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SOIL SURVEYS

Easting: 503008

Logger: SO/CB  Operator:

Soil Surveys Engineering Pty. Limited

Specialist in Applied Geotechnics

Milton: ph +61 7 3369 6000 brisbane@soilsurveys.com.au

Gold Coast: ph +61 7 5500 0465 goldcoast@soilsurveys.com.au
Northern Rivers: ph +61 7 5523 4577 northernrivers@soilsurveys.com.au
Mackay: ph +61 7 4942 2907 mackay@soilsurveys.com.au

Northing: 6959041
SO

RL: 23.86 m

Machine: Scout 2

BOREHOLE RECORD SHEET

Location Number: BH 331
Project Number: 110-12936
Project Name: Cross River Rail
Location: Brisbane

Client: AECOM

Date: 27/02/2012 Page: 1 OF 4
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plasticity fines,

red grey, moist.
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SANDSTONE, fine grained, |

-| orange, granular, laminated, with closely spaced
-| fractures, with thin clay bands.

ight grey mottled XW - DW

-| brown mottled orange, granu
-| with closely spaced fractures

1 5.96m.

SANDSTONE, fine to medium grained, light

-| veins, with grey siltstone band from 5.83m to

100 | 63

DW - SW
lar, medium bedded

, trace of limonite 553m; J, 40° P, R,

5.57m; J,30° P, R,

6.50

brown mottled orange, granu

6.75 limonite veins.

SANDSTONE, fine to medium grained, light

with very closely spaced fractures, trace of

S

lar, medium bedded

Xy
3%
6%
b

o
X,

brown mottled orange, granu
with closely spaced fractures
veins.

SANDSTONE, fine to medium grained, light

PN

6.79m; J, 50°,P,R, O, L

SRR

100 | 65
lar, medium bedded

, trace of limonite

5%

R

e

7.31m;J,20° P,R,O,L

%

X

7.80 brown mottled orange, granu

with closely spaced fractures

SANDSTONE, fine to medium grained, light

veins, trace lenses of organics.

SR

7.50m;J,10° S, R, O, L

%

B

lar, medium bedded
, trace of limonite

R

X2

%

R

8.40

sized of siltstone and quartz.

8.90 matrix.

CONGLOMERATE, coarse grained, yellow
brown, granular, massively bedded, very closely
spaced fractures, clasts are fine to medium gravel

(222

FR
Coarse sandstone

sized of siltstone and quartz.
matrix.

CONGLOMERATE, coarse grained, yellow
brown, granular, massively bedded, closely
spaced fractures, clasts are fine to medium gravel

100 | 92

Coarse sandstone
9.62m; DI, 5% S,R,0,Z

N
o
o

989m;DIL5°, S R O Z

Comments:

1) Groundwater not observed. 2) ATV survey carried out.
3) Monitoring well installed to 17:5m on completion.

X Water First Noted —¥- Water Steady Level

Defects - 1.54m : F,60°,P,R,0,C

Dejth (m) Type  Dip (deg) Planarity ughriess  Aperature  Infil
8- Beddiny C-Cunilinear L - Siickensides C - Closed G - Clay
C-Clayseam D - Discontinuous P -Polished  F-Filed F - ion Oride

F - Foliation P - Planar R - Rough N-Clean K- Calcite

S-Subplanar  S-Smooth  O-Open L -Limonite

J-doint T- Stepped ~Veryrough S - Stain

U~ Undulating S- Secondary mineral

U - Unidentiied mineral

- Weathered rock
X Carbonaceous
Z-Clean

- Contact

Z- Decomposed Zone
DlpDriing nduced beak

Weathering Grades
RS - Residual Soil

XW - Extremely weathered

DW - Distinctly weathered

Samples
SW - Slightly weathered us0 I
FR - Fresh

Rock Strenq(th
VW - Very wed SPT
W - Weak
MS - Medium strong

S - Strong
VS - Very strong

Disturbed
Sample

Approved:
Date:

(c) Cross River Rail Delivery Authority 2023, CC BY 4.0. Please note copyright and limitation of liability notices on attached cover page.



Soil Surveys Engineering Pty. Limited BOREHOLE RECORD SHEET

y  / Specialist in Applied Geotechnics .
Milton: ph +61 7 3369 6000 brisbane@soilsurveys.com.au Locatlon N umber: BH 331

- Gold Coast: ph +61 7 5500 0465 goldcoast@soilsurveys.com.au PrOJ ect N um ber 1 1 0_1 2936

Northern Rivers: ph +61 7 5523 4577 northernrivers@soilsurveys.com.au
Mackay: ph +61 7 4942 2907 mackay@soilsurveys.com.au

Project Name: Cross River Rail

Location: Brisbane

Easting: 503008 Northing: 6959041 RL: 23.86 m Client: AECOM

Logger: SO/CB  Operator: SO Machine: Scout 2 Date: 27/02/2012 Page: 2 OF 4

SOIL SURVEYS
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CONGLOMERATE, coarse grained, grey with
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clasts, granular, massively bedded, moderately
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N
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We?{tgeginug (Issrgdes Samples
- Residual Sol

: L — === = - XW - Extremely weathered
1) Groundwater not observed. 2) ATV survey carried out. | osinm et on e parany  Rouniess e ot DW - Disincly weathered

3) Monitoring well installed to 17:5m on completion. G- Glay seam v SW - Slightly weathered us0

- Discontinuous P -Polished  F -Filled F - Ion Oide
- Joint

L - Cleavage

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-Stan Q- Quartz -

~Undulating S- Secondary mineral VWW Vs‘%;‘f"’ SPT

$ - Shear zone W - Weathered rock MS - Medium strong
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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 o St Defect | <&
= rength 4 A =)
9|2 Depth g Description Weathering| esimaa | SPECING| 5 | O SaRr’anes and
olole|2|3 o o | x emarks
ElSlxlZlo O sy s|vsjed 20 60 200600 | 02
— 222 CONGLOMERATE, coarse grained, grey with FR ; ; ; ; ool e B
[ o o oo dark grey and light grey, black and pale grey 20.18m;J, 31° S, R, 0, Z ]
— 204100 09 (iasts, granular, massively bedded, moderately Liynd 202mpLsnRROZ
[ .- jwidely to widely spaced fractures, clasts are fine Liynd 2047m; J,70%8,V, 0,2 ]
— ... Jto medium, with trace coarse gravel size of PEPL 1
[ 210 ... ’||siltstone, mudstone, sandstone and quartz. Clast PEL L _
— 22 \supported. With fine to medium sandstone bands P[] —
— -2 |ffrom 12.0m to 12.3m, 17.58m to 17.83m and Liynd ]
- o 18.0m to 18.25m. (continued) } } } } .
— SANDSTONE, fine to coarse grained, light grey R —
[ | with dark grey, green and light brown grains, IR 21.60m; J, 75°, S,R, 0,Z 7
— ‘| granular, massively bedded with moderately IR 1
— 22.0 -+ ;| widely spaced fractures. Fine to medium grained, ol 103 | &4 ]
: 2216 from 21.40m to 21.48m. S| .
— i i TUFF, fine to medium grained, light green, Dw RN \ —
[ « x | porphritic, massively bedded, closely spaced to RN | J T —
— moderately widely spaced fractures. DW - SW RERER::E o n
— x X 22,66 m; J, 60°% P, R, O, Z -
— X X [T | 22.70m: J,15° P, R, O, Z —
230 % % ‘ ‘ ‘ ‘ ‘ 22.73m;J,20°,P,R, 0, Z _—
o x x FR e ]
[ X X N 1
— X X [ —
[ X X N ]
- ‘ ‘ ‘ ‘ 23.60m;J,20°P,R,0O,Z -
— X X —
540 X X N ]
— X X R —
= X X R .
- X X [ .
- X X [ —
— X % [ .
o X X R —
— 25.0 X X [ 97 | 89 .
[ X X [ —
— X X R _
- X X RN -
— X X [ -
— X x FEf1 2567 m;J,30° P,R, 0,2 ]
[ X X RN 2578 m; J, 35° S, R, 0, Z 7
[ 26.0 X X N ]
[ x X [ ]
— X X [ —
- x X [ —
: X X R ]
n x X [ 1
—27.0 X X R ]
[ x X [ _
— x L1 ]
L x X [ -
— X X RN 27.44m;J,30°S,R 0,2 ——
— X X ‘ ‘ ‘ ‘ 27.55m;J,32°, S,R,0,Z —
- X X ‘ ‘ ‘ ‘ -
[— 28.0 X X RN 100 | 89 | 27.86m; 4, 50°,8,v,0,2 1
— x X REEN .
[ x % RN 28.20m; J, 60° S, R, 0,Z ]
_— X ‘ ‘ ‘ ‘ 28.43m; J,45°,U,R,0,Z —_
— X x [ o —
- i i N 3
— [ —
290 o BN -
— [ -
= X X N 29.28 m; J, 50°, P, R, O, W ]
X X AR 29.40m; J, 60°, P,R, O, Z
— X X ‘ ‘ ‘ ‘ —
[ x X RERN 100 [ 100 | 5971 m; y, 30°, P, R, 0,2 .
— 30.0 X X A1l .
Comments: Defects - 1.54m : F,60°,P,R,0,C Weathering Grades | Samples
1) Groundwater not observed. 2) ATV survey carried Out. | i sz oG oy — osniss  soordae 1ot WDty wethered
3) Monitoring well installed to 17:5m on completion. S80n O Do PP £-Flles - ionOudo SW - Sighty weathered uso I
PamE,  Dimm, Sl g Cow Rock Strength
Lllease (GRS ey minra VW oy e SPT ]
—X_ Water First Noted —¥ Water Steady Level wm faE=r Mjsng'v;tg‘jg D o ADZFt)er(')ved'
ater First Note ater Steady Leve S e b oo Sample .
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Driling Method ) Strength | Defect | i
= g f | a
9|2 Depth 3 Description Weathering| Egtimatea | SPACING ol g Sar\r’réprizs”?snd
2 g 128 O sy s|vsjed 20 60 200600 | 02
L X X FR P _]
— X X N - J, 40°, —
- 30.36 Ol NrmiwPROw
- X X ATUFF, fine to medium grained, light green mottled RN 3043m;J,30°,P,R 0,2  ——
— * X Alight red, porphritic massively bedded, closely BERR ]
o X X A spaced to moderately widely spaced fractures. RERN .
 31.0 . o —
— [ n
[ i i N 100 [ 100 ]
[ X x sw } } } } 31.42m;J,30° S, R OW — |
[ < x _
[ = —
[— 32.0 X X ]
[ X x [ ]
~ % % [ ]
[ X x [ ]
[ 32.54 N ]
— X X ATUFF, fine to medium grained, pale light grey, [ .
— * x A porphritic, massively bedded, with widely spaced N —
[ 33.0 X X Afractures. [0 7
— x X [ -
[ X x [T 1] _]
— X X ‘ ‘ ‘ ‘ —
[ X x [ _
[ i i Liynd 100 | 100 _]
L 240 [ 1
— XX FH] T —
— XX LT .
- X X ‘ ‘ ‘ ‘ -
- XX P —
- X X ‘ ‘ ‘ ‘ -
[ < X _
L “ x [ -
— 350 35.00 ‘ ‘ ‘ ‘ 34.85m; J,42°,U,V,0,Z —
— BOREHOLE BH 331 TERMINATED AT 35.00 m } } } } } } } } n
[ NRRRRR RN -]
— FEEEEE _
— FEEEEE —
[ EEEEE N _]
[ 36.0 ] —
[ FEEEEE _]
— FEEEEE -
- EEEEE N ]
: FEEEEE .
[ FEEEEE _
— 37.0 FEEEEE =
[ FEEEEE _
— FEEEEE ]
[ FEEEEE ]
—— FEEEEE —
L FEEEEE -
— FEEEEE N
[ 38.0 RERRRE N —
— FEEEEE n
— FEEEEE —
— FEEEEE .
— FEEEEE —
— FEEEEE ]
- 39.0 FEEEEE —
[ EEEEE N _
— FEEEEE —
[ FEEEEE _]
— FEEEEE —]
[ EEEEE N _
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Comments: Defects - 1.54m : F,60°,P,R,0,C Weathering Grades | Samples
1) Groundwater not observed. 2) ATV survey carried Out. | i sz oG oy — osniss  soordae 1ot WDty wethered
3) Monitoring well installed to 17:5m on completion. S80n O Do PP £-Flles - ionOudo SW - Sighty weathered uso I
PamE,  Dimm, Sl g Cow Rock Strength
USma [t Ve Son gome Wil Very e SPT ]
—X_ Water First Noted —¥ Water Steady Level L faE=r Mjsy:g 'E(T"t;“jg D o ADF;FtJeI'OVGd-
r Fir: r v Z- Decomposed Zone - Clean - Very strong :
ater First Note: ater Steady Level S e b oo Sample
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COMPOSITE LOG SURTRON

e BOREHOLE TELEVIEWER LOGS AND STRUCTURES

INTERPRETATION SERVICES
Hole Name CRR331 Drill Depth 35m Grid Name N/A Logging Unit SV031
Field Brisbane City Bit Size 76mm Collar Easting ~ N/A Engineer J.Mackay
Log Date 8th Mar,2012 Casing Type PVC Collar Northing N/A Client Represent Julian Irons
Location QLD Casing Depth N/A Reduced Level N/A Service Type Televiewer
TELEVIEWER LOGS STRUCTURAL LOGS TADPOLES COMMENTS

MF Mag Field Structures Apparent ({ Image data is presented oriented to True North.

DIPA . . . Partially Open Fracture
GR Gamma (Sinusoid Presentation) ) o
INC Tool Inclination DIPT Structures True ./ Magnetic Declination = 10.97 deg

= i i Closed Fracture . . . .
© Ivert'calhDown) (Tadpole Presentation) Cross Sections are plotted at 2m intervals: White : Tool Position,

AZIM Tool Azimut ; . ; ; . ;

PP - DIP Polar Projection Dip (Schmidt) o  Foliai _ . Light Blue : Nominal Hole Size and Blue : Actual Hole Size

Foliation/Banding/Bedding
TT Travel Time Image . .
. RD - AZIM Rose Diagram - Azimuth

AMP Amplitude Image
AMP - DYN1 Amplitude Image Dynamic 1 .

CS Cross Section

PROCESSED LOGS
CALI - ATV Calliper Average from ATV RHI Rock Hardness Index
The following interpretations are opinions based upon inferences from borehole logs,
IMPORTANT NOTE Surtron Technologies (Australia) Pty Ltd cannot and does not guarantee the correctness or accuracy of any interpretations.

Therefore Surtron Technologies (Australia) Pty Ltd shall not be liable or responsible for any loss, damage, cost or expense incurred or sustained by anyone resulting from any interpretations.

SR INC Cs DEPTH *: AMP - DYN1 &: bIPT PP - DIP RD - AZIM RHI
cps 2010 deg 4 o 0" 180" 270" 0" | e | 0 900 180" 270" 0" ] 0 9% [
MF AZIM ) CALI - ATV 0°  90°  180°  270°  0° DIPA
30 mm 80 1m:20m Schmidt Plot - LH - Features Azimuth - Percent Interval (Count) 0 260
uT 56000 0 deg 360 70 mm 110 6 255 0° 90° 180° 270° 0°

2.40

Azimuth - Percent Interval (Count)

Depth: 2.00 [m] to 4.00 [m]
SchmidtPlot - LH - Features 0

Depth: 2.0 [m] to4.00 fm]
P

(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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5.60

6.00

6.40
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7.20

7.60

8.00

8.40

8.80

9.20

Schmidt Plot - LH - Features
Depth: 4.00 [m] t06.00 fm]

Azimuth - Percent Interval (Count)
Depth:4.00 [m] to 6.00 [m]
0

0
270° 90°
180°
Counts  Dipldeg] ~ Azildeg] Mean: 59.06
Mean 4 1484 5906 Std.Dev.: 0.00
Q@ 1 40.22 358.83 Min: 1112
@) 3 1668 10057 Max: 258.83
Azimuth - Percent Interval (Count)
Schmidt Plot - LH - Features Depth: 6.00 [m] to 8.00 [m]
Depth: 6.00 [m] t0.8.00 [m] 0
0
270° 90°
180°
Cos  Dipldeg]  Acilded] Mean: 245.11
Mean 1 ugs 2511 Std.Dev.: 0.00
) 3 3488 24511 Min: 245.11
Max: 245.11
Azimuth - Percent Interval (Count)
Schmidt Plot - LH - Features Depth: 8.00 [m] to 10.00 [m]
Depth: 800 [r] to 10,00 [m] 0
0
270°
270° 90°
180°
Counts  Dipldeg] ~ Azildeg] Mean: 155.81
Mean 4 2089 15581 Std.Dev.: 0.00
O 2 2084 140.82 Min: 12913
Q 2 1391 20633 Max: 270.25
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13.20

13.60

14.00

14.40

14.80

15.20

Schmidt Plot - LH - Features
Depth: 10.00 [m] to 12.00 [m]

Azimuth - Percent Interval (Count)
Depth: 10.00 [m] to 12.00 [m]
0

0
210° &) 90°
180°
180 Counts: 3.00
Counts  Dipldeg]  Azildeg] Mean: 143.27
Mean 3 284 14327 Std.Dev.: 0.00
@ 2 211 156.08 Min: 100.40
@] 1 1613 10040 Max: 180.96
Azimuth - Percent Interval (Count)
SchmidtPlot - LH - Features Depth: 12.00 [m] to 14.00 [m]
Depth: 12.00 [m] to 14.00 [m] 0°
0
q
270° 90°
180°
180 Counts: 5.00
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 331 Packer type: Double
PROJECT No.: 110-12936 Test No.: 1 Packer pressure: 2000kPa
Date: 2/03/2012 Gauge pressures measured in:  kPa
Tested by: Cs
Vertical depth to: |Top of test section (m): 21.50 Depth of centre of test section (m) 22.25
Base of test section (m): 23.00 Length of test section (m): 1.50
Centre of test section(m): 22.25
Base of casing (m): 20.00 Gauge Height above ground level 0.00
Ground water (m) NR Hole Diameter in test section (mm 75
1st period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4038.5 4038.7 4038.8 4038.9 Flow (I/min)
200 Water Take 0.00 0.20 0.10 0.10 0.027
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4039.0 4039.2 4039.6 4040.0 Flow (I/min)
300 Water Take 0.00 0.20 0.40 0.40 0.067
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4041.0 4043.2 4044.0 4044.8 Flow (I/min)
500 Water Take 0.00 2.20 0.80 0.80 0.253
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4043.1 4044.0 4044.0 4044.3 Flow (I/min)
300 Water Take 0.00 0.90 0.00 0.30 0.080
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4043.8 4043.4 4043.4 4043.2 Flow (I/min)
200 Water Take 0.00 -0.40 0.00 -0.20 -0.040
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 0.027 200.00 20.440 0.000 0.000 42.690 0.043 4.07E-09
2nd 0.067 300.00 30.660 0.000 0.000 52.910 0.086 8.21E-09
3rd 0.253 500.00 51.100 0.000 0.000 73.350 0.235 2.25E-08
4th 0.080 300.00 30.660 0.000 0.000 52.910 0.103 9.85E-09
5th -0.040 200.00 20.440 0.000 0.000 42.690 -0.064 -6.10E-09

*Where friction loss is assumed to be negligible.
N.B. Pressure Conversion: 1 bar = 100 kPa = 14.503 psi
Note - backflow in 5th period

SOIL SURVEYS ENGINEERING
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IN-SITU PACKER PERMEABILITY TEST RESULT

PROJECT: CRR BH No.: 331 Packer type: Double
PROJECT No.: 110-12936 Test No.: 2 Packer pressure: 2000kPa
Date: 2/03/2012 Gauge pressures measured in:  kPa
Tested by: Cs
Vertical depth to: |Top of test section (m): 11.00 Depth of centre of test section (m) 11.75
Base of test section (m): 12.50 Length of test section (m): 1.50
Centre of test section(m): 11.75
Base of casing (m): 10.00 Gauge Height above ground level 0.00
Ground water (m) NR Hole Diameter in test section (mm 75
1st period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4074.5 4076.8 4080.5 4083.0 Flow (I/min)
150 Water Take 0.00 2.30 3.70 2.50 0.567
2nd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4084.0 4089.0 4094.5 4097.0 Flow (I/min)
300 Water Take 0.00 5.00 5.50 2.50 0.867
3rd period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4097.1 4101.5 4104.2 4106.3 Flow (I/min)
500 Water Take 0.00 4.40 2.70 2.10 0.613
4th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4106.0 4107.1 4107.4 4107.6 Flow (I/min)
300 Water Take 0.00 1.10 0.30 0.20 0.107
5th period Time (mins) 0 5 10 15 Average
Gauge Pressure | Flow reading 4107.3 4107.3 4107.4 4107.6 Flow (I/min)
150 Water Take 0.00 0.00 0.10 0.20 0.020
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 0.567 150.00 15.330 0.000 0.000 27.080 1.425 1.36E-07
2nd 0.867 300.00 30.660 0.000 0.000 42.410 1.392 1.33E-07
3rd 0.613 500.00 51.100 0.000 0.000 62.850 0.665 6.36E-08
4th 0.107 300.00 30.660 0.000 0.000 42.410 0.171 1.64E-08
5th 0.020 150.00 15.330 0.000 0.000 27.080 0.050 4.81E-09

*Where friction loss is assumed to be negligible.
N.B. Pressure Conversion: 1 bar = 100 kPa = 14.503 psi

SOIL SURVEYS ENGINEERING



