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Sandy GRAVEL (GP) Medium dense, fine to
coarse size, grey and brown, fine to coarse
grained sand.
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Sandy GRAVEL (GP) Medium dense, fine to
coarse size, grey and brown, fine to coarse
grained sand, with some cobbles.
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TUFF (DW) Moderately strong, yellow brown,
highly fractured, with Clayey Sand bands.
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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 ]
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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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TUFF (DW) Moderately strong, yellow brown,
highly fractured, with Clayey Sand bands.
\(continued)
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gg g g granular, massively bedded, moderately widely
o o o o] Spaced fractures. Clasts are coarse sand to

gggg medium gravel size, subangular to sub-rounded
5 o o o] Of siltstone, sandstone and quartz. Clast
0 0 0 of supported.
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\
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gg g g granular, massively bedded, moderately widely [ [ 22.57m, Is50 = 0.86 MPa
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5 o o o] Of siltstone, sandstone and quartz. Clast ER
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o 0 0 of Massively bedded, widely spaced fractures.
gggg Clasts are fine to coarse sized gravel, subangular
56 o of to sub-rounded of siltstone, sandstone and
0 0 oo quartz. Clast supported.
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25.53m, I1s50 = 1.93 MPa

T
F%» 25.54-25.64 m; B, 10°, P, S, O,
z

&
XX

5

o
KX

XXX
XK
0%,

%
o

Interlaminated SILTSTONE and SANDSTONE,
fine grained, alternating pale light grey and dark
grey, sandstone is granular, fine grained, thinly
laminated, very closely spaced to moderately
widely spaced fractures.
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26.96 m; B, 10°, P, R, 0, Z

SILTSTONE, fine grained, dark grey, laminated,
moderately widely spaced fractures, with some
thinly laminated bands of pale grey, fine grained
sandstone.
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27.52m, 1s50 = 1.62 MPa
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27.90 - - | Interlaminated SILTSTONE and SANDSTONE,
fine grained, alternating pale light grey and dark
grey, sandstone is granular, fine grained, thinly
laminated, very closely spaced to moderately
\widely spaced fractures.

SILTSTONE, fine grained, dark grey, laminated,
moderately widely spaced fractures, with some
thinly laminated bands of pale grey, fine grained
sandstone.
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A IELE A ) - Residual Soil

. . e = — - XW - Extr ) thered

1) Driled from floating barge - all depihs measured from | o5y, 0o o, s, e, b, DW - Disincly weathered
rmﬂ\‘ tﬁ(_jée\é?lBZ) '\Ilwo Ie: the %oalng methold tL_Jsed was NQ3 ¢ Clayseam Discontnuous B Polisned ~ F-Files  F- on Odde SW - Slightly weathered us0
no . orehole grouted on completion. F - Sisosy
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L - Cleavage
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Comments: Defects - 1.54

Planar R - Rough N-Clean K- Calcite FR - Fresh
Subplanar  S-Smooth  O-Open L -Limonite Rock s‘renqsh

Stepped  V-Veryrough S-Stain Q- Quartz s

Undulating S- Secondary mineral VW oy e SPT

2 S W - Weathered rock MS - Medium strong

v - Yeamero Yo Disturbed [ | A\PProved:

v-Jan
X Water First Noted —X- Water Steady Level 2, CocomposedZane 2-Cean VS - Very strong Sample Date:
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(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 Defept g a Samples and
9|2 Depth g Description Weathering| Estimated | SPACING[ 5| O =
oS8 = 0| emarks
Clz|®|2|8 O] sjwjw s/ s[vejeq 20 60 200000 | OF
— SILTSTONE, fine grained, dark grey, laminated, FR ; ; ; ; ; :§:} -
[ moderately widely spaced fractures, with some E:Ej .
— thinly laminated bands of pale grey, fine grained PEEfr ;3:5 —
[ sandstone. (continued) PEEfr s ]
— N R 30.74m, 1550 = 0.99 MPa —
— [P | %[ % |soe7m:B 155 P, 5,02 -
— 31.0 B 30.79m; DI, 12, S, R, 0, Z |
| Ol o —
— g ]
[ % ]
L FEE T B .
~ g .
g
— 3177 0 E:ij 31.69m, 1550 = 1.54 MPa n
- K
— " . . P —
— 320 SILTSTONE, fine grained, dark grey, laminated, 1] ;;:} \ _
— with very closely spaced fractures, with some 1] E:i: [ 31.77-3222m;B, 10, P,R, 0, _|
L 32.23 thinly laminated bands of pale grey, fine grained PEEL B | z -
— l\sandstone. RN —
— - - - il 8 32.36m; B, 10°,S,S,0,Z 1
—— SILTSTONE, fine grained, qark grey, Igmmated, & 3250m:B,10°P.R 0,2 ]
L closely spaced fractures, with some thinly [ 8 3252m.B.10°P.R.O. _]
— laminated bands of pale grey, fine grained PEE] TR = 3281 m B, 20° P S, 0.2 .
[ 33.0 sandstone. N —
— R - Rl -
= %4 33.21m, Is50 = 1.52 MPa -
[ FEEL T B _
= o3 ]
. RN RN
L TR —
— %4 33.54m; B, 15°, P, S,0,Z -
— [T ;3:5 -
[ 5 ]
— 340 3400 } } } } } & ]
. f 5 %9,
— SILTSTONE, fine grained, dark grey with pale B -
[ light grey banding, laminated, moderately widely R E:E} ]
L 83 ]
spaced fractures. RER R 3442m;B,10°8,R,0,Z —]
— g .
- g ]
- 5 .
35.0 RN R
= A "1 —
— RN R —
= % 3511m;B,5°%P,S,0,Z |
= FETL T B3 35.22m, 1550 = 0.62 MPa ;|
R NN :::1 35.13m; B, 15°, P,R, 0, Z |
— REARN :::1 3542m;B,18°, 5,50,z ——
- g ]
L o . -
[ RE RN 35.77m; B, 4% P, S,0,Z ]
36.0 Ol B 35.78m; DI, 2°,P, S,0,Z
[ il E:i} 100 | &3 _
— 3% 36.15m; DI, 20°, S, S, 0,Z -
[ RN R 36.27m; B, 10°, S,R, O, Z n
— EEEEE :::1 36.4m, 150 = 0.86 MPa 1
I % . o
[ 36.70 EEEEE :zg 36.50 m; DI, 5°, P, S, 0, Z _]
— 36.90 SILTSTONE, fine grained, dark grey with pale L .
— 37.0 light grey banding, laminated, fragmented. } } } | } 7
[ SILTSTONE, fine grained, dark grey with pale R | _]
— light grey banding, laminated, with closely spaced IR 37.20m; B, 30% P.R, 0.2 -
— fraCtUreS 37.35m; J, 75%, P, O, -
— . (N \ 37.49m; B,30° P, S, 0, C ]
R 37.73 [ | -]
— 38.0 Interlaminated SILTSTONE and SANDSTONE, R \ 37.79m; DI, 5°, P,R, O, Z 7]
—>>" fine grained, grey, sandstone is granular, fine [T \ —
— grained, laminated, closely spaced fractures, with [T 38.10m; J, 22°, S, R, 0,2 ]
— 38.46 thin clay infill from 37.49m to 37.73m. [T 38.29m, 1s50 = 0.5 MPa —
— : [11] T .
— - . . . i 38.44m; J,60°%P,S,0,Z —T
[ 3859~ QUARTZITE, fine grained, light grey and white, BERN 3846m; J.50° UR 0,2 i
[ o o o of\Cryptocrystalline. RERN 100 | g0 | 2886m s50 =076 MPa -
0000 - - .60 m; J, 42°, P, R, O, —
— 39.0 o 0 0 of CONGLOMERATE, coarse grained, grey with P 3876 m;J, 40°, P, S, 0, -
— 9299 dark grey, light grey, white and pale light grey FEf1 .
— o o o of Clasts, granular, massively bedded, moderately RN 39.14m; DI, 5, U,R O, —
[ 0 0 0 of widel d fractures, clasts are medium to REEN 56:28m, 1650 =111 MPa 3
N 295 g widely space ures, ediu 1
— o 0 o o] coarse sized sub-rounded gravel of siltstone, R o —
— © © 991 phyllite, sandstone and quartz. Clast supported [ S952m:J. 504 1. $.0.2 _
[ O O O O p y ’ q : pp ) ‘ ‘ ‘ ‘ 39.66 m; J, 20°,P,R, 0, Z -
[ 0 0 0 O . . u
[~ 40.0 o 0009 Ll 39.83m; J, 60°, U, R, 0, Z -
Comments: Defects - :F,60°P,R,0,C Weathering Grades | Samples
. . i ===, XW - Extremely weathered
1) Drilled from floating barge - all depths measured from | osiinm e op Geg) Panarty Roughiess  Aperature  nfil DW - Distinctly weathered
r|\)/er bed level. 2) No?e: thg coring method used was NQ3 8:8uttim 3 Duommous b-roned -l E- o oude SW - Slghty weatherod uso I
not NMLC. 3) Borehole grouted on completion. RERTy  Tla S0 SEm [iname Rock 's‘;ifng:h
USma [t Ve Son gome Vi Vry wea SPT ]
S8 y tnsettesmeeat | s o srong Approved:
U7 Gontact X - Carbonacoous 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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2 g HE S (3 frsjwjw jus| s|vs|eq 20 60 200600 & —
— 40.17]2°° 9 FR P gg 100 | 8o |39:88m;J, 48°,C,R, O, Z ]
— BOREHOLE BH 310 TERMINATED AT 40.17 m ; i ; ; ; ; ; ; ; ]
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[ LT _]
— RN =
— 41.0 LT ]
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— RN 7]
- RN -
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Comments: Defects - 1.54m : F,60°P,R,0,C Weathering Grades | Samples
1) Drilled from ﬂoatln? barge - all depths measured from Dei’MJFg;P;; Di (de5) P‘a"gm”; 'S/"s%ckemesé”eé‘;;“;:d L O Dty weatnres
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 310 Packer type: Double
PROJECT No.: 110-12936 Test No.: 1 Packer pressure: 2000kPa
Date: 20/12/2011 Gauge pressures measured in: kPa
Tested by: CB
Vertical depth to: |Top of test section (m): 31.00 Depth of centre of test section (m): 32.25
(below river bed) |Base of test section (m): 33.50 Length of test section (m): 2.50
Centre of test section(m): 32.25
Base of casing (m): 30.00 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 866.0 867.7 868.0 868.0 Flow (I/min)
100 Water Take 0.00 1.70 0.30 0.00 0.133
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 870.2 870.2 870.4 870.4 Flow (I/min)
200 Water Take 0.00 0.00 0.20 0.00 0.013
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 871.5 871.7 817.7 872.0 Flow (I/min)
300 Water Take 0.00 0.20 -54.00 54.30 0.033
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 872.8 873.2 873.6 873.8 Flow (I/min)
400 Water Take 0.00 0.40 0.40 0.20 0.067
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 872.6 872.8 872.8 873.0 Flow (I/min)
200 Water Take 0.00 0.00 0.00 0.20 0.013
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 0.133 100.00 10.220 0.000 0.000 42.470 0.128 1.40E-08
2nd 0.013 200.00 20.440 0.000 0.000 52.690 0.010 1.13E-09
3rd 0.033 300.00 30.660 0.000 0.000 62.910 0.022 2.36E-09
4th 0.067 400.00 40.880 0.000 0.000 73.130 0.037 4.06E-09
5th 0.013 200.00 20.440 0.000 0.000 52.690 0.010 1.13E-09

*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.: 310 Packer type: Double
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2000kPa
Date: 20/12/2011 Gauge pressures measured in: kPa
Tested by: CB
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): 23.00 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 877.4 877.4 877.5 877.8 Flow (I/min)
100 Water Take 0.00 0.00 0.10 0.30 0.027
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 880.4 880.4 880.5 880.6 Flow (I/min)
200 Water Take 0.00 0.00 0.10 0.10 0.013
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 881.5 881.9 882.0 882.0 Flow (I/min)
300 Water Take 0.00 0.40 0.10 0.00 0.033
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 882.5 883.0 883.0 883.5 Flow (I/min)
400 Water Take 0.00 0.50 0.00 0.50 0.067
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 881.0 881.0 881.0 881.0 Flow (I/min)
200 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 0.027 100.00 10.220 0.000 0.000 35.470 0.031 3.35E-09
2nd 0.013 200.00 20.440 0.000 0.000 45.690 0.012 1.30E-09
3rd 0.033 300.00 30.660 0.000 0.000 55.910 0.024 2.65E-09
4th 0.067 400.00 40.880 0.000 0.000 66.130 0.041 4.49E-09
5th 0.000 200.00 20.440 0.000 0.000 45.690 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



