAVEL - subangular fragments of
o 15 \lithic sandstone / 6.07m: CORE LOSS: I I
) mm
CORE LOSS - 0.08m / c ool o
POSSIBLE BRECCIA ZONE -
Extremely weathered, brown
possible breccia zone with ¢ ool o
subangular gravel and clay
From 6.65m to 7.2m
Friable
C {100 O
gty
708 T TTHIC SANDSTONE - Extremely
low strength, extremely weathered
brown lithic sandstone, with 7.95m: Fr. SV ~
interbedded layers of ity clay (sol -25m: Fr, SV, un, ro-sm
properties), friable to 7.95m
\7.48m: P, sh, clay lined
\7.51m: P, sh, clay lined
x7.56m: P, sh, clay lined
7.63m: P, sh, clay lined
From7.63mto7.73m | C [100] 10
clay layer 100mm thick,
795 2 by J's, 55°, pl, sm, clay
l$ls | LITHIC SANDSTONE - Very low to hi smear
low strength, highly weathered From 7.8m to 7.95m
brown lithic sandstone \Friable clay
7.98m: P, sh, h, clay
TLlined 1mm thick
8m: J, 45°, pl, sm, clay _
 lined 2mm thick PL(D} = 0.52MPa
8.06m: P, sh, un, sm,
clay lined 3mm thick
£8.1m: P, sh, un, sm
18.14m: P, sh, un, sm c |100] O
8.17m: P, sh, un, sm
8.2m: P, sh, un, ro-sm
8.3m: P, sh, un, ro-sm
1£8.38m: P, sh, h
-39 H8.44m: J, 20°, st, un,
[f ro-sm
8.48m: J, 45°, h
8.54m: J, 45°, h
8.58m: J, 45°, st, un,
Lpartially h
From 8.60m to 8.7m J,
65°, un, ro-sm PL(D) = 2.3MPa
-From 8.7mto 8.8mFr, | C |100| ©
963 _ LSV’ st, un, ro
LITHIC SANDSTONE - High to very 8.85m: 2 by J's, 45°, un,
high strength, fresh, grey-blue lithic ro-sm
sandstone From 8.95m to 8.98m
Fg
m: J, 45°, un, ro-sm

RIG: Track Mounted DRILLER: J Simon (APS)

LOGGED: Handley/Harris CASING: NW to 8.1m

TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 16.0m)
WATER OBSERVATIONS: Free groundwater observed due to drilling fluids. 90% water loss from 15.3m.

REMARKS: Preferred route (E2), approx Ch 3125 on centreline. Bore collapsing from GL to 8.1m while drilling.
* Surface levels interpolated by client from surface terrain model and are approximate only.
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dishrosd Sample B Phote tormation detedior
IS P 010 10NISatlo € Ini(ials:
B Bulk sampl S Standard penetration test
B Buksampe e S, undardpenctatoniest (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) . % .
C__ Core driling D> Water seep ¥ Walter level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 202.0 AHD* BORE No: 423

PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376866 PROJECT No: 39721.02

LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425265 DATE: 14-26 May 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 3 OF 4

Description V\[/)Sé’{ﬁgrﬁg Rock l;ractgre Discontinuities Sampling & In Situ Testing
Depth of pacing o | TestResuits

(m) sl &
Strata ©

= LITHIC SANDSTONE - High to very
high strength, fresh, grey-blue lithic
sandstone (continued)

RL

B - Bedding J - Joint
S - Shear D - Drill Break

Graphic

Type

Core
Rec. %

Comments

From 9.05m to 9.1m Fg
J12m: J, 45°, un, ro

9.15m: J, 45°, un, ro
.2m: J, 45°, un, ro
.3m: J, 65°, pl, ro-sm
.45m: J, 45°, h

9.5m: J, 45°, h

From 9.6m to 9.64m Fg

From 9.65m to 10.1m

Fr's, 45° to SV, hairline, C |10 0

h, calcited lined and 3 by

J's, 65°, h

10.14m: P, sh, ir, st, ro

10.2m: J, 20°, h, calcite

10.47m: J, 20°, h,

calcite

10.54m: J, 20°, pl, ro

From 10.56m to 10.72m

Fr's, sh to 45°, h, calcite

hairline, h

10.77m: P, sh, ir, st, ro C |100] O

From 10.8mto 11.3m

Fr, SV, partially h,

calcite

11.1m: P, sh, un, ro

11.33m: P, sh, un, ro

11.38m: J, 30° to sh, un, c |100]| 20

ro

11.42m: J, 30°, pl, un, ro

11.58m: P, sh, un, ro

11.67m: J, 30°, un, ro

11.7m: J, 45°, un, ro

11.72m: J, 45°, un, ro C |0 0

11.75m: J, 45°, h

11.82m: P, sh, un, ro

12.08m: P, sh, un, ro

12.1m: P, sh, un, ro C [100] 28

12.2m: P, sh, un, ro

12.26m: J

From 12.26m to 12.65m

Fg

12.68m: P, sh, un, ro

12.72m: P, sh, un, ro

12.8m: P, sh, un, ro

12.801m: J, 65°, un, ro

0 ...

1215 AGGLOMERATE - High to very high

strength, slightly weathered to fresh
grey-blue agglomerate

~

e — PO _ E
r:' NS 0 L L L L L L L L e e L

S
o\

e
Q
o\

— T

5

C |100| 75
13.28m: P, sh, un, ro

13.4m: J,70° to SV, h,
calcite
Ys.tiem: J,45° h

S
~(

T
S 0
[AN

13.55m; J/P, sh to 45°,
un, ro

13.57m: P, sh, calcite,
vien, h

13.71m: J, 30°, h,
calcite

13.75m: P, sh, un, ro
13.8m: J, 50°, h

From 13.9m to 14.4m
[Fr, SV, h, calcite

14m; P, sh, pl, sm,
calcite 2mm thickness C |100} O
14.27m: P, sh, pl, sm
14.5m: P, sh, un, ro-sm
\14.56m: P, sh, un, ro-sm
\14.61m: P, sh, un, ro-sm
AN

0

\)0\{ >
N

-
Q
N

0

0

Y
A

14.56

in

LITHIC SANDSTONE - Very high i {
strength, fresh, grey-blue lithic P
sandstone [ 14.65m: J, 70°, h
- 14.75m: P, sh, pl, sm PL(D) = 3.9MPa
PL(A) = 3.7MPa

I i

RIG: Track Mounted DRILLER: J Simon (APS) LOGGED: Handley/Harris CASING: NW to 8.1m
TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 16.0m)
WATER OBSERVATIONS: Free groundwater observed due to drilling fluids. 90% water loss from 15.3m.

REMARKS: Preferred route (E2), approx Ch 3125 on centreline. Bore collapsing from GL. to 8.1m while drilling.
* Surface levels interpolated by client from surface terrain model and are approximate only.

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Ay £, Feretpmtonier 4
isturbed sampie oto tonisalion ?ECOT ' o .
B Buk sampl S Standard penefration test nitiats: ’
D et s, A )] Douglas Partners
ater sample 'a
C__Core diling & Waterseep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

BORE No: 423

CLIENT: Opus International Consultants (NSW) Pty Ltd SURFACE LEVEL: 202.0 AHD*
PROJECT: Tillegra Dam, Diversion of Salisbury Road EASTING: 376866 PROJECT No: 39721.02
LOCATION: Localities of Bandon Grove, Munni and NORTHING: 6425265 DATE: 14-26 May 08
Underbank DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
I Degree of Rock . R : - .
| Depth Description Wegthering e | Strength s Fracture Discontinuities Sampl:ng & In Situ Testing
Z| (m) of g T3 : g B - Bedding J - Joint § gi 8\" Test F;esults
. Strata = % % zox (6] S-Shear  D-Drill Break | = |O & 4 Comments
- LITHIC SANDSTONE - Very high [
strength, fresh, grey-blue lithic P
sandstone (continued)
.l 15.25m: J, 45°, h
o 15.33m: P, sh, un, ro
. 15.4m: J, 65°, pl, un, ro,
5 n calcite c [100]| 0
b 15.5m: J, 65°, pl, un, ro,
il calcite
15.6m: J, 65°, pl, un, ro,
calcite
15.68m: P, sh, un, ro
15.95 L15.7m: P, sh, un, ro
L8l 16 1601 CORE LOSS - 0.05m (down 115.8m: P, sh, un, ro
- ' \Borehole) 15.92m:P,sh.h
Bore discontinued at 16.0m, fimit of ;g,ggqm CORE LOSS:
investigation
317
3118
S 19
L

RIG: Track Mounted

DRILLER: J Simon (APS)

LOGGED: Hand

TYPE OF BORING: Solid flight auger to 0.7m (TC bit refusal) then NMLC coring to 16.0m)
WATER OBSERVATIONS: Free groundwater observed due to drilling fluids. 90% water loss from 15.3m.

ley/Harris

CASING: NW to 8.1m

(/)] Douglas Partners

REMARKS: Preferred route (E2), approx Ch 3125 on centreline. Bore collapsing from GL to 8.1m while drilling.
* Surface levels interpolated by client from surface terrain model and are approximate only.
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa)
D  Disturbed sample PID Photo lonisation detector Initials:
B Bulk sample S Standard penetration test nials.
U, Tube sample (x mm dia.) PL  Point load strength 1s(50) MPa
W Water sample V  Shear Vane (kPa) 5
C  Coredriling > Water seep T Water level Date:

Geotechnics - Environment - Groundwater



BORE 423: 10.00 m to 16.00 m

DIVERSION OF SALISBURY ROAD PROJECT

TILLEGRA DAM PROJECT (/)) Douglas Partners
39721.02 Geotechnics - Environment - Groundwater




Appendix K

2-D Stability Analysis - Large Scale Slide in Domain 1 (Section AA’)
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