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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
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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

[ 20.0
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
i -Quarz SPT ]
- ndatng 5 rdanited mra w - Weak
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Driling Method ) Strength | Defect | i
= g f | a
912 Depth 3 Description Weathering| esimared | SPECING| 5 | O SaRr’anes and
olole|2|3 o o | x emarks
=l 2| X|Z]0 [©] sy s|vsjed 20 60 200600 | 02 _
— 299 9 CONGLOMERATE, coarse grained, pale light FR PET T 19752009 m DL 2% S,R. 0.
— 20.30Jo 0 o o grey, speckled blue grey, granular, medium LET ) _
— 56 0 of bedded, very closely spaced to closely spaced } } } } 204m, 1850 = 0.26 MPa -
[ 0 o o of fractures. Clasts are fine gravel sized, ]
— 2 2 8 Sllsub-rounded, of siltstone, sandstone and quartz, PEE) -
C 510 208fecoowith some medium gravel clasts. Clast PR P 3
— supported. (continued) } } } } Egi 292m87Ps02z  —]
- 21.23 CONGLOMERATE, coarse grained, pale light il B o] 7 [21s2isme e psoz T
[ grey, speckled blue grey, granular, medium ERRRR 2134m; J.5°,P, S, 0,2 -
— .. :bedded, moderately widely spaced fractures. e & 2146m:J), 5P, R 0,z —]
[ .1 J\Clasts are medium gravel sized, sub-rounded, of ol < B ks
..... A P . ; DI, 3 y U,
— 21.86]. . : . :|isiltstone, sandstone and quartz. Clast supported. Dl & 21.70m; DI, 9%, S,R, 0,2 —
[ P ]
[ 22.0 MUDSTONE, fine grained, dark grey, banded i —
— pale brown and grey, cryptocrystalline, thinly g ]
— laminated, closely spaced fractures, with siltstone RN ;;:} —
[ laminae. RER R ]
%
[ 2 2 S N ISANDSTONE, medium grained, brown and grey, RN Eig ]
— o o o oflgranular, thinly bedded, very closely to [T :;:3 -
[ 23.0 29 9 fimoderately widely spaced fractures. LR i
— N N KX —
- © 999 CONGLOMERATE, coarse grained, pale light LT R -
— 0 0 o o] grey, speckled blue grey, granular, medium L :5:3 23.4m, 1550 = 0.9 MPa .
— 2 22 bedded, moderately widely spaced fractures. L & —
— o o o o] Clasts are medium gravel sized, sub-rounded, of RN ]
— 2372|2299 L 8 ]
[ 0 0 o o]\siltstone, sandstone and quartz. Clast supported. Ol :331 ]
| O O O O N N ' —
[ 240 o 0 0 of CONGLOMERATE, coarse grained, pale light AR _
— 5o o o] grey, speckled blue grey, granular, thinly bedded, K .
[ o 0 o o] moderately widely spaced fractures, thinly R s ]
— 24.461° 2 2 9 bedded, medium grained sandstone from 24.21m ol E:i: —
— 29 Jto 24.31m. Clasts are medium gravel sized, IR N
— o o o of|sub-rounded, of siltstone, sandstone and quartz. ol E:;; -
C 550 293 JJ|Clast supported. B 3
— 223 I CONGLOMERATE, coarse grained, pale light BERN Eif} ]
— o o o of grey, speckled blue grey, granular, medium NERE E:g 22502784m DL5.S R O, ]
— 293 9 bedded, closely spaced to moderately widely AR PN
— o 0 o o] spaced fractures. Clasts are coarse gravel sized, RN :§§ —]
[ 5 9 S o sub-rounded, of siltstone, sandstone and quartz, ERRER:N 3
— 0 0 o of clast supported, medium grained sandstone band g .
[ 26.0 2o from 25.41m to 25.56m. R AR ]
— O O O 0 ‘ ‘ ‘ ‘ ’:f: -
— O O O O —
— 26.39jc 000 [T n
- °2 2 CONGLOMERATE, coarse grained, pale light PEE) —
- 00009 : EEEN 26.64m, 1550 = 0.24 MPa ]
— 0 0 o o] grey, speckled blue grey, granular, medium o | —
- 2 S S bedded, closely spaced to widely spaced PP .
[— 27.0 9299 fractures. Clasts are fine to coarse gravel sized, PEE) 1
- 2 22 sub-rounded, of siltstone, sandstone, phyllite and P 100 | 78 .
— o 0 o of quartz. Clast supported. Thin beds of siltstone P N
- 222 from 27.88m to 27.95m and 28.19m to 28.24m. FEE] -
—— 0000 [T —]
— o0 0 0f [ —
- 5665 ] .
[— 28.0 0000 EEEN 27.89m; B, 7°,P, S, 0,2 i
O O O O
— 0000 [T .
= 0000 RN 28.21m; DI, 6°, S,R, 0, Z ]
— 28.46 222° R 28.30m; DI, 6% S, R, 0, Z ]
— b 0 o of CONGLOMERATE, coarse grained, light brown L] 56m L6, SR 0.2
— gggg matrix with grey clasts, granular, medium bedded, ] ]
= o o o o] Closely to moderately widely spaced fractures. NERE ]
29.0 h 28.89m; J, 89°, S, R, O,
— 0029 Clasts are coarse gravel sized, sub-rounded, of [T 2604 m. DL 10,5, R, 0.2 _
L 6 6 o o] Siltstone, sandstone and quartz, with some RN |
— 0299 medium gravel clasts. Clast supported. EEEEN 100 [ 90 ]
— 0099 NN —
[ EEREN 29.7m, 150 = 0.43 MPa .
— O O O O —
— 00 00 LT =
[ 30.0 00009 [ . ]
Comments: ect :FE0°PRO.C e s o | Samples
1) Driled from ﬂoatln? barge - all depths measured from | o ot “or o 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
U [, VVerown Ssn gowe 0 Ve vk SPT ]
T il | M- Hedumaiong Disturbed [ | APProved:
X Water First Noted —¥- Water Steady Level 2, CocomposedZane 2-Glean 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 | Defect g [m) Samples and
gl2 Depth 3 Description Weathering| Egtimaed [ SPACING| 5| G R K
ol S| 8 ol Q| x emarks
Clzle|Z2]|8 (O] sjwjw jus| s|vs|ed 20 60 200600 | OF
— 5 o o of CONGLOMERATE, coarse grained, light brown FR ; ; ; ; ; & 29083095m DLTAS.R O
[ gggg matrix with grey clasts, granular, medium bedded, E:Ej .
— 5 6 6 o] closely to moderately widely spaced fractures. PET ;3:5 ]
[ gggg Clasts are coarse gravel sized, sub-rounded, of PEEfr s ]
— 5 o o o] siltstone, sandstone and quartz, with some PEE E:i: -
C 310 3100f0 33 Medium gravel clasts. Clast supported. PETL LK [ 100 | o0 ]
—= iy AR (continued) } } } } Eig } —]
= NI : ; & ]
. e SANDSTONE, fine grained, pale grey, granular, R :2:3 | $121m DL 2, P.8,0,Z .
[ -+ -| thinly bedded, closely spaced to moderately RIRR:E 31.30m; BOI, 3°, P, S, 0, Z ]
— -+ - | widely spaced fractures, with some siltstone and o 3136m: ) 80%P.5.0.2
— ===+ | coal laminae g ]
— . : [ "“:;.; 31.8m, Is50 = 1.89 MPa ]
— 320 [ ;;:; —
[ oo 3% ]
= } } } } ;E:i 3146-3262m; DI, 3%, P,S,0,  —
[ A z -
- | 53¢ _
[ O [T .
..... K —
N 3261 - - - - Ol :::: ]
. %
— Interlaminated MUDSTONE and SILTSTONE, o .
= fi h - NERN 32.74m; J, 60°% P,R, O, Z -
— 330 ine grained, alternating dark grey and pale R 3286m B, 3, P. S, O, —
— grey/white grey, cryptocrystalline, thinly laminated, N 3295m;J,36%P,5,0,Z  —]
L fragmented to widely spaced fractures, with some R 100 | 76 | 33033324mB, 2P, 5,02
— fine grained sandstone laminae and quartz veins. 1 ege ]
- . ‘ ‘ ‘ 33.31m; J, 60°% P, S,0,Z —
- Fine gravel conglomerate band from 37.97m to e 3338m; J,80° P, 5,02 —
— 38.0m, and medium to coarse gravel ik n
= conglomerate band from 39.2m to 39.4m. ]
340 [ _
— [T —
[ [T —
— [T n
- [ 34.55m,1s50=0.84 MPa  ——
— [T N
L [T —
— 35.0 [T N
= [T —
— [LT] T B ]
[ s -
[ NN Eig 1
— I _
— NN :3:} 1
[ 360 g .
— [T Vo;““ —
= 1] & 36.08m; J, 38°, P, S,0,Z ]
— o4 100 | 82 | 36.17m;y,19°,P,R, 0,2 ]
— R B | n
[ :,:1 33.34-39.17m; B, 2°,P,S,0,Z ]
KX]
— PEEf % 36.27m;J,46°,P,R,0,Z  —]
[ [ 36.40m: J, 45°, P, S, O, Z —
— REARN ;::1 36.76m, I1s50 = 1.34 MPa —
— %! —
[ % 1
37.0 NN ;i:; .
[ PEE] Tk _
- L] Egi 37.3m, 1550 = 0.95 MPa ]
[ NN & 1
[ R _
— LT B .
- g .
[ % 1
38.0 o
I
— NN :§:§ .
— LT B 1
n & -
N R
|1
— >0‘ -
— — [T e n
[~ 39.0 | ||| bR 100 | 57 ]
N ] 1] \ _
— ] [ \ —
— : ‘ ‘ ‘ ‘ 39.25m; DI, 4% S,R,0,Z -
[ = IERR | 3941m;J,17°,P,5,0,Z |
N — 39.45m;B, 8%, P, S,0,Z -
= 39.75F— [T | 39.58m: B, 6°, P, S, O, Z 7]
L 6000 [T ‘ 3978 m; J, 50°, P, R, O, Z n
— 40.0 0 0 0 0 Ll | .78 m; J, 50°, P, R, O, n
Comments: Defects - 1.54m : F.6( Weathering Grades | Samples
. . e === = — — XW - Extremely weathered
1) Drilled from floating barge - all depths measured from _| e pee o o) ma Roughriess _ Aperaure il DW - Distincty weathered
r|\)/er bed level. 2) Note: the coring method used was NQ3 8:8uttim 3 Duommous b-roned -l E- o oude SW - Sighty weathered uso I
not NMLC. 3) Borehole grouted on completion. Py S ST ol i Rock 's‘;ifng:h
Ul (e, VoVevmer S 0w W0 Very we3 SPT ]
R - Fracture U - Unidentified mineral Weak .
e - estere ook M g™ Disturbed [ | APProved:
_Y_Water First Noted ¥ Water Steady Level £ Betomponoszone 2o Vs Vay Stong Date:
ater First Note: ater Steady Level S e b oo Sample .

(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, coarse grained, pale light FR
grey, speckled blue grey, granular, thinly bedded,
closely to moderately widely spaced fractures.
Clasts are fine gravel sized, sub-rounded, of
siltstone, sandstone and quartz, with some
medium gravel clasts. Clast supported. Phyllite
with quartz laminations from 40.53m to 40.57m.
(continued)

Interlaminated MUDSTONE and SILTSTONE,
fine grained, alternating dark grey and pale
grey/white grey, cryptocrystalline, thinly laminated,
closely to moderately widely spaced fractures,
with some fine grained sandstone laminae, with a
mudstone band from 41.65m to 41.85m.

o 0 0 of CONGLOMERATE, coarse grained, pale light
425612 2 © 9] grey, speckled blue grey, granular, closely spaced
o o o of fractures, thinly bedded. Clasts are coarse gravel
o o o of|Sized, sub-rounded, of siltstone, sandstone and
quartz, some medium gravel clasts, clast

oo o oflsupported.
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o 0 o o] gravel clasts, clast supported, with some thin fine
sandstone and siltstone beds.
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Interlaminated MUDSTONE and SILTSTONE,
fine grained, alternating dark grey and pale grey,
cryptocrystalline, thinly laminated, closely spaced
fractures.

CONGLOMERATE, coarse grained, pale light
grey, speckled blue grey, granular. Clasts are fine
gravel sized, of siltstone, sandstone and quartz,
some medium gravel clasts, clast supported.

Interlaminated MUDSTONE and SILTSTONE,
fine grained, alternating dark grey and pale grey,
cryptocrystalline, thinly laminated, closely to
moderately widely spaced fractures, with some
fine grained sandstone laminae.
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Weathering Grades Samples
RS - Residual Soil

. . L — === = - XW - Extremely weathered

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

Comments: Defects - 1.54

Planar R-Rough N-Clean K- Calcite FR - Fresh
Subplanar  S-Smooth  O-Open L -Limonite Rock Strenq(th

Stepped  V-Veryrough S-Stain Q- Quartz -

R Vi Veny e SPT
~Shear zone W - Weathered rock MS - Medium strong

!
B
s ) Approved:
V- Somact X-Gamonacoots S - Strong Disturbed pPp
5 %ﬁfﬁinﬁ”?’"‘aﬁ? break Eﬁv'si Very strong Sample Date:

cHwvo0

X Water First Noted —¥- Water Steady Level
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Logger: DA/DT  Operator: DA Machine: Scout 2 Date: 04/01/2012 Page: 6 OF 6
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[ - |oof [ ]
— 1199 [ —
. |0 O
[ - |o 9 I ]
— 15 9o 5265m; T, 37° P, S, 0,Z 1
— ‘ool ] % \ §1305415m D4, S.R.0,
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 313 Packer type: Double
PROJECT No.: 110-12936 Test No.: 1 Packer pressure: 2000kPa
Date: 4/01/2012 Gauge pressures measured in: kPa
Tested by: CS
Vertical depth to: |Top of test section (m): 33.00 Depth of centre of test section (m): 34.25
(below river bed) |Base of test section (m): 35.50 Length of test section (m): 2.50
Centre of test section(m): 34.25
Base of casing (m): 32.00 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 895.0 895.5 896.2 897.5 Flow (I/min)
100 Water Take 0.00 0.50 0.70 1.30 0.167
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 902.0 903.0 903.0 903.0 Flow (I/min)
200 Water Take 0.00 1.00 0.00 0.00 0.067
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 903.2 903.5 903.5 903.5 Flow (I/min)
300 Water Take 0.00 0.30 0.00 0.00 0.020
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 903.5 903.5 903.5 903.5 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)
100 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 0.167 100.00 10.220 0.000 0.000 44.470 0.153 1.67E-08
2nd 0.067 200.00 20.440 0.000 0.000 54.690 0.050 5.42E-09
3rd 0.020 300.00 30.660 0.000 0.000 64.910 0.013 1.37E-09
4th 0.000 200.00 20.440 0.000 0.000 54.690 0.000 0.00E+00
5th 0.000 100.00 10.220 0.000 0.000 44.470 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 in period 4 - test ended

SOIL SURVEYS ENGINEERING
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 313 Packer type: Double
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2000kPa
Date: 4/01/2012 Gauge pressures measured in: kPa
Tested by: CS
Vertical depth to: |Top of test section (m): 23.50 Depth of centre of test section (m): 24.50
(below river bed) |Base of test section (m): 25.50 Length of test section (m): 2.00
Centre of test section(m): 24.50
Base of casing (m): 22.50 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 910.0 914.0 919.0 924.0 Flow (I/min)
100 Water Take 0.00 4.00 5.00 5.00 0.933
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 930.5 936.5 939.0 939.9 Flow (I/min)
200 Water Take 0.00 6.00 2.50 0.90 0.627
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 941.0 944.0 949.0 951.0 Flow (I/min)
300 Water Take 0.00 3.00 5.00 2.00 0.667
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 951.5 954.0 958.0 958.0 Flow (I/min)
200 Water Take 0.00 2.50 4.00 0.00 0.433
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 958.5 961.0 963.0 971.0 Flow (I/min)
100 Water Take 0.00 0.00 2.00 8.00 0.667
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 0.933 100.00 10.220 0.000 0.000 34.720 1.373 1.42E-07
2nd 0.627 200.00 20.440 0.000 0.000 44.940 0.712 7.34E-08
3rd 0.667 300.00 30.660 0.000 0.000 55.160 0.617 6.37E-08
4th 0.433 200.00 20.440 0.000 0.000 44,940 0.493 5.08E-08
5th 0.667 100.00 10.220 0.000 0.000 34.720 0.981 1.01E-07

*Where friction loss is assumed to be negligible.

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

Note - zero flow in period 4 - test ended
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