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[~ 3.0 NERRRE NN —
— NERRRE NN -
[ NERRRE NN 710,12 Noh ]
— NERRRE NN =
[ NERRRE NN _
— NERRRE NN B
[ LT ]
4.0
— NERRRE NN —]
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f - NERERRRARE soonif]
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P — 7/ medium grained, grey and orange, moist. PEEEEEETE -
8 — /. NERRRE NN —
N — NERRRE NN _]
3 = NERRRE NN -
g = 60 L .
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5 [ NERRRE NN SPT ]
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‘? — NERRRE NN =
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3 C a0 NERRRE NN 10,12, 13 N=25 .
= O NERRRE NN —
& — NERRRE NN ]
g = NERRRE NN —
> — 8501~ NERRRE NN .
g — ///'/] Clayey SAND (SC) Dense to very dense, fine to FEEEEEprrn —
3 — /. /) medium grained, grey and orange, moist. PEEEEEL LT n
3 = /| NERRRE NN -
8 2.0 g —]
o L sp] E
2 — NERRRE NN 13, 30/90mm —
3 — NERRRE NN .
@ [ ]
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< — G2 _
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2l Comments: _ Defects - 1.54m : F 60°PR.O,C v:;?gzeélgi?ufs'%d": Samples
S 1) Groundwater not observed. 2)Coring method used Do [ne_ Dp @) ey o merdue ot DW - Disincly weathered
o was NQ3 from 23.73m not NMLC. 3) Monitoring well S80n O Do PP £-Flles - ionOudo SW - Sighty weathered U50I
@f installed to 8.5m on completion. WSy S0mer o RiRugh NGl KoCace Rock Strength
x Dl S VVevesh SiSan Q0mE VW-VewwkeagK SPT]
4 —X_Water First Noted ¥ Water Steady Level o e Mjs-y?g‘u“’m”l;mg Dgrbe ADprtJI'OVGd-
2 ater First Note ater Steady Leve 2 Decomposed Zone A Sample ate.
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— SANDSTONE (XW-DW) Very weak, grey brown PEETT -
[ :| and orange, fine to medium grained. (continued) } } } } } } ]
— 10600 : ;. HERRE SPTR ]
— MUDSTONE, fine grained, dark grey and light DW P e -
[ 11.0 brown, cryptocrystalline, thinly laminated, closely Ny _]
— spaced fractures, with some sandstone laminae. } } } } —
— 100 | 47 u
— RN ]
— RN N
— RN —
— 11.78 . FEE 1060-1282m; DI, 5%, P, S,0, ]
— 12.0 Interlaminated SILTSTONE and SANDSTONE, swW [T z —
[ alternating dark grey and light brown, [T -]
— cryptocrystalline, thinly laminated, closely spaced [T —
— fractures. [N ]
— RN —]
[ 1282 RN ]
n . - 1] N
— 13.0 ] SANDSTONE, fine to medium grained, light grey, FR ] n
= -| granular, moderately widely spaced fractures, I -
— -] with trace carbonaceous laminae. N 100 | 89 ]
— 1] —
= N (| -
— N 1] ]
C 140 BB [l .
— N 1] ]
— (| 14.14m; J, 21, P, R, O, X —
— ‘ ‘ ‘ 14.21m; DI, 2°,P,R, O, X —
— ‘ ‘ ‘ 14.37m; J,10°, T, S, 0, X ]
— 1] n
— (| 14.72m; J,20° P, R, O, X ]
— 15.0 1] .
— L 15.08 m; DI, 3°, P, S, O, X ]
— [ 1517 m; J, 5° P, R, O, X 7]
— 1] —
— S o ]
I 1] n
— il [ 15.75m; J, 75°,S,V, 0, Z -1
— 16.0 RO 15.90 m; DI, 2°, P, R, O, X .
= 16.14)- - - - - }H ]
— -+ -] SANDSTONE, fine to medium grained, light grey, I 100 | 72 .
— - - - - -l granular, moderately widely to widely spaced I —
[ - - - - -] fractures, with trace fine to medium size gravel I ]
— and carbonaceous lenses, coarse sandstone R 1671m DL2°.P.R 0.2 —
470 bands from 16.77m to 17.0m and 20.71m to ' 1682m;: DI, 2°,S.R 0.2 ]
— - 20.84m, with trace fine sized cobbles from ' —
— 121.58m. R .
— : [ .
— 1] —
[ 1] —
— [ n
18.0 ]
[ [ 18.07 m; J, 20°, U, R, O, X N
— 1] —
— } } } 1842m; J,10°P,R,O,X  —]
[ 1] .
— 19.0 [ 100 | 100 _
N 1] _
- |1 19.13m; DI, 3°, P, R, 0, Z —
— ‘ ‘ ‘ 19.22m; DI, 5° P,R, O, Z —
—— (| 1945m; DI, 5°,P,R 0,2 —
— Lo 11 ]
— N 1] n
200  fcc- 10 1
Comments: Defects - 1.54m : F,60°,P,R,0,C Weathering Grades | Samples
1) Groundwater not observed, 2) Coring method used L e O Dty weatnres
was NQ3 from 23.73m not NMLC. 3) Monitoring well C-Savetin B Blmilows b Polces ™ £ AT £ ionouse SW - Sighty weathered uso I
installed to 8.5m on completion. M-Sty § S S Smamn  O-Open L _Lmomte Rock Strength
Lllease (GRS ey minra VW oy e SPT ]
TS 1 eebered ok MS - Jledur strong Disturbed [ | A\PProved:
X Water First Noted —¥- Water Steady Level 2, CocomposedZane 2-Glean VS - Very strong Sample Date:
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ol2 Depth g Description Weathering| Esimared | SPaCING| 5 [ S Sar\r,“p'esfnd
2 g & ; § (3 Rspw|wlus| s|vs|ed 20 60 200600 & = emarks
— -- - | SANDSTONE, fine to medium grained, light grey, | FR PERFET B
[ :| granular, moderately widely to widely spaced PETEET ]
- fractures, with trace fine to medium size gravel P T TT g 100 f 100 | 20 55 mc o, 157, P, R, 0, 2 —
[ .-+ - -land carbonaceous lenses, coarse sandstone PEEpE ]
— -+ -] bands from 16.77m to 17.0m and 20.71m to PRI -
[ 21.0 .-+ :] 20.84m, with trace fine sized cobbles from PRI _
—=" -1 21.58m. (continued) } } } } } } —
— NNRRRR .
_— } } } } } } 2143m; DI, 5° P,R,0,Z —_
[ : EREEEE 21.61m; DI, 20°, U, R, O, Z _]
—220 2200|513 } } } } } } .
— SANDSTONE, fine to medium grained, with some TR -
[ coarse grains, light grey, granular, widely spaced IR 100 { 100 _]
— fractures, with trace fine to medium size gravel ol 1
[ and trace carbonaceous lenses, with a coarse ol ]
— :| sandstone band from 23.73m to 24.33m, with IR 1
[ 230 :| some coal stringers and closely spaced fractures IR _
— :| from 26.23m to 26.81m. ol —]
[ LT _
— LT —
[ LT _
— RN RN ]
- 240 il =
[ LT -
- L1 B oo 100 .
- LT —
— LT n
= LT —
— 25.0 LT .
— LT —
— FIT T 2520m; J, 2°, P, R, O, X ]
— LT —
[ LT -]
— LT —
[ LT ]
[ 26.0 IR —
[ LI _]
— (| | 2625m;J, 40°, P,R, O, Coal
— N || % 7]
- 26.51m; J, 30° P, R, O, Coal -
- } } } } ‘ 26.57 m: J,5%8S,R,0, Co:fi -
26.69m;J, 5% S, R, O, Coal -
- 27.0 EREREN 26.75$:J. 5°,S,R, O, Goal .
— AERREN —
— LT n
[ LT -
—— LT —]
[ LT —
— LT 100 n
[— 28.0 IR 27.82m; J,10° P, R, 0, Z -]
— LT 7
= R 28.21m;J,5° P, R, O, X |
— FIT T 2840m; J, 5% P,R, O, X ]
— LT —
[ LT N
[ 29.0 RN 00l 100 28.83m;J,10° S,R, O, Coal  —
[ LT _
- 29.25 : : : . . FEEf T 29.19m; J, 5% P, R, O, X .
[ SANDSTONE, fine to coarse grained, light grey, LEEprnd _
— granular, widely spaced fractures, with trace fine LT —
I to medium size gravel and trace carbonaceous LT _
— -] lenses. LT —
—300 @ | I ]
Comments: Defects - 1.54m : F,60°,P,R,0,C Weathering Grades | Samples
1) Groundwater not observed. 22:Cori'r\1/tf; method used | o e Dven Fem — Foggcss sverue it O Dty wethered
was NQ3 from 23.73m not NMLC. 3) Monitoring well CCavstam b Dimcommious PLPotnedF-Fllos - ron Oido SW - Siightly weathered uso I
installed to 8.5m on completion. NS D0 Bfuen NoGen Koo Rock Strength
Ll [, VoV S Q0m 0 Ve vk SPT ]
TS e ook MO e Disturbed [ | APProved:
X Water First Noted —¥- Water Steady Level 2, CocomposedZane 2-Glean VS - Very strong Sample Date:
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= g f | a
9|2 Depth g Description Weathering| esimaa | SPECING| 5 | O SaRr’anes and
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ElSlxlZlo O sy s|vsjed 20 60 200600 | 02
I P -]
- 30250 - - - FR N ]
[ SANDSTONE, fine to medium grained, with some [ _]
— coarse grains, light grey, granular, widely spaced [ 100 | 100 —]
[ -| fractures, with 50mm fine to coarse gravel band, (| ]
— -| trace carbonaceous lenses, trace of cobbles at [ -
- 31.0 133.56m. N 30.88m; J,5°S,R, 0,2 ]
[ : 1] ]
— 1] —
[ } } } 3141m;J,12° P, R, 0,Z 1
A OO 1] ]
[ 32.0 Dl } } } 7]
Z SRS ] ]
— Ll 1] .
— Ll (| 100 | 97 —
— Sl 11 ]
— DI |1 3273m;J,12° S, R, O, X -
[~ 33.0 Sl [11 ]
— 1] =
[ 1] _]
- ‘ ‘ ‘ 33.32m; J, 25% T, S, O, Coal —
N |1 33.49m; J, 20°, T, S, O, Coal ]
— N 33.58m; DI, 10°, U, R, O, Z 7]
- 340 3 i -
- aaz0] 1 o .
— b o o of CONGLOMERATE, coarse grained, light grey, 0 210 LY. O X -
[ o 0 o o] massively bedded, widely spaced fractures, clasts R B ]
— 2283 comprise, sandstone, siltstone and mudstone, 0 -
[ 35.0 0 o o of clast supported, some sandstone and siltstone N _
2> 22 S 9 bands from 35.27m. i —
[ 0 0 0 0o .
— 0000 (| ]
: 0 0 0 9 N 35.27m; J, 20% S, S, 0, X :
35.61 booa (| 93 | 70 | 3542m; D1, 5°,P,R,0,Z
— SILTSTONE, fine grained, dark grey, FR LI 3559 m: DI, P. R, 0.2 .
L 360 cryptocrystalline, thinly laminated, moderately 1] ]
— widely to closely spaced fractures, with trace coal 1 —
— 36.20 stringers. N oLse .
— >< AR 35.73-36.64 m; DI, 5°, P, 5,0,  _|
N 36.40 CORE LOSS 0.20m (36.20-36.40) 0 z 1
[ SILTSTONE, fine grained, dark grey, SW-FR EEEN _
— cryptocrystalline, thinly laminated, moderately Ll & -
— . N X -
— 370 widely to closely spaced fractures, with trace coal R R .
—" stringers, with some sandstone laminae. il B —
[ s i
[ LT Egi 37.20m; J, 70° P, S, 0, Z .
SE—— ][] B -
— .- -+ | Interlaminated SANDSTONE, and SILTSTONE, o E:E: -
[ .- - | fine grained, alternating dark grey and light ol & _]
— 38.0 37.96]- - - - -} brown, granular, laminated, moderately widely o E:g -
[ \spaced fractures. il B R m
[ SILTSTONE, fine grained, grey with some dark o Eg} _]
— grey bands, thinly laminated, moderately widely AR E:g —
[ spaced fractures. o :E:; 1;7.96-39.00 m; DI, 5% P, S, O, ]
— L g ]
[ & ]
390  39.00 L) R ]
- BOREHOLE BH 318 TERMINATED AT 39.00 m o 1
[ RN N ]
— RN N —
[ RN N _]
— RN N .
[~ 40.0 I ]
Comments: Defects - 1.54m : F,60°P,R,0,C e = | Samples
1) Groundwater not observed, 2) Coring method used O e oo Pty pounise poedue 1oL WDty wethered
was NQ3 from 23.73m not NMLC. 3) Monitoring well CCavstam b Dimcommious PLPotnedF-Fllos - ron Oido SW - Siightly weathered uso I
installed to 8.5m on completion. B SSam, Sld, B g Rock Strength
Ll [, VoV S Q0m 0 Ve vk SPT ]
TS psmerd™ | s | o | APPrOVE:
X Water First Noted —X- Water Steady Level 2 Decomposen zno 2-Cean VS - Very strong Sample Date:
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 318 Packer type: Double
PROJECT No.: 110-12936 Test No.: 1 Packer pressure: 2500kPa
Date: 31/01/2012 Gauge pressures measured in:  kPa
Tested by: Cs
Vertical depth to: |Top of test section (m): 28.00 Depth of centre of test section (m) 29.25
Base of test section (m): 30.50 Length of test section (m): 2.50
Centre of test section(m): 29.25
Base of casing (m): 27.00 Gauge Height above ground level 0.00
Ground water (m) NR Hole Diameter in test section (mm 75
1st period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1505.5 1505.7 1505.7 1505.7 Flow (I/min)
200 Water Take 0.00 0.20 0.00 0.00 0.013
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1506.0 1506.0 1506.0 1506.0 Flow (I/min)
250 Water Take 0.00 0.00 0.00 0.00 0.000
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1506.3 1506.3 1506.3 1506.3 Flow (I/min)
500 Water Take 0.00 0.00 0.00 0.00 0.000
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1505.5 1505.5 1505.5 1505.5 Flow (I/min)
250 Water Take 0.00 0.00 0.00 0.00 0.000
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1504.8 1504.8 1504.7 1504.7 Flow (I/min)
150 Water Take 0.00 0.00 -0.10 0.00 -0.007
Period Flow (q) Gauge Press | Gauge Press Friction Loss (m)* Total Head Lugeon Perm.
(I/min) (kPa) (m of water) Basic In extra rods (m) Value (m/s)
1st 0.013 200.00 20.440 0.000 0.000 49.690 0.011 1.19E-09
2nd 0.000 250.00 25.550 0.000 0.000 54.800 0.000 0.00E+00
3rd 0.000 500.00 51.100 0.000 0.000 80.350 0.000 0.00E+00
4th 0.000 250.00 25.550 0.000 0.000 54.800 0.000 0.00E+00
5th -0.007 150.00 15.330 0.000 0.000 44.580 -0.006 -6.65E-10

*Where friction loss is assumed to be negligible.
N.B. Pressure Conversion: 1 bar = 100 kPa = 14.503 psi

SOIL SURVEYS ENGINEERING
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 318 Packer type: Double
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2500kPa
Date: 31/01/2012 Gauge pressures measured in:  kPa
Tested by: Cs
Vertical depth to: |Top of test section (m): 19.00 Depth of centre of test section (m) 20.25
Base of test section (m): 21.50 Length of test section (m): 2.50
Centre of test section(m): 20.25
Base of casing (m): 18.00 Gauge Height above ground level 0.00
Ground water (m) NR Hole Diameter in test section (mm 75
1st period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1505.8 1507.5 1507.8 1507.9 Flow (I/min)
200 Water Take 0.00 1.70 0.30 0.10 0.140
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1509.0 1509.0 1509.0 1509.0 Flow (I/min)
400 Water Take 0.00 0.00 0.00 0.00 0.000
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1509.0 1509.0 1509.0 1509.0 Flow (I/min)
600 Water Take 0.00 0.00 0.00 0.00 0.000
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading Flow (I/min)
Water Take 0.00 0.00 0.00 0.00 0.000
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading Flow (I/min)
Water Take 0.00 0.00 0.00 0.00 0.000
Period Flow (q) Gauge Press | Gauge Press Friction Loss (m)* Total Head Lugeon Perm.
(I/min) (kPa) (m of water) Basic In extra rods (m) Value (m/s)
1st 0.140 200.00 20.440 0.000 0.000 40.690 0.141 1.53E-08
2nd 0.000 400.00 40.880 0.000 0.000 61.130 0.000 0.00E+00
3rd 0.000 600.00 61.320 0.000 0.000 81.570 0.000 0.00E+00
4th 0.000 0.00 0.000 0.000 0.000 20.250 0.000 0.00E+00
5th 0.000 0.00 0.000 0.000 0.000 20.250 0.000 0.00E+00

*Where friction loss is assumed to be negligible.
N.B. Pressure Conversion: 1 bar = 100 kPa = 14.503 psi
Note - Zero flow periods 2 & 3 - test abandoned
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