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- ,?oZoOo grained sand. R RN =
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— 8.80p. 205 FITEEE | _
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Comments: Defects - 1.54m FEO P.RO,C Weathering Grades | Samples
1) Driled from ﬂoatln? barge - all depths measured from | o Jri— oo fry: — fognies somiure bt O Dty wethered
river bed le the coring method used was NQ3 CChyseam b Goconimuous P Polkhod - Flled. - fon Orde SW - Siightly weathered uso I
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Drilling Method Q St Defect | &
= rength 4 X a
9|2 Depth 3 Description Weathering| esimared | SPECING| 5 | O Samples and
ale|2|2 Y o | x Remarks
Plzx|2/S (O] sy s|vsjed 20 60 200600 | 02
— 299 ] CONGLOMERATE (DW-SW) Medium strong, ; ; ; ; ; ; ; ; ; ; .
[ 0 0 o o] grey. (continued, _
- oo ogarey- ) T ]
O O O O
__ 0 0 0 0 LT [ __
[ 10802388 FITEEE | 1
. XX | - - At =t
— 11.0 o 6 0 of CONGLOMERATE, coarse grained, pale white SW-FR ] | 10.87 m; J, 25°, P, R, O, U ]
[ 0909l grey and speckled dark grey, granular, thickly I i 1‘1’23"‘ ;sz;l’PURROOV‘; _
— o o o of bedded, widely spaced fractures, clasts are RN 131 1650 = 0,64 MPa. ]
[ 0 0 o of medium size sub-rounded gravel of siltstone, RN ]
— 2 2 89 sandstone and quartz. Clast supported. Coarse ol —
[ 0929 sandstone lenses from 11.66m to 11.76m. EIERE _
[ 0 0 0 0 .
[ 12.0 0000 AR 7
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= gggg HEEEN 100 | 79 -
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— 0099 [ —
O O O O
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N gggg HEERE 12.83m, Is50 = 1.12 MPa -
— 13.0 13.06[2209 [ ]
— SILTSTONE, fine grained, dark grey, granular, } } } E;:i | 100 3002 ]
: laminated, very closely to closely spaced ik E:g ‘ 1328 m: DI, 10°, U, R, O, Z m
- fractures. Sandy silt lenses from 13.56m to 1k & ‘ 134om 4 35p. S 0C
— 13.72m. Coarse Sandstone lense from 14.16m to i & | Arm LIRS0 .
= 14.33m, Mudstone from 14.33m to 14.42m. Fine &S ]
— 14.0 size gravel conglomerate from 14.49m to 14.54m. } } } | 2 } 13.82m;J,10°% P.R, O, W —
[ 6% 95 | 20 ]
L [T E:i: | 14.12m; J, 10°, U, S, 0, W ]
= BERN ;::1 | 1416 m; J, 11°, P, S,0,C ]
= £ 14.28m; J,13°,P,R, 0, Z ]
[ R RN 14.34m;DI, 5° P,R,0,C  ___|
N 14.65 Nk :ﬁi 14.37m; J,10°, P,R, O, C ]
— ;| SANDSTONE, coarse grained, pale grey FR BIRR e R b oW ]
— 15.0 speckled white grey, medium bedded, moderately RN X —
[ -2 ;| widely to widely spaced fractures, with some fine BIRR Tt e ]
— 1536l :| to medium size gravel clasts. NN ]
- CONGLOMERATE, coarse grained, pale white } } } } 16.56m s50=11MPa  ——
— grey and speckled dark grey, granular, thickly IR n
o bedded, closely to widely spaced fractures, clasts IR .
— 16.0 are medium size sub-rounded gravel, moderate to Ol m
L low sphericity, siltstone, sandstone and quartz. Ol 100 | 94 ]
— Clast supported. Coarse sandstone lense from Ol .
L 19.38m to 19.47m , with trace of coal. ]
[ R 1642m;J,20°U,R,0,Z — |
— [ —
[ N 16.70m; J,5° T, S, 0,2 ]
—17.0 RN =
[ [ _
— FH] T n
[ [ -
I ‘ ‘ ‘ ‘ 1741m;J, 5%, P,R,0,Z p—
— FEL L .
: 180 } } } } 17.84m; J,10°,T,R, O, Z :
— R 18.09m; J, 10° P, R, 0, Z 7]
— FEf1 18.36m, Is50 = 0.79 MPa -
— ‘ ‘ ‘ ‘ 18.28 m; DI, 15°, U, R, O, Z —
— [ —
[ [ N
100 | 93
—19.0 R -
[ [ _
— [ —
[ [ _]
I o ‘ ‘ ‘ ‘ 19.42m; J, 15° P,S,0,C u—
— 19.66 BERR -
- 19.67 m; J,10°,C, S, 0, C ]
— 0.0 I 19.88m, 150 = 0.73 MPa ]
[ 20. [ . ]
Comments: :FE0°PRO.C e s o | Samples
1) Driled from ﬂoatln? barge - all depths measured from _| o e oo T g ks bt WDty wethered
river bed le the coring method used was NQ3 Elehn 6 Bt B-poisics  F-Flos £t Onio SW - Siightly weathered uso I
not NMLC 3) Borehole grouted on completion. NSy S o R-Rouh N-Gean K-Cacte Rock Strength
Do LS Voewown Sosan gowt 0 Ve vk SPT ]
_ e e M Gt | Disturbed Appr?ved.
X Water First Noted —X- Water Steady Level 2, CocomposedZane VS - Very strong Sample Date:
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Drilling Method 2 o | Strength Defect g [m) Samples and
ol 2 Depth 3 Description Weathering| Egtimaed [ SPACING| 5| G R K
2 % g2 (3 Rspw|wlus| s|vs|ed 20 60 200600 & = emarks
— x| Z| O
— 20.13]lL - - L interbedded SILTSTONE and SANDSTONE, fine | FR ; ; P w10m iP5 0c ]
[ : ‘l\grained, alternating pale grey and dark grey, &2 20.26m, Is50 = 2.67 MPa 7]
— Jiaminated. (continued) } } } Egi 100 [ 93 | 2047 m: . 10%P.S.OW
. %
— - -] SANDSTONE, coarse grained, pale grey g 20,60 m: DL 5. P. R 0. C B
o 20.82 speckled white grey, medium bedded, moderately RERRR: .
—21.0 2 2 9 widely to widely spaced fractures. Medium size R E:§1 20.87 m; J, 10°, P, R, 0, Z —
— o o o of|gravel conglomerate band from 20.50m to il & _
- O O O O 20 70m < 21.11m;R,5%U,V,0,Z -
| 00009 : - BRI I::: 21.21m; J, 45° P, S, 0, W ]
— 2999 CONGLOMERATE, coarse grained, pale white NERAR: —
[ o 0 o of grey and speckled dark grey, granular, thickly NERAR: 2151m; DI, 5, U,R, 0,2 _
— 5 o & of bedded, moderately widely spaced fractures, RERER: 2169 m: B, 20°,P, R, 0,2 .
L 550 o 0 o o] clasts are medium size sub-rounded gravel of [ ;i:i 21.82m, 1s50 = 0.98 MPa ]
—= 2 2 ¢ Y siltstone, sandstone and quartz. Clast supported. REERR —
[ 0000 g 100 | 99 .
— 0099 1] :::1 2227 m; DI, 15% S,R,0,Z ]
L 0000 o .27 m; DI, 15%, §,R, O, 7]
—— 5665 e —
[ 0000 T K ]
= 0000 N % 22.8m, 150 = 1.87 MPa _]
L 0 0009 ;::j 22.71m; DI, 20° S,R, 0, Z .
23.0 o600 [ & 2292m; DI, 10°%P,R 0,2 —]
| O O O O ‘ ‘ ‘ ,:,: . . —
- O O O O o 23.10m; DI, 8°, P,R,0,Z i
[ 0000 (N ]
L 00009 NN ;::1 23.29m; DI, 5°,U,R, O, Z .
I 0 0 0 of 3o —
[ 000 of (N _
- O O O O ‘ ‘ ‘ :::j 23.59m;J,35° P,R,0,Z ]
- 0 0009 & —
[ 0000 [ ]
[ 24.0 0000 RIRRR:: —
L o 0 0 of :::: |
- oo g ]
— % —
| 0 0 0 0 [ :2:3 n
I 0000 [ 24.53m, 1s50 = 0.5 MPa —]
- O O O O ‘ ‘ ‘ :::1 24.49m; DI, 10°, P,R,0,Z —
| O O O O :.:4 —
N 0000 [ :::1 24.72m; DI, 30° P,R, 0, Z —
- O O O O -
[ 25.0 0000 [ :2:3 . 7
[ 00 0 o ‘ ‘ ‘ :::1 100 | 100 | 24.96 m; DI, 10°,P,R, O, Z ]
- 0000 0% 1 oane -
— 006 0 0l [ 2517m; J,10°%P,S,0,Z 7]
%l
- 204018888 : g - -
— o 0 6 of CONGLOMERATE, coarse grained, dark grey g 2542m; Dl 50%C,R, 0,2 ——
— . . % -
[ 0029 speckled white grey, granular, thickly bedded, LR 25.75m, 1550 = 0.91 MPa _
— > o o of Moderately widely spaced fractures, clasts are I 1
— 26 O 25.96 b d A b d d | f |t t 25.83m; DI, 15° S,R,0,Z —
[ £0. 5666} medium size sub-rounded gravel of siltstone. 1] 2595m B, 30°P.5,0.2 ——
— o 0 0 of\With a thin siltstone band from 25.90m to 25.96m. 1] -
— O O O O —
— o 0 0 of CONGLOMERATE, coarse grained, pale white [ —
— 5 & o of grey and speckled dark grey, granular, thinly L ]
— 26.74[¢ © © 9| bedded, widely spaced fractures, clasts are fine [ -
— “"[¢2-291 to medium size sub-rounded gravel clasts of PLI | ]
— 9270 2696]. ... siltstone, sandstone and quartz. Clast supported. RN 26.84m; B, 90°, P, 8,0, Z m
— O O O O " " ‘ ‘ ‘ 27.05m, Is50 = 0.82 MPa —
— o 0 0 of SANDSTONE, medium grained, pale grey, -1
— o o o oJ\granular, thinly bedded, closely spaced fractures. } } } 3
27.31m; DI, 50° S,R,0,Z
[ 060060 - - ;DI 50° S, R, O, 1
[ o0 o of CONGLOMERATE, coarse grained, pale white R 2745m D, 70°5.R.0.2 ——
— o 0 o of grey and speckled dark grey, granular, thickly R | 1
— O O O O H - 3 -
[ o o o] bedded, closely to moderately widely spaced e | PR A ]
— 28.0 o 0 o o] fractures, clasts are coarse size sub-rounded e | | 100 [ 100 -
[ o o o o] gravel, siltstone, sandstone and quartz. Clast ol B i
— 28.26)0 o0 o o] supported, sandy matrix. 28.14 m; DI, 40°, S, R, 0, Z -
— > . FEf &g 28.26m; T, 20°,C, S, 0, Z =
— Interbedded SILTSTONE and SANDSTONE, fine RN | 28.44m, 1550 = 0.84 MPa —
[ grained, alternating pale grey and dark grey, RN | 28.47m; B, 180% P, $,0,2 _
— 28.85 laminated, with some coal stringers. RN -
— 29.0 | SANDSTONE, coarse grained, pale grey, banded } } } } } 685m: B 180%P.RO.Z T
— dark grey, granular, thinly bedded, closely to 29.06 m; DI, 6°, P, R, 0, Z 1
— : ; ; NN -
[ | moderately widely spaced fractures, with some 1R .
— - -] coal stringers and siltstone beds. Fine grained 10 —
o from 28.91m to 19.11m. 1N 20.66m, 1850 = 3.23 MPa ]
[ . 100 | 92 | 2070m; T, 4°,P,R, 0,2 ]
— [ % \ P RRS -
300  }---- sl |1 1 | | 2090m:B 21° P R O X .
Comments: ect :FE0"PROC ":;%‘é:;élgi?ufs'%d": Samples
1) Drilled from ﬂoatln barge - all depths measured from | osim pr_ o0 @ ey ouhioss poertro W - Dyl 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. T;Js‘i‘hj;.%"w e e SiSouen Nien [ Gacte Rock ‘s‘;’ifng:h
Ui e, VVermah S 90et Y- Very wea SPT ]
§- Shearzone W Mesmaredrode MS - Medium strong ! Approved:
U ot X-Carsonacoon " S - Strong Disturbed
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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Driling Method ] Stren Defect | &
gth 4 X a
9|2 Depth }C%' Description Weathering| esimared | SPECING| 5 | O Samples and
ale|2|2 o o | x Remarks
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— ceees FR ! 30.04 m; DI, 30°% P, R, 0, Z —
: 30.26] : ] \ 30.17m; B, 16, P, R 0, .
[ —] Interlaminated SILTSTONE and MUDSTONE, Il T AN ]
— —1 fine grained, alternating pale grey and dark grey, [l —]
L ] thinly laminated, closely to widely spaced [ _
— | fractures. [l n
— 31.0 - [ —
[ — | B
— — [ 100 | 92 .
[ — I |
= — [ -
— — | 7]
320 — } } .
[ — | .
~ —] | .
— - [ —]
[ - [ _]
~ — | .
[ 33.0 ] || i
— — I -
[ — I _
— —] [ -
[ — [ ]
- — | =
[~ 34.0 ] } } 7
[ ] N 100 | 100 ]
[ — I -
— - [ ]
[ — I ]
— — I ]
— 35.0 — I ]
[ — I —
— — || 7]
[ —] I ]
- ] K —
- = I -
— 36.0 — } } —
[ - [ _]
— - I -
C — N _
— — I 1
[ — I _]
| 37 0 — ‘ ‘ 36.81m;B,5°P,S,0,Z -
[ — [ ]
= — I 100 | 100 | 37.13m; DI, 89°,D, S, 0, Z —
] N —
— - [ .
— - [ 7]
[ 38.0 — N —
— — | .
— — I -
— — I 7]
— 3872l ] 3 .
C 200 BOREHOLE BH 303 TERMINATED AT 38.72 m U ]
— RN —
— EREN -
[ EREN _]
— EREN —
[ EREN _
— EREN -1
[ 40.0 LIL]1] ]
Comments: Defects - 1.54m : F,60°,P,R,0,C Weathering Grades | Samples
1) Drilled from ﬂoatin? barge - all depths measured from _| csim yrz_ ~oo z‘ﬂ/c,:‘,ﬂ 'S/s%k/d s C- G DDty weaheres
river bed level. 2) Note: the coring method used was NQ3 CChyseam b Goconimuous P Polkhod - Flled. - fon Orde SW - Siightly weathered uso I
not NMLC. 3) Borehole grouted on completion. NSy S o R-Rouh N-Gean K-Cacte Rock Strength
Dl S VVevesh SiSan Q0mE VW-VewwkeagK SPT ]
Jomad - Wesors ok Ms-egumsrons | pisiveq | APPrOVEd:
X Water First Noted —X- Water Steady Level 2, CocomposedZane 2-Cean VS - Very strong Sample Date:
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 303 Packer type: Double
PROJECT No.: 110-12936 Test No.: 1 Packer pressure: 2000kPa
Date: 15/12/2011 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): 25.25
(below river bed) |Base of test section (m): 26.50 Length of test section (m): 2.50
Centre of test section(m): 25.25
Base of casing (m): 31.00 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 611.5 612.5 613.0 613.2 Flow (I/min)
100 Water Take 0.00 1.00 0.50 0.20 0.113
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 616.0 616.2 616.2 616.3 Flow (I/min)
200 Water Take 0.00 0.20 0.00 0.10 0.020
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 618.2 618.4 618.7 618.7 Flow (I/min)
400 Water Take 0.00 0.20 0.30 0.00 0.033
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 619.0 619.5 619.8 620.0 Flow (I/min)
600 Water Take 0.00 0.50 0.30 0.20 0.067
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 619.2 619.2 619.2 619.2 Flow (I/min)
300 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 0.113 100.00 10.220 0.000 0.000 35.470 0.131 1.42E-08
2nd 0.020 200.00 20.440 0.000 0.000 45.690 0.018 1.95E-09
3rd 0.033 400.00 40.880 0.000 0.000 66.130 0.021 2.24E-09
4th 0.067 600.00 61.320 0.000 0.000 86.570 0.031 3.43E-09
5th 0.000 300.00 30.660 0.000 0.000 55.910 0.000 0.00E+00

*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.: 303 Packer type: Double
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2000kPa
Date: 15/12/2011 Gauge pressures measured in: kPa
Tested by: Jl
Vertical depth to: |Top of test section (m): 14.00 Depth of centre of test section (m): 15.25
(below river bed) |Base of test section (m): 16.50 Length of test section (m): 2.50
Centre of test section(m): 15.25
Base of casing (m): 13.00 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 807.0 807.4 807.6 807.6 Flow (I/min)
100 Water Take 0.00 0.40 0.20 0.00 0.040
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 810.0 810.5 810.7 810.9 Flow (I/min)
200 Water Take 0.00 0.50 0.20 0.20 0.060
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 812.3 812.5 812.7 812.8 Flow (I/min)
400 Water Take 0.00 0.20 0.20 0.10 0.033
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 813.4 813.4 813.5 813.5 Flow (I/min)
600 Water Take 0.00 0.00 0.10 0.00 0.007
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 811.6 Flow (I/min)
300 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 0.040 100.00 10.220 0.000 0.000 25.470 0.064 6.99E-09
2nd 0.060 200.00 20.440 0.000 0.000 35.690 0.069 7.48E-09
3rd 0.033 400.00 40.880 0.000 0.000 56.130 0.024 2.64E-09
4th 0.007 600.00 61.320 0.000 0.000 76.570 0.004 3.87E-10
5th 0.000 300.00 30.660 0.000 0.000 45.910 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 periods 4 & 5 - test ended
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