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Comments: Defects - 1.54m : F,60°P,R,0,C Weathering Grades | Samples
1) Driled from floating barge - all depths measured from R e e R WDty wethered
river bed level. 2) Note: the coring method used was NQ3 CChyseam b Goconimuous P Polkhod - Flled. - fon Orde SW - Siightly weathered U50I
not NMLC. 3) Borehole grouted on completion. [y DR | RoRouwh | N-Glen K-Calcte Rock Strenath
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X Water First Noted —¥- Water Steady Level Z; Decomposed Zone /S - Very strong Sample ate.
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Sandy GRAVEL (GP) Loose, fine to coarse
grained, grey brown black and red.
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Comments: Defects - 1.54m : F 60°P.R.0,C Weathering Grades | Samples

1) Drilled from floating barge - all depths measured from 3 osn(m) Dre Db @) pareny T Rowmese  poeruee il DW - Distinctly weathered U50 I

not NMLC. 3) Borehole grouted on completion. [y DR | RoRouwh | N-Glen K-Calcte Rock Strenath
J-don T-Semed VVeymn S-san G O Vory ek
3 ~Weathered rod S - . :
T Contat X Camomermie M- e dne ™ Disturbed Approved

b = XW - Extremely weathered
river bed level. 2) No?e: theé coring method used was NQ ¢-Clays 5 Disconimuous B Polkned £ Flld - o Odde SW - Sightly weathered
“Sorm Qe SPT ]
- ndatng 5 rdanited mra w - Weak
2-Clean VS - Very strong Sample Date:
mbiiiihaiesiiche

X Water First Noted —¥- Water Steady Level

V-V
Z- Decomposed Zone
DI - Drilling Induced break

(c) Cross River Rail Delivery Authority 2023, CC BY 4.0. Please note copyright and limitation of liability notices on attached cover page.
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CONGLOMERATE (DW) Weak, light grey and
grey. (continued)
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Sandy CONGLOMERATE, coarse grained, pale SW 88| 0

grey white speckled dark grey, granular, medium
bedded, very closely spaced fractures. Clasts are
fine size gravel, sub-rounded of phyllite,
sandstone and quartz. Clast supported.

CONGLOMERATE, coarse grained, pale grey
white speckled dark grey, granular, very thickly
bedded, closely to widely spaced fractures. Clasts
are medium size gravel, sub-rounded of siltstone,
phyllite, sandstone and quartz. Clast supported SW-FR
with fine sandstone lenses from 23.25m to
23.29m.
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21.08 m; DI, 1°,P,R,0,Z
21.28m, I1s50 = 1.59 MPa
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21.38m; DI, 5% U,R, 0, Z
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22.435m, 1s50 = 2.82 MPa
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22.73m; DI, 20°% T,R,0,Z
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23.13m; J,10°,P,R, 0, Z
23.26m, I1s50 = 0.77 MPa
23.27m; B, 15°, P, S,0,Z

N
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24.35m, I1s50 = 0.67 MPa

24.41m; DI, 10° S,R, 0, Z
24.61

CONGLOMERATE, coarse grained, pale grey
white speckled dark grey, granular, very thickly
bedded, moderately widely spaced fractures.
Clasts are fine size gravel, sub-rounded of
siltstone, phyllite, sandstone and quartz. Clast
supported, with medium size gravel lenses from
25.05m to 25.30m.
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2519m; J,13% S,R,0,Z
25.35m, Is50 = 1.57 MPa
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25.81m;J,20°%P,R,0,Z

CONGLOMERATE, coarse grained, pale grey FR
white speckled dark grey, granular, very thickly
bedded, widely spaced fractures. Clasts are
medium size gravel, sub-rounded of siltstone,
phyllite, sandstone and quartz. Clast supported.

26.43m, I1s50 = 1.31 MPa
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CONGLOMERATE, coarse grained, pale grey
white speckled dark grey, granular, very thickly
bedded, closely spaced fractures. Clasts are
Ncoarse size gravel, sub-rounded of siltstone,
I\phyliite, sandstone and quartz. Clast supported.

o777) SANDSTONE_, medium grained, pale grey,
6600} granular, medium bedded, moderately widely
spaced fractures, with trace medium size gravel
o 0 o of|clasts.

o 0 0 of CONGLOMERATE, coarse grained, pale grey

© 0 99 white speckled dark grey, granular, very thickly
o 0 o0 o] bedded, moderately widely spaced fractures.

© 099 Clasts are medium size gravel, sub-rounded of
siltstone, phyllite, sandstone and quartz. Clast

O O O O
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27.34m, I1s50 = 2.75 MPa
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28.215m, Is50 = 2.34 MPa
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X

XX

1
T
[
[
||
[l
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

AL
<]
o
o
(o]

9
o
=}
[
o
o
o

| 29.86 m; DI, 7°,U,R, O, Z
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50° p R,0,C Weathering Grades Samples

Comments: RS - Residual ol
XW - Extremely weathered

1) Drilled from ﬂoatln barge - all depths measured from _| e 1 oo @ Plrarty ouhioss poertro DW - Distinctly weathered
r|\)/er bed le Note: the e coring method used was NQ3 (R E,s"!;‘n"‘?:&wst S i o, Sw-ié;"gigg?h;z uso I
not NMLC 3) Borehole grouted on completion. R Somsosty  Gioaer s R-Rouh g,g‘;:" K- Calcte Rock Strength

Ll DR, R Vi Very s SPT

S Approved:
~ ohear zone - MS - Medi tr . .
3 Gonect ¥ Carparaons S-Stong - Disturbed pp

X Water First Noted —¥ Water Steady Level 2, CocomposedZane 2-Clean VS -Very strong Sample Date:

(c) Cross River Rail Delivery Authority 2023, CC BY 4.0. Please note copyright and limitation of liability notices on attached cover page.
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Drilling Method ° Defect | &
= < . | Stength | 2 1 g Samples and
BE Depth 8 Description Weathering| gstmated | SPECING| o O Remarks
2 g 128 O sy s|vsjed 20 60 200600 | 02
= 2 22 CONGLOMERATE, coarse grained, pale grey FR ; ; ; ; 00| o1 fsmoomymsmoz 1
O O O O m; °
[ 00029 speckled dark_ grey, granular, very thickly bedded, N Ll e O RO .
— 5 6 6 of moderately widely spaced fractures.Clasts are 30.36 m: DI, 15°, T, R, O, Z —
[ 0929 medium to coarse size gravel, sub-rounded of I ‘ 3046m;J, 30%P,R, 0,2 ]
— 5 o o o] siltstone, sandstone and quartz. Clast supported, FE ‘ -
340 0 0 o of fine gravel lenses from 30.5m to 30.65m. FE ‘ 30.84 m: DI, 15°, P, R, O, Z _
. © o9 (continued) [ \ 30.86m:J, 30° P,R,0,C ~——]
= 0000 NN | 3094m:J, 25°,T,V, 0, Z -]
= 3125|2299 Ol | 31.12m; DI, 10°, $, V, 0, Z ]
— 2 o o ol CONGLOMERATE, coarse grained, pale grey iR 1 0m 1950 = 043 i ]
— 09 99| speckled dark grey, granular, very thickly bedded, TR MR ERAE
[ 5 6 o o]l Moderately widely spaced fractures. Clasts are 1k ) e 3156 m; J, 15% D, R, 0,2 _]
— 9299 coarse size gravel, sub-rounded of siltstone, il | 31.80m: ). 22 G R O, Z .
— 32.0 5 & o of sandstone and quartz. Clast supported with some B ]
— gggg fine size gravel from 32.1m to 32.64m. Ol ‘ 3203m;J,12°,8,8,0,2 —
— O O O 0 ‘ ‘ ‘ ‘ —
— O O O O 32.33m; B, 25°, P,R,C,Z —
— 0000 [ | 3244m: DI, 6% S,R 0,Z ——
— . O O O O .58m, 1s50 = 0.5 a —
32.64f00 00 | | 32.58m, Is50 = 0.51 MP:
— 3086l ;- ;| SANDSTONE, medium grained, pale grey, R iR RZ ]
— 33.0 granular, medium bedded, moderately widely BERR —
[ spaced fractures, some siltstone laminae, coal RERN ]
— stringers at 32.85m. RERN -
— Interlaminated SILTSTONE and SANDSTONE, [ 542 m A 10° PR 0.2 -
L o . n E m;J, , PR O, —
[ fine grained, alternating pale grey and dark grey, NN ]
— granular, thinly laminated, moderately widely NN -
— 340 spaced fractures, trace of coal stringers. R 33.85.m: V, 5°. P, R, G, Coal 7
— BERE 33.86m; T, 6°U,R,O,Z —
[ N ]
- ‘ ‘ ‘ ‘ 34.21m;B,3°P,S,0,Z -
N 100 100 | 34 49 m; B, 4°, P, 5, 0,2
— [ 34.58 m: J, 60, P, S, 0, K n
— s N _
— 35.0 o RN 34.87m;B,3°,P,S,0,2 N
— 35.08 L. RERN —
= —1|| [Interlaminated MUDSTONE and SILTSTONE, RERN -
— | fine gra_med, alt_ernatmg pale grey and darker BERR 3532m;B,4°,P.S. 0,2 7]
— || | grey, thinly laminated, very closely spaced to BERR —
— ||| | widely spaced fractures. Some fine sandstone RERN 567 B8PS 0.2 7]
L || |laminae present and trace of thin calcite veins. Ol 567m; 8, 5P, 8.0, .
[ 36.0 — o —
[ — N _]
- — ‘ ‘ ‘ ‘ 36.32m, Is50 = 0.79 MPa —
- - Ol 36.25m;J,10° T,R, 0,Z -
= — LT B
— — } } } } 36.76 m; B, 6°, P, S,0,Z -
_370 — ‘ ‘ ‘ ‘ 36.92m; B, 6°P,S,0,Z pu—
- | Ll .
[ —| N 100 | o7 —
— | S 37.55m; B, 3%, P, S,0,Z —
[ — R 37.7m, 1850 = 0.99 MPa —
= — N Dl o° .
— 380 - ‘ ‘ ‘ ‘ 37.83m; DI, 0°S,R,0,Z —
— — RN 38.06m; B, 5° P, S,0,Z -
— ] N —
— | N N
[ — PEL L 38.7m, Is50 = 1.93 MPa ]
| .63 m; DI, PR O,
[ —_ R 3863 m; DI, 10°, P, R, 0, Z ]
— 39.0 —_ R -
[ — N 39.00 m; DI, 50°, C, R, O, Z ]
— — I 39.14m; J, 45°, P, S, 0,Z -
= | 39.22m;V, 30° P, S,C, Z —
— ] ‘ ‘ 99 | 43 §39.29m;J,20°S,P,0,Z —
— — | 3931m;V,70°P,S,C.K  —
- || 39.38m; B, 32°,P, S,0,Z -
[ — I 3951 m:J,15°, P8, 0,Z 7
| — ‘ ‘ ‘ ‘ 39.56 m; J,90°,C,R, 0, Z ]
| 40 O _— L] | | 39.66 m; B, 20°, P, P, 0,Z 1
. [—1 39.84m;B.15°,P.P.O. Z
Comments: ect 50° PRO,C Weathering Grades | Samples
e == XW - Extremely weathered
1) Drilled from ﬂoatln barge - all depths measured from _| osiinm e o Go9) pmm ouhiss pperture b DW - Distinctly weathered
r|\)/er bed le ? hg € coring method used was NQ3 S8atin G E,s"!;‘n"‘?:&wst S Comrs S SW - Sighty weathered uso I
not NMLC 3) Borehole grouted on completion. FSomsiosty  Gofarer | RRoush W-Qean K- Cate Rock Strength
i [HEL eSS egm L, | W e se1 |
T e ook MO e Disturbed [ | APProved:
X Water First Noted —X- Water Steady Level 2, CocomposedZane 2-Cean VS - Very strong Sample Date:

(c) Cross River Rail Delivery Authority 2023, CC BY 4.0. Please note copyright and limitation of liability notices on attached cover page.
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Drilling Method 2 Strength Defeﬁ;t ;\? a s \ g

gl2 Depth 3 Description Weathering| Egtimaied | SPECING| &' | G ar\r’répr)nzsﬂ(asn

2 g HE § (3 frsjwjw jus| s|vs|eq 20 60 200600 & =
- — || | Interlaminated MUDSTONE and SILTSTONE, FR ) 0@ml156ROZ -
[ —1|| [fine grained, alternating pale grey and darker L 4013m B, 5.5 0, ]
- || | grey, thinly laminated, very closely spaced to L e ek T
[ ||| | widely spaced fractures. Some fine sandstone L ]
— || [laminae present and trace of thin calcite veins. I 4065m; B, 5°, P, $,0,2 —
= 410 || | continued) His-BNE L
L [ | % 40.88m; B, 6°,P,S,0,Z —
— ] NEER .
— — £ —
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Comments: Defects - 1.54m : F.60°PR.O.C Weathering Grades | Samples

Nt ion apnoyge al deptiesned iy TS E STy e, | BEESE | o

notNMLC 3) Borehole grouted on completion. Efiﬁﬁf“”” ggf:;;na, g s&“ﬁ,"m 8,8‘552 E,S;‘S‘Aﬁe Roé;?'si.fﬂg:h

USma [t Ve Son gome Vi Very ed SPT ]
TS psmerd™ | s | o | APPrOVE:
X Water First Noted —X- Water Steady Level g‘;%%;‘v;;ﬁg;gﬁk 2-Cean VS -Very strong Sample Date:

(c) Cross River Rail Delivery Authority 2023, CC BY 4.0. Please note copyright and limitation of liability notices on attached cover page.
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 309 Packer type: Single
PROJECT No.: 110-12936 Test No.: 1 Packer pressure: 2000kPa
Date: 3/12/2011 Gauge pressures measured in: kPa
Tested by: Jl
Vertical depth to: |Top of test section (m): 30.60 Depth of centre of test section (m): 33.10
(below river bed) |Base of test section (m): 35.60 Length of test section (m): 5.00
Centre of test section(m): 33.10
Base of casing (m): 29.60 Gauge Height above ground level (m):
Ground water (m) TIDAL Hole Diameter in test section (mm) 75
1st period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 436.0 436.5 436.5 436.5 Flow (I/min)
100 Water Take 0.00 0.50 0.00 0.00 0.033
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 438.5 439.5 439.5 440.0 Flow (I/min)
200 Water Take 0.00 1.00 0.00 0.50 0.100
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 441.5 441.6 441.8 442.1 Flow (I/min)
400 Water Take 0.00 0.10 0.20 0.30 0.040
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading Flow (I/min)
200 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 0.033 100.00 10.220 0.000 0.000 43.320 0.016 1.99E-09
2nd 0.100 200.00 20.440 0.000 0.000 53.540 0.038 4.84E-09
3rd 0.040 400.00 40.880 0.000 0.000 73.980 0.011 1.40E-09
4th 0.000 200.00 20.440 0.000 0.000 53.540 0.000 0.00E+00
5th 0.000 0.00 0.000 0.000 0.000 33.100 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 - backflow between period 3 & 4 - test ended
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 309 Packer type: Single
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2000kPa
Date: 3/12/2011 Gauge pressures measured in: kPa
Tested by: Jl
Vertical depth to: |Top of test section (m): 24.00 Depth of centre of test section (m): 25.50
(below river bed) |Base of test section (m): 27.00 Length of test section (m): 3.00
Centre of test section(m): 25.50
Base of casing (m): 24.00 Gauge Height above ground level (m):
Ground water (m) TIDAL Hole Diameter in test section (mm) 75
1st period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 442.5 443.0 443.0 443.2 Flow (I/min)
100 Water Take 0.00 0.50 0.00 0.20 0.047
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 444.0 444.6 445.0 445.2 Flow (I/min)
200 Water Take 0.00 0.60 0.40 0.20 0.080
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 446.5 447.0 447.6 448.5 Flow (I/min)
300 Water Take 0.00 0.50 0.60 0.90 0.133
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 448.0 448.2 448.2 448.2 Flow (I/min)
200 Water Take 0.00 0.20 0.00 0.00 0.013
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 448.0 448.0 448.0 448.0 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 0.047 100.00 10.220 0.000 0.000 35.720 0.044 5.06E-09
2nd 0.080 200.00 20.440 0.000 0.000 45.940 0.059 6.74E-09
3rd 0.133 300.00 30.660 0.000 0.000 56.160 0.081 9.19E-09
4th 0.013 200.00 20.440 0.000 0.000 45.940 0.010 1.12E-09
5th 0.000 0.00 0.000 0.000 0.000 25.500 0.000 0.00E+00

*Where friction loss is assumed to be negligible.

N.B. Pressure Conversion: 1 bar = 100 kPa = 14.503 psi
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