COPYRIGHT NOTICE

This geotechnical log and its associated data (the Document) is licensed by the Cross River Rail
Delivery Authority under the Creative Commons Attribution 4.0 Licence (CC BY 4.0). When reusing
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2023, licensed under the CC BY 4.0 Licence, prepared by Soil Surveys". This licence does not apply
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LIMITATION OF LIABILITY

The CC BY 4.0 Licence contains a comprehensive Disclaimer of Warranties and Limitation of Liability.
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Document.
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- — [~ 3o 27.65m, I1s50 = 0.82 MPa -1
ol [ — || %] —
9 — 27.87 I 1] 1
E — 28.0 -~ PHYLLITE, fine grained, dark blue grey, banded [ [ 1] —
& — [~ pale grey, foliated, fragmented to closely spaced [TRG ] .
s [ 28.34[ "I fractures. Unidentifiable oxides/sulphides present LIRS rons86rm 7553 s
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S 1) Drilled from ﬂoatln? barge - all depths measured from | o Jri— oo fry: — fognies somiure bt WDty wethered
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— 30.10 2 QUARTZITE, fine grained, pale grey, medium FR ! 5 ! -
[ —J bedded, very closely spaced to closely spaced L E:g ! ]
— [ |fractures, thin beds of phyllite present from L ;igi ! o9 | 56 | 2243075 m FDL20-30°
_— 30.63F——129.14m to 29.16m and 29.29m to 29.38m, some R AN —
— 1~ JMetasediment laminae. (continued) } } | & } PEsssmpls-248
—31.0 :x METASEDIMENT, fine grained, alternating, pale | Ei:i Il -1
[ L—_Jlgreen grey and dark grey, banded pale grey, ] E::; I ]
: [~ {|thinly laminated to laminated bedding, closely | ;:§1 Il ]
— L—~1|spaced fractures. Various interbedded Hl 'f*f,v.i ‘ .
— [ ~]|Metasediments. Ol & ‘ —
- 1~ - K4l 31.57 m; FDI, 33°, P, S, 0, Z ]
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C 300 L~ 1 grained, alternating dark grey and pale green R iéz m E"G‘;j ’pp'stO'zZ _
— [~ grey, thinly to medium bedded, extremely closely RN E:i: \ 394mF,34°P, 502 ]
[ ’—x to closely spaced fractures, clay rich band from (1] ;;:i I |100] 38 ]
— 1 ] 33.40m to 33.51m, trace of ptygmatic folds with N E‘? \ 3229m; F, 23, P. S, 0,2 ]
I [—~{some quartz veins. I | —
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— :,-\/ ‘ ‘ ‘ 32.87-238.55 m; F, 35 -40° P, —
[~ 36.0 /‘x I | BT L 72,8R0Z  —]
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— [~ [l \ —
[ - [l \ ]
— 36.70 "] N | .
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— 37.0 cryptocrystalline, medium bedded, closely spaced L | ]
— . fractures. L | -
: L | | 37.25m, Is50 = 2.04 MPa .
— 37.42F= [ \ ]
—— PHYLLITE, fine grained, dark blue grey, banded [ \ —]
L pale grey, foliated, fragmented to closely spaced [ [[9oof7s -
— fractures. Quartzite from 38.90m to 39.20m and [l \ n
[ 38.0 40.45m to 40.56m, with some quartz veins, trace I \ —
— ptygmatic folds. [l \ My EReZ ]
— [l \ R —
— } } } 38.46m; J,85°, P,R, 0, Z —
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— I L \ 38.71m: DI, 80°, S,R, O, Z ]
= | k3 38.82m;F, 34°, P, S,0,Z -
39.0 I Ei:i | 3894m; DI, 74°S,R,0,Z ——
— I Egi | 39.12m; F, 30° P, R, 0, Z .
— L Eti} ! 98 | 75 | 39.36m;V, 60°, P, S,C,Q 7
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Comments: Defects - 1.54m : F.6 V:;gtgzeg;g:gu;}sr%de: Samples
1) Drilled from floating barge - all depths measured from _| eesim w3 o @l pin Ragioss _ sperture b DY - Distncily weathered
ri\)/er bed level. 2) No?e: thg coring n?ethod used was NQ3 S-E%n B Daomimous B Povemes - led £ konouio Sw-ié;"gigg?h;z uso I
not NMLC. 3) Borehole grouted on completion. Hoscidory  § S S Smon 0 Gpan L -Limonne Rogk Strength
USma [t Ve Son gome Wil Very e SPT ]
TS il | M- Hedumaiong Disturbed [ | APProved:
—X_Water First Noted —¥- Water Steady Level £ becomposed Zone 2+ Clean VS~ Very sirong Sample Date:
T Pty p .
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Driling Method ) Strength | Defect | i
= g f | a
gl2 Depth 3 Description Weathering| Etimated | SPaCING| g Sar\r’réprizs”?snd
ol S| 8 = o}
El2r|Z]0 [©] sy s|vsjed 20 60 200600 | 02
— ~~ PHYLLITE, fine grained, dark blue grey, banded FR R .
[ [~ pale grey, foliated, fragmented to closely spaced L E:g ! ]
= [ ] fractures. Quartzite from 38.90m to 39.20m and TR -
[ L~ 40.45m to 40.56m, with some quartz veins, trace | 4050m; J,80°, S, R 0, N
- L~ ptygmatic folds. (continued) } } } & } 40.85m, 850 = 0.27 MPa -
— 40.92p N & ]
[— 41.0 - - - & 100 [ 79 -1
— ] QUARTZITE, fine grained, pale grey, } } } & } —
n ] cryptocrystalline, medium bedded, closely spaced i 5 | 41.25m, 1s50 = 1.48 MPa .
— [~ fractures. & ]
— = [ & \ ]
— ] P g | n
= ] K 7]
— ] PIfTgg ! .
41.85 ¥ “
[~ 42.0 [~{ Interbedded QUARTZITE and PHYLLITE, fine ik _
— ] grained, alternating dark grey and pale green 1k :i:i ‘ 1
[ /-: grey, banded pale grey, thinly to medium bedded, B “ ‘ ]
— —i~_{ extremely closely to moderately widely spaced N ] 1
[ L~ fractures, with some quartz veins. 5 ]
— RNy [T ]
— [~ [T .
43.0 [~ FTRS T —
[ :: } } } | | 4310 m; J, 64°,S,R, 0, Z ]
[ [~ RERN o7 | 8 .
— —~] —
— iy [ 4353m; DI, 6°, S, R, 0,Z -
— 43.80 P T &S .
— ' " " 43.76 m; T,78%, S,R, 0, Z -
— 44.0 2 QUARTZITE, fine grained, pale grey, FE ‘ " -
[ Q cryptocrystalline, medium bedded, closely spaced } } } } 44.15m, 1550 = 1.51 MPa _
— - fractures. -
— -~ [ \ 4428m; J,35°,S,R, 0, Z n
— 44,58~ L TR —
- -~ PHYLLITE, fine grained, dark grey, banded pale } } } } -
— 2% i —
oo [ gt v sy o sy saces 'l =
— NAA ’ FTRS T —
- NAA | ]
S B | [eesse.
— -~ PHYLLITE, fine grained, pale green grey, banded [ \ —
[ 46.0 [~ pale grey, foliated, very closely to moderately [ \ .
—" [~| widely spaced fractures, with some quartz veins LI T —
[ L _~_A and quartzite lenses. [T .
— 2% % N -1
- 2’2 [T 1] 100 [ 73 —
— AAA [ Dl 22° .
- N~ ‘ ‘ ‘ 46.60 m; DI, 22°, P,R, 0, Z -
— NN\ 46.77 m; DI, 5°, P,R, O, Z ]
[ 47.0 2% % [ ]
- 2% % [ ]
— 2% [ n
R x [ -]
—— [ —]
— 47.71 X NN ]
— ] QUARTZITE, fine grained, pale grey, RN 47.91m, 1550 = 1.53 MPa _
[ 48.0 -~ cryptocrystalline, medium bedded, closely spaced L] _
— 48.08 2 to moderately widely spaced fractures. [ m
[ : . - - [ —
- -~ PHYLLITE, fine grained, dark blue grey, banded RN -
—— [~ pale grey, foliated, moderately widely spaced L] -]
[ [ ] fractures. Oxides/sulphides visible in some 1k 4865m; D1, 3°,5,V,0,Z -
— L _~_ defects, with some quartz veins, trace ptygmatic BEN 7]
490 fOldS 48.86 m; DI, 6°,S,V, 0, Z
= x ’ [ 100 {93 1 49 1m, I1s50 = 0.36 MPa ]
[ 2% L ]
- N [ -
— 2% % [ —
[ AAd [ _]
- NN\ ‘ ‘ ‘ -
[~ 50.0 [~ Ll 4989m:J. 30°P 5. 0.7 .
Comments: Defects - 1.54m : F,60°,P,R,0,C Weathering Grades | Samples
1) Drilled from ﬂoatin? barge - all depths measured from _| e 7 os @ z‘ﬂ/c;:‘/: 'S/s%“k/d & Boses & O Dty weatnres
river bed level. 2) Note: the coring method used was NQ3 Gl D Duomious b-Poished  F-Fled  F-honOdde SW - Sighty weathered uso I
not NMLC. 3) Borehole grouted on completion. oy S SiSnan  Olomn L imamme Rock Strength
Ulege  [Some  V-Veymeh Sosen Qam T Ve wosk SPT ]
f@w‘? e MS'ZMV%@ESW Disturbed [ | APProved:
X Water First Noted —X- Water Steady Level 2 Decomposen zno 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 Strenath | Defect ;\3

9l Depth }C%- Description Weathering Esnma?ed Spacing \JBDJ: Sa&ﬂzsﬂfsnd

E g g % S 6 RSP/W‘W‘M S‘\IS‘E 20 60 200600 &
— ~~ PHYLLITE, fine grained, dark blue grey, banded FR RN .
[ [~ pale grey, foliated, moderately widely spaced Liynd .
- 7] fractures. Oxides/sulphides visible in some PEPL 4
[ L~ defects, with some quartz veins, trace ptygmatic Liynd 100 f 93 N
— ~.~ folds. (continued) H H 50.75m, Is50 = 0.62 MPa -
[~ 51.0 51,000 27 Ll ]
— BOREHOLE BH 315 TERMINATED AT 51.00 m NEEEEE RN —
= RN -]
- L] 1T =
= RN -
- EERIRRRR -
- RN -
_—52'0 RERRRRRERN —]
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- T .
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- L] 1T E
= RN -
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— RN 7]
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[ RN _
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[ RN _
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[ RN _
— RN 1
[ RN _
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= L] T =
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— T —]
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 315 Packer type: Double
PROJECT No.: 110-12936 Test No.: Packer pressure: 2000kPa
Date: 11/01/2012 Gauge pressures measured in: kPa
Tested by: CS
Vertical depth to: |Top of test section (m): 37.00 Depth of centre of test section (m): 38.25
(below river bed) |Base of test section (m): 39.50 Length of test section (m): 2.50
Centre of test section(m): 38.25
Base of casing (m): 36.00 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 1060.5 1060.5 1060.5 1060.5 Flow (I/min)
150 Water Take 0.00 0.00 0.00 0.00 0.000
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1061.0 1061.0 1061.0 1061.0 Flow (I/min)
300 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 1065.5 1066.0 1066.5 1067.5 Flow (I/min)
450 Water Take 0.00 0.50 0.50 1.00 0.133
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1067.5 1067.5 1067.5 1067.5 Flow (I/min)
300 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 1066.0 1066.0 1066.0 1066.0 Flow (I/min)
150 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 0.000 150.00 15.330 0.000 0.000 53.580 0.000 0.00E+00
2nd 0.000 300.00 30.660 0.000 0.000 68.910 0.000 0.00E+00
3rd 0.133 450.00 45.990 0.000 0.000 84.240 0.065 7.04E-09
4th 0.000 300.00 30.660 0.000 0.000 68.910 0.000 0.00E+00
5th 0.000 150.00 15.330 0.000 0.000 53.580 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.: 315 Packer type: Double
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2000kPa
Date: 11/01/2012 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
(below river bed) |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 (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 1069.8 1070.0 1070.6 1071.1 Flow (I/min)
100 Water Take 0.00 0.20 0.60 0.50 0.087
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1072.5 1072.8 1073.0 1073.4 Flow (I/min)
200 Water Take 0.00 0.30 0.20 0.40 0.060
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1074.5 1074.5 1075.5 1075.5 Flow (I/min)
300 Water Take 0.00 0.00 1.00 0.00 0.067
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 1075.4 1075.4 1075.4 1075.4 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 1075.3 1075.3 1075.3 1075.3 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 0.087 100.00 10.220 0.000 0.000 39.470 0.090 9.77E-09
2nd 0.060 200.00 20.440 0.000 0.000 49.690 0.049 5.37E-09
3rd 0.067 300.00 30.660 0.000 0.000 59.910 0.045 4.95E-09
4th 0.000 200.00 20.440 0.000 0.000 49.690 0.000 0.00E+00
5th 0.000 100.00 10.220 0.000 0.000 39.470 0.000 0.00E+00

*Where friction loss is assumed to be negligible.

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