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AGL Pilot test wells laboratory
analyses






ALS Laboratory Group
ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

CERTIFICATE OF ANALYSIS

Work Order :ES1021779 Page :10of4

Client : AGL ENERGY Laboratory : Environmental Division Sydney

Contact : MR JOHN ROSS Contact : Charlie Pierce

Address - P.O BOX 67 MENANGLE Address . 277-289 Woodpark Road Smithfield NSW Australia 2164
MENANGLE NSW 2568

E-mail : jross@agl.com.au E-mail : sydney.enviro.services@alsglobal.com

Telephone : 4633 5200 Telephone : +61-2-8784 8555

Facsimile - Facsimile 1 +61-2-8784 8500

Project - GLOUCESTER GAS PROJECT-POND WATER QUALITY QC Level : NEPM 1999 Schedule B(3) and ALS QCS3 requirement
ASSESSMENT

Order number p—

C-0O-C number P - Date Samples Received - 29-OCT-2010

Sampler -TL Issue Date - 04-NOV-2010

Site fp—

No. of samples received -5
Quote number - SY/456/10 No. of samples analysed -5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results
® Surrogate Control Limits

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been

carried out in compliance with procedures specified in 21 CFR Part 11.

NATA Accredited Laboratory 825

This document is issued in
accordance with NATA Signatories Position
accreditation requirements.

Accreditation Category

Ankit Joshi Inorganic Chemist Inorganics
WORLD RECOGNISED Accredited for compliance with Eqwandy Fadjar Senior Organ!c Chemist Organlc.s
ACCREDITATION Wisam.Marassa Metals Coordinator Inorganics

ISO/IEC 17025.

Enuironmental Division Sydney
Part of the ALS Laboratory Group

277-289 Woodpark Road Smithfield NSW Australia 2164
Tel. +61-2-8784 8555 Fax. +61-2-8784 8500 www.alsglobal.com

A Campbell Brothers Limited Company

——————— e — —



Page c20f4

Work Order - ES1021779
Client . AGL ENERGY 3
Project . GLOUCESTER GAS PROJECT-POND WATER QUALITY ASSESSMENT ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

A = This result is computed from individual analyte detections at or above the level of reporting
® ED041G: LOR raised for SO4 analysis on sample Id:TiedNth/201010/1/TL due to sample matrix
® ED-093F:LCS recovery for Potassium falls outside ALS Dynamic Control Limit. However, they are within the acceptance criteria based on ALS DQO. No further action is required.
® EPO080:Level of Reporting raised for toluene due to ambient background levels in the laboratory.

A Campbell Brothers Limited Company
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Work Order - ES1021779

Client - AGL ENERGY

Project - GLOUCESTER GAS PROJECT-POND WATER QUALITY ASSESSMENT

Analytical Results

Sub-Matrix: WATER Client sample ID TiedNth/201010/1/TL TiedSth/201010/1/TL STRAT1/201010/1/TL STRAT3/201010/1/TL CRAV6/201010/1/TL

Client sampling date / time 26-0OCT-2010 15:00 26-OCT-2010 15:00 26-OCT-2010 15:00 26-0OCT-2010 15:00 26-0OCT-2010 15:00

Compound CAS Number ES1021779-001 ES1021779-002 ES1021779-003 ES1021779-004 ES1021779-005
EA010P: Conductivity by PC Titrator
Electrical Conductivity @ 25°C 2160 2300 | 6440
EA016: Non Marine - Estimated TDS Salinity
A Total Dissolved Solids (est.) 1410 1500 | 4180
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L 454 314 212 220 270
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 901 464 393 463 2850
Total Alkalinity as CaCO3 — 1 1360 778 605 683 3120
ED041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetric 14808-79-8 21 10 | <1
ED045G: Chloride Discrete analyser
Chloride 16887-00-6 332 338 | 515
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 mg/L <1 3 2 3 10
Magnesium 7439-95-4 1 mg/L <1 1 <1 1 3
Sodium 7440-23-5 1 mg/L 769 624 504 524 1620
Potassium 7440-09-7 1 mg/L 323 43 12 27 11
ENO055: lonic Balance ]
A Total Anions — 0.01 meq/L 43.1 28.0 21.9 234 76.9
A Total Cations — 0.01 meq/L 41.7 28.5 22.4 23.7 71.4
A lonic Balance J— 0.01 % 1.70 0.85 1.01 0.62 3.77
EP080/071: Total Petroleum Hydrocarbons ]
C6 - C9 Fraction 20 Mg/l <20 <20 <20 <20 <20
C10 - C14 Fraction 50 Mg/l <50 <50 <50 <50 <50
C15 - C28 Fraction — 100 ug/L <100 <100 <100 <100 <100
C29 - C36 Fraction — 50 pg/L <50 <50 <50 <50 <50
A €10 - C36 Fraction (sum) 50 Hg/L <50 <50 <50 <50 <50
EP080: BTEX |
Benzene 71-43-2 1 ug/L <1 <1 <1 <1 <1
Toluene 108-88-3 2 ug/L <5 <5 <5 <5 <5
Ethylbenzene 100-41-4 2 ug/L <2 <2 <2 <2 <2
meta- & para-Xylene 108-38-3 106-42-3 2 pg/L <2 <2 <2 <2 <2
ortho-Xylene 95-47-6 2 ug/L <2 <2 <2 <2 <2
EP080S: TPH(V)/BTEX Surrogates 4
1.2-Dichloroethane-D4 17060-07-0 0.1 % 108 110 91.9 85.2 90.8
Toluene-D8 2037-26-5 0.1 % 106 112 102 96.4 103
4-Bromofluorobenzene 460-00-4 0.1 % 104 106 98.0 95.2 101

A Campbell Brothers Limited Company
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Work Order
Client
Project

c40f4

- ES1021779

. AGL ENERGY
- GLOUCESTER GAS PROJECT-POND WATER QUALITY ASSESSMENT

Surrogate Control Limits

Sub-Matrix: WATER

Recovery Limits (%)

Compound CAS Number Low High
EP080S: TPH(V)/BTEX Surrogates f

1.2-Dichloroethane-D4 17060-07-0 76.4 133.1
Toluene-D8 2037-26-5 79.6 126.8
4-Bromofluorobenzene 460-00-4 791 125.0

A Campbell Brothers Limited Company
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00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Atkins property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
AMBO01
SHEET 1 OF 1
1/2/11
3111
NPH
JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 107.88 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 401659.1 N 6448639.73 MGA56
Bore Information Field Material Description
[=) P
T £ O]
< 3 9
® g z 2 FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
g[l) mm1 gD TOP§OIL - Grey, dry sandy topsoil - low organic content Avon River
lass !
uPVC & Alluvium
grout
- 107 1-
CLAY - Light brown, mottled sandy clay - dry
Drill
cuttings
) ) backfill - 106
q1q 2-
C C - 105 s Ll 4
) ) CLAY - Grey brown, sticky medium plasticity
D1 D - 104
q1q .
Bentonite
seal
- 103
5 -
Gravel 5
mm
graded - 102
6- oI L_J | MIXED GRAVELS - Brown & white, fine grained mixed, clean gravels with some
o Bo fine grained sand
50 mm ID, :)O DQ Some grey, blue, white and brown pebbles up to 4 cm
0.5mm O 0
rh - o
o 101, P RS
screen
)OO o
oY O3
o
_100 8_56(\ ARIVETS CD AV © Do B cihite o T e o T e e e e e e e
o~ L_J | MIXED GRAVELS - Brown & white, medium to fine grained mixed, clean gravels
o o with some grey, blue, white and brown pebbles up to 4 cm
) Q resistance during drilling, indicative of siltstone
o O
- 99 OO Q
9-{oMN\o
300 N
o™ O3
L o8 o \°
10—
300 N
o™ O3
oMN\o
Lo D o
Sump/
bentorite 0O 00
plug Q
AN
o O
L 96 O D pH: 7.46
12-P _ _ _ _ _ EC: 2953 puS/cm
— - — | SILTSTONE - Dark grey, siltstone (60%) with 40% light grey, medium grained Gloucester Temp: 24.38 °C
— . —| sandstone Coal Measures redox: -27.9 mV
_— pH: 7.37
EC: 2988 pS/cm
L 95 Temp: 23.45 °C
13 — redox: -99.4 mV
- 94
14 -
- 93

END OF BOREHOLE AT 12.60 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project

Gloucester - Atkins property
2162406A

BORE NO.
SHEET 1 OF 1
Date Commenced:  31/1/11
Date Completed: 1/2111
Recorded By: NPH
Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 111.48 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 400693.99 N 6447946.05 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
1 g s g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
s 2 8 &
g[l) mm1 gD CLAY TOPEOIL - Brown, sandy clay topsoil, medium plasticity Avon River
ass .
uPVC & Alluvium
grout - 111
1-
- 110
Drill
cuttings
) ) backfill
C C SAND - Light brown, very fine grain sand with some clay
)C >C - 109
C C - 108
C C SANDY CLAY - Light brown, very fine grained sand with dark grey clay (medium
plasticity)
) ) - 107
5= CLAY - Light grey and brown, low/medium plasticity clay with light brown very fine
) ) grained sand
C C - 106
Bentonite 6-
seal
- 105
Gravel 5 = b MIXED GRAVELS/CLAY - Mixed gravels up to 3mm with grey, sticky, moist clay
mm
graded o
- 104
50 mm ID, 8- o~J U MIXED GRAVELS - Green/black/brown, medium gravels and pebbles up to 5mm,
0.5 mm o with some medium to fine grained sandstone
aperture 103 )0 Q
PVC r
:creen o O
0O
9-{oMN\o
AN
L 102 7
0O
o \° '~
— R
Sump/ 0=-pS {_J| MIXED GRAVELS/CLAYSTONE - Multi-coloured, fine to medium grain mixed
bentonite oM\ gravels and sand with 20% larger pebbles up to 10mm plus claystone and grey
plug sandstone
- 101 D <
b
SANDSTONE - Light grey, fine to medium grained sandstone Gloucester
pH: 7.34
L 100 Coal Measures EC: 387 pS/em
Temp: 20.92 °C
redox: 12.4 mV
12 -
- 99
13 -
- 98
14 -
- 97

END OF BOREHOLE AT 11.50 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Bignall property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
BMBO01
SHEET 1 OF 1
111111
12/1/11
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 108.95 mAHD
E 401366.46 N 6449378.81 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
50 mm ID TOPSOIL/DRILLPAD - Grey, drill pad
Class 18 v p LELOMA
wVCE | FORMATION
grout 108 1-
(upper)
- 107 2 -
- 106 3 - -
WEATHERED CLAY - Light grey, weathered mottled clay
- 105
WEATHERED SANDY CLAY - Dark brown/black/cream/creamy green/yellow
weathered mottled clay - sandy
- 104
- 103
- 102 7 - - -
WEATHERED CLAY - Black and light brown, weathered clay with weathered
siltstone/claystone
- 101 -
8 WEATHERED SILTSTONE - Light grey, weathered siltstone/claystone
— 100 9 -
— 99 - - -
Bentonite WEATHERED SANDSTONE - Grey, fine grained weathered sandstone, siltstone
seal and claystone
- 98
- 97 - ——
SANDSTONE and SILTSTONE - Grey, fine grained light grey sandstone (50%) and
dark grey/black siltstone (50%)
Gravel 5 r %
mm
ded
grade: L 95
94
50 mm ID,
0.5mm
aperture
uPVC r 93
screen
~ 92 .
pH: n/a (pH probe failed)
EC: 3190 pS/cm
- 91 Temp: 30.77 °C
some mudstone/white claystone present Redox: -17.4 mV
DO: 67.3 % Sat
- 90 .
SILTSTONE - Dark grey, siltstone (70%) and sandstone (30%) and some clay DO: 4.92 mgfL
- 89 n - - -
SANDSTONE - Grey to light grey, medium to fine grained sandstone and darker
fine grained sandstone (30%)
- 88
- 87
- 86 23—ttt —— — — — — L —— — — — —— — e —— —— — — — —
SILTSTONE - Dark grey, siltstone (80%) and light grey medium grain sandstone pH: n/a
— (20%) EC: 3356 uS/cm
- 85 Temp: 29.15 °C
SANDSTONE - Light grey, medium to fine grained sandstone Redox: 92.4 mV
DO: 78.8 % Sat
- 84 ! DO: 5.8 mg/L
becoming grey
- 83 - - -
SANDSTONE AND SILTSTONE - Grey, 50-50 medium to fine grained sandstone
and darker siltstone/shale
82
Sump/ SILTSTONE - Dark grey, siltstone (80%) and fine grained grey sandstone
bentonite
plug 81
SHALE - Dark grey/black, shale (80%) and fine grained sandstone
— 80 - - -
SANDSTONE - Grey, fine grained sandstone (80%) and siltstone pH: n/a
N EC: 4339 pS/cm
79 Temp: 30.16 °C
Redox: 8.00 mV
. o,
L 78 31— DO: 65.0 % Sat

DO: 4.84 mg/L

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 30.00 m




00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:
Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Bignall property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
BMBO02
SHEET 1 OF 6
12/1/11
12/1/11
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 108.83 mAHD
Co-ords: E 401367.89 N 6449384.04 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
— [0) -
o« g : g FORMATION
T T
E WELL CONSTRUCTION % E % LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
50 mm 1D DRILL PAD - Grey, drill pad fil
Class 18 v P LELOMA
WPVC & 108 FORMATION
ro -
? 1- (upper)
- 107
2 -
- 106
SANDY CLAY - Light grey/brown, sandy clay, brown mottling - alluvial clays
- 105
- 104
claystone pebbles
- 103
- 102
- 101 i
B WEATHERED SILTSTONE - Grey, weathered siltstone and claystone, grey clay
. — . —] and black organic clay
— 100 9- -
« o/ WEATHERED SANDSTONE - Grey, very fine grained sandstone - some
¢| weathered sandstone and clay
- 99
Backfill
q 1q - 98 :
WEATHERED CLAYSTONE - Dark grey, claystone
)C >C -
»s] WEATHERED SANDSTONE/CLAYSTONE - Light grey, very fine grained
*| sandstone/claystone, some weathered rock
)C )C - 96
) ) - 95 .
C C F — | CLAYSTONE - Light grey, hard claystone
- 94 15 -— 4
)C >C o —_| some very fine grained sandstone
- 93 16 - —
) ) SANDSTONE - Grey and light grey, wet solid rock zone - fine grained sandstone
C C (85%) and claystone
- 92
q1q - o
some dark grey/black shale 20%
q 1q — 90
)C >C -
)C )C - 88
) ) - 87
C C some siltstone 5%
) ) - 86
- 85
4 ™

END OF BOREHOLE AT 138.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




- 100

GROUNDWATER BOREHOLE LOG BORE NO.
BMBO02

VEARS @ SHEET 2 OF 6
Client: AGL Energy Limited Date Commenced:  12/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 1211111
Bore Location: Gloucester - Bignall property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 108.83 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 401367.89 N 6449384.04 MGA56
Bore Information Field Material Description
: £ 8
i g % g LITHOLOGY FORMATION HYDROGEOLOGY
£ |WELL CONSTRUCTION| & E 3 (Approximate)
= a a &
SANDSTONE - Grey, fine - medium grained sandstone (99%) and some black LELOMA
)C )C . organic matter FORMATION
SHALE - Dark grey/black, shale with dark grey and black laminations and fine to (upper)
) ) medium grey sandstone and siltstone (30%)
82
Q[q
81

O~ O
Y~ O

Grout

80

79

78

7

76

75

74

73

72

7

70

69

68

67

66

65

64

63

62

61

60

59

SANDSTONE - Grey, fine and medium grained sandstone (90%) and dark black
shale

SANDSTONE/SILTSTONE - Grey, very fine grained sandstone and siltstone/shale
with blackish organic staining

SANDSTONE/SHALE - Grey, 50-50 fine grained sandstone and dark shale

SANDSTONE/SILTSTONE - Grey, 50-50 fine-medium grained sandstone plus
organic siltstone

SHALE - Dark grey, shale with organic staining (85%) and fine grained sandstone
(15%)

SANDSTONE - Grey to light grey, fine to medium grained sandstone - some
organic staining

some grey claystone fragments and dark shale (20%)

SHALE - Dark grey/black, shale (90%) and fine grain sandstone (10%)

SANDSTONE - Grey, fine grained sandstone (90%) and shale (10%)

some organic staining

SILTSTONE - Dark grey, siltstone (80%) and medium grained light grey sandstone
(20%)

SANDSTONE - Grey to dark grey, very fine grained, hard sandstone

trace of dark grey shale

END OF BOREHOLE AT 138.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
BMBO02

- 100

VEARS @ SHEET 3 OF 6
Client: AGL Energy Limited Date Commenced:  12/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 1211111
Bore Location: Gloucester - Bignall property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 108.83 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 401367.89 N 6449384.04 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
s sssssss SANDSTONE - Grey to dark grey, very fine grained, hard sandstone (continued) LELOMA
58 N FORMATION
. SILTSTONE - Dark grey, soft siltstone (90%) plus fine-medium grained grey (upper)
. sandstone
- 57 M
- 56 .
. SANDSTONE - Light grey, medium grained sandstone (80%) and dark grey/black
M siltstone/shale
L 55 .
SILTSTONE - Light and dark grey, siltstone (90%) and medium grained light grey
sandstone
- 54 55 —
. SANDSTONE - Grey, fine and medium grained sandstone (60%) and dark grey
M siltstone
L 53 .
56 - E some dark grey shale
- 52 57 —
TSt s
— 50 .
59 - E some black shale
< 49 :
60— M darker with organics
- 48 61 —
B SILTSTONE - Grey/dark grey, siltstone - darker with organics (70%) and fine
. — . —] grained sandstone
- 47
SANDSTONE - Grey and light grey, fine to medium grained (80%) and dark grey
siltstone
- 46
- 45
- 44
ic staini
organic staining oH: 8.91
EC: 1662 pS/cm
[ ro43 Temp: 28.39 °C
Redox: 176.1 mV
DO: 76.9 % Sat
- 42 DO: 5.84 mg/L
- 41
— 40
- 39
silty
- 38
pH: 9.22
EC: 1584 pS/cm
37 Temp: 28.31 °C
trace of black shale Redox: 202 mV
DO: 73.3 % Sat
- 36 DO: 5.61 mg/L
some soft siltstone
- 35
- 34

END OF BOREHOLE AT 138.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
BMBO02

192, SHEET 4 OF 6
Client: AGL Energy Limited Date Commenced:  12/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 1211111
Bore Location: Gloucester - Bignall property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 108.83 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 401367.89 N 6449384.04 MGA56
Bore Information Field Material Description
: £ 8
P [0) —
o« g : g FORMATION
i [WELL CONSTRUCTION| Z £ z LITHOLOGY (Approximate) HYDROGEOLOGY
S S & S
o [=} [©]
CONGLOMERATE - S | col § | sh - v V/ laystone,
D)2 o e i o e | ECRMATION
3 - - (upper) i
— -~ — | SILTSTONE/SANDSTONE - Light grey, 50-50 medium grained sandstone and pp: pH probe re-calibrated
. — . —] siltstone
32
SANDSTONE - Grey, coarse sandstone and green claystone
pH: 8.29
EC: 1320 pS/cm
31 i Temp: 28.68 °C
SILTSTONE - Grey, siltstone (50%) plus brown/creanvgreen claystone (30%) and Redox: 196.2 mV
coarse grained sandstone (20%) DO: 78 % Sat

30

29

28

27

26

25

24

23

22

21

20

DO: 5.9 mg/L

SANDSTONE - Grey, fine grained sandstone (50%), cream/brown/green claystone

trace of white opaque rock [sample]

some coarse grained sandstone introduced

SANDSTONE - Grey, medium and fine grained sandstone - fine grained lighter in
colour pH: 8.88
EC: 1203 pS/cm
Temp: 28.11 °C
B SILTSTONE - Dark grey and black, soft siltstone Redox: 218.9 mV
— ] DO: 69.5 % Sat

- DO: 5.35 mg/L

SANDSTONE - Grey, fine to medium grained sandstone (80%) and siltstone

SILTSTONE - Grey/black, siltstone (90%) and medium grained grey sandstone

CLAYSTONE/TUFF - Light brown/cream, claystone/tuff (50%) and medium grained
grey sandstone and dark grey siltstone

SANDSTONE - Grey, fine grained sandstone (70%) and dark grey siltstone H: 8.94
pH: 8.

EC: 1275 pS/cm
Temp: 28.26 °C
Redox: 196.5 mV
DO: 69.5 % Sat
DO: 5.36 mg/L

darker grey and black siltstone

SILTSTONE - Dark grey, siltstone (80%) and fine grained grey sandstone

SANDSTONE - Grey, medium to fine grained sandstone (80%) and dark siltstone
(20%) pH: 9.01

EC: 1038 pS/cm
Temp: 28.22 °C
Redox: 192.8 mV
DO: 71.2 % Sat
DO: 5.5 mg/L

black shale lens

END OF BOREHOLE AT 138.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




- 100

YEARS @

GROUNDWATER BOREHOLE LOG BORE NO.

BMB02

SHEET 5 OF 6

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Bignall property

2162406A

Date Commenced:  12/1/11
Date Completed: 12/1/11
Recorded By: NPH
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 108.83 mAHD
Co-ords: E 401367.89 N 6449384.04 MGA56

Bore Information

Field Material Description

[=) P
z g 8
— [0) -
® E z 2 FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
s sssssss SANDSTONE - Grey, medium to fine grained sandstone (80%) and dark siltstone LELOMA
: (20%) (continued) FORMATION
T8 g1 (upper)
M pH: 9.12
. EC: 818 uS/cm
m 7 g -k Temp: 27.58 °C
SHALE AND SANDSTONE - Dark grey and light grey, 50-50 dark grey shale and Redox: 203.9 mV
fine to medium grained light grey sandstone DO: 73 % Sat
- 6 DO: 5.73 mg/L
103 = SANDSTONE - Grey, fine to medium sandstone (90%) and black/dark grey
siltstone (10%)
TS 04—
B 4 105 —_—R I — — — — e —— —— ——— — — — — — — ——
SANDSTONE AND SILTSTONE - Grey, fine grained sandstone (65%) and
M siltstone
T3 06-ff
T2 07-f
. pH: 8.94
M EC: 940 uS/cm
1 40 Temp: 27.31 °C
. Redox: 204 mV
. DO: 75.4 % Sat
- 0 . DO: 5.82 mg/L
109 — |-
Tt g0
T2 -
T3 2|
B _4 1 13 - : ______________________
N SANDSTONE - Grey, fine to medium grained sandstone
. pH: 9.03
. EC: 974 uS/cm
m 5 st Temp: 27.34 °C
. dark shale lens Redox: 150 mV
. DO: 71.5 % Sat
L 6 . DO: 5.62 mg/L
115 -2
T e
T ar-f
- -9 .
"8 - trace of shale
0 qy9-
Bentonite SILTSTONE AND SANDSTONE - Grey, 50-50 siltstone and fine grained
seal —— . —] sandstone pH: 9
L EC: 913 pS/cm
M o0— Temp: 27.1 °C
. SANDSTONE - Grey, medium to fine grained sandstone (85%) and shalk one Redox: 193.2 mV
. (15%) DO: 72.3 % Sat
L - N DO: 5.7 mg/L
12 121 -|f 9
L 13
Gravel 5 122 - M
mm .
graded .
- -14 123 — e e e el
SILTSTONE - Dark grey, siltstone (80%) and fine grained sandstone (20%)
T 15 124 - e i
50 mm D, . SANDSTONE - Dark grey, fine to very fine grained sandstone (90%) and siltstone pH probe failed
0.5mm . (10%)
S— aperture .
.. uPVC - -16 .

END OF BOREHOLE AT 138.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 6 OF 6
Client: AGL Energy Limited Date Commenced:  12/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 1211111
Bore Location: Gloucester - Bignall property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm

Co-ords:

Surface RL: 108.83 mAHD
E 401367.89 N 6449384.04 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
screen s sssssss SANDSTONE - Dark grey, fine to very fine grained sandstone (90%) and siltstone LELOMA H:
N 10%) (continued) pH: n/a
: (10 (conineed FORMATION | '£c"362 us/om
17 e -t (upper) Temp: 25.99 °C
N Redox: -238.7 mV
. DO: 58.5 % Sat
- -18 M DO: 4.73 mg/L
127 - SHALE - Black/dark grey, shale (80%) and fine grained sandstone (20%)
T 10 g -
. SANDSTONE AND SILTSTONE - Grey, 50-50 fine grained sandstone and
M siltstone
m20 g
. SANDSTONE - Light grey, fine grained sandstone (90%) sand siltstone
P2l g B _____
. SANDSTONE - Grey, very fine grained sandstone with some organic staining
IR
M pH: n/a
M EC: 1436 yS/cm
23 4 _ff Temp: 27.56 °C
. Redox: -241.6 mV
M DO: 80.4 % Sat
L 24 133 - M DO: 6.28 mg/L
. some dark siltstone/shale
- 25 .
134 - . trace siltstone
T2 35|
- -27 .
Sump/ 136 - M trace dark siltstone
bentonite .
plug M
- -28 B R
— - — | SILTSTONE AND SANDSTONE - Grey, 50-50 medium to fine grained sandstone
— . —| (lighter) and siltstone pH: n/a
L 29 L EC: 1529 pSa/cm
138 — Temp: 27.7 °C
Redox: -267.5 mV
DO: 84.4 % Sat
- DO: 6.56 mg/L
30 139 — 9
T3 a0-
T2 g4 -
F 3% -
T3 s
m 3% 44—
T8 q45-
T 146 -
T8 47
T30 q4s-
40 g4 -
- 41

END OF BOREHOLE AT 138.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 1 OF 2
Client: AGL Energy Limited Date Commenced:  3/2/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 4/2/11
Bore Location: Gloucester - Rombo property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 128.68 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 400215.21 N 6443387.43 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
g[l) mm1 gD TOP§OIL - Brown/grey, mottled clay/ topsoil LELOMA
ass
wvce - 128 N A FORMATION
grout CLAY - Red/ grey, mottled, stiff clay (upper)
127
2 -
- 126
3 -
- 125
4 -
- 124
5 -
- 123
6 = T I WEATHERED MIXED GRAVEL - Yalowlbrown, clayey allwial gravels with ~
L 122 o o rounded pebbles (volcanic and sedimentary in origin)
7 -
D6
- 121 o LQ Q
o
o
—120 B D (\Q
9 — — — { WEATHERED SHALE - Black, weathered carbonaceous shale (70%) with 30%
L 119 ] grey/brown mudstone
10— — - — | SILTSTONE - Dark grey, weathered siltstone with lighter grey claystone (20%) and
L 118 — . —| 10% coal fines
"m-——
L 117 ]
12 = =7 SILTSTONE Dargey sistore T T T T T
- 116 I
B-——
L 115 ]
4= |
- 114 —_
15 - — — — { SHALE - Dark grey/black, carbonaceous shale
- 113 ———]
16 -r—— SILTSTONE - Grey, siltstone (80%) with 20% coal
- 112 I
71— —
L 111 - pH: 7.94
> 18- EC: 9182 uS/cm
— Temp: 31.99 °C
110 _—— redox: -26.3 mV
19 =+ — "1 traces of coal (< 5%)
- 109 L
20— o
- 108 —
2~ = SILTSTONE/SANDSTONE - Grey, fine grained sandsione (50%) with 50% grey
L 107 — . —| siltstone
2-|— —
- 106 ]
23-1 |
- —_— pH: 8.16
105 24 - — . EC: 10113 puS/cm
L Temp: 30.61 °C
- 104 ] redox: -54.6 mV
25— — — — { SHALE - Black, carbonaceous shale (70%) with 30% grey siltstone
- 103 ———]
6 -f—— SILTSTONE - Dark grey, siltstone
- 102 I
27 - __ __ trace of black shale
- 101
SANDSTONE - Grey, fine grained sandstone (80%) and black carbonaceous shale
— 100
SILTSTONE - Grey, siltstone (60%) with 40% black shale
- 99 _— pH: 8
- ———— e — EC: 7563 puS/cm
— - — | SILTSTONE - Dark grey, siltstone Temp: 29.51 °C
- o8 — redox: -40.3 mV
31- — — — { SHALE - Black, carbonaceous shale (70%) with 30% grey, fine grained sandstone
- 97 ———]

END OF BOREHOLE AT 50.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 2 OF 2
Client: AGL Energy Limited Date Commenced:  3/2/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 4/2/11
Bore Location: Gloucester - Rombo property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 128.68 mAHD
E 400215.21 N 6443387.43 MGA56

Bore Information

Field Material Description

79

78

7

76

75

74

73

72

7

70

69

68

67

66

65

51 -

52 -

53 -

54 -

55 -

56 —

57 -

58 —

59 -

60—

61 -

62 —

63 —

[=) P
O]
z £ ]
— [0) -
® g z 2 FORMATION
T T
E WELL CONSTRUCTION % E % LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
— — — { SHALE - Black, carbonaceous shale (70%) with 30% grey, fine grained sandstone LELOMA
S e R FORMATION
— - — | SILTSTONE - Dark grey, siltstone (upper)
95 I
¥4-|— — ;
some fine grained grey sandstone
94 -
B-
93 R — pH: 8.09
36 —|. — . EC: 9710 pS/cm
o Temp: 28.48 °C
92 o redox: -25.2 mV
37 = — . — | black carbonaceous shale lens
91 —
Benltonite SANDSTONE - Grey, fine grained sandstone (70%) with 30% dark grey siltstone
seal
90
SILTSTONE - Dark grey, siltstone (70%) with fine grained sandstone (30%)
89
SHALE - Black, carbonaceous shale (60%) with 40% grey siltstone
88
Gravel 5
mm H: 8.19
87 P
graded i i EC: 8289 uS/cm
g%rpnrpnlD SILTSTONE - Grey, siltstone (60%) with 40% black shale Temp: 28.33 °C
aperture 86 " — redox: -13.6 mV
:E'r\é(e:n . SANDSTONE - Grey, fine to medium grained sandstone (70%) with 30% grey
85 . siltstone
44 - [
84
45 - |«
83
46 — SILTSTONE - Grey, siltstone (60%) with 20% grey, fine grained sandstone and
82 — . —| 20% black carbonaceous shale
AT = =T SILTSTONE - Grey, sitstone (80%] with wilh claystone/tuff (20%) and a few chips
81 — . —] offeldspar pEHC 8{3183(‘)5 .
. cm
Sump/ SANDSTONE/SILTSTONE - Grey, fine to medium grained sandstone (50%) with Temp: 27_‘119 °C
M :
gﬁgomte 80 50% dark grey siltstone redox: -10.8 mV

pH: 8.2
EC: 6144 pS/cm

Temp: 26.53 °C
redox: -4.5 mV

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 50.00 m




- 100

GROUNDWATER BOREHOLE LOG BORE NO.
RMBO02

VEARS @ SHEET 1 OF 4
Client: AGL Energy Limited Date Commenced:  3/2/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 32111
Bore Location: Gloucester - Rombo property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 128.49 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 400220.11 N 6443386.91 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
g[l) mm1 gD SANDY TOPSOIL - Brown, sandy topsoil, moderately organic LELOMA
ass
wvca [ 128 FORMATION
oot 1- (upper)
CLAY - Red/grey, mottled, sticky clay pp:
- 127
2 -
- 126
3= some fine grained sand
- 125
4 -
- 124
5- " -
grey, medium plasticity clay
- 123
6 -
some gravels
- 122
7 -
some claystone pebbles
- 121
8~ | GIAVSTONE - Grey, softciaysione with a few ahigs of whie redim drained
120 [ — "] sandstone
9- COAL - Black, coal (90%) with 10% grey siltstone
- 119
10— — - — | SILTSTONE - Dark grey, siltstone (50%) with 30% light grey claystone and 20%
- 118 . — . —] black coal
- —| CLAYSTONE - Grey, claystone (60%) with clay and coal fines
r — pH: 7.77
- = EC: 8859 S/
D_ 12 CLAY - Grey , clay with dark grey claystone chips Temp: 27}119 E(r)n
- 116 redox: 82.3 mV
13 -
- 115
[ p— SILTSTONE - Dark grey, siltstone with chips of black shale and coal fines
- 114 —
15|
- 113 -
16 - —. —
112 i
17 -1 — - —
-1 -
8-—
110 ]
19-1"7 "
- 109 JE——
20— [T SANDSTONE - Grey, medim to in graned sandstons (80%) with wiits soft —
L 108 M claystone (20%)
2 SILTSTONE - Grey, siltstone (70%) with 30% black shale
- 107 —
2-| ]
- 106 -
23| —. —
- 105 T
- pH: 8.14
24— some grey claystone EC: 9618 HS/Em
L 104 —_— Temp: 29.36 °C
c— . — redox: 50.6 mV

END OF BOREHOLE AT 93.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




- 100

YEARS @

GROUNDWATER BOREHOLE LOG BORE NO.

RMB02

SHEET 2 OF 4

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Rombo property

2162406A

Date Commenced:  3/2/11
Date Completed: 3/2/11
Recorded By: NPH
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 128.49 mAHD
Co-ords: E 400220.11 N 6443386.91 MGA56

Bore Information

Field Material Description

[=) P
O]
z £ ]
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
_—— S-ILTSTONE - Grey, siltstone (70%) with 30% black shale (continued) LELOMA
[ I FORMATION
i (upper)
- 102 -
SANDSTONE - Grey, fine and medium grained sandstone
- 101
— 100
SHALE - Black, laminated shale (90%) with 10% medium grained light grey
- 99 sandstone
pH: 7.98
_ , _ _ EC: 8120 puS/cm
SANDSTONE - Grey, medium to fine grained sandstone with a few dark grey Temp: 28.87 °C
- 98 siltstone chips redox: 40.8 mV
SILTSTONE - Black, siltstone with a few chips of light grey claystone
Y4 JE——
32—, _ .|
- 96 -
SANDSTONE / SILTSTONE - Grey, siltstone (50%) with 50% light grey, medium
- 95 grained sandstone
SILTSTONE - Dark grey, siltstone and 20% grey, medium grained sandstone
- 94 —_— —
3Bb-. .
- 93 T pH: 7.93
36— — . EC: 9146 pS/cm
o Temp: 24.45°C
- 92 redox: 42.1 mV
37 -] — . —
- o —
- —
— 90 -
SANDSTONE/SILTSTONE - Grey, fine grained sandstone with dark grey siltstone
- 89
- 88
-8 pH: 8.15
EC: 9582 pS/cm
some brown mudstone Temp: 27.76 °C
- 86 redox: 34.9 mV
- 85
- 84
SANDSTONE - Grey, medium and fine grained sandstone with 10% white soft
L 83 claystone
- 82
SILTSTONE - Grey, siltstone (80%) with 20% light grey, medium grained
- 81 — . —| sandstone
L pH: 8.16
48 — EC: 8875 pS/cm
T Temp: 28.75 °C
— 80 - redox: 31.4 mV
WOl —=— trace of black laminated shale
- 79 T

END OF BOREHOLE AT 93.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 3 OF 4
Client: AGL Energy Limited Date Commenced:  3/2/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 32111
Bore Location: Gloucester - Rombo property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850

Highland Drilling

Borehole Diameter: 140 mm

Surface RL: 128.49 mAHD
Co-ords:

Bore Information

Field Material Description

60

59

58

57

56

55

54

[=) P
O]
z £ ]
— [0) -
o« g : g FORMATION
T
E WELL CONSTRUCTION % E % LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
sss0sess SANDSTONE - Light grey, medium grained sandstone (EO%) with 40% dark grey LELOMA
78 : stistone FORMATION
X (upper)
7 .
76 N
75 R pH: 8.21
EC: 9427 pS/cm
trace of black shale Temp: 27.26 °C
74 redox: 35.6 mV
73
SILTSTONE - Dark grey, siltstone (75%) with 15% grey, fine grained sandstone
72 —
57 . _ .|
7 -
58 - —. —
70 T
59 - — . —
69 —_— pH: 8.19
60— — — EC: 8386 uS/cm
R Temp: 26.7 °C
68 R redox: 25.9 mV
61 - N SANDSTONE - Light grey, medium grained sandstone
67 R
62 - |- :
SILTSTONE - Dark grey, siltstone
66
63 - N SANDSTONE - Grey, fine grained sandstone with grey siltstone
65 R
64 - SILTSTONE - Dark grey, siltstone with carbonaceous shale
64 —
SHALE - Black , carbonaceous shale
63 pH: 8.22
_ _ _ EC: 8450 puS/cm
COAL / SHALE - Black , coal / shale (60%) with 40% medium grained grey Temp: 26.85 °C
62 sandstone redox: 28.6 mV
SHALE - Black, shale (60%) with 40% grey, medium grained sandstone
61

SANDSTONE - Grey, fine grained sandstone

SILTSTONE - Grey , siltstone with some black carbonaceous staining

pH: 8.16
EC: 9176 pS/cm

SANDSTONE / COAL - Black, coal with some grey fine grained sandstone

SANDSTONE - Grey, medium grained sandstone

Temp: 27.37 °C
redox: 24.9 mV

SILTSTONE/SANDSTONE - Grey, siltstone with some grey medium grained
sandstone

END OF BOREHOLE AT 93.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

E 400220.11 N 6443386.91 MGA56




GROUNDWATER BOREHOLE LOG BORE NO.
RMBO02

- 100

VEARS @ SHEET 4 OF 4
Client: AGL Energy Limited Date Commenced:  3/2/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 32111
Bore Location: Gloucester - Rombo property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 128.49 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 400220.11 N 6443386.91 MGA56
Bore Information Field Material Description
[=) P
z g 8
— [0) -
® E z 2 FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
_—— S-ILTSTONE/SANDSTONE - Grey, siltstone with some grey medium grained LELOMA
- 53 . — . —] sandstone (continued) FORMATION
76-|. __ _| (upper)
- 52 -
77— — . —
- 51 T pH: 8.21
78 —|. — . — EC: 7314 uS/cm
—_ . Temp: 27.08 °C
— 50 . redox: 20.7 mV
9-1— —
- 49 —
SANDSTONE - Grey, fine grained sandstone (80%) with 20% grey siltstone
- 48
Bentonite SHALE/SILTSTONE - Dark grey, carbonaceous shale (60%) with 40% with grey
seal a7 medium grained sandstone
- 46
ro45 pH: 8.26
EC: 7748 pS/cm
Gravel 5 Temp: 26.49 °C
gmted [ 44 redox: 12.2 mV
50 mm ID, 85 - . SANDSTONE - Light grey, medium to fine grained sandstone
0.5mm L 43 M
aperture .
uPVC .
screen 86 — |
- 42
87 - E some black carbonaceous staining
41 N
88 —
— 40 N
89 - E some dark grey siltstone
ro% pH: 8.26
90— _ _ _ — EC: 8134 pyS/cm
— - — | SILTSTONE - Grey, siltstone (60%) with 40% medium grained light grey sandstone Temp: 26.75 °C
- 38 s redox: 8.3 mV
Sump/ 91 - - COAL/SHALE - Black, coal with some dark grey siltstone
bentonite | 37
plug
92 - SANDSTONE - Light grey, fine and medium grained sandstone
- 36
- 35
94 -
- 34
95 -
- 33
96 —
- 32
97 -
- 31
98 -
— 30
99 -
- 29

END OF BOREHOLE AT 93.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG BORE NO.

S4MB01

SHEET 1 OF 3

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project

Gloucester - Tiedeman property
2162406A

Date Commenced:  5/1/11
Date Completed: 6/1/11
Recorded By: NPH
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 118.38 mAHD
Co-ords: E 402581.82 N 6449409.83 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
zx)/c o L 11 DRILL PAD LELOMA
mm -
Class 18 FORMATION
uPVC & 1 -
grout TOPSOIL - Light brown/yellow, sandy clayey soil medium plasticity with chips of
- 117 hard yellow clay
2 -
- 116
3 -
- 115
4- WEATHERED ROCK - Light grey, weathered rock with chips of hard brown dry
- 114 £\ T clay (upto 3 mm)
5 - M LAt
-3 AN
iy B
- 112 m
AN
7 -1y L\
- 111 m__al"l"'
8- 1]
110 01144
9-L\
L 100 WY
0= A
- 108 WY
1 - 7]
L 107 AN
2P
- 106 L\ T
WY
A |
13 — - — | SILTSTONE/SANDSTONE - Light grey, medium grained sandstone, 50% grey
- 105 . — . —] siltstone
14—
- 104 _—
1o 18 = = | SILTSTONE - Dark grey, soft sifisione with @ few ciips of creamwhite Tff
16 - 1——— TUFF - CreamVgreen, medium to fine grained tuff, 40% dark grey/black fEEO_MK -
- 102 4 : .4 siltstone/shale FORMATION
7= NN Jo Doth Tuff
- 101 4 4
18—].: .
100 L0
19-1.4 -4
IR VA
20— .~
S Pyl
21-|.[5> D
- 97 4 4
22— 7. -
- 96 L0
23 - /\ < TUFF - Creamicreenvarey. fine arainad smooth T 50 ——— — — — — —
- Cream/green/grey, fine grained smooth tuff, 50% green/grey medium
- 95 4 . 4 grained tuff
24 - ,\ g TOFF - Green and brown. very fine graimed ff — . — — — —
- Green and brown, very fine grained tuff
- o4 PARPA
O

END OF BOREHOLE AT 66.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

BORE NO.
102, SHEET 2 OF 3
Client: AGL Energy Limited Date Commenced:  5/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 6/1/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 118.38 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402581.82 N 6449409.83 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
g S 5| 3
4 a o
03 4 4 TUFF - Green and brown, very fine grained tuff (continued) LELOMA
T FORMATION
- N N Jo Doth Tuff
- 92 4 4
27 |- .-
- 91 LN
wolAa A ______________________
‘At TUFF - Grey, medium grained tuff, 30% cream/green medium grained tuff
- 90 A4
T N
‘At TUFF/SILTSTONE - Green/grey, medium grained tuff, 50% black siltstone
- 89 A4 pH: 7.73
. L EC: 2457 pS/cm
> 30— X . _ _ S S ——— Temp: 25.76 °C
88 —_ SILTrSn/TONE -tafark grey, siltstone, 30% light grey medium grained sandstone, 10% LELOMA Redox: 98.4 mV
- . — . ] cream/greentu DO: 39 % Sat
_ FORMATION DO: 3.14 mg/L
31 - . SANDSTONE - Grey, medium to fine grained sandstone, 10% dark grey siltstone,
- 87 M a few chips of green/cream tuff
86 32 - SILTSTONE - Dark grey, siltstone, 20% grey fine grained sandstone
B3| ]
- 85 _—
34 - —. —
~ 84 —_— —
e
- 83 —_—— pH: 7.67
—_— EC: 2351 pS/cm
B-f—_ Temp: 25.25 °C
— - — | SILTSTONE/SANDSTONE - Light grey, medium to fine grained sandstone, 50% Redox: 130 mV
- 82 — . —] darkgrey siltstone DO: 54.4 % Sat
_— DO: 4.4 mg/L
o 37 = SILTSTONE - Dark grey and biack, softsitsione T T
38~ = SILTSTONE/SANDSTONE - Grey, sitsfon, 20% light grey medumgramed |
— 80 — . —| sandstone
39-|. |
- 79 _—
s A0 =] SILTSTONE - Dark grey and biack, (organic malier) softsifstons
A = SILTSTONETSANDSTONE - Gréy, fine fo medium grained sandstone, 50%
- 77 — . —| siltstone pH: 7.86
L EC: 2396 puS/cm
42 — Temp: 23.56 °C
L 76 - Redox: 123.6 mV
- DO: 59.6 % Sat
— DO: 4.96 mg/L
43 - —. —
~ 75 —_— —
44 - — . —
- 74 -
45 - —  —
__ . __| someclay
- 73
46 - .. SANDSTONE - Light grey, medium grained unconsolidated sandstone, 40% brown
- 72 . and grey siltstone, 10% light grey medium grained sand
ar-n SANDS TONETSILTSTONE - Light grey, e 1o medium grained sandstons and grej
-7 . siltstone pH: 8.02
. EC: 2454 pS/cm
48 - |+ Temp: 21.97 °C
L 70 M Redox: 131.2 mV
. DO: 81 % Sat
. DO: 7.01 mg/L
49 - |2
- 69 .
END OF BOREHOLE AT 66.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project

Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
S4MB01
SHEET 3 OF 3
511/11
6/1/11
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850

Highland Drilling

Borehole Diameter: 140 mm

Surface RL: 118.38 mAHD

Co-ords:

E 402581.82 N 6449409.83 MGA56

Bore Information

Field Material Description

[=) P
z E 8
P [0) —
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
s 2 8 &
SANDSTONE/gLTSTONE - Light grey, fine to medium grained sandstone and grey LELOMA
- 68 siltstone (continued)
FORMATION
- 67
- 66
Bentonite
seal - 65 pH: 8.03
EC: 2433 pS/cm
Temp: 21.78 °C
Redox: 135.7 mV
- 64 DO: 102.2 % Sat
DO: 8.81 mg/L
- 63
Gravel 5
mm - 62
graded
- 61
50 mm ID,
0.5mm — 60
aperture
uPVC
screen
- 59 pH: 8.01
EC: 2451 pS/cm
Temp: 22.53 °C
Redox: 122 mV
- 58 DO: 71 % Sat
DO: 6.1 mg/L
5 SANDSTONE - Grey, fine grained sandstone
- 56
- 55
Sump/
bentonite - 54
plug
SANDSTONE/SILTSTONE - Light grey, medium grained sandstone, 50% grey
- 53 siltstone, some grey medium grained sand pH: 7.85
EC: 2491 pS/cm
Temp: 23.36 °C
Redox: 156 mV
r 52 DO: 80.9 % Sat
DO: 6.79 mg/L
67 —
- 51
68 —
— 50
69 -
- 49
70—
- 48
7 -
- 47
72 -
- 46
73 -
- 45
74 -
- 44

END OF BOREHOLE AT 66.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.

S4MB02

102, SHEET 1 OF 4
Client: AGL Energy Limited Date Commenced:  4/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 5111

Bore Location:
Project Number:

Gloucester - Tiedeman property
2162406A

Recorded By: NPH
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 118.44 mAHD
Co-ords: E 402586.74 N 6449408.84 MGA56

Bore Information

Field Material Description

[=) P
: | 8
£ |WeLL consTRUCTION| £ z g LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
= 2 8 &
50 mm 1D DRILL PAD
Class 18 | 1418 LELOMA
uPVC & FORMATION
grout 1=
CLAY SOIL - Grey/brown, dry medium plasticity, dry, not sticky
- 117
2 -
- 116
3 - n TS ——
{17 WEATHERED ROCK/SOIL - Grey/light grey, well weathered rock very fine,
- 115 | / N 1= brown/grey clay chips (medium plasticity - dry) IlgglhOM'\gﬁ\_ION
WA
4 - LI Jo Doth Tuff
-1 [
G S
- 113 Itl_ﬁ
=]
- S S S S S S S
6 WEATHERED ROCK - Light grey, well weathered rock
- 112 AN
7 - LAt
-1 A=
iy B
=110 Sy
AN
[ WARNERY
- 109 m
Gravel 10— ﬁ
M D backfl | 40g 0114
C C 1 - LN T
) ) - 107 ) / 4
q 1q 12 - R . : . . .
— - — | SILTSTONE - Grey, 90% medium-fine grained grey siltstone plus light grey medium
- 106 . — . —| grained sandstone and shale
)C >C 13-
- 105 —_
)C >C - TUFF/SILTSTONE - Off white/green, 50-50 off-white/green amorphous tuff plus
- 104 4 . .4 grey/black hard siltstone/shale
15_ .'\.. . e Y TR Py - ag~ Sy Ay > A wr rrya -yl yr
) ) TUFF - White/green, medium-fine grained tuff plus chips dark grey siltstone
q 1q - 103 44
) ) 16 - b ﬁ
C C - 102 4 4
17— -
)C )C L 101 LN
18 - [ . ____
. » » o] SANDSTONE - Light grey, medium grained sandstone plus 40% green tuff
D1 D — 100 o
9 b - 99 .
- 98
C C ‘At TUFF - Green/cream, tuff (70%) plus light green/cream medium grained sandstone
L o7 PARP4 )
)C >C 2-| [S
- 96 4 4
I D e R
q 1q L 95 L0
u-AA —
) ) TUFF - Green, medium and fine grained tuff (some grey tuff) plus 50% chips of
C C - 94 4 : .4 dark grey/black siltstone/shale
O

END OF BOREHOLE AT 97.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




- 100

GROUNDWATER BOREHOLE LOG BORE NO.
S4MB02

VEARS @ SHEET 2 OF 4
Client: AGL Energy Limited Date Commenced:  4/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 5111
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 118.44 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402586.74 N 6449408.84 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E E LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
At TUFF - Green, medium and fine grained tuff (some grey tuff) plus 50% chips of LELOMA
E A dark grey/black siltstone/shale (continued)
) ) % 4 4 a small amount of orange/red clay FORMATION
qq - 5N Jo Doth Tuff
nll R PP
C C 27 - jc: 0. CONGLOMERATE - Cream/green/brown, tuff (60%) plus grey and brown fine EEEO_MK -
91 O grained siltstone and black siltstone/shale
i) A FORMATION
C C B SILTSTONE - Dark grey, siltstone 90% plus medium light grey sandstone tuff
90 (green)
)C >C SANDSTONE/SILTSTONE - Light grey, 50-50 medium grained sandstone and dark
89 siltstone
D1 D SANDSTONE - Light and dark grey, medium-fine grained sandstone plus few chips
C C 88 of tuff (green/brown)
D1 D SANDSTONE/SILTSTONE - Light grey, 50/50 medium-grained sandstone plus
C C 87 darker siltstone
SILTSTONE/SHALE - Black, 90% siltstone/shale plus tuff (green and brown) and
) ) 86 . — . —| grey siltstone [poor return]
C C 33 - — TR T T T T T e — — — — — — — —
— - — | SILTSTONE - Black/dark grey, siltstone (organic) and clay plus green tuff
) ) 85 —.—
J 34 ~ = SILTSTONE - Grey, siitstone pius Soms darker organic pieces, clay and ight grey
) ) 84 . — . —| medium grained sandstone
q([q 3B/ |
83 —_—
1 e
82 I
D1 D 37 —|. — .
q1q 8t — =
D1 D |
q[q 80 —
D1 D SANDSTONE/SILTSTONE - Light and dark grey, 50-50 mediumand fine
C C 79 sandstone and siltstone
B SILTSTONE - Dark grey, siltstone 90% (black organic staining) + 10% lighter grey
)C >C 78 . — . —| siltstone/sandstone
A1 = = SILTSTONE - Grey, Sitsions 60%, ine and medium graimed sandstons Tghtand
) ) 77 . — . —] darker grey plus chips of mudstone? light/medium brown very grained
C C 42 - N SANDSTONE/SILTSTONE - Light grey, 50-50 medium grained sandstone and dark
) ) 76 . grey and black siltstone
C C 43 - SILTSTONE - Dark grey, siltstone 90% and black siltstone/shale and a few chips
75 of light grey medium grained sandstone
C C 4= N SANDSTONE - Light grey, medium grained sandstone (60%), 30% fine grained
74 . grey sandstone , 10% grey siltstone + black siltstone/shale chips + medium
N grained sand
)C >C 45 - SILTSTONE - Dark grey, siltstone (70%) and medium grained light grey sandstone
73 (30%)
) ) 46 - N SANDSTONE - Grey, fine grained sandstone (90%) and dark grey/black
C C 72 R siltstone/shale (10%)
) ) 47 - — - — | SILTSTONE - Dark grey/black, siltstone (60%) and fine to medium grained grey
C C 71 . — . ] sandstone (40%)
8- _ |
4 [ R s
49 - — . —

69

END OF BOREHOLE AT 97.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 3 OF 4
Client: AGL Energy Limited Date Commenced:  4/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 5111
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 118.44 mAHD
E 402586.74 N 6449408.84 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
— S-ILTSTONE - Dark grey/black, siltstone (EO%) and fine to medium grained grey
) ) 68 — sandstone (40%) (continued) Ilglélhol\;l\flo?l\'l ON
Q14 51|, _
) ) 67 —
q 14 52 -
66 -
SIS =
65 -
D1 D 54-| —
q 1Q 64 __
D1 D i
q1q I b
56|
s 0 |
57—
)C )C 61 —
58-|.
) ) 60 —
q1q 59 - : __
N SANDSTONE - Light grey, very fine grained sandstone H:7.77
59 . pH: 7.
D1 D . EC: 2452 uS/cm
[>_C C 60— I+ _ Temp: 19.7 °C
. SANDSTONE - Light grey, fine grained sandstone Redox: 173.7 mV
58 . DO: 63.1 % Sat
) ) . DO: 5.72 mg/L
C C 61 -1 a few chips of tuff pEHC 7£194 S/em
. : My
57 . Temp: 21.66 °C
) ) 62 - | Redox: 168.7 mV
C C N DO: 72.2 % Sat
56 . DO: 6.27 mg/L
) ) 63 -
q 14 55 :
D B4 SANDS TONETSILTSTONE - Gréyldark grey, 50-60 fine grained sandsione and
C C 54 . siltstone
b e SANDSTONE - Grey, five grained sandston (60%) and dark ey STistons (10%) T
53 . pH: 7.
C C . EC: 2573 uS/cm
66 — |- _ _ I Temp: 21.55 °C
—_ SILTSTONE - Dark grey, siltstone (70%) and fine & medium grained light grey Redox: 151.5 mV
D1 D 52 — sandstone DO: 96 % Sat
C C DO: 8.1 mg/L
SANDSTONE - Light grey, medium grained sandstone (90%) plus dark grey/black
) ) 51 siltstone (10%)
50
C C 49
D1 D
Grout SILTSTONE - Grey, siltstone (60%) plus light grey fine grained sandstone (40%)
48 —
-
47 — pH: 7.85
— EC: 2569 pS/cm
72 - | Temp: 21.84 °C
Redox: 138.6 mV
46 - DO: 91.1 % Sat
- DO: 7.76 mg/L
SANDSTONE - Light grey, fine grained sandstone (80%) and dark grey silstone
45 (20%)
SILTSTONE - Dark grey, siltstone (80%) and fine grained light grey sandstone
44 — (20%) plus small amount of clay

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 97.00 m
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GROUNDWATER BOREHOLE LOG

S4MB02

SHEET 4 OF 4

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

4/111
511/11
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm

Co-ords:

Surface RL: 118.44 mAHD
E 402586.74 N 6449408.84 MGA56

Bore Information

Field Material Description

[=) P
z E 8
E 8 o
i £ T T LITHOLOGY FORMATION HYDROGEOLOGY
£ [WELL CONSTRUCTION| £ E z (Approximate)
= 2 8 &
3 _—— gﬁ;ﬁ;ﬁgi&zfgﬁ%m gfiltslgln(ecf(gg:{%yd fine grained light grey sandstone LELOMA
— : FORMATION
6. —
42 _
7 — . —
41 — pH: 7.84
_—— EC: 2638 pS/cm
78 — S —————————————— ] Temp: 23.08 °C
S ° CONGLOMERATE - Several colours, coal, siltstone (dark grey & brown)/shale LELOMA Redox: 162.4 mV
40 j O (black), light grey medium grained sandstone FORMATION DO: 69.1 % Sat
. DO: 5.84 mg/L
9= COAL/SILTSTONE - Dark grey/black, 50-50 coal and siltstone/shale Bindaboo Coal
39
80— COAL - Black/dark grey, coal (50%), grey siltstone (25%) and medium grained
38 light grey sandstone (25%)
a7 81 - _—— ?rl\lé-ls-STONE - Grey, siltstone (80%) plus fine grained grey sandstone and coal fEEO_MK -
= FORMATION
82-(. _
36 —_
SANDSTONE - Light grey, fine grain sandstone (80%) and dark grey siltstone
35 pH: 7.78
EC: 2573 pS/cm
_ Temp: 22.5°C
Bertonite Redox: 166.7 mV
34 DO: 71.3 % Sat
DO: 6.11 mg/L
SILTSTONE - Dark grey, siltstone (80%) plus 20% fine and medium grained light
33 — grey sandstone
86 -|. . _
32 —_
Gravel 5 87 | —- —
mm —_—
graded 31 —
SANDSTONE/SILTSTONE - Light grey, 50-50 medium grained sandstone and dark
30 grey and black siltstone
50 mm ID, SANDSTONE - Light grey, coarse-medium grained sandstone plus soft and
05 ?m 29 medium grained grey sand pH: 7.8
aperture -
e $C. 2’_592 “S/Em
screen e — — — — — emp: 22.49 °C
SANDSTONE - Grey, coarse-medium grained sandstone (90%) plus dark grey Redox: 265.1 mV
28 siltstone (10%) DO: 84.4 % Sat
DO: 7.17 mg/L
27
SILTSTONE - Dark grey, siltstone (80%) and medium grained light grey sandstone
26 — (20%)
93-|. . _
25 —_—
94 - —. —
24 - pH: 7.82
_—— EC: 2688 pS/cm
_ _ _ Temp: 24.08 °C
Sump/ SANDSTONE - Light grey, medium-fine grained sandstone (90%) plus dark Redox: 94.1 mV
blentomte 23 siltstone (10%) DO: 83 % Sat
Pl DO: 6.93 mg/L
SANDSTONE/SILTSTONE - Light grey, 50-50 fine grained sandstone and dark
22 siltstone with small amount of coal fines pH: 7.68
EC: 2564 pS/cm
Temp: 23.3°C
Redox: 109 mV
21 DO: 86 % Sat
DO: 7.14 mg/L
98 -
20
99 -
19

END OF BOREHOLE AT 97.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
S4MB03
SHEET 1 OF 8
15/12/10
16/12/10
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 118.37 mAHD
E 402591.91 N 6449407.84 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
50 mm ID TOPSOIL/DRILLPAD - Dark brown, clay - hard and ill chips
Class 18 | 118 Y s LELOMA
uPVC & FORMATION
grout
1= CLAY - Beige, clay, medium plasticity with dry and fine grained sand
- 117
2 -
- 116
3 -
- 115
SAND - Beige, medium grained sand and small hard clay chips
- 114
5- - - - R |
WEATHERED ROCK - Light grey/brown, weathered rock. fine - medium grained
- 113 | £\ =1 andlow plasticity chips LELOMA
N\ FORMATION
6 J,_I..J%ﬁ ______________________ Jo Doth Tuff
WEATHERED ROCK - Dark brown, fine grained and hard clay dark chips
- 112 N
LN L\
7- o llhd
m WEATHERED ROCK - Light grey, medium grained weathered siltstone/sandstone
- 111 | £\ T andsiltstone/sandstone chips
WA
gt ______
WEATHERED ROCK - Light grey, medium grained weathered siltstone/sandstone
—110 | L\ T andsiltstone/sandstone chips, plus clay
0L L4
9 - A ATILIEDETS D | ikt s vl s £ T e e e e e e e
—‘-Cl__4_1, WEATHERED ROCK - Light grey, rock, very fine well weathered
- 109 N
( ( Gravel SANDSTONE - Light grey, medium-coarse grained sandstone 80% and 20% fine
) ) backfill - 108 grained
( ( SILTSTONE - Dark grey/ brown, medium grained siltstone and fine grained black
) ) - 107 — . — siltstone/shale and small amount of clay
E ( 12 = TUFF/SHALE - Light grey/off white, medium grained tuff and black shale 50% and
) >< - 106 4 . .4 50% fine grained sand
( s . SANDSTONE - Light grey, medium-fine grained sandstone 90% and siltstone (light
) )C - 105 grey), shale, off-white tuff
)( )C - 104
)( )C - 103
)( )C - 102
)C >( - 101 pH: 7.08
C C EC: 2694 pS/cm
Temp: 27.42°C
qd Ld Redox: 92 mV
D1 D — 100 DO: 80.3 % Sat
C C DO: 6.15 mg/L
°-T= TUFF - Greeny cream, smooth {uff 90% and 10% light grey sandstone
)( >( - 99 4 - L
qq 20-|.05 0
)( >( - o8 A
4 oKL
)( >( - o7 A

END OF BOREHOLE AT 170.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
S4MBO03

192, SHEET 2 OF 8
Client: AGL Energy Limited Date Commenced:  15/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 118.37 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402591.91 N 6449407.84 MGA56
Bore Information Field Material Description
[=) P
= 2|38
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
L o 4 4 TUFF - Greeny cream, smooth tuff 90% and 10% light grey sandstone (continued) LELOMA
D1 D 5 FORMATION
q1q | 15D Jo Doth Tuff
- 95 A .
pH: 7.46
)C >C 4 4 EC: 2174 pS/c&n
I AN e ] T 126.52 °
o4 'gml))STONE - Cream green, fine grained sandstone and medium sand (up to LELOMA Rzrggx: 80 mV
B DO: 82.1 % Sat
)C >C FORMATION DO: 6.48 mg/L
) ) - 93
SHALE/SILTSTONE - Dark grey black, 50% shale and 50% very fine grained
) ) - 92 siltstone
SANDSTONE - medium light grey 80% fine sandstone and dark grey siltstone
)C )C 91
— 90
4 [
SANDSTONE - lirk_grercars? gﬁnﬁ sandstore
- 89
4 [
SANDSTONE - Grey, coarse grained sandstone 90% and sandand a small
) ) - 88 amount (5%) dark shale/ siltstone chips
SILTSTONE - Dark grey, siltstone (up to 3 mm) and clay
- 87
4 [
SANDSTONE - Light grey, fine grained sandstone and small amount of clay
- 86
4 [
SILTSTONE - Dark grey, very fine grained siltstone 95% and black shale
- 85
4 [
- 84
4 [
- 83
4 [
CONGLOMERATE - Light grey, fine grained sandstone, shale and mudstone
- 82
D1 D
C C SANDSTONE/SILTSTONE - Dark grey, fine grained siltstone 50% and 50% find
) ) - 81 grained sandstone
C C small tuff chips
— 80
4 [
- 79
4 [
SANDSTONE - Light grey, fine-medium grained sandstone 80% and 20% siltstone
- 78
D1 D
C C SANDSTONE/SILTSTONE - Dark grey, brittle siltstone and light grey, fine-medium
) ) - 77 sandstone with a few tuff chips pH: 7.26
EC: 2182 pS/cm
C C Temp: 25.42 °C
Redox: 78.1 mV
76 DO: 66 % Sat
)C >C DO: 5.1 mg/L
- 75
D1 D
a1

END OF BOREHOLE AT 170.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
S4MB03
SHEET 3 OF 8
15/12/10
16/12/10
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 118.37 mAHD
E 402591.91 N 6449407.84 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
-------- SANDSTONE - Dark grey, fine grained 90% and dark grey shale and tuff LELOMA
)C )C - : FORMATION
45 - H SANDSTONE/SILTSTONE - hard and dark siltstone/shale 50% and 50% fine-
) ) - 73 H medium grained sandstone
a6 - SANDSTONE - Cighi gréy, fine grained sandstone and small arount of shale.
) ) 72
R pue— SILTSTONE/SANDSTONE - Dark grey, very fine grained sand/siltstone
D1 D 71 — pH: 7.26
C C —_— EC: 2182 pS/cm
48 =+ — - — Temp: 25.78 °C
__ . __| brownshalelens Redox: 64.2 mV
D1 D ~ 70 . DO: 84.4 % Sat
C C L DO: 6.51 mg/L
49 - s SANDSTONE - Light grey, fine-medium coarse sandstone and darker siltstone and
) ) - 69 brown shale
q[q o
) ) - 68
511 trace of tuff
) ) - 67
q1q 52|
) ) - 66
J -
D1 D - 65 pH: 7.76
C C M EC: 2442 pS/cm
54 - |0 Temp: 26.51 °C
. Redox: 49.5 mV
D1 D - 64 DO: 75.3 % Sat
C C M DO: 5.96 mg/L
S5-I — SILTSTONE - Dark, siltstone 80% and fine grained sandstone and shale
D1 D e -
56 - __ __ trace of tuff
) ) - 62 o
SANDSTONE - Light grey, fine grained sandstone and quartz, minor tuff and
) ) - 61 siltstone
) ) — 60
D1 D 59 pH: 7.69
EC: 159 uS/cm
C C Temp: 26.28 °C
Redox: 159 mV
) ) - 58 DO: 94 % Sat
C C DO: 7.34 mg/L
) ) - 57
) ) - 56
) ) - 55
C C Y CONGLOMERATE - Dark grey, siltstone and fine grained sandstone and brown tuff
) ) - 54
- 53

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 170.00 m




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 4 OF 8
Client: AGL Energy Limited Date Commenced:  15/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 118.37 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402591.91 N 6449407.84 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
ssssssss SANDSTONE - Grey, fine grained sandstone and 10% dark grey siltstone LELOMA
)C >C 52 : FORMATION
D1 D 51 .
D1 D %0 :
) ) 49
Grout i SILTSTONE - Dark grey, siltstone 80% and 20% fine grained lighter sandstone
48
47 pH: 7.69
EC: 2499 pS/cm
______________________ Temp: 25.99 °C
SANDSTONE/SILTSTONE - Light grey, very fine grained sandstone 60% and 40% Redox: 341.9 mV
46 dark grey siltstone DO: 96.6 % Sat
DO: 7.63 mg/L
45
44
SILTSTONE - Dark grey, hard siltstone 80 % and light grey sandstone
43 —_
76 - = CONGLOMERATE - Dark and laminated black, siltstone 80% and sandstone with
42 3 O/l tuffand light brown shale
=4
SHALE/SILTSTONE - Black, siltstone/shale and dark grey shale with coal fines LELOMA |
41 and light fine sandstone .
pH: 7.89
F.ORMATION EC: 2851 puS/cm
Bindaboo Coal Temp: 32.5 °C

40

39

38

37

36

35

34

33

32

31

COAL and siltstone - Bimaboo coal and dark grey siltstone

9= 3c: ° CONGLOMERATE - Dark grey, siltstone, light grey tuff and coal and shale
QX
80— No-™
— - — | SILTSTONE - Very dark, siltstone 50% and dark fine grained siltstone 50%
81~ (=3 Y CONGLOMERATE - Light grey, fine grained sandstone 60% and highly organic
3 © (| dark siltstone and shale
_\ =4
82 - . SANDSTONE/SILTSTONE - Light grey, fine grained sandstone and dark siltstone
83|
84 ~ [T SILTSTONE - Dark grey, 85% Sitstone and 5% finé grained sandsioné and dark
— . —| shale
85 - . SANDSTONE/SILTSTONE - Light grey, fine grained sandstone 70% and 30% dark
. siltstone
86 — . trace of light shale and coal
87 - |

Seam

LELOMA
FORMATION

Redox: 292.3 mV
DO: 70.6 % Sat
DO: 5.05 mg/L

pH: 7.88

EC: 2491 pS/cm
Temp: 24.68 °C
Redox: 303.8 mV
DO: 70 % Sat
DO: 5.71 mg/L

END OF BOREHOLE AT 170.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project

Gloucester - Tiedeman property
2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
S4MB03
SHEET 5 OF 8
15/12/10
16/12/10
NPH
JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 118.37 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402591.91 N 6449407.84 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
SANDSTONE/gLTSTONE - Light grey, fine grained sandstone 70% and 30% dark LELOMA
30 siltstone (continued) FORMATION
SILTSTONE - Dark, 80% siltstone, fine-med grained light sandstone
29 pH: 8.2
EC: 2695 pS/cm
Temp: 25.5°C
SANDSTONE - Dark, 80% sandstone, 20% siltstone/shale Redox: 210.7 mV
28 DO: 99.1 % Sat
DO: 7.93 mg/L
27
26
SILTSTONE - Dark and light, - some dark laminations, 80% siltstone, 20% fine
25 grained light sandstone and shale
24
Shale with leaf prints
23 pH: 8.3
EC: 2914 pS/cm
Temp: 27.4 °C
SHALE - Dark, highly organic shales, small amount of tuff Redox: 138.2 mV
22 DO: 80.4 % Sat
DO: 6.36 mg/L
SANDSTONE - Light grey, 50% fine to medium sandstone, 50% dark
21 shale/siltstone (coal)
20
SILTSTONE/SHALE - Dark, 60% siltstone/shale/coal, 40% med-light grey
19 sandstone
SANDSTONE - Light grey, 80% medium sandstone, 20% dark grey siltstone
18
SILTSTONE - Light grey, 90% siltstone, 10% medium sandstone
17 pH: 8.22
EC: 2897 pS/cm
Temp: 26.26 °C
Redox: 89.2 mV
16 DO: 108.4 % Sat
DO: 8.55 mg/L
SANDSTONE - Light grey, 80% medium sandstone, 20% dark grey siltstone
15
14
SILTSTONE - Dark and fight grey, 90% siltstone, 10% iight grey, fine sandstone
13
CONGLOMERATE - Dark, coal fines, shale, siltstone and lighter siltstone and
12 brown siltstone and grey medium sandstone and quartz
SANDSTONE - Light grey, fine grained sandstone and 40% darker siltstone
1 pH: 8.33
EC: 3004 pS/cm
Temp: 25.97 °C
Redox: 80.4 mV
10 DO: 94 % Sat
DO: 7.59 mg/L
SANDSTONE/SILTSTONE - Grey, fine grained sandstone, dark grey siltstone and
9 trace of red/brown mudstone

END OF BOREHOLE AT 170.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 6 OF 8
Client: AGL Energy Limited Date Commenced:  15/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm

Co-ords:

Surface RL: 118.37 mAHD
E 402591.91 N 6449407.84 MGA56

Bore Information

Field Material Description

[=) P
z E 8
£ 8 0
o a = =
£ |weL construcTion| £ z é LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
= 2 8 &
sssnsnss SANDSTONE/gLTSTONE - Grey, fine grained sandstone, dark grey siltstone and LELOMA
- . trace of red/brown mudstone (continued)
8 : ( 4 FORMATION
1M1 -f
-7 .
Mz - SHALE - Dark, hard shale/siltstone-leaf prints 5% darker fine sandstone
- 6
113 -
r o pH: 8.22
EC: 2929 pS/cm
114 - Temp: 25.55 °C
Redox: 92.9 mV
ro4 DO: 98.9 % Sat
DO: 7.84 mg/L
M- r—— SILTSTONE/SHALE - Dark black, siltstone/shale
- 3 .
116 - SANDSTONE - Light grey, 80% fine to medium sandstone, 20% dark grey shale-
- 2 leaf prints
17 -
-1
118 = SHALE - Dark grey, silty shale (90%) and medium light grey sandstone
— 0
19 - (=3 ° Y CONGLOMERATE - Light grey, fine to medium sandstone, shale, siltstone
L4 #) O pH: 8.3
g EC: 3009 pS/cm
120- )9 Temp: 25.27 °C
- O6 Redox: 91.2 mV
ro-2 #) ° DO: 111.3 % Sat
o DO: 8.8 mg/L
121 - P . : .
— - — | SILTSTONE - Dark and lighter grey, siltstone (shale) 95%, 5% coarse light
- -3 —— . —] sandstone and quartz chips
122 - SANDSTONE/SILTSTONE - Light, fine grained sandstone 50%, 50% dark siltstone
-4
123 - trace of quartz
- -5
124 -
- -6 .
125 - [+
-7 X pH: 7.98
M EC: 2955 uS/cm
126 - | Temp: 26.27 °C
. Redox: 142 mV
r -8 . DO: 99 % Sat
M DO: 7.86 mg/L
127 - |
~ _g :
128 — |-
— -10 M
129 - [+
- -1 .
130— COAL/SHALE - Dark black, coal/shale 50%, 50% dark grey siltstone and fine light LELOMA |
- - sandstone
12 FORMATION
131 - Deards Coal
SILTSTONE - 95% dark grey, 5% brown - up to 1mm, grey up to 5mm Seam
- 13 pH: 8.07

EC: 2967 pS/cm

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 170.00 m




- 100

GROUNDWATER BOREHOLE LOG BORE NO.
S4MBO03

VEARS @ SHEET 7 OF 8
Client: AGL Energy Limited Date Commenced:  15/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 118.37 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402591.91 N 6449407.84 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
SANDSTONE - Light grey, medium-fine grained sandstone 95% and 5% dark Temp: 25.43 'C
14 siltstone LELOMA Redox: 83.4 mV
FORMATION DO: 92.8 % Sat
133 - Deards Coal DO: 7.52 mg/L
CONGLOMERATE - Grey, fine - medium sandstone, siltstone, shale Seam
-15
134 - - -
SHALE - Dark grey, shale/siltstone (organic matter)
-16
185 - —— SILTSTONE/SHALE - Lighter grey, siltstone , dark grey /black shale
-17 RN
136 - (=3 Y CONGLOMERATE - Light, fine sandstone, shale, siltstone, brown
-18 j ° siltstone/mudstone
=4
137 - e
. . SANDSTONE/SILTSTONE - Light, fine grained sandstone 50%, 50% dark siltstone
-19 pH: 7.98
. EC: 2962 pS/cm
138 - |+ Temp: 24.54 °C
M Redox: 101.2 mV
-20 . DO: 115.9 % Sat
. DO: 9.15 mg/L
139 -
21
140— COAL - Black, coal plus black shale
-22
141 -
-23
142 - — - — | SILTSTONE/SHALE - Light, medium grained sandstone 50%, 50% medium sand
24 — .
143 = . SANDSTONE - Light grey, fine grained sandstone 80%, 20% darker siltstone +
25 sand .
pH: 8.1
EC: 2946 pS/cm
144 — Temp: 25.16 °C
Redox: 89 mV
-26 DO: 79 % Sat
. DO: 6.43 mg/L
145~ [ T SLTSTONE/SHALE - Dark brownibiack, sifstonelsnale S5%, §% light, ~
-27 . — . —] coarse-medium sandstone
146 = — - —]
28 —
147 - COAL - Black, coal and dark siltstone/shale
-29
148 -1 SANDSTONE/SILTSTONE - Light grey, medium grained sandstone 50%, 50% dark LELOMA |
- M iltste + | fi
30 : siltstone + coal fines FORMATION
1o - SANDSTONE - Dark grey, fine and ight mediumsandstone
-31 pH: 8.19
. EC: 3077 pS/cm
150 — | _ _ _ _ Temp: 25.15 °C
SILTSTONE - Light and dark grey, siltstone 80%, light fine grained sandstone + Redox: 93 mV
-32 - — . —f lwifchips DO: 89.4 % Sat
R — DO: 7.24 mg/L
151 = — - ]
= —
152 = . SANDSTONE/SILTSTONE - Light grey, medium-fine sandstone 50%, 50% dark
-34 M siltstone
153 - SILTSTONE/SHALE - Dark grey and black, siltstone/shale 90% and 10% light grey
-35 . — . — medium grained sandstone

END OF BOREHOLE AT 170.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




- 100

YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project

Gloucester - Tiedeman property
2162406A

BORE NO.
SHEET 8 OF 8
Date Commenced:  15/12/10
Date Completed: 16/12/10
Recorded By: NPH
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm

Co-ords:

Surface RL: 118.37 mAHD
E 402591.91 N 6449407.84 MGA56

Bore Information

Field Material Description

[=) P
z E 8
£ 8 0
o a = =
£ |WeLL consTRUCTION| £ z g LITHOLOGY &gg’;‘ﬁ;ﬁ; HYDROGEOLOGY
= 2 8 &
ssssssss SANDSTONE - Dark grey, fine grained sandstone 90% and 10% dark siltstone LELOMA
-36 : FORMATION
155 — [+
-37 pH: 6.66
. EC: 2686 pS/cm
156 — |- Temp: 21.66 °C
N Redox: 5360 mV
-38 R DO: 96.1 % Sat
. DO: 8.3 mg/L
Berionte 157 = SILTSTONE - Dark grey, siltstone 95% and 5% light, medium grained sandstone
seal -39 R
158 =+ — - —]
-40 R
159_ — N e e e e e e T T e e, e e e T T
(=3 CONGLOMERATE - Dark, fine grained sandstone. light grey, medium grained JILLEON
41 OO sandstone and siltstone and shale FORMATION
=4
Cloverdale Coal
Gravel5 160— )fOc Seam
mm
graded 42 j °©
=4
161 - COAL - coal (95%) and shale
-43 .
pH: 8.07
EC: 2682 pS/cm
162 - —_——— e Temp: 21.21°C
— g%rpnrpnlD, COAL - coal (80%) and shale/siltstone Redox: 225.1 mV
aperture -44 DO: 58.4 % Sat
uPVC DO: 5.14 mg/L
screen 163 —
-45
164 - COAL - 50ai (80%) and shafefsstone T T T T T T T
-46
165 - COAL - 5oai (70%) with shalefsistone
-47
166 - — SILTSTONE - Dark and light grey, siltstone and coal fines
-48 —_ —
167 = — - ]
-49 ] pH: 8.03
L EC: 2734 pS/cm
168 - pb—-F — —— — — — — P ———————————| e —— = Temp: 22.08 °C
Sump/_ — - — | SILTSTONE - Dark grey, siltstone 60% and 40% fine dark and medium light JILLEON Redox: 223.5 mV
entonite .50 — . —] sandstone DO: 73.1 % Sat
P o FORMATION DO: 6.31 mgiL
169 = "= SILTSTONE/SANDSTONE - Dark, sitstone 50% and dark fine grained sandsions
-51 — pH: 8.39
—_— EC: 2828 pS/cm
170— Temp: 21.72°C
Redox: 204 mV
52 DO: 101.2 % Sat
DO: 8.62 mg/L
171 -
-53
172 -
-54
173 -
-565
174 -
-56
175 -
-57

END OF BOREHOLE AT 170.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

BORE NO.

S5MB01

SHEET 1 OF 2

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

13/12/10
14/12/10
NPH/JCD
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 129.98 mAHD
Co-ords: E 403155.96 N 6449250.34 MGA56

Bore Information

Field Material Description

a =
: & 8
i é z H LITHOLOGY PORMATION HYDROGEOLOGY
£ [WELL CONSTRUCTION| £ E z (Approximate)
s 2 8 &
50 mm 1D TOPSOIL - Dark brown, mediumvlow plasticlty brown clay and fil
S0 mm It < < < < < ark brown, mediunvlow plasticity brown clay and fi JILLEON
WCE | 129 - FOMRATION
grout J—G@ WEATHERED ROCK - Red/brown/grey, well weathered rock and sandy clay
L /.y T clumps
- 128 2 — | L L
- 127 3- —LA_J»—:'@
WY
F126 4 - LA
AN gy
L N AN —
125 5 /N \
- 124 6 — E
123 7-0 / 4
AN gy
122 8- L\
121 9 - 7T
gl
120 10—
- 119 M- —LA_J»—:'@
WY
-118 12 - LA
AN gy
L N AN —
17 13 /N \
- 116 14 - PO 7]
gl
- 115 15 -y / 4
AN gy
114 16 - L\ T
D L]
- 113 17 - 7 '
few small dark siltstones
N
F112 18 - LN L\
111 19 - —LA_J»—:'@
WY
110 20— P Lo
AN gy
L N AN —
109 21 /N \
- 108 22 -PXI7 7]
ol
107 28 = T WEATHERED SILTSTONE - Dark grey, iné grained sfstone covered mciay
- 106 24 - __ __
105 25—-(— - —
- 104 26 — -
F103 27— _ |
r 102 28 - __ __
- 101 29-|-—+—
- 100 30— .. : _. SANDSTONE - Light grey, fine - coarse grained sandstone, dark brown and grey
s fine grained siltstone, sand and quartz, small amount of clay
- 99
- 98
- 97
- 96

END OF BOREHOLE AT 60.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

100
VEARS @ SHEET 2 OF 2
Client: AGL Energy Limited Date Commenced:  13/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 14/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 129.98 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403155.96 N 6449250.34 MGA56
Bore Information Field Material Description
=] =
: el s
v E 8 o
£ |WeLL consTRUCTION| £ z g LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
= 3 ] 4
4 o 9]
esesssss SANDSTONE - Light grey, fine - coarse grained sandstone, dark brown and grey pH:©.0U
. fine grained siltstone, sand and quartz, small amount of clay (continued) JILLEON EC: 4335 pS/cm
D 94 : FOMRATION Temp: 24.05 °C
. Redox: 43.7 mV
N DO: 73.2 % Sat
93 . DO: 6.04 mg/L
92 SILTSTONE ~Dark grey, fine gramed sitsione T
91 V- — — small amount of clay
0 40—(— —
89 SANDSTONE - Light grey, coarse grained sandstone plus sand and quartz pH: 8.09
EC: 4323 pS/cm
88 Temp: 24.72 °C
Redox: 54.7 mV
DO: 98.1 % Sat
87 DO: 7.82 mg/L
86
85 some fine grained sandstone
84 small amount of dark siltstone
Bentonite 83 SILTSTONE - Dark grey, fine grained siltstone plus fine and coarse light grey pH: 8.05
seal — . —] sandstone EC: 4240 pS/cm
82 48— _.__ ) Temp: 24.76 °C
minor clay Redox: 55.4 mV
81 - DO: 81.5 % Sat
49 - . SANDSTONE - Light grey, coarse and fine grained sandstone (both light grey) DO: 6.60 mg/L
Gravel 5 80 50— E minor dark grey siltstone
mm .
graded _I
& 51 SILTSTONE/SHALE - Dark grey, siltstone/shale
50 mm ID, B s2-]—.—
0.5mm [R———
rt
v 7 583-|— — pH: 7.85
screen — EC: 4439 pS/cm
7% s54-|— — Temp: 27.41 °C
—_— Redox: 66.9 mV
75 R — DO: 81.3 % Sat
55 - . SANDSTONE - Light grey, medium grained sandstone DO: 6.27 mg/L
74 56—
73 57 — |-
Sump/ 72 58 — i SILTSTONE - Dark grey, fine grained siltstone plus light grey coarse sandstone pH: 8.39
bentonite — . —| andminor clay EC: 3445 pS/cm
plug 71 s9-|__ . Temp: 26.19 °C
Redox: 45.9 mV
- DO: 80.2 % Sat
70 60— DO: 6.39 mg/L
69 61 -
68 62 -
67 63 -
66 64 —
65 65 -
64 66 —
63 67 -
62 68 —
61 69 -

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 60.00 m




GROUNDWATER BOREHOLE LOG

BORE NO.

S5MB02

SHEET 1 OF 5

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

13/12/10
NPH/JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 129.87 mAHD
E 403153.45 N 6449244.93 MGA56

Bore Information

Field Material Description

: E| o8
. E 2| o
i |WELL CONSTRUCTION| T z g LITHOLOGY &Opg"é'ﬁ;:aotg‘) HYDROGEOLOGY
g = i ©
4 a o
50 —— o n -
Cla;nsm1 gD TOPSOIL - Light brown, low organic content and drill pad JILLEON
WPVC & FORMATION
gro - 129
1- - - -
P17 WEATHERED ROCK/CLAY - Light yellow, weathered rock with red/cream sticky,
| /N 1= high plasticity clay Y s
WA
- 128 2-0 / A4
gl
127 3 -
Sy
| 126 .- LN
L L e
Sy
F125 gL
Sy
124 6 — L\
L L e
WA
r122 s-pro
AN
WA
P R VB
gl
Gravfel o1 0= %
backfill
D1 D AN
Q14 T ‘LJ—L] >
Sy
)C >C -8, [T
L L e
Sy
)C )C F117 gy o H ]
Sy
)C )C I VR VAN
Sy
- 115 _
)C )C [ IV
RTINS gy
)C )C Ly ]
F 1134y - Rl
)C )C Ly ]
- 112 18 -1 / A4
1 I
SANDSTONE - Light grey, fine grained sandstone (60%) and dark grey siltstone
) ) + s (40%), plus a small amount of clay
— 110
q[q SANGSTONE (g ey, madii e ranad sancitone (90°0 ard ek —
grey/black siltstone (5%), plus some medium grained sand and brown clay
) ) - 109
SILTSTONE - Dark grey, siltstone, with a small amount of clay
q1q
)C )C - 108
- 107
q [
- 106 ]
)C )C black organic staining
£ 105

END OF BOREHOLE AT 114.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

BORE NO.
102, SHEET 2 OF 5
Client: AGL Energy Limited Date Commenced:  9/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 13/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 129.87 mAHD
E 403153.45 N 6449244.93 MGA56

Bore Information

Field Material Description

: E| o8
£ |weL construcTion| £ z é LITHOLOGY &Opg"é'ﬁ;:aotg‘) HYDROGEOLOGY
B t m} o
14 o ]
S-ILTSTONE - Dark grey, siltstone, with a small amount of clay (continued) JILLEON
)C )C FORMATION
- 104
)C >C - 103
)C )C - 102
) ) - 101
—100 o _ le—-—
)C >C SILTSTONE - Dark grey/black, siltstone (60%) and 40% fine grained sandy clay
- 99
4 [
- 98
) ) SILTSTONE - Dark grey, siltstone (70%) and fine grained grey sandstone (30%)
q1q - o
o SANDSTONE - Light grey, medium to fine grained sandstone (60%) and dark grey
) ) 1| siltstone
q 14 - 9%
SILTSTONE - Dark grey, siltstone (80%) with 20% grey, medium to fine grained
sandstone
S
o
) ) - 93
C C » » o] SANDSTONE - Light grey, medium grained sandstone (80%) and dark grey
so siltstone (20%)
- 92
) ) SILTSTONE - Dark grey, siltstone, with some black organic staining (90%). 10%
C C —{ light grey medium grained sandstone
- 91
4 [
— 90
D1 D
q1q - 8o
D1 D
q 14 - 88
pH: 8.01
D &7 Tomp: 20,56 C
B emp: 26.58 °
[>_ C C Redox: 93 mV
DO: 65.9 % Sat
) ) L 86 DO: 5.19 mg/L
) ) - 85
- 84
4 [
r 8 4\
) ) e SANDSTONE - Light grey, fine grained sandstone (80%) with 20% grey siltstone
q1q o
D1 D
q1q -
D1 D
[aNa )

END OF BOREHOLE AT 114.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

BORE NO.

S5MB02

SHEET 3 OF 5

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:  9/12/10
Date Completed:
Recorded By:

Log Checked By: JCD

13/12/10
NPH/JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 129.87 mAHD
E 403153.45 N 6449244.93 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
SANDSTONE - Light grey, fine grained sandstone (80%) with 20% grey siltstone JILLEON
D1 D) (contnued) FORMATION
q 14 79
1 78
D1 D 7
C C SILTSTONE - Dark grey, siltstone with a few chips of light grey fine grained H: 8.2
J— sandstone pH: 8.
EC: 4014 pS/cm
D1 D 76 g4 _ Temp: 28.43 °C
C C T Redox: 31.9 mV
DO: 83 % Sat
— DO: 6.29 mg/L
M D 5 55— ¢
i el
73 57 —
q1q 72
SANDSTONE - Grey, medium grained sandstone
q 14 71
SILTSTONE - Dark grey, siltstone (90%) with 10% light grey, fine grained H: 8.05
J— sandstone pH: 8.
D1 D EC: 3817 uS/cm
C C 70 go— Temp: 27.27 °C
T Redox: 22.7 mV
DO: 66.5 % Sat
— DO: 5.22 mg/L
)C )C 69 - 9
4 [ To=
67
) ) SANDSTONE - Light grey, fine grained sandstone (60%) with 40% dark grey
C C siltstone
66
q1q o
Grout
64
63
62
61
60
SHALE - Black, hard shale and coal fines (85%) with 15% grey siltstone and
sandstone
59
pH: 8.09
EC: 3456 pS/cm
58 ) Temp: 26.88 °C
COAL/SHALE - Black/dark brown, reflective, soft coal and hard shale JILLEON Redox: 29.2 mV
. o,
FORMATION DO 802 %o Sat
5 13- Cloverdale Coal -
Seam
6 o, N _ _ _ __ __________
COAL/SHALE - Black/dark brown, reflective, soft coal and hard shale (60%) and
40% very fine grained grey sandstone and sand
%)

END OF BOREHOLE AT 114.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
S5MB02

- 100

VEARS @ SHEET 4 OF 5
Client: AGL Energy Limited Date Commenced:  9/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 13/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 129.87 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403153.45 N 6449244.93 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION g E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
s sssssss SANDSTONE - Grey, fine grained sandstone (90%) with 10% grey siltstone JILLEON
N FORMATION
%% 7e-f Cloverdale Coal
. Seam
8 77|
N pH: 8.21
. EC: 3739 pS/cm
r 52 7s-| Temp: 28.83 °C
. Redox: 36.4 mV
. DO: 70.6 % Sat
L N DO: 5.37 mg/L
51 49 _ 9
R
T4 et
— 48 82 _ :
— - — | SILTSTONE - Grey, siltstone (90%) with 10% medium to fine grained sandstone
- 47 83 - h——
COAL/SHALE - Black, coal and shale (90%) with 10% dark grey siltstone H: 8.3
pH: 8.
EC: 3416 pS/cm
- 46 g, NS Temp: 27.82 °C
COAL/SHALE - Black, soft coal and hard shale Redox: 32 mV
DO: 71.8 % Sat
L 45 DO: 5.56 mg/L
85 - I — — — — — — — — — — — — — o — o — — — — —
COAL/SHALE - Black, soft coal and hard shale (70%) with 30% grey siltstone
e T Y S
SANDSTONE - Grey, fine grained sandstone (100%) JILLEON
FORMATION
P43 g e
SANDSTONE/SILTSTONE - Grey, medium to fine grained sandstone (50%) with
50% grey siltstone
- 42
r 4 o9 _leeseeed
SANDSTONE - Grey, fine grained sandstone
pH: 8.43
EC: 3288 pS/cm
— 40 _ _ _ _ Temp: 27.82 °C
. SILTSTONE - Grey, siltstone (90%) with 10% grey fine grained sandstone Redox: 31.2 mV
c— DO: 71.3 % Sat
L 39 —_— DO: 5.56 mg/L
91 - . SANDSTONE/SILTSTONE - Grey sandstone (50%) and grey siltstone (50%)
r % e
- 37 93 -
m 3% -
I P |
Bentonite COAL/SHALE - Black, soft coal and hard shale (60%) with 30% grey sandstone
seal - and siltstone
- 34 96 —
— - — | SILTSTONE - Black, siltstone (organic staining) with some coal fines
A P
- g1 _______
Gravel 5 — - — | SILTSTONE - Grey, siltstone
mm
graded -
- 31 9-| _ |
=30 ]

END OF BOREHOLE AT 114.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
S5MB02

192, SHEET 5 OF 5
Client: AGL Energy Limited Date Commenced:  9/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 13/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 129.87 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403153.45 N 6449244.93 MGA56
Bore Information Field Material Description
o —
: £ 8
£ |weL construcTion| £ z é LITHOLOGY &Opg"é'ﬁ;:aotg‘) HYDROGEOLOGY
s 2 8 &
g%rpnrpnlD, SANDSTONE - Grey, fine grained sandstone JILLEON
aperture FORMATION
uPVC - 29 .
screen 101 = |2
T8 q02-
27 403 -
b 26 g fleiied
. SANDSTONE - Grey, fine grained sandstone (60%) with 40% dark grey siltstone
F 25 405 - e
— - — | SILTSTONE - Dark grey, siltstone with a small amount of grey clay
T2 q0e- | |
m 28 qor-| .
J——— pH: 7.55
R — EC: 3610 pS/cm
r2 qp--r - ___ Temp: 25.74 °C
— - — | SILTSTONE - Dark grey, siltstone with a small amount of grey, medium grained Redox: 21 mV
- — . —| sandstone DO: 82.5 % Sat
L 21 _ DO: 6.62 mg/L
109 = F——— SILTSTONE/SANDSTONE - Dark grey, siltstone (50%) with 50% grey, medium -
. — . —] fine grained sandstone and sand
m 20 qq0—|——
— - — | SILTSTONE - Dark grey, siltstone with a small amount of grey, medium grained
w— .— sand
IR EEI DR
L s —
Sump/ m2-]—. —
bentonite .—_ —
plug —_—
r7 3| —
—_ pH: 8.13
— EC: 4207 pS/cm
- 16 144 - Temp: 30.52 °C
Redox: 32.6 mV
DO: 77.6 % Sat
L DO: 5.72 mg/L
5 415 - 9
4 e -
T8 o7 -
12 18-
T g1 -
10 20—
r9 21—
T8 22—
T 7 123-
T8 124
L5
END OF BOREHOLE AT 114.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

BORE NO.
102, SHEET 1 OF 6
Client: AGL Energy Limited Date Commenced:  8/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 9/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 129.79 mAHD
E 403151.18 N 6449240.24 MGA56

Bore Information

Field Material Description

[=) P
z E 8
£ 8 0
o a = =
£ |WeLL consTRUCTION| £ z g LITHOLOGY &Opg"é'ﬁ;:aotg‘) HYDROGEOLOGY
= 2 8 &
g[l) mm1 gD TOP SOIL - Dark brown, top soil with clay chips and ﬁ from the drill pad JILLEON
ass
wPVCE& [ 129 FORMATION
grout 1-
- 128 9
P17 WEATHERED ROCK/LOAM - Light grey, fine, soft weathered rock. siltstone and
| /N 1T mudstone chips present
127 3- LN L\
D ] A=
WA
NI
- 124 6— NIARY
SILTY CLAY - Cream, very fine grained silty clay with weathered siltstone
(homogeneous)
- 123
7 -
- 122 8- ‘
- 121 9-
120
Gravel 10— ‘
) ) backfill 119
C C 1 -
) ) - 118
C C - 117
)C >C - 116
) ) - 115
C C - 114
)C >C - 113
) ) - 112
C C - 111
)C >C — 110
SAND - Grey, silty coarse sand with grey siltstone chips (up to 6 mm)
) ) - 109
- 108
d 14 - 107
SILTSTONE - Dark grey, and black (highly organic) siltstone chips (up to 8 mm)
D1 D -8 L, | ]
C C SAND - Light grey, fine grained sand with medium grained grey sandstone chips
- 105 N SCIE
) ) — - — | SILTSTONE - Dark grey, siltstone, organic content present
C C - 104 26 — __ __
__ . _| somecoarse grained light sand
e (1% oo T
) ) - 102 28 —|. —. |
C C - 101 29 — _— _—
AR -0 L LT _____
C C — - — | SILTSTONE/SHALE - Very dark grey, siltstone, organic content present
1 b I Bt
{ [Q ™ =

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 160.00 m




GROUNDWATER BOREHOLE LOG BORE NO.
SSMBO03

SHEET 2 OF 6
AGL Energy Limited Date Commenced:  8/12/10
Hydrogeological Assessment - Gloucester Gas Project Date Completed: 9/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 129.79 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403151.18 N 6449240.24 MGA56
Bore Information Field Material Description
[ § : 2 FORMATION
E WELL CONSTRUCTION! % E 3 LITHOLOGY (Approximate) HYDROGEOLOGY
s 2 8 &
S-ILTSTONE - Dark grey, siltstone, organic content present, 20% fine grained JILLEON
)C )C - o7 o FORMATION
- 96
D1 D
qq Lo
) ) L o4 pH:_8.2
>0 [ ol
L o3 redox: 82 mV
D1 D
J L w
D1 D
C C - 91
) ) — 90
qq e
D1 D
C C - 88
- 87
)C >C - minor clay
e -
D1 D - o
qq 83
D1 D
q [q - 82
D1 D - 81 e
C C SANDSTONE - Light grey, fine grained sandstone
b ~ 80
qq - 79
D1 D - 78
qq
- 77 :
)C >C S;ﬂ:‘;g?gﬂ(ib?&a)rk grey, siltstone (60%), plus light grey medium grained
- 76
D1 D L 75
qq
- 74
D1 D
[ L7
.3 SANDSTONE - Light grey, fine grained sandstone plus dark grey siltstone chips
) ) | (20%) and fine grained sand
- 72
qq
M D -7
qq
~ 70
SILTSTONE - Grey, siltstone (80%) with light grey sandstone, medium grained and
) ) B —] sand
C C 69
) ) - 68
qq
- 67
lalta o
END OF BOREHOLE AT 160.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
192, SHEET 3 OF 6
Client: AGL Energy Limited Date Commenced:  8/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 9/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 129.79 mAHD
E 403151.18 N 6449240.24 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
£ 8 0
o« a I T FORMATION
E WELL CONSTRUCTION g E é LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
— S-ILTSTONE - Grey, siltstone (80%) with light grey sandstone, medium grained and JILLEON
) ) — sand (continued)
N i FORMATION
Grout — SILTSTONE/SHALE - Dark grey, siltstone/shale (60%) with lighter grey sandstone
— (20%), quartz and clay
64 66 —_— — — — — — — — — — — — —— — — — — — — — — ——
— SILTSTONE - Grey, siltstone with fine grained light grey sand (20%)
63 .
67 —| —
62 —
68 - _
61 -
69 —|. —
60 J—
70—

59 71 - R M
COAL - Black, coal fragments with shale (60%) plus light grey fine grained JILLEON
sandstone and sand

s, [ CTCCTCCCCY_ FORMATION
COAL - Black, soft coal and shale (90%) plus fine grained light grey sand Cloverdale Coal

57 Seam

73 COAL - Black, soft coal (70%) and hard black shale
56
74 -
55 75 —
— SILTSTONE - Grey, siltstone (50%) and fine grained grey sandstone. plus coal
J— fines
54
76 - —

53 77 -

. SANDSTONE - Light grey, medium grained sandstone (60%) with dark grey

52 M siltstone

78 - |-
51 .
79 - |-
50 .
80— |-
49 M
81 —|c
48 M
82 -1,
47 83 — M
SILTSTONE/SHALE - Dark grey/black, siltstone/shale (high organic matter), plus
J— coal fines
46 84 —
COAL - Black, coal, cloverdale seam, soft and highly reflective
45
85 —

44 86 — I — — — — — — — — — — — — — — — — — — ————
COAL - Black, coal and shale

L2 - r--.-, 44409494944
SANDSTONE - Light grey, medium grained sandstone (60%), dark grey siltstone JILLEON
(organic) (up to 3 mm)

42 FORMATION
SILTSTONE - Grey, siltstone (70%) with dark grey siltstone/shale (30%) and fine

M — grained sand

89 —
40
90— _
39
91 —-|. —
38 J—
92 -
37 -
9 - —

36 94 -

. SANDSTONE - Light grey, medium grained sandstone (60%) plus dark grey
M siltstone (up to 2 mm)

35 o5 - I
SILTSTONE/SHALE - Dark grey/black, angular siltstone/shale (highly organic) with

34 — coal fines

END OF BOREHOLE AT 160.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

BORE NO.

S5MBO03

SHEET 4 OF 6

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Date Commenced:

Hydrogeological Assessment - Gloucester Gas Project Date Completed:
Gloucester - Tiedeman property Recorded By:

2162406A

Log Checked By:

8/12/10
9/12/10
NPH/JCD
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850

Surface RL: 129.79 mAHD

Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403151.18 N 6449240.24 MGA56

Bore Information

Field Material Description

WATER

WELL CONSTRUCTION

RL (AHDm) AHD|

DEPTH (BGLm)

GRAPHIC LOG

FORMATION

LITHOLOGY (Approximate)

HYDROGEOLOGY

33

32

31

30

29

28

27

26

25

24

23

22

97 -

98 -

99 -

100—| -

101 —|°

102 -

103 -

104 -|.
105 - | -
106 - | -
107 -

108 - -

109 —

110—|
11 -|.

12 -|°

113 -

114 -

115 —

16~ |
17 -|.

118 —|°

119 -

120—

121 —f.
122 -

123 |

124 -

125 - | .
126 - | -

127 - |-

.1 fine grained grey sandstone

SILTSTONE/SHALE - Dark grey/black, angular siltstone/shale (highly organic) with JILLEON
coal fines (continued)
FORMATION

SILTSTONE - Light grey, siltstone with clay and fine grained sand

SANDSTONE - Dark grey, fine grained sandstone (60%) with darker siltstone and

SILTSTONE - Grey, siltstone with grey, fine sandstone

SILTSTONE - Dark grey, (organic) siltstone

SILTSTONE - Light grey, (organic) siltstone with medium plasticity clay

EC: 2300 pS/cm

EC: 3300 pS/cm

EC: 3100 pS/cm

EC: 2800 pS/cm

EC: 2900 pS/cm

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 160.00 m




- 100

GROUNDWATER BOREHOLE LOG BORE NO.

S5MBO03

VEARS @ SHEET 5 OF 6
Client: AGL Energy Limited Date Commenced:  8/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 9/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 129.79 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403151.18 N 6449240.24 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
_—— S-ILTSTONE - Light grey, (organic) siltstone with medium plasticity clay (continued) JILLEON
oo T FORMATION
129 = — - —
- 0 13—
— - — | SILTSTONE - Dark grey, (organic) siltstone with a small fine grained sand and clay
T s — —
- _2 P —
182-( _ | EC: 2900 pS/cm
IRRE ] .
IR iy
IRRE: ] P
T gz |— —
IR 72 DR
SR i
5 SANDSTONE - Light grey, medium grained sandstone (60%) (up to 5 mm) with EC: 2900 pS/cm
. dark grey siltstone and sand
o -t
10 a0
LYY
T 12 42—
SILTSTONE/SHALE - Black, siltstone/shale (up to 2 mm), angular
-1 gy ——]
— - — | SILTSTONE - Dark grey/black, siltstone (70%) with light grey medium grained
—— . —] siltstone and coal fines pH: 8.1
T = — EC: 3715 uS/cm
R Temp: 26.6 °C
L 15 L redox: 125 mV
145 - |
T qae | — .
IR ity
IERAEYT S P
T 10 g4 - __! 00| ______|
COAL - Black, coal with light brown siltstone chips (up to 1 mm) JILLEON
pH: 8.4
~ 20 4g0— i i i _ FORMATION EC: 3385 uS/cm
SILTSTONE - Light and dark grey, siltstone (70%) with fine grained light grey Roseville Coal Temp: 27.6 °C
Y . sandstone Seam redox: 17.4 mV
151 = SANDSTONE - Light grey, coarse grey sandstone (60%) (up to 7 mm) with dark
and light grey siltstone
- -22 _
Gravel 5 152
mm
graded - -23
Bentonite 153 =
seal
T2 454 -
T2 s5-
SILTSTONE - Dark grey, siltstone (60%) (up to 1 mm) with light grey medium
grained sandstone pH: 8.3
m 26 e i _ _ EC: 3488 pS/cm
Gravel 3-5 SANDSTONE - Light grey, medium grained sandstone (60%) with dark grey Temp: 28.7 °C
oded - 27 siftstone redox: 26 mV
157 = COAL - Black, coal with black shale chips
T2 s
50 mmID, — — { SHALE - Dark brown and black, shale with coal fines
0.5mm b — — —
t L [ERE——
Ve T
screen b —_— —
— = -30 —

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 160.00 m




GROUNDWATER BOREHOLE LOG BORE NO.
SSMBO03

109, SHEET 6 OF 6

Client: AGL Energy Limited Date Commenced:  8/12/10
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 9/12/10
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method: Air Hammer - Longyear 850 Surface RL: 129.79 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403151.18 N 6449240.24 MGA56

Bore Information Field Material Description

FORMATION

LITHOLOGY (Approximate)

WELL CONSTRUCTION HYDROGEOLOGY

WATER
RL (AHDm) AHD|
DEPTH (BGLm)
GRAPHIC LOG

COAL - Black, coal with black shale chips JILLEON

EARCE FORMATION
m SANDSTONE - Light grey, fine grained sandstone with coal fines Roseville Coal
pH: 8.3

_ Seam EC: 3581 pSfcm
COAL - Black, soft coal with black shale (up to 3 mm) Temp: 29 °C

redox: 27 mV

162 —

163 —

164 — - - — - - e —
Sump/ B SILTSTONE - Light and dark, siltstone (60%) with light grey fine grained sandstone
bentonite 9 (60%) gnt grey 9 JILLEON

o b5 o |1 FORMATION

pH: 8.3
36 e - l——— EC: 3465 uS/cm
Temp: 28.3 °C
redox: 49 mV

167 —

168 —

169 —

170—

171 -

172 -

173 —

174 —

175 -

176 —

177 -

178 —

179 —

180—

181 —

182 —

183 —

184 —

185 —

186 —

187 —

188 —

189 —

190—

191 -

END OF BOREHOLE AT 160.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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YEARS @

GROUNDWATER BOREHOLE LOG BORE NO.

TCMB02

SHEET 1 OF 6

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:  18/3/11
Date Completed: 21/3/111
Recorded By: NPH
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 123.16 mAHD
Co-ords: E 402502.42 N 6448904.4 MGA56

Bore Information

Field Material Description

[=) P
O]
: B8
£ ) (6}
o« a I T FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
SommiD [ 123 DRILL PAD
Sears FORMATION
steel &
grout - 122 1= 4 4 WEATHERED TUFF - Light creamvgreen, weathered tuff with clay Jo Doth Tuff

R N>

—120 3714 .4

Le 4.5 N

SEET- TR M

-7 8- A

e s

15 8T A -

La o 0[S D

A
- 113 10 FJ—7_|] WEATHERED ROCK - Grey and black, well weathered rock (siltstone and coal) LELOMA
L\ T withclay
AR FORMATION
M-
- 112 D I
Lo 12 -
13 -
110 Ny
N T
14 -
- 109 DLl
-
-108 T[T
16 - PO —7_1J
- 107
N T
LN 2\
L1017 TP LA
18 - F—
- 105 WA
L 19 - FFIZ
104 -
LN 2\
L 103 20— P LI
21— N T
L 102 WA
22 - =X e = = = —— — — — — — — — —

- 101 - WEATHERED SILTSTONE - Dark grey, siltstone with light grey clay

— 100

99 WEATHERED CLAYSTONE - Light grey with dark grey, carbonaceous stained

~ siltstone

- 98 .3 WEATHERED SANDSTONE - Light grey, fine to medium grained sandstone with
clay and weathered rock

- 97 WEATHERED SILTSTONE - Dark grey, siltstone partially weathered, clay and 5%

— . —| black shale

Lo | — —

L 95 28— __ __

- 94 \| WEATHERED SANDSTONE - Light grey, fine to medium grained, carbonaceous
stained sandstone (50%) with 40% dark grey siltstone and 10% black shale, and
clay and weathered rock

- 93 WEATHERED SILTSTONE - Dark grey, siltstone (90%) with 10% black shale and

. — . —] weathered rock and clay
- 92 M- WEATHERED TUFF - Light grey, medium grained (50%) with 30% grey siltstone
4 . 4 and 10% black shale, and weathered rock and clay

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 183.00 m




GROUNDWATER BOREHOLE LOG BORE NO.
TCMB02

- 100

VEARS @ SHEET 2 OF 6
Client: AGL Energy Limited Date Commenced:  18/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 123.16 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402502.42 N 6448904.4 MGA56
Bore Information Field Material Description
[=) P
z E 8
£ 8 0
o a = =
£ |weL construcTion| £ z é LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
B t m} o
14 o ]
F 91 — - — | WEATHERED S-ILTSTONE - Dark grey, siltstone with weathered rock and clay LELOMA
ol __ FORMATION
— 90 — - — | SILTSTONE - Grey, siltstone (90%) with 10% light grey, fine grained sandstone
.— .—] andclay
- g9 M| — —
Lo | _
L 87 36 T SILTSTONE - Dark grey, silfstons (50%) with 40% Tight grey, fine grained
. — . —] sandstone and 10% black shale and clay
L g | — —
L g5 38| _ |
- 84 SANDSTONE - Grey, very fine grained sandstone
- 83
- 82 SILTSTONE - Dark grey, carbonaceous stained siltstone
- 81 SANDSTONE - Grey & light grey, very fine grained, carbonaceous stained
sandstone (90%) with 10% dark grey siltstone and a few chips of hard white quartz
— 80
- 79
- 78 SILTSTONE - Dark grey, siltstone (70%) with 30% light grey, fine grained
sandstone
- 77 SANDSTONE - Light grey, fine grained sandstone (60%) with 40% dark grey
siltstone and white clay
- 76 SILTSTONE - Dark grey, siltstone (90%) with 10% light grey, fine grained
sandstone and white clay
- 75
- 74 SANDSTONE - Light grey, fine to medium grained sandstone (90%) with 10% dark
grey/black siltstone/shale
- 73
- 72 SILTSTONE - Dark grey & black, siltstone
- 71 SHALE - Black, shale (70%) with dark grey siltstone (30%) and coal fines
— 70 SILTSTONE - Dark grey, siltstone (80%) with 20% black shale
L 69 M| — —
L es 55| . _|
- 67 SANDSTONE - Light grey, very fine grained sandstone (80%) with 20% black
shale
- 66 SHALE - Black, shale (40%) with 30% grey siltstone and 30% grey, fine grained
sandstone
- 65 58 - 4 4 TUFF - Light brown, fine grained tuff (50%) with 50% black shale and white clay
- 64 SANDSTONE - Light grey, fine to medium grained sandstone (70%) with 30% grey
siltstone
- 63 SANDSTONE - Light grey, medium grained sandstone (60%) with 40% grey
siltstone
- 62 SILTSTONE - Grey, siltstone (80%) with 20% grey, fine to medium grained
sandstone
- 61 SANDSTONE - Light grey, fine to medium grained sandstone (60%) with 40% dark
grey siltstone
— 60

END OF BOREHOLE AT 183.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 3 OF 6
Client: AGL Energy Limited Date Commenced:  18/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 123.16 mAHD
E 402502.42 N 6448904.4 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
59 S-ILTSTONE - Grey, siltstone (80%) with 20% grey, very fine grained sandstone LELOMA
— FORMATION
58 SANDSTONE - Grey, predominantly fine with some fine to medium grained
sandstone
57 SILTSTONE - Grey, siltstone (90%) with 10% grey, fine to medium grained
sandstone
56 SANDSTONE - Grey, fine to medium grained sandstone
55
54 SILTSTONE - Grey, siltstone (90%) with black shale and light grey, fine to medium
— grained sandstone
53 70—
7 -
52 — pH: 6.48
EC: 3433 pS/cm
> 51 T2-|-— Temp: 25.78 °C
redox: 70 mV
Jp— TDS: 2.21 g/L
50 73
49 74T
48 ST
47 SANDSTONE - Light grey, fine grained sandstone
46 pH: 6.64
EC: 3660 pS/cm
45 black shale lens Tede3 21?31 1VC
redox: -1 m
______________________ TDS: 2.29 g/L
44 SANDSTONE/SILTSTONE - Grey, siltstone (50%) with light grey, fine to medium
grained sandstone
43 SILTSTONE - Dark grey, siltstone (90%) with 10% black shale and coal fines
42
41
40 SANDSTONE - Light grey, fine to medium grained sandstone (85%) with 15% grey H: 7.1
siltstone and shale pEé' é893 uSiom
39 Temp: 26.03 °C
redox: -46.9 mV
TDS: 1.842 g/L
38 SILTSTONE - Grey, siltstone (70%) with black shale and light grey medium grained
sandstone
37
36 SANDSTONE - Light grey, medium grained, carbonaceous stained sandstone
35
34 pH: 7.1
EC: 3107 pS/cm
33 SILTSTONE/SANDSTONE - Grey, siltstone (50%) with 50% grey, fine to medium Temp: 25.75 °C
grained sandstone [l_eD(:Ié)x:1»g€2)§ n/’lLV
21, g
32 SANDSTONE - Light grey, fine to medium grained, carbonaceous stained
sandstone
31
30 some grey siltstone
29 SILTSTONE/SHALE - Dark grey/black, siltstone/shale (70%) with 30% light grey, LELOMA |
— fine grained sandstone
FORMATION
95 - h
28 Bindaboo Coal

Seam

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 183.00 m




GROUNDWATER BOREHOLE LOG

————— BORE NO.
100
VEARS @ SHEET 4 OF 6
Client: AGL Energy Limited Date Commenced:  18/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 123.16 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402502.42 N 6448904.4 MGA56
Bore Information Field Material Description
: E| 8
P [0) —
x 5 z 2 FORMATION
E WELL CONSTRUCTION! % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= — w o
x o ]
27 SHALE - Black/dark brown, shale/siltstone and coal LELOMA
FORMATION
26 Bindaboo Coal
Seam
25 SILTSTONE - Grey, siltstone (60%) with 40% black shalef/siltstone
24 ¥ |7/ —
23 100— . SANDSTONE - Grey, fine grained sandstone
101 - |-
22 : pH: 6.91
N EC: 2501 pS/cm
21 102- . black shale lens Temp: 25.94 °C
. redox: 16.7 mV
103 - N TDS: 1.597 g/L
20 SILTSTONE - Grey, siltstone (80%) with 20% light grey, fine to medium grained
—— . —] sandstone
19 104-|—-—
18 105 -, . _| coal fines
97 106 -1 — . — Bindaboo Coal
107 -7 "]
16 . pH: 7.49
— EC: 3366 pS/cm
15 108 = =T SHALE - Biack, shale (50%) with 25% grey siftstons and 25% ight gréy, fine Temp: 26.74 °C
F — — — medium grained sandstone redox: -47.7 mV
109 - — TDS: 2.116 g/L
14 — - — | SILTSTONE - Grey, siltstone (90%) with 10% brown siltstone
13 10— = SL7STONE - Dark brownibiack, sifstonelshale with some coalfines
12 M-|—-—
1o M2-f |
M3 - — - —
10 _ pH: 7.68
. EC: 3328 pS/cm
o M4- SANDSTONE - Light grey, fine grained sandstone (80%) with 20% dark grey Temp: 26.61 °C
siltstone redox: -57.2 mV
115 — TDS: 2.1 g/L
8 SILTSTONE - Dark grey/black, siltstone/shale with some coal fines
;7 1M6-|— —
6 M7 .
5 118 = SHALE - Black, shale and coal (80%) with 20% light grey, medium grained
sandstone
119 -
4 pH: 7.73
EC: 3398 pS/cm
3 120— SANDSTONE - Light grey, medium grained sandstone (60%) with 40% dark grey LELOMA | Temp:26.25 °C
siltstone redox: -87.8 mV
121 - FORMATION TDS: 2.104 g/L
2
1 122 -
0 123 -
4 124-
-2 125 - SILTSTONE - Dark grey & brown, siltstone pH: 7.94
- EC: 3457 pS/cm
3 126 - ——— TS Back Temp: 26.44 °C
F— — ] redox: -94.5 mV
127 - — TDS: 2.177 g/L
-4 — - — | SILTSTONE - Dark grey, siltstone

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 183.00 m




- 100

GROUNDWATER BOREHOLE LOG

TCMB02

VEARS @ SHEET 5 OF 6
Client: AGL Energy Limited Date Commenced:  18/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 123.16 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402502.42 N 6448904.4 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
-9 — S-ILTSTONE - Dark grey, siltstone (continued) LELOMA
— becoming lighter grey
FORMATION
-6 129 = . SANDSTONE - Grey, fine grained sandstone
7 130— .
-8 131 - SILTSTONE - Grey, siltstone (80%) with 20% light grey, fine to medium grained H:7.83
. sandstone pr: 7.
EC: 3154 pS/cm
-9 132 N SANDSTONE - Grey, very fine grained sandstone with traces of black shale Temp: 26.01 °C
R redox: -91.9 mV
133 -8 TDS: 2.009 g/L
-10 N
1 134- N some grey siltstone
12 135 - R
-13 136 - SILTSTONE - Grey, siltstone (80%) with 20% grey, very fine grained sandstone
_ 137 = —
14 — pH: 7.92
— EC: 3074 pS/cm
5 18- __ Temp: 26.18 °C
redox: -93.6 mV
16 139 -|. — TDS: 1.951 g/L
7 140—
g MF SANDSTONE - Light grey, fine grained sandstone
g 142- .
143 - |- -
-20 . carbonaceous staining pH: 7.98
M EC: 3233 puS/cm
21 1441 Temp: 25.75 °C
. redox: -71.4 mV
_| TDS: 2.064 g/L
22 145 .
23 146 -
24 M7- SILTSTONE - Grey, siltstone (60%) with 40% light grey, medium grained
J— sandstone
-25 148 - CONGLOMERATE - Grey, cream, green, medium, fine to medium grained
sandstone, grey and dark grey siltstone
149 -
-26 pH: 8.01
EC: 3350 pS/cm
o7 150— Temp: 26.69 °C
redox: -38.8 mV
151 — TDS: 2.108 g/L
-28 SANDSTONE - Grey, medium grained sandstone (60%) with 40% dark grey/black
siltstone/shale
29 152 -
-30 153 - SILTSTONE/SANDSTONE - Dark grey, siltstone (50%) with 50% grey fine and fine
R to medium sandstone
-31 154 = . SANDSTONE - Grey, fine grained sandstone
155 — [
-32 R pH: 8
N EC: 3185 pS/cm
33 196 - Temp: 25.86 °C
. redox: 8 mV
157 — R R H TDS: 2.035 g/L
-34 SILTSTONE - Dark grey, siltstone LELOMA
ol ________ FORMATION
-35 SILTSTONE/SHALE - Black, siltstone/shale with some coal fines (Deards Coal) Deards Coal
e ____________ | Seam |
-36 159 SILTSTONE/SANDSTONE - Dark grey, siltstone (50%) with 50% grey, fine to LELOMA
— medium grained sandstone
FORMATION

END OF BOREHOLE AT 183.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 6 OF 6
Client: AGL Energy Limited Date Commenced:  18/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 123.16 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402502.42 N 6448904.4 MGA56
Bore Information Field Material Description
[=) P
z E 8
P [0) —
1 E s g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
s 2 8 &
=37 ssssssss SANDSTONE - Grey, fine to medium grained sandstone (90%) with 10% grey LELOMA
. siltstone
161 - [ FORMATION
-38 : pH: 8.01
M EC: 2982 pS/cm
39 162 SILTSTONE - Dark grey, siltstone (60%) with 40% light grey, fine to medium Temp: 26.31 °C
— . —| grained sandstone redox: -30.1 mV
163 - | — . — TDS: 1.891 g/L
-40 o
-41 164 - N SANDSTONE - Grey, fine to medium grained sandstone (90%) with 10% dark grey
. siltstone
42 165
-43 166 - SILTSTONE - Grey, siltstone (80%) with 20% light grey, medium grained
— . —| sandstone
- 167 = — - —
Bentonit -44
cea e — pH: 7.9
EC: 3098 pS/cm
45 168 SILTSTONE - Grey, fine to medium grained sandstone (80%) with 20% dark grey Temp: 26.09 °C
siltstone redox: -76.1 mV
_ TDS: 1.972 g/L
46 169
Gaers | 47 170~ SILTSTONE - Grey, sitstone (70%) with 30% grey, very fine crained sandstone.
mm
graded T
-48 171 . SANDSTONE - Grey, fine grained, carbonaceous stained sandstone
49 1727
50 173° SANGS TONETSILTSTONE- Grey, sitstons (50%) wih 30% gt grey, ine o oH: 789
di ined dst .
: medium grained sandstone EC: 3099 pSicm
-51 174 . SANDSTONE - Grey, very fine grained, carbonaceous stained sandstone with Temp: 25.67 °C
M 10% grey siltstone redox: -93 mV
175 - | TDS: 1.988 g/L
50mmID, [ -52 .
0.5mm .
aperture 176 M
stainless B
stelel -53 M
screen .
54 17— .
55 178 - .
56 179~ SANGSTONE - Cight rey, fie drained sandsions (B0%) with 20% darkgrey oH: 781
iltstone, b taini .
siltstone, carbonaceous staining EC: 3336 uSicm
57 180— Temp: 26.29 °C
redox: -88.5 mV
181 - . TDS: 2.116 g/L
Sump/ -58 .
bentonite .
plug 182 .
-59 . SANDSTONE - Light grey, medium grained sandstone pH: 7.98
M EC: 3256 pS/cm
60 183- Temp: 25.94 °C
redox: -59.8 mV
61 184- TDS: 2.075 g/L
62 185 -
63 186 -
64 187 -
65 188-
66 189 -
67 190—
68 191-

END OF BOREHOLE AT 183.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG BORE NO.

TCMBO03

SHEET 1 OF 8

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:  14/3/11
Date Completed: 16/3/11
Recorded By: NPH /JCD
Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 123.18 mAHD
Co-ords: E 402503.15 N 6448909.61 MGA56

Bore Information

Field Material Description

a =
(O]
z g 3
£ 8 0
o Q I T FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 3 ] 4
o [=} [©]
SommiD [ 123 DRILL PAD
galvanized LELOMA
steel & 1- FORMATION
grout - 122 4 4 TUFF - Cream, weathered tuff and clay Jo Doth Tuff
2. .-
1 LD
120 37 A
RN WA
F11s ST
L WA
- 116 7= 4 : .4
- 115 8-, b . ﬁ
L1497 4 4
-1z 10— WEATHERED COAL - Grey/brown, weathered coal with 15% coal fines LELOMA |
.. __ FORMATION
- 112 WEATHERED COAL - Grey/brown, weathered coal (60%) with 40% well
weathered grey siltstone/claystone
- 111 [ g WEATHERED SILTSTONE - Grey, well weathered siltstone (60%) with 40%
. — . —| weathered black coal
—110 BT ——
- 109 14 - WEATHERED COAL - Black, weathered coal (70%) with 30% dark brown
claystone
- 108 - WEATHERED CLAYSTONE - Brown, very fine grained sandy weathered
I | claystone
-7 18—
- 106 17 - :— — trace of black coal
- 105 18 - WEATHERED COAL - Black, coal (95%) with 5% grey, very fine grained
weathered claystone
- 104 19-F —— | WEATHERED CLAYSTONE - Light grey, very fine grained, weathered claystone
-3 200 f T —]
- 102 21 - CLAY - Grey, sticky clay (60%) with 40% black coal fines
- 101 2 - WEATHERED CLAYSTONE - Grey, very fine grained, sandy weathered claystone
N 1 (95%) with 5% black coal
— 100 23 - CLAY - Grey, very fine grained clay with 5% weathered siltstone
- 99 24 - — - — | WEATHERED SILTSTONE - Grey, well weathered siltstone with some clay
L o8 25| —. . —
F o 20|
A DU
- 95 8- . some coal fines
L 94 29-|.—.
- 93 30— __ __ fresh siltstone
L gp 31- T
L 91 2-1_
L g9 3B |—. —
L 89 34 T [ SILTSTONE - Grey, carbonaceous stained sitstons (60%) with 30% grey, fins
—_ . — grained sandstone and 10% black shale

END OF BOREHOLE AT 269.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
TCMBO3

- 100

VEARS @ SHEET 2 OF 8
Client: AGL Energy Limited Date Commenced:  14/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 123.18 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402503.15 N 6448909.61 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
F 88 — - — | SILTSTONE/SHALE - Grey, carbonaceous stained siltstone (40%) with 40% black LELOMA
. — . —| shale and 20% grey, fine grained sandstone
36— e e _ o o __ FORMATION
- 87 — - — | SILTSTONE - Dark grey, siltstone with clay and 5% black shale
L 86 37 - —. —
Fes 87| T |
- 84 SANDSTONE - Grey, fine to medium grained sandstone with 5% dark grey
siltstone and black shale
- 83
- 82
- 81 SILTSTONE - Dark grey, siltstone with a few chips of black shale
— 80 SANDSTONE - Light grey, medium grained sandstone (60%) with 40% dark grey
siltstone and some clay
- 79 SILTSTONE - Grey, siltstone with clay and 5% light grey, medium grained
sandstone and a black shale
- 78 SANDSTONE - Grey, fine grained sandstone with some clay
- 77 SILTSTONE/SHALE - Grey, siltstone (50%) with 50% black shale and some clay
- 76 SILTSTONE/SANDSTONE - Grey, siltstone (50%) with 50% light grey, fine to pH: 6.89
medium grained sandstone EC: 2408 pS/cm
> L 75 Temp: 30.11 °C
redox: -117.7 mV
TDS: 1.425 g/L
- 74
- 73
- 72
- 71 SILTSTONE - Dark grey, and dark brown siltstone (80%) with 20% black shale
— 70 pH: 6.75
EC: 4121 pS/cm
- 69 Temp: 26.2 °C
redox: 29.5 mV
______________________ TDS: 2.619 g/L
- 68 SILTSTONE/SANDSTONE - Light grey, fine to medium grained sandstone (50%)
st esel with 50% grey siltstone
- 67 SILTSTONE - Grey, siltstone (80%) with 20% light grey, fine to medium grained
sandstone
- 66 black shale lens
- 65 SANDSTONE - Light grey, fine grained sandstone with some white clay and 10%
black shale and light brown tuff
- 64 59 - SILTSTONE - Grey, siltstone (90%) with 10% light grey, fine grained sandstone pH: 7.29
60 eraeeeae and 10% black shale EC: 3390 pS/cm
- 63 SANDSTONE - Grey, medium and fine grained sandstone (90%) with 10% grey Temp: 26.18 °C
siltstone redox: -7.8 mV
61 — TDS: 2.157 g/L
- 62
- 61 SILTSTONE - Grey, siltstone (80%) with 20% light grey, medium grained
sandstone
— 60 SANDSTONE - Grey, light grey, medium grained sandstone (90%) with 10%
siltstone
- 59
- 58 SILTSTONE - Grey, siltstone (60%) with 30% grey, fine grained sandstone and pH: 7.62
10% black shale EC: 3024 pS/cm
- 57 SANDSTONE - Light grey, fine to medium grained sandstone with some black Temp: 25.39 °C
carbonaceous staining redox: 10.3 mV
TDS: 1.951 g/L
- 56 SILTSTONE - Dark grey, siltstone with some black siltstone
- 55
- 54 SILTSTONE - Grey, siltstone (80%) with 20% blackshale
END OF BOREHOLE AT 269.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.
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GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

BORE NO.
SHEET 3 OF 8
Date Commenced:  14/3/11
Date Completed: 16/3/11
Recorded By: NPH /JCD
Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 123.18 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402503.15 N 6448909.61 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« g : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
93 S-ILTSTONE - Grey, siltstone (80%) with 20% black shale (continued) LELOMA
N S FORMATION
52 s Ty TTe few chips of white, hard quartz pH: 7.65
EC: 3275 pS/cm
51 SANDSTONE - Light grey, medium grained sandstone (60%) with 40% grey, Temp: 25.71 °C
carbonaceous stained siltstone redox: 28 mV
TDS: 2.1 g/L
50 SILTSTONE - Dark grey, siltstone (80%) with 20% light grey, medium grained
sandstone
49
48
47 SANDSTONE - Light grey, fine to medium grained sandstone
46 [ carbonaceous staining pH: 7.65
EC: 3250 pS/cm
45 18- Temp: 25.16 °C
redox: 32.5 mV
79 — TDS: 2.11 g/L
44 — - — | SILTSTONE - Dark grey, carbonaceous stained siltstone (70%) with 30% grey,
— . —] fine grained sandstone and some black shale
43 80— e s 00000 SANDSTONE - Grey, fine grained sandstone (90%) with 10% dark grey siltstone
42 81 = parie SILTSTONE - Dark grey, siltstone (80%) with light grey claystone and black shale
41 82 - —. —
83-|— —
40 ] pH: 7.66
EC: 3386 pS/cm
39 SANDSTONE - Grey, fine grained sandstone (70%) with 30% dark grey siltstone :—eedn(])p: 228?'?111\(/:
X: 28.
TDS: 2.154 g/L
38 SILTSTONE - Dark grey, siltstone (60%) with 30% light grey, fine to medium
grained sandstone with 10% dark shale
37 SANDSTONE - Light & dark grey, medium grained sandstone (90%) with 10% dark
grey siltstone
36
35
34 pH: 7.68
EC: 3487 pS/cm
33 Temp: 26.36 °C
redox: 3.6 mV
TDS: 2.218 g/L
32
31
30 carbonaceous staining
29 SILTSTONE - Dark grey, siltstone (70%) with 30% grey, fine grained sandstone
28 SANDSTONE - Grey, fine grained sandstone (70%), 20% dark grey siltstone and pH: 7.72
10% black shale EC: 3399 pS/cm
27 SILTSTONE - Dark grey, siltstone (80%) with 10% grey, very fine grained EEEO_MK — = | Temp:26.16°C
— . —| sandstone and 10% black shale redox: -26.5 mV
e 7| —. FORMATION TDS: 2.162 g/L
— . Bindaboo Coal
== Seam
25 98 —
24 99 - SANDSTONE - Grey, very fine grained sandstone (90%) with 10% grey siltstone
23 100—
101 -
22 pH: 7.67
EC: 5289 pS/cm
2q 102 - Temp: 25.91 °C
redox: 38.7 mV
- TDS: 3.377 g/L
2 103 g
19 104 - SILTSTONE - Dark grey, siltstone with 40% black coal/shale, bindaboo coal

END OF BOREHOLE AT 269.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 4 OF 8
Client: AGL Energy Limited Date Commenced:  14/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 123.18 mAHD
E 402503.15 N 6448909.61 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
£ 8 0
o« a I T FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
18 S-ILTSTONE - Dark grey, siltstone with 40% black coal/shale, bindaboo coal LELOMA
— (continued)
o 106- FORMATION
_ Bindaboo Coal
107 - ____ . Seam
16 . SANDSTONE - Grey, very fine grained sandstone (70%) with 30% dark grey pH: 7.66
siltstone EC: 4606 pS/cm
108 — ed s %) with 109 Temp: 26.88 °C
15 SILTSTONE - Dark grey, carbonaceous stained siltstone (90%) with 10% brown p: 20.
— siltstone and black shale redox: -86.8 mV
109 — _ _ _ _ TDS: 2.888 g/L
14 . SANDSTONE - Grey, very fine to fine sandstone (90%) with 10% siltstone
13 10— SILTSTONE - Dark grey, carbonaceous stained siltstone (90%) with 10% black
J— shale
12 111 -
11 12 - —
10 M-
9 114 = SANDSTONE - Light grey, fine grained sandstone (80%) with 20% dark grey/black
siltstone
8 15 - SHALE /SILTSTONE - Black, shale (50%) with 50% brown siltstone
7 116 - SILTSTONE - Dark grey/black, siltstone (90%) with 10% grey, fine grained
J— sandstone and black shale
6 17 -
5 118 — —
4 119 - -
3 120— - :ﬁgEEJONE ~ Light grey, fine grained sandstone (60%) with 40% dark grey LELOMA |
121 - e FORMATOIN
2 . SANDSTONE - Grey, fine to medium grained sandstone (90%) with 10% grey
. siltstone
1 122 -
o 1B-f SANDSTONE - Grey, T 0 mediurm grained sandstone (80%) With 20% grey
. siltstone
1 124 - |2
2 125 - .
3 126 -
-4 127 - SILTSTONE - Dark grey/black, siltstone (60%) with 40% grey, very fine to fine
. grained sandstone
-5 128 - N SANDSTONE - Grey, very fine to fine grained sandstone (80%) with 20% dark
. grey siltstone
6 129 -
7 130— R
8 131 -
-9 182 - SILTSTONE - Dark grey/black, siltstone (80%) with 20% grey siltstone
-10 133 - . SANDSTONE - Grey, very fine grained sandstone
11 134 -
-12 135 - SILTSTONE - Grey and black, siltstone with 20% grey, fine grained sandstone
13 136 —
137 -
-14 _ pH: 7.96
EC: 3939 pS/cm
45 138 - Temp: 25.8 °C
redox: 118.6 mV
6 139 -| TDS: 2.523 g/L

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 269.00 m
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GROUNDWATER BOREHOLE LOG

BORE NO.

TCMBO03

SHEET 5 OF 8

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

14/3/11
16/3/11
NPH/JCD
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 123.18 mAHD
E 402503.15 N 6448909.61 MGA56

Bore Information

Field Material Description

[=) P
z E 8
£ 8 0
o a = =
£ |weL construcTion| £ z é LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
= 2 8 &
- -17 _—— S-ILTSTONE - Grey and black, siltstone with 20% grey, fine grained sandstone LELOMA
— . —] (continued)
L 45 M- —. — FORMATOIN
- -19 142 - . SANDSTONE - Grey, very fine grained sandstone (90%) with 10% grey siltstone
143 -
— -20 pH: 8.25
EC: 3919 pS/cm
L oq 144- Temp: 25.34 °C
redox: 186.7 mV
- TDS: 2.53 g/L
- -22 145 black shale lens g
- -23 146 - SILTSTONE - Grey, siltstone (80%) with 20% grey, fine to medium grained
— . —| sandstone
L oq4 M7 —. —
- -25 148 - (=3 ° CONGLOMERATE - Green/white/grey, medium and fine grained sandstone, grey
j O and brown siltstone
149 -
- -26 P g pH: 8.08
Oa EC: 3866 uS/cm
L 27 190~ F=— 1 Si7STONE - Grey, siftstons (60%) with 40% conglomerate rT:dfgpi 12344‘% m(i/
. X: E
151 — TDS: 2.492 g/L
- -28 N SANDSTONE - Dark grey/black, siltstone (80%) with 20% light grey, medium
grained sandstone
L 29 152 -
| 30 188-
L 31 154 -
155 -
r-32 pH: 8.06
EC: 3922 pS/cm
| 33 156- Temp: 26.05 °C
redox: 134.2 mV
157 - - TDS: 2.497 g/L
- -34 SHALE - Black, shale
L 35 158 —
- 36 199- SHALE - Black, shaie (60%) with 40% grey sitstone
- -37 160— . SANDSTONE - Light grey, medium grained sandstone
- 3 161~ minor black siltstone pH: 8.36
162 - I EC: 3921 pS/cm
- -39 - SILTSTONE/SANDSTONE - Dark grey, siltstone (50%) with 50% grey, fine to Temp: 25.09 °C
— . —| medium grained sandstone redox: 167 mV
| 40 163-| . — TDS: 2.543 g/L
P 10T
- -42 165 - N SANDSTONE - Light grey, fine to medium grained sandstone (70%) with 30% grey
. siltstone
- -43 166 - SILTSTONE - Dark grey, siltstone (90%) with 10% light grey, fine to medium
—— . —] grained sandstone
- -44 167 - =1 SHALE - Black, shale (90%) with 10% light grey, fine to medium grained sandstone pH: 8.29
~ — —— —] andsome coal fines EC: 3824 pS/cm
- -45 168 - ——— SILTSTONE - Grey, siltstone (60%) with 40% grey, fine grained sandstone Tede3 123549 VC
redox: m
| TDS: 2.47 giL
L 4 169 —. — g9
- -47 170— . SANDSTONE - Light grey, medium grained sandstone 20% dark grey and black
siltstone
L 48 171-
L 49 172 -
L 50 173-
174 - - - - - pH: 8.69
r -51 — — — { SHALE - Black, hard shale (60%) with 40% light grey, very fine grained sandstone EC: 3751 uS/cm
-——— Temp: 25.91 °C

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.

END OF BOREHOLE AT 269.00 m




GROUNDWATER BOREHOLE LOG BORE NO.
TCMBO3
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VEARS @ SHEET 6 OF 8
Client: AGL Energy Limited Date Commenced:  14/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 123.18 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402503.15 N 6448909.61 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
- -52 — - — | SILTSTONE - Grey, siltstone (60%) with 40% grey, fine grained sandstone Tedox. 147.6 MV
— ] LELOMA TDS: 2.431 g/L
176 — FORMATOIN
- -53 -
A Il
Fss 78T
179 — frereere - - — -
- -56 . SANDSTONE - Light grey, fine to medium grained sandstone (70%) with 30% dark pH: 8.58
grey, carbonaceous stained siltstone EC: 3725 puS/cm
| 57 180— Temp: 24.89 °C
redox: 191.3 mV
181 — TDS: 2.437 g/L
- -58 — - — | SILTSTONE - Dark grey, carbonaceous stained siltstone (60%) with 40% light
. — . —] grey, fine grained sandstone
| 59 182-| —. —
-0 19T
L 184 — ———— —_— ]
-61 SHALE - Black, shale/coal with coal fines LELOMA
185 — FORMATION
- -62 o SANDSTONE - Grey, medium grained sandstone (90%) with 10% black shale Deards Coal pH: 8.42
B R I Seam EC: 3736 yS/cm
- 63 186 SANDSTONE - Light grey, medium grained sandstone (80%) with 20% dark Temp: 24.84 °C
grey/black siltstone redox: 188.6 mV
187 — TDS: 2.437 g/L
- -64 SILTSTONE - Dark grey/black, siltstone and shale and 10% light grey, fine to
. — . —] medium grained sandstone
| g5 18- —. —
- 19|
- -67 190— ._ T SANDSTONE - Grey, very fine grained sandstone (70%) with 30% grey siltstone
- -68 [ g SILTSTONE - Grey, siltstone (90%) with 10% grey, fine grained sandstone pH: 8.25
EC: 3704 pS/cm
- -69 192 N SANDSTONE - Grey, medium grained sandstone Temp: 24.97 °C
redox: 184.4 mV
193 — TDS:2.411g/L
— -70 — - — | SILTSTONE - Dark grey, siltstone (60%) with 40% grey, medium grained
. — . —] sandstone
L o719 194 —. —
L 70 195 - - - - -
- . SANDSTONE - Grey, very fine grained sandstone (80%) with 20% grey siltstone
- -73 196 — pomiaar SILTSTONE - Dark grey, siltstone (90%) with 10% grey, fine grained sandstone
197 - — . —
L 74 — pH: 8.5
: : EC: 3660 pS/cm
L 75 198-|— — Temp: 24.55 °C
T redox: 180.8 mV
199 — v TDS: 2.399 g/L
- -76 SANDSTONE - Grey, very fine grained sandstone (60%) with 40% dark grey
siltstone
- 77 200 — prrns SILTSTONE - Dark grey/black
L 78 201 - — . —
L 79 202- COAL - Black (Deards Coal)
- 80 203- COAL - Biack, Goalwith 10% grey sifstone T T T T
] o grey pH: 8.52
EC: 3693 pS/cm
L g1 204 COAL/SHALE - Black, coal and shale with 15% grey siitstone Temp: 24.83 °C
redox: 185.2 mV
- TDS: 2.406 g/L
L g2 205 g
- -83 206 - 00 SILTSTONE - Grey, siltstone (80%) with 20% grey, fine to medium grained
. — . —] sandstone
- -84 207 - . SANDSTONE - Light grey, medium grained sandstone and 20% grey siltstone
| g5 208-
209 - |- - -
- -86 SHALE - Black, shale/coal (90%) with 10% grey siltstone pH: 8.18
EC: 3686 pS/cm

END OF BOREHOLE AT 269.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
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Client: AGL Energy Limited Date Commenced:  14/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 123.18 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402503.15 N 6448909.61 MGA56
Bore Information Field Material Description
=] =
: el s
v E 8 o
£ |WeLL consTRUCTION| £ z g LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
s 2 8 &
- -87 — — — ] SHALE - Black, shale/coal (90%) with 10% grey siltstone (continued) Temp: 25.17 °C
F— — LELOMA redox: 157.6 mV
PR Sy _ _ FORMATION TDS: 2.388 g/L
- -88 COAL - Black, coal (80%) with 20% dark grey siltstone Deards Coal
- Seam
| g9 212
| 9o 213-
214 - - . — R T T T
- -91 — - — | SILTSTONE/SHALE - Black, siltstone/shale LELOMA
S el FORMATION
- -92 — - — | SILTSTONE - Grey, siltstone pH: 8.17
16 - b T EC: 2841 pS/cm
- -93 o SANDSTONE - Light grey, medium grained sandstone (60%) with 40% grey Temp: 24.31 °C
siltstone redox: 182.5 mV
- TDS: 1.871 g/L
| g4 217 9
05 218- SANDS TONETSILTSTONE - Light grey, medium grained sandsione (50%) with
50% grey siltstone
- -96 219 - B SILTSTONE - Grey, siltstone (90%) with 10% light grey, medium grained
. — . —] sandstone
L o7 220—| —. —
- -98 21 - SANDSTONE - Light grey, medium grained sandstone (80%) with 20% grey pH: 8.08
- siltstone EC: 2909 pS/cm
- -99 - SILTSTONE - Grey, siltstone (80%) with 20% grey, fine to medium grained Temp: 24.58 °C
. — . —| sandstone and clay [reDdé)_x:18é%6m\;L
| 100 223-|—. — :1.906 g
S el
L 225 — - - - - -
-102 N SANDSTONE - Light grey/white, medium grained sandstone (80%) with 20% grey
siltstone
L 103 226 —
227 —
r-104 pH: 7.1
. EC: 2899 pS/cm
L 105 228- SILTSTONE/SANDSTONE - Light grey, fine to medium grained sandstone (50%) Temp: 22.97 °C
. — . —| with 50% grey siltstone _rl_eDdé)_)C1 15?60 TLV
| 105 229-|—. — 1.96 g
107 20| — ]
--108 231 - N SANDSTONE - Light grey, fine to medium, carbonaceous stained sandstone (90%)
with 10% siltstone
L 109 232 -
233 —
—110 pH: 7.82
EC: 3036 pS/cm
L_11q 234- Temp: 23.47 °C
redox: 13.2 mV
- TDS: 2.034 g/L
| 112 235 g9
F-113 236 - SILTSTONE - Grey, siltstone (60%) with 40% light grey, fine to medium grained
. — . —] sandstone
F-114 237 - N SANDSTONE - Grey, fine to medium grained, carbonaceous stained sandstone
(90%) with 10% grey siltstone
L 115 238 —
239 —
r-116 pH: 7.75
. EC: 3119 pS/cm
F-117 240— SILTSTONE - Grey, siltstone (60%) with 40% grey, fine grained sandstone Temp: 23.74 °C
) redox: -64.6 mV
- TDS: 2.077 g/L
118 241 g9
F-119 242 - . SANDSTONE - Light grey, fine to medium grained, carbonaceous stained
sandstone (70%) with 30% grey siltstone
120 243 —
L 121 244 —

END OF BOREHOLE AT 269.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
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VEARS @ SHEET 8 OF 8
Client: AGL Energy Limited Date Commenced:  14/3/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 16/3/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 123.18 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402503.15 N 6448909.61 MGA56
Bore Information Field Material Description
[=) —
z £ 8
P [0) —
i 5 z 2 FORMATION
E WELL CONSTRUCTION! % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
F-122 e eesssss SANDSTONE - Light grey, fine to medium grained, carbonaceous stained .
. sandstone (70%) with 30% grey siltstone (continued) IlglélhoMMAel\_l ON p;é;7ég%5 uSicm
| 103 246 - Temp: 23.8 °C
N redox: -35.1 mV
- TDS: 1.986 g/L
o124 247 - ¢
F-125 248 - SILTSTONE - Grey and grey/brown, siltstone (70%) with 30% grey, fine grained
. sandstone
L 126 249 —
--127 250— . SANDSTONE - Grey, fine grained sandstone (70%) with 30% brown siltstone
251 - |
-128 . pH: 7.71
: EC: 3121 uS/cm
L.129 252- SILTSTONE - Dark grey, siltstone (60%) with 40% light grey, fine to medium Temp: 24.09 °C
. grained sandstone redox: -86.8 mV
253 — _ _ _ _ TDS: 2.064 g/L
—130 . SANDSTONE - Grey, fine to medium grained sandstone (90%) with 10% dark grey
. siltstone
L3 254
F-132 285 -—— SILTSTONE - Grey, siltstone (90%) with 10% brown siltstone
Bentonite [~-133 256 - —. —
seal —_ . —
257 | — - —
-134 — pH: 7.7
L EC: 3214 pS/cm
| 135 258 - Temp: 24.46 °C
T redox: -55.6 mV
259 — b TDS: 2111 g/L
--136 COAL - Black, cloverdale coal/shale (90%) with 10% dark grey siltstone JILLEON
260— FORMATION
F-137
Cloverdale Coal
- m
L 138 261 Sea
139 262- COAL/SHALE - Black, cloverdaie coalishale (60%) with 40% grey, fine grained
sandstone
140 263~ SILTSTONE - Dark grey, siltstone (60%) with 40% black coal/shale pH: 7.9
EC: 2868 pS/cm
L141 264 - COAL - Black coalishale (80%) with 20% dark brown siltstone Temp: 23.91 °C
redox: -24.1 mV
- TDS: 1.903 g/L
142 265 g
somm D, 143 266~ SANDSTONE - Light grey, fine to medium grained sandstone (50%) with 30% dark JILLEON |
5 mm iltst d 20% black coal/shal
apgrture 267 — grey siltstone an lack coal/shale FORMATI ON
stainless  --144 .
steel pH: 7.68
screen EC: 2999 uS/cm
bore 145 268~ Temp: 24.17 °C
( C c?IIapse/ redox: -96.7 mV
infill - TDS: 1.981 g/L
146 269 g
147 270—
148 271 -
149 272-
150 273 -
L51 274~
L 150 275 —
L _153 276 —
154 277 -
155 278~
L 156 279 -
END OF BOREHOLE AT 269.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.

TGMBO01

SHEET 1 OF 1

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

Date Commenced:  2/2/11
Date Completed: 2/2/11
Recorded By: NPH
Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 133.66 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403323.58 N 6448544.46 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
50 D WEATHERED CLAY - Red, b d , hard dry cl
Pvgnrglass ed, brown and grey, hard dry clay JILLEON
18 & grout FORMATION
- 133
- WEATHERED CLAY - Light redicream, weathered clay and claystone
Bentonite
seal - 132
Gravel 5 2-
mm
graded
- 131
50 mm ID, Sl pep— WEATHERED ROCK - Red and grey, weathered siltstone/claystone with some
0.5 mm — clay
aperture
uPVC —_
screen . —_— —
130 J—
4=
- 129 o
5| —
- 128 -
[y a—
127
7 -
- 126
8 -
- 125
9 -
- 124

END OF BOREHOLE AT 6.00 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's

accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
TGMB02

109, SHEET 1 OF 1
Client: AGL Energy Limited Date Commenced:  1/2/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 172111
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 133.83 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 403330.41 N 6448543.12 MGA56
Bore Information Field Material Description
[=) —
T B8
£ |WeLL consTRUCTION| £ z é LITHOLOGY &gg"é’ﬁ;ﬁ; HYDROGEOLOGY
= z 8 &
g[l)a;nsm1 gD CLAY - Red/brown, mottled dry, low plasticity clay JILLEON
WPVC & FORMATION
grout
- 133
- CLAY - Greéniraa, mottied ary, ardlay. T T T T T
- 132
2 -
- 131
8- CLAY - White, dry, weathered clay with some red/brown/grey mottied clay
— 130
4= CLAY - Brown, dry, weathered clay with some red/brown/grey mottled clay
- 129
5 -
- 128 -\
6 CLAY - Brown/green, dry weathered clay
- 127
== WEATHERED SILTSTONE - Grey, well weathered siltstone
L 126 ]
8 - —_— —
L 125 ]
9 =~ = — 1 WEATHERED SILTSTONE - Grey, weathered Siftsione with some coal fnés and
. — . —] greysiltstone chips
L 124 ]
10—~ T~
Bentonite -
seal I
- 123 — .
1 - o
Gravel 5 __ __
mm - 122
graded 12 - - | — — — —
COAL - Black, weathered, dry coal with a small amount of siltstone JILLEON
= T FORMATION
agsrg‘lre L 121 Roseville Coal
ul -
screen 13 Seam
— 120
- = SILTSTONE - Grey, weathered siltstone with some grey siltstone chips jL_LE_ON -
. FORMATION
- 119 R
5-1_
- 118
16 —
- 117
17 -
- 116
18 —
- 115
19 -
- 114

END OF BOREHOLE AT 15.40 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

BORE NO.
102, SHEET 1 OF 1
Client: AGL Energy Limited Date Commenced:  18/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 18/1/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850

Highland Drilling

Borehole Diameter: 140 mm

Surface RL: 106.82 mAHD

Co-ords:

E 401996.99 N 6449419.74 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« E : g FORMATION
T
E WELL CONSTRUCTION % E % LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
g[l) mm1 gD TOPEOIL - Brown, organic, dry topsoil. small amounts of sand and clay present Avon River
lass "
wPVC & Formation
grout
- 106
1 -
- 105
2- CLAY - Brown and mottled brown/grey, low to high plasticity clay
- 104
3 -
- 103
Bentonite 4-
seal
- 102
5 -
- 101
Gravel 5 6-
mm
graded
— 100
50 mm ID, 7=
0.5mm
aperture
uPVC
screen
- 99
8 -
- 98
9-F —— | WEATHERED CLAYSTONE - Black, organic rich, high plasticity clay with some
N —___T light grey weathered siltstone/claystone
- 97 A pH: 6.91
10— ——4 EC: 3619 puS/cm
Surr;p/_t 4 4 WEATHERED TUFF - Light green/cream, medium grained weathered tuff Gloucester Temp: 26.82 °C
entonite o * o
plug RN Coal Measures Redox: -15 mV
- 96 N . “
(I PARIVY
- 95 PARPd
12 - |— -
- 94
13 -
- 93
14 -
- 92

END OF BOREHOLE AT 12.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG BORE NO.
TMBO02

102, SHEET 1 OF 1
Client: AGL Energy Limited Date Commenced:  18/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 18/1/11
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD
Drilling Method: Air Hammer - Longyear 850 Surface RL: 106.81 mAHD
Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 401905 N 6449100.65 MGA56
Bore Information Field Material Description
o —
® 5 g 2 FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
s 2 8 &
g[l) mm1 gD TOP§OIL/CLAY - Brown, loamy, dry clay and topsoil Avon River
ass
WPVC & Alluvium
grout
- 106
Gravel 1= CLAY - Grey, clay with brown, loamy, dry soil
backfill
AR
C C - 105
2 -
4
- 104
) ) 3= SANDY CLAY - Light brown/grey, sandy clay
- 103
)C >C 4= CLAY - Grey and brown/yellow, mottled, sticky, moist clay
- 102 s
4
- 101
Bentonite 6~ oJ A_} GRAVELS/CLAY - Greyl/yellow/brown, mottled clay with medium grained mixed
seal ° ®0¢ gravels
— 100 D %
7= o~J U MIXED GRAVELS - Grey and brown, predominantly coarse to medium grained
° o mixed gravel pebbles (up to 4 cm)
- )OQ DQ
Gravel 5 -
PR
grade:
I AN
50 mm D, 9 = O T WIXED GRAVELS - Tight brown, fine to mediur graimed mixed gravels, with a few
0.5mm ° o pebbles (up to 2 cm)
apergre :) Q
PV
:creen - 97 10 o O
Jol@)
) o
- 96 :)O DQ
"= o O O some grey siltstone chips
o \° .
pH: 6.81
-, ooy ey
S:r:?g:\ite 2-r=—= SILTSTONE - Dark grey, soft siltstone with a few pebbles (up to 2 cm) Gloucester Rzrgg).(; 66_5 mV
c— DO: 25.1 % Sat
plug T Coal Measures DO: 1.91 mglL
- 94 PR
18 = " SILTSTONEICLAYSTORE - Dark greyllight grey, 50% dark grey siitstone and 50%
. — . —] lightgrey, soft claystone
L 93 ]
M4 ] SILTSTONE/SANDSTORE - Light grey/dark grey, 50% Tght grey, fine grained
. — . —] sandstone, 50% dark grey siltstone
pH: 7.61
L 92 - EC: 3905 pS/cm
— b T :18.63 °C
15 E SANDSTONE - Light grey, medium and fine grained sandstone Rzrggx: -68.4 mV
. DO: 25.1 % Sat
DO: 5.04 mg/L
- 91
16 -
— 90
17 -
- 89
18 -
- 88
19 -
- 87
END OF BOREHOLE AT 15.50 m
This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




- 100

GROUNDWATER BOREHOLE LOG

BORE NO.

TMBO03

VEARS @ SHEET 1 OF 1
Client: AGL Energy Limited Date Commenced:  19/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 191111
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm

Co-ords:

Surface RL: 106.48 mAHD
E 401969.4 N 6448755.09 MGA56

Bore Information

Field Material Description

[=) —
O]
z g ]
— [0) -
o g 2] o FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B - m} o
14 o ]
g[l) mm1 gD TOP§OIL - Brown, brown, dry sandy clayey topsoil. clay is hard with low plasticity Avon River
ass
uPVC & Alluvium
grout - 106
SANDY CLAY - Golden brown and grey, golden brown and grey, dry sandy clay
Gravel - 105
>< )C backfill
C C CLAY - Red/brown sticky, red/brown sticky, medium plasticity clay
Bentonite
seal - 104
SANDY CLAY - Yellow/grey, mottled sandy clay with a few pebbles
- 103
Gravel 5 MIXED GRAVEL - Light brown, light brown, coarse grained gravels with large
mm pebbles (up to 5 cm)
graded
- 102
50 mm ID,
0.5mm
aperture
uPvC - 101
screen pH: 7.28
EC: 5550 pS/cm
Temp: 22.01 °C
SANDY GRAVEL - Gold, fine grained sandy gravel with a few larger pebbles (up to Redox: 82.8 mV
2cm) DO: 53.5 % Sat
- 100 DO: 4.6 mg/L
MIXED GRAVEL - Grey, medium grained mixed gravel with a few pebbles and
some clay
- 99
pH: 7.39
EC: 5564 pS/cm
Temp: 21.3°C
MIXED GRAVEL/SHALE - Grey/black, 50% grey, fine to medium grained mixed Redox: 87.3 mV
gravel and 50% black shale DO: 65.4 % Sat
- o8 DO: 5.61 mg/L
SAND - Grey, 80% grey, fine grained sand with some grey siltstone and
sandstone, and mixed gravels
- 97
- 96
Sump/ SAND/MIXED GRAVELS - Grey/brown, 50% grey, fine grained sand and 50%
bentonite brown mixed gravels
plug
95
SILTSTONE/SANDSTONE - Grey, 50% grey siltstone and 50% grey, very fine Gloucester pH: 7.73
— grained sand with some brown mixed gravels Coal Measures EC: 6.029 uS/cm
- 94 = Temp: 21.59 °C
Redox: -30.9 mV
DO: 46.9 % Sat
13 — DO: 4.06 mg/L
- 93
14 -
- 92

END OF BOREHOLE AT 12.50 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

BORE NO.
102, SHEET 1 OF 1
Client: AGL Energy Limited Date Commenced:  17/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 17111
Bore Location: Gloucester - Tiedeman property Recorded By: NPH
Project Number: 2162406A Log Checked By: JCD

Drilling Method:

Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 124.47 mAHD
E 402558.06 N 6448921.76 MGA56

Bore Information

Field Material Description

backfill

)C )C - 123
)C >C - 122
)C >C - 121
b1 D
C C 120
b1 D
C C - 119
Bentonite
seal
- 118
Gravel 5
mm
graded - 117
50 mm ID,
0.5mm
aperture [~ 116
uPVC
screen
- 115
- 114
- 113
- 112
- 111
Sump/
bentonite
plug — 110
- 109
- 108
- 107
- 106
- 105

“ .| SANDY CLAY - Light brown/yellow, light brown/yellow, low plasticity sandy clay

CLAY/LOAM - Dark brown, clay loam with some sticky grey clay

SOIL - Dark brown, organic clayey loamy soil

CLAY - Light brown/grey, soft clay

some weathered siltstone

WEATHERED SILTSTONE - Grey to light grey, weathered siltstone and minor clay

SILTSTONE - Dark grey, siltstone

[=) P
9}
z g ]
P [0) —
& 5 s 2 FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
4 a o
g[l) mmﬂ ED CLAY - Brown/yellow, brown/yellow, dry clay with chips of il LELOMA
ass
wPVCs [ 124 FORMATION
grout
Gravel

END OF BOREHOLE AT 15.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Tiedeman property

2162406A

BORE NO.
SHEET 1 OF 1
Date Commenced:  17/1/11
Date Completed: 17/1/11
Recorded By: NPH
Log Checked By: JCD

Drilling Method:

Air Hammer - Longyear 850

Surface RL: 118.63 mAHD

Driling Company: Highland Drilling Borehole Diameter: 140 mm Co-ords: E 402650.17 N 6448725.4 MGA56
Bore Information Field Material Description
[=) P
z E 8
— [0) -
1 g s g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
s 2 8 &
g[l) mm1 gD CLAYEY TOPEOIL - Dark brown, mottled clayey topsoil LELOMA
ass
uPVC & FORMATION
grout
- 118
S 1=
Gravel
>< )C bars:‘ﬁll
C C - 117
4 Ld
(ol -
)C )C - 116
Bentonite 3= — | WEATHERED SILTSTONE - Grey, weathered siltstone, sandstone and claystone
seal with some dark brown clay
- 115 —
Gravel 5 4=
mm —_— —
graded —_ —
- 114 —_
5= __ __ slightly sandy
- 113 -
50 mm ID, 6- -. _—_ WEATHERED CLAYSTONE - Dark brown, sandy clay with some fine grained
0.5mm — ~| weathered sandstone chips
aperture [—— -
uPVC o —
screen - 112 L JE—
= SILTSTONE - Grey, soft siltstone with some sandy clay
- 111 — ]
8. —.
— 110 —_
Sump/ 9-|— —
bentonite T T
plug _——
- 109 T
10— ==
- 108
M-
- 107
12 -
- 106
13 -
- 105
14 -
- 104

END OF BOREHOLE AT 10.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

BORE NO.

WMB01

SHEET 1 OF 1

Date Commenced:  20/1/11
Date Completed: 201111
Recorded By: NPH
Log Checked By: JCD

— 100
YEARS @
Client: AGL Energy Limited
Project: Hydrogeological Assessment - Gloucester Gas Project
Bore Location: Gloucester - Waukivory Road
Project Number: 2162406A
Drilling Method: Air Hammer - Longyear 850

Driling Company: Highland Drilling

Borehole Diameter: 140 mm

Surface RL: 111.06 mAHD
Co-ords: E 404790.83 N 6454007.15 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
g? mm1 gD F 111 LOAM SOIL - Dark brown, organic loamy clay soil Alluvium
ass
uPVC &
grout
— 110 1= CLAY - Brown/grey, mottled, sticky clay with brown, orange and white pebbles
Bentonite - 109 2-
seal
L1083
Gravel5 - 107 4=
mm
graded
50mmID, - 106 GRAVEL - Red, brown, grey and white, fine to medium mixed gravels with some
0.5 mm grey, sandy, sticky clay
aperture
uPVC
screen
- 105 SAND - Grey, fine grained sand with some red and brown pebbles (up to 6 cm)
- 104 «| SANDSTONE/SAND - Light grey, fine to medium grained, soft, dry sandstone with
1| light grey, fine grained sand
Sump/ - 103
bentonite
plug
L1002 97

END OF BOREHOLE AT 8.50 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Waukivory Road

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
WMBO02
SHEET 1 OF 1
241111
241111
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 106.13 mAHD
Co-ords: E 403908.13 N 6454390.73 MGA56

Bore Information

Field Material Description

[=) P
O]
z g ]
— [0) -
o g s g FORMATION
T
E WELL CONSTRUCTION % E z LITHOLOGY (Approximate) HYDROGEOLOGY
B t m} o
14 o ]
g[l) mm1 gD F 106 CLAY - Brown, medium plasticity clay with some red/grey/yellow motﬁng WENHAMS
ass
uPVC & FORMATION
grout 1=
- 105
L 104 27
L 103 37
- 102 4-F .7 /7. SANDY CLAY - Light brown/gold, fine and medium grained sandy clay. less clay
.« 4 « 4 thanabove
- 101 5= CLAY - Red/brown, low plasticity dry clay with some grey mottling
— 100 6- / .| SANDY CLAY - Light and dark brown, medium and fine grained sandy clay
L 99 T / .| SANDY CLAY - Light brown, fine grained sandy clay. less clay thanabove
L og 87T / ™ SANDY CLAY - Dark brown_veiy fine graed sandyclay —
9 - LA - - -
- 97 WEATHERED ROCK - Grey, very fine grained well weathered rock with a few grey
ﬂ siltstone chips
VAR
Bentonite [~ 96
seal
- 95
- 94
Gravel5 [~ 93
mm
graded
- 92
50mmID, - 91
0.5mm
aperture
uPVC
sereen — 90 SANDSTONE - Dark grey, fine grained sandstone. poor return
- 89 some soft mudstone
pH: 7.46
EC: 5351 pS/cm
Temp: 31.09 °C
- 88 Redox: 55.1 mV
DO: 45 % Sat
DO: 3.16 mg/L
- 87
- 86
Sump/ - 85
bentonite
plug
- 84
pH: 7.78
EC: 4162 pS/cm
Temp: 22.15°C
r 83 Redox: 30.1 mV
DO: 56.8 % Sat
DO: 4.88 mg/L
L g 24 -

END OF BOREHOLE AT 23.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Waukivory Road

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
WMBO03
SHEET 1 OF 2
25111
25111
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 106.39 mAHD
E 403917.69 N 6454387.27 MGA56

Bore Information

Field Material Description

,—)\J
q\)

[=) P
z E 8
£ 8 0
o a = =
£ |weL construcTion| £ z é LITHOLOGY &gg"é’ﬁ;ﬁg‘) HYDROGEOLOGY
s 2 8 &
g[l) mm1 gD TOP§OIL & CLAY - Brown, organic soil with some brown/grey, dry clay WENHAMS
ass
wvca [ 106 FORMATION
grout
1= CLAY - Mottled red and grey, medium plasticity, sticky clay
- 105
2 -
- 104
.7 /7. SANDY CLAY - Light brown, medium grained sand with some grey/red mottled clay
L 103 - S
- 102 ARy
.".°/." | Redibrown
- 101 o o
L 100 AN
— 99 : . : 4 : . ’
LA Light brown/gold/grey
- 98 AR
L o7 SRVAE
Gravel 10— =57 WEATHERED ROCK - Grey, well weathered rock with a few chips of soft grey
) ) backfill L 96 | L\ T claystone
q1[q N2
il =y
D1 D N
419 T A
12 - P71
D1 D N
q[Q C Y LA
13 -
) ) [ —| CLAYSTONE - Grey, soft claystone
C C - 93 F—
AR i
q1q - 92 —
D1 D 15-F— -
C C - 91 —]
)C >C - _— d
— 90 _—:
s o=
- 89 —
d 14 18-F__—]
- 88 —
q1q 19 -
- 87 I

END OF BOREHOLE AT 36.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

Client:

Project:

Bore Location:
Project Number:

AGL Energy Limited

Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Waukivory Road

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

BORE NO.
WMBO03
SHEET 2 OF 2
25111
25111
NPH
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm

Surface RL: 106.39 mAHD
Co-ords: E 403917.69 N 6454387.27 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
& 5 s 2 FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
2 = &8
F — | CLAYSTONE - Grey, soft claystone (continuea) WENHAMS
U 86 . FORMATION
rout - JES—
21 -—
85 F—
22 - :— —
84 F—
23 - — 4
83 P —1 pH: 7.01
— EC: 4047 pS/cm
> 24 - —] Temp: 29.71 °C
P — Redox: 58 mV
82 - — DO: 43.9 % Sat
- — DO: 3.3 mg/L
26 - /|
81 - —
26-f —|
80 - —
27 - —]
79 —
Bentonite 28 - :— —
seal 78 . —
20 -fF —]
77 — pH: 7.28
- — EC: 3896 puS/cm
30— —3 - _ - Temp: 28.74 °C
F — | CLAYSTONE - Dark grey, sticky with a few claystone chips Redox: 22.1 mV
76 r— DO: 30.1 % Sat
o — DO: 2.28 mg/L
Gravel 5 31-r —— | CLAYSTONE - Dark grey, 70 % dark grey soft claystone, 30% dark grey, fine
mm 75 I | grained sandstone
graded [—— -
g%mm ID, 82~ COAL - Black, highly reflective soft coal V_VE_NEA_M§ -
.5 mm
agsrg‘lre 74 FORMAT' ON
:creen Bowens Road
33 - Coal Seam
73
Surr;p/_t 34 -7 —— | CLAYSTONE - Dark grey, sticky with a few claystone chips V_VE_NﬁA_M§ ]
entonite A
plug 72 — FORMATION
35 -1 — | CLAYSTONE - Light grey, soft claystone with some sticky clay
4 —— pH: 7.24
— - EC: 4263 pS/cm
36 - F Temp: 29.41 °C
Redox: 9.9 mV
70 DO: 47.6 % Sat
DO: 3.58 mg/L
37 -
69
38 -
68
39 -
67

END OF BOREHOLE AT 36.00 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




00
YEARS @

GROUNDWATER BOREHOLE LOG

BORE NO.

WMBO04

SHEET 1 OF 3

Bore Location:
Project Number:

AGL Energy Limited
Hydrogeological Assessment - Gloucester Gas Project
Gloucester - Waukivory Road

2162406A

Date Commenced:
Date Completed:
Recorded By:

Log Checked By:

20111
21111
NPH/JCD
JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling Borehole Diameter: 140 mm Co-ords:

Surface RL: 106.12 mAHD
E 403903.44 N 6454392.51 MGA56

Bore Information

Field Material Description

a =
z £ 8
P [0) —
o g 2] o FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= : %] 8
g[l) mm1 ED - 106 TOPSOIL/CLAY - Brown, organic topsoil with some dry red/grey mottled clay WENHAMS
ass
WPVC & FORMATION
grot -
- 105 1 CLAY - Red/grey/brown, mottled, hard dry clay
- 104 27
- 103 *. ] SANDY CLAY - Brown, fine to medium grained sandy clay
- 102
- 101
— 100
- 99
- 98
- 97
Gravel - 96
)( )C bac:fill
C C - 95 "= WEATHERED ROCK - Dark grey, very well weathered rock with a few claystone
| /N 1 andsandstone chips
9 b T
C C - 94
)C( )CC - o
)( )( - 92
- 91 SANDSTONE - Dark grey, fine grained sandstone with a few chips of light brown,
)( )( :| soft mudstone
qq - 90
)( )(
q1q -89 pH: 7.44
EC: 4680 pS/cm
[>_ Temp: 24.2°C
)( >( - 88 Redox: -12.5 mV
C C DO: 57 % Sat
&7 DO: 4.68 mg/L
9 b
qq L 86
9 b
C C - 85
q
Grout - 84
r o83 pH: 7.62
EC: 4253 pS/cm
Temp: 22.68 °C
- 82 Redox: -62.9 mV
DO: 55.7 % Sat
DO: 4.72 mg/L
- 81
— 80
- 79

END OF BOREHOLE AT 80.50 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 2 OF 3
Client: AGL Energy Limited Date Commenced:  20/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/1/11
Bore Location: Gloucester - Waukivory Road Recorded By: NPH /JCD

Project Number:

2162406A

Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850

Highland Drilling

Borehole Diameter: 140 mm

Surface RL: 106.12 mAHD

Co-ords:

E 403903.44 N 6454392.51 MGA56

Bore Information

Field Material Description

[=) P
z E 8
P [0) —
& 5 s 2 FORMATION
E WELL CONSTRUCTION i E é LITHOLOGY (Approximate) HYDROGEOLOGY
B t ] o
4 a o
L] _— S-ILTSTONE - Dark grey, 70% dark grey siltstone and 30% medium to fine grained WENHAMS
. — . —] darkgrey sandstone
FORMATION
- 297 "
” - pH: 7.62
—_ EC: 4070 pS/cm
L 76 30— — - — Temp: 22.83 °C
R — Redox: -16.4 mV
. DO: 50.6 % Sat
L 75 M- — - — DO: 4.28 mg/L
L 74 32— — .-
- 73 SANDSTONE - Dark grey, fine grained sandstone
- 72 SILTSTONE - Dark grey, siltstone
71 SANDSTONE - Dark grey, very fine grained sandstone pH: 7.75
EC: 4147 pS/cm
Temp: 22.96 °C
~ 70 SILTSTONE - Dark grey, siltstone Redox: -48 mV
— DO: 50.5 % Sat
L &9 37— — DO: 4.23 mg/L
| 68 38— — - —
L 67 39-| — - —
L e 40—|.— .
L M- T
& - pH: 7.72
- EC: 4115 pS/cm
42— Temp: 23.87 °C
ro64 — Redox: 10.5 mV
—_— — DO: 49 % Sat
— ] DO: 4.07 mg/L
L oe3 48| T T 9
- e2 M| —
L 61 45 - . — .
A
L -
59 T pH: 7.73
- EC: 4188 puS/cm
L 58 48— 7 "] Temp: 23.16 °C
—_ Redox: -48.3 mV
JE—— DO: 49.9 % Sat
________ DO: 4.22 mg/L
- 57 SHALE - Black, 70% black, soft shale with 30% light brown, soft mudstone. poor WENHAMS
return
FORMATION
- 56 SHALE/COAL - Black, 60% black, soft shals and coal with 20% ight brown, sot | Bowans Rqad
mudstone Coal Seam
- 55
- 54
- 53 | _| MUDSTONE - Dark brown, mudstone with some grey clay V_VE_NﬁA_M§ ] pH: 7.7
7 FORMATION EC: 4253 puS/cm
| 5o 54— — Temp: 21.03 °C
] Redox: 46.2 mV
DO: 50.6 % Sat
7 g DO: 4.4 mg/L
r 51 | ] MUDSTONE/SILTSTONE - Dark grey, soft mudstone/siltstone

END OF BOREHOLE AT 80.50 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.




GROUNDWATER BOREHOLE LOG

= = BORE NO.
102, SHEET 3 OF 3
Client: AGL Energy Limited Date Commenced:  20/1/11
Project: Hydrogeological Assessment - Gloucester Gas Project Date Completed: 21/1/11
Bore Location: Gloucester - Waukivory Road Recorded By: NPH /JCD
Project Number: 2162406A Log Checked By: JCD

Drilling Method:
Driling Company:

Air Hammer - Longyear 850
Highland Drilling

Borehole Diameter: 140 mm Co-ords:

Surface RL: 106.12 mAHD
E 403903.44 N 6454392.51 MGA56

Bore Information

Field Material Description

[=) P
z E 8
— [0) -
o« E : g FORMATION
E WELL CONSTRUCTION % E é LITHOLOGY (Approximate) HYDROGEOLOGY
= 2 8 &
— o0 SILTSTONE - Dark grey to grey, siltstone WENHAMS
- FORMATION
L 49 57 - -
- o4 8-
- 59 -
47 _ pH: 7.75
EC: 3522 pS/cm
L 4 60—|.— Temp: 22.02 °C
Redox: 39.5 mV
DO: 44.4 % Sat
- DO: 3.83 mg/L
L 45 61 — g
Bentonite [~ 44 62— __
seal
- o433 B3 SILTSTONE/SANDSTONE - Light/dark grey, 50% light grey, medium grained
— sandstone and 50% grey siltstone
-oa2 B4
Gravel 5
mm -4 SANDSTONE - Light/dark grey, 70% light grey fine to medium grained sandstone, pH: 7.84
graded 30% grey siltstone Eé' 3951 uS/em
______________________ Temp: 21.64 °C
— 40 SANDSTONE - Light grey, 90% light grey, fine to medium grained sandstone, 10% Redox: 1.4 mV
dark grey siltstone DO: 55.5 % Sat
DO: 4.82 mg/L
50mmIiD, [~ 39
0.5mm
aperture
uPVC
screen - 38
- 37 some black organic staining
- 36
r % pH: 7.89
EC: 3864 pS/cm
Temp: 21.55 °C
ro34 Redox: 3864 mV
DO: 51.7 % Sat
______________________ DO: 4.49 mg/L
- 33 SANDSTONE - Light grey, fine to medium grained sandstone up to 60% with black
organic staining
- 32
- 31
— 30
29 pH: 7.89
EC: 3921 pS/cm
______________________ Temp: 21.48 °C
- 28 SANDSTONE - Light grey, predominantly medium to fine grained, with some fine Redox: -11.3 mV
grained sandstone. some black organic staining. plus a few chips of dark grey DO: 57.6 % Sat
siltstone DO: 4.85 mglL
Sump/ - 27
bentonite
e e i pH: 7.89
- 26 SANDSTONE - Light grey, fine to medium grained sandstone with some black EC: 3777 puS/cm
L] organic staining Temp: 21.78 °C
Redox: 27.9 mV
- 25 81— DO: 53.9 % Sat
DO: 4.66 mg/L
L 24 82 -
- 23 8-

END OF BOREHOLE AT 80.50 m

This borehole log should be read in conjunction with Parsons Brinckerhoff's accompanying standard notes.







Appendix C

Test bore licences






NSW Office of Water

Hunter Region
P O Box 2213 BORE LICENSE CERTIFICATE 20BL172619
UNDER SECTION 115 OF THE WATER ACT, 1912 W | orrice
Dangar NSW 2309 BSW | of Water
Phone: (02 )49042500
LICENSE NUMBER
20BL172619
DATE LICENSE VALID FROM
A G L Upstream Investments Pty Ltd 01-Nov-2010
Locked Bag 1837 DATE LICENSE VALID TO
St Leonards NSW 2065 PERPETUITY
FEE
$0.00
ABN 47661556763 GST NIC
LOCATION OF WORKS
Portion(s) or Lot/Section/DP PARIS! T COUNTY
84//979859 Avon " Gloucester
TYPE OF WORKS PURPOSE(S) FOR WHICH WATER MAY BEUSED
Test Bore grat BTy K

M,o'nitoririg Bore { i
{ .' L i b 2
Mg s (; 2 E

e |
<!

CONDITIONS APPLYING TO THIS LICENSE ARE

As shown on the attached Condition Statement

| ORIGINAL |




20BLI72619

NSW Office of Water

CONDITIONS STATEMENT REFERRED TO ON
20B1.172619
ISSUED UNDER PART V OF THE WATER ACT, 1912
ON 01-Nov-2010

(1) THE LICENCE SHALL LAPSE IF THE WORK IS NOT COMMENCED AND COMPLETED WITHIN THREE
YEARS OF THE DATE OF THE ISSUE OF THE LICENCE.

(2) THE LICENSEE SHALL WITHIN TWO MONTHS OF COMPLETION OR AFTER THE ISSUE OF THE
LICENSE IF THE WORK IS EXISTING, FURNISH TO NSW OFFICE OF WATER:-

{A) DETAILS OF THE WORK SET OUT IN THE ATTACHED FORM "A" (MUST BE COMPLETED BY A
DRILLER).

(B) A PLAN SHOWING ACCURATELY THE LOCATION OF THE WORK, IN RELATION TO PORTION AND
PROPERTY BOUNDARIES,

(C) A ONE LITRE WATER SAMPLE FOR ALL LICENCES OTHER THAN THOSE FOR STOCK, DOMESTIC,
TEST BORES AND FARMING PURPOSES.,

(D) DETAILS OF ANY WATER ANALYSIS AND/OR PUMPING TESTS.

(3) THE LICENSEE SHALL ALLOW NSW OFFICE OF WATER OR ANY PERSON AUTHORISED BY IT, FULL
AND FREE ACCESS TO THE WORKS, EITHER DURING OR AFTER CONSTRUCTION, FOR THE PURPOSE OF
CARRYING QUT INSPECTION OR TEST OF THE WORKS AND ITS FITTINGS AND SHALL CARRY QUT ANY
WORK OR ALTERATIONS DEEMED NECESSARY BY THE DEPARTMENT FOR THE PROTECTION AND
PROPER MAINTENANCE OF THE WORKS, OR THE CONTROL OF THE WATER EXTRACTED AND FOR THE
PROTECTION OF THE QUALITY AND THE PREVENTION FROM POLLUTION OR CONTAMINATION OF
SUB-SURFACE WATER,

(4} IF DURING THE CONSTRUCTION OF THE WORK, SALINE OR POLLUTED WATER 18 ENCOUNTERED
ABOVE THE PRODUCING AQUIFER, SUCH WATER SHALL BE SEALED OFF BY:-

(A) INSERTING THE APPROPRIATE LENGTH(S) OF CASING TO A DEPTH SUFFICIENT TO EXCLUDE THE
SALINE OR POLLUTED WATER FROM THE WORK.

(B) CEMENTING BETWEEN THE CASING(S) AND THE WALLS OF THE BORE HOLE FROM THE BOTTOM OF
THE CASING TO GROUND LEVEL.

ANY DEPARTURE FROM THESE PROCEDURES MUST BE APPROVED BY THE DEPARTMENT BEFORE
UNDERTAKING THE WORK.

(5) (A) THE LICENSEE SHALL NOTIFY NSW OFFICE OF WATER IF A FLOWING SUPPLY OF WATER IS
OBTAINED. THE BORE SHALL THEN BE LINED WITH CASING AND CEMENTED AND A SUITABLE CLOSING
GEAR SHALL BE ATTACHED TO THE BOREHEAD AS SPECIFIED BY NSW OFFICE OF WATER.

(B) IF A FLOWING SUPPLY OF WATER IS OBTAINED FROM THE WORK, THE LICENSEE SHALL ONLY
DISTRIBUTE WATER FROM THE BORE HEAD BY A SYSTEM OF PIPE LINES AND SHALL NOT DISTRIBUTE
IT IN DRAINS, NATURAL OR ARTIFICIAL CHANNELS OR DEPRESSIONS.

(6) IF A WORK IS ABANDONED AT ANY TIME THE LICENSEE SHALL NOTIFY NSW OFFICE OF WATER
THAT THE WORK HAS BEEN ABANDONED AND SEAL OFF THE AQUIFER BY:-

{A) BACKFILLING THE WORK TO GROUND LEVEL WITH CLAY OR CEMENT AFTER WITHDRAWING THE
CASING (LINING); OR

(B) SUCH METHODS AS AGREED TO OR DIRECTED BY NSW OFFICE OF WATER.



20BL.172619
(7) THE LICENSEE SHALL NOT ALLOW ANY TAILWATER/DRAINAGE TO DISCHARGE INTO OR ONTOQ:-

- ANY ADJOINING PUBLIC OR CROWN ROAD;

- ANY OTHER PERSONS LAND;

- ANY CROWN LAND;

- ANY RIVER, CREEK OR WATERCOURSE;

- ANY NATIVE VEGETATION AS DESCRIBED UNDER THE NATIVE VEGETATION CONSERVATION ACT
1997;

- ANY WETLANDS OF ENVIRONMENTAL SIGNIFICANCE.

(8) WATER SHALL NOT BE PUMPED FROM THE BORE AUTHORISED BY THIS LICENSE FOR ANY
PURPOSE OTHER THAN GROUNDWATER INVESTIGATION.

End Of Conditions




NSW Office of Water

Hunter Region

P O Box 2213 . BORE LICENSE CERTIFICATE 20BL172626
UNDER SECTION 115 OF THE WATER ACT, 1912 ‘Ofﬁoe
Dangar NSW 2309 of Water
Phone: (02 )49042500
LICENSE NUMBER
20BL172626
DATE LICENSE VALID FROM

A G L Upstream Investments Pty Ltd ; 01-Nov-2010

Locked Bag 1837 DATE LICENSE VALID TO

St Leonards NSW 2065 PERPETUITY

FEE
$0.00

ABN 4/001050/05 Ud 1 INIL

LOCATION OF WORKS
Portion(s) or Lot/Section/DP PARISH ¥ 1 COUNTY
85//979859 Avon S5, SR S ' Gloucester
' E
i i B
£ ‘2 %
TYPE OF WORKS PURPOSE(S) FOR WHICH WATER MAY BE USED

Test Bore Monitoring Bore |

E

i

CONDITIONS APPLYING TO THIS LICENSE ARE

As shown on the attached Condition Statement

| ORIGINAL |




NSW Office of Water

Hunter Region : :
P OBox 2213 - BORE LICENSE CERTIFICATE : 20BL172631
UNDER SECTION 115 OF THE WATER ACT, 1912 Office
Dangar NSW 2309 o | HE2Y | of Water
Phone: (02  )49042500 ‘
LICENSE NUMBER
20BL.172631
DATE LICENSE VALID FROM
A G L Upstream Investments Pty Ltd : o 22-Nov-2010
Locked Bag 1837 DATE LICENSE VALID TO
St Leonards NSW 2065 ~ - PERPETUITY
$0.00 .
ABNATOOISS6763 GST NI
~ ~ ‘ LOCATION OF WORKS
Portion(s) or Lot/Section/DP . PARISH i COUNTY
49//979859 :
 TYPEOFWORKS

Test Bore

COND_ITIONS APPLYING TO THIS LICENSE ARE

As shown on the attached Condition Statement

i

[ ORIGINAL _




- Portion(s) or Lot/Section/DP.

NSW Office of Water ,

Hunter Region

PO Box 2213 BORE LICENSE CERTIFICATE 20BL172632
UNDER SECTION 115 OF THE WATER ACT, 1912 Office
Dangar NSW 2309 | | B2 |of Water
Phone: (02 )49042500 :
LICENSE NUMBER
‘ : 20BL172632
- - » ~ DATE LICENSE VALID FROM
A G L Upstream Investments Pty Ltd ‘ 22-Nov-2010
Locked Bag 1837 : : ; DATE LICENSE VALID TO
St Leonards NSW 2065 ‘ ‘ PERPETUITY
: ‘ ~ FEE
$0.00

ADIN4/0010506/0370d1 NIL

LOCATION OF WORKS
= OUNTY
Gloucester

50//979859.

TYPE OF WORKS
Test Bore

CONDITIONS APPLYTNG TO THIS LICENSE ARE

- As shown on the attached Condition Statement

_ ORIGINAL |




NSW Office of Water

Hunter Region o ;
P O Box 2213 BORE LICENSE CERTIFICATE 20BL172667

UNDER SECTION 115 OF THE WATER ACT, 1912 % offie
Dangar NSW. 2309 ' e L Of Water

Phone: (02 )49042500

LICENSE NUMBER
20BL172667
DATE LICENSE VALID FROM
Bignell, Norman 23-Dec-2010
:C/- AGL Upstream Invest P/l - DATE LICENSE VALIDTO
L 22, 101 Miller Street ' ‘ ‘ PERPETUITY
North Sydney NSW 2060 ‘ ~ o FEE
‘ ‘ $0.00
ABNAT66T5S6763 GST NI

LOCATION OF WORKS

Portion(s) or Lot/Section/DP =~ k k o B COUNTY :
96//979859 ~ L o ; Gloucester

TYPE OF WORKS

Test Bore

CONDITIONS APPLYING TO THIS LICENSE ARE

As shown on the attached Condition Statement

B

GINAL

ST




NSW Office of Water

Hunter Region
P O Box 2213 BORE LICENSE CERTIFICATE i 20BL172670
UNDER SECTION 115 OF THE WATER ACT, 1912 lomce
Dangar NSW 2309 = [of Water
Phone: (02 )49042500
LICENSE NUMBER
20BL172670
DATE LICENSE VALID FROM
Waukivory Road Pty Limited 13-Jan-2011
C/- A G L Upstream Invest P/ DATE LICENSE VALID TO
Level 22,101 Miller Street PERPETUITY
North Sydney NSW 2060 FEE
$0.00
ABNZ7661556763 GST NI

LOCATION OF WORKS

ion(s) or ion/D) PARISH , COUNTY
890//1134032 I Alry Gloucester
TYPE OF WORKS
Test Bore

CONDITIONS APPLYING TO THIS LICENSE ARE

As shown on the attached Condition Statement

| ORIGINAL |




NSW Office of Water

Hunter Region
P O Box 2213 BORE LICENSE CERTIFICATE 20BL172682
UNDER SECTION 115 OF THE WATER ACT, 1912 |O|‘ﬂee
Dangar NSW 2309 O Wker
Phone: (02 )49042500
LICENSE NUMBER
20BL172682
A DATE LICENSE VALID FROM
Gloucester Coal Limited . 24-Jan-2011
C/- A G L Upstream Investments DATE LICENSE VALID TO
Lv 22, 101 Miller Street PERPETUITY
North Sydney NSW 2060 FEE
~ $0.00
ABN 47661556763 GST NIL

LOCATION OF WORKS
} of . COUNTY
. Gloucester

2//556576

TYPE OF WORKS

Test Bore

CONDITIONS APPLYING TO THIS LICENSE ARE

As shown on the attached Condition Statement

| ORIGINAL |







Appendix D

TCMBO04 Core photographs






JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 200

DEPTH: qu-4 - 4%

~ ~Dr 1\

( (< () 3 i
URE UGy VOm 2

Photo 1: 94.4-98 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20

DEPTH: 48 -102

; CORE LOSS Q3m

Photo 2: 98 -102 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS

Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD1: core hole depth 94.4 - 102 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20"

pepTH: |02 -106

I

JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Teb 201

DEPTH: |06 - |10

Photo 4: 106 - 110 m bgl

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-2: core hole depth 102 - 110 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20W\

pepTH: 410~ 114

Photo 5: 110-114 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Teb 200

pepTH: 114 - 118

Photo 6: 114 -118 m bgl

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-3: core hole depth 110 - 118 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 200
-~ 112

DEPTH: 118

Photo 7: 118 -122 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Teb 200

pepTH: 122 126

Photo 8: 122 -126 m bgl

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-4: core hole depth 118 - 126 m bgl|

PARSONS
BRINCKERHOFF




WREREET T

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Teb 20"

pepTH: 126 - 139

Photo 9: 126 - 130 m bgl

JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Feb 204

DEPTH: |39 - ",l)t’.

Photo 10: 130 - 134 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS

Job number: 2162406A PARSON.
BRINCKERHOFF

Figure AD-5: core hole depth 126 - 134 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feob 201

pepTH: I12Y - 13 €

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20M
pepTH: 138 - 1™

Photo 12: 138 - 142 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-6: core hole depth 134 - 142 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20\

pepTH: \&2 — 148

I T ARl O

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 20W\
pepTH: \HH¢ - 1§

Photo 14: 146 - 150 m bgl

7 o R W

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-7: core hole depth 142 - 150 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Teb 20\
\Se- (S

DEPTH:

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 ¥eb 20W
pept: V9%~ 15%

Photo 16: 154 - 158 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-8: core hole depth 150 - 158 m bgl|




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20\
1Is&- Itz

DEPTH:

Photo 17: 158 - 162 m bgl

JOB NO: 2 162406A
BH ID: TCMB04
DATE: 22 Fob 20W

=
peprH; | 62—\ 66

Photo 18: 162 - 166 m bgl
AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job number: 2162406A
! BRINCKERHOFF

Figure AD-9: core hole depth 158 - 166 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb» 20\
e\

DEPTH:

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Fob 20\

DEPTH: N o=\

Photo 20: 170 - 174 m bgl

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-10: core hole depth 166 - 174 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 I-\. 201
\14-\8

DEPTH:

Photo 21: 174 - 178 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 T2\ 20M

Photo 22: 178 - 182 m bgl

LORERDSS
2 0.\11™ ’
P of <

-1

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-11: core hole depth 174 - 182 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 20\
\@2-\8S

DEPTH

Photo 24: 186 - 190 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20\\
DEPTH: \®6 -\

AGL Gloucester Phase 2 Groundwater Investigations

Job number: 2162406A

Figure AD-12: core hole depth 182 - 190 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 201\
pEPTH: \A\ =\ 9\,

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 200
pepTH: |\, "'\q. R

Photo 26: 194 - 198 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job ber: 2162406A
ob number BRINCKERHOFF

Figure AD-13: core hole depth 191 - 198 m bgl




JOB NO: 2162406A
BH ID: TCMBO04

DATE: 12 Feb 20\\
VN 3- 202

DEPTH

Photo 27: 198 - 202 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 201\
DEPTH: TC2~-2C&

Photo 28: 202 - 206 m bgl

- . Br R
= ] - E

T

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-14: core hole depth 198 - 206 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20\\

DEPTH: 266 =2 ¢

JOB NO: 21624064
BH ID: TCMB04

DATE: 22 Feb 201\
DEPTH: ®{O=%{¥

Photo 30: 210 - 214 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job ber: 2162406A
ob number BRINCKERHOFF

Figure AD-15: core hole depth 206 - 214 m bgl




JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Feb 20\

DEPTH: TIM =2/

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20\
zz=2

2 -
DEPTH: € 1&

Photo 32: 218 - 222 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job number: 2162406A N
ob BRINCKERHOFF

Figure AD-16: core hole depth 214 - 222 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 204

DEPTH: 222~ 22.

JOB NO: 2162406A
BH ID: TCMB04
DATE: 22 Feb 20\

DEPTH: 2 26~ Z %¢

Photo 34: 226 - 230 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job number: 2162406A N
ob BRINCKERHOFF

Figure AD-17: core hole depth 222 - 230 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20l

DEPTH: 230~ Z L

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20W\

DEPTH:Z 34 -~ 23

Photo 36: 234 - 238 m bgl

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-18: core hole depth 230 - 238 m bgl

PARSONS
BRINCKERHOFF




JOB NO: 2162406A
BH ID: TCMB04

DATE: 212 feb 20\

DEPTH: ZT&- zu>

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 200\

DEPTH: 242 - 2ug

Photo 38: 242 - 246 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-19: core hole depth 238 - 246 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Teb 200

DEPTH: 24b -2%0°

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 200

DEPTH: 250 -254

T TN i (W AR ——

Photo 40: 250 - 254 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-20: core hole depth 246 - 254 m bgl




JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Feb 201

pEpTH: 254 -2%8

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 201

DEPTH: 258 -262

Photo 42: 258 - 262 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job ber: 2162406A
ob number BRINCKERHOFF

Figure AD-21: core hole depth 254 - 262 m bgl




JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Feb 20\
pepTH: 262- 26(

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 201

pepTH: 26 6- 270

Photo 44: 266 - 270 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-22: core hole depth 262 - 270 m bgl
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Photo 45; 270 - 274 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 201\
pepTH: Z70 -~ 274

Photo 46: 274 - 278 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20|\
DEPTH: Z74% - 27 8

Job number: 2162406A

AGL Gloucester Phase 2 Groundwater Investigations

Figure AD-23: core hole depth 270 - 278 m bgl
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JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 201l
pepTH: 278~ 282

Photo 47: 278 - 282 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Teb 201
pepTH: 282 - 286

Photo 48: 282 - 286 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job ber: 2162406A
ob number BRINCKERHOFF

Figure AD-24: core hole depth 278 - 286 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 fob 201\
pepTH: 286 - 290

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 20l
pePTH: 240 - 244

Photo 50: 290 - 294 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-25: core hole depth 286 - 294 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 201
pepTH: Za4 - 298

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Fob 201\
pEPTH: 243 - 302

Photo 52: 298 - 302 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
! BRINCKERHOFF

Figure AD-26: core hole depth 294 - 302 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 feb 200\
DEPTH: 302 - 306

e
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302 - 306 m bgl

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20l
pEPTH: 306 - 310

Photo 54: 306 - 310 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-27: core hole depth 302 - 310 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 20l

DEPTH: 319 -3 14

JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Feb 201

DEPTH: 210 -318

Photo 56: 314 - 318 m bgl

AGL Gloucester Phase 2 Groundwater Investigations PARSONS
Job ber: 2162406A
ob number BRINCKERHOFF

Figure AD-28: core hole depth 310 - 318 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 201
%22

DEPTH: 218

JOB NO: 2162406A
BH ID: TCMBO04

DATE: 22 Feb 20"

oepTH: 322326

Photo 58: 322 - 326 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
! BRINCKERHOFF

Figure AD-29: core hole depth 318 - 326 m bgl




JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 200
DEPTH: 326 - 330

JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 201
pEPTH: 330 - 3%

Photo 60: 330 - 334 m bgl

AGL Gloucester Phase 2 Groundwater Investigations
Job number: 2162406A

Figure AD-30: core hole depth 326 - 334 m bgl
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JOB NO: 2162406A
BH ID: TCMB04

DATE: 22 Feb 200
pePTH: 33U -33%.70

T T — e —
Photo 61: 334 - 334.7 m bgl

AGL Gloucester Phase 2 Groundwater Investigations SONS
Job number: 2162406A PAR N
BRINCKERHOFF

Figure AD-31: core hole depth 334 - 334.7 m bgl
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