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SECTION 2 - THE SITE

2.1 Background

211  Acid Sulfate Soil Assessments

Three previous ASS assessments have been completed at the Portside Wharf site by Butler Partners and the
results are given in the following reports:

Acid Sulfate Soil Investigation Acid Sulfate Soil Investigation

Portside Wharf - Brisbane Cruise Terminal Second Level Basement Option

37 Harbour Road, Hamilton Portside Wharf— Brisbane Cruise Terminal
37 Harbour Road, Hamilton

Project No.: 03900 Dated: 22 May 2003 Project No.: 03900 Dated: 26 August 2003

Acid Sulfate Soil Investigation

Proposed Extension to Portside Wharf

5 & 19 Hercules, Hamilton

Project No.: 03900H  Dated: November 2006

In summary, the three investigations comprised (in total) the following:

o nine test pits and twenty-seven bores carried out to a maximum depth of 31.35m, with samples
collected at 0.25m (2006 investigation) and 0.5m (2003 investigations) depth intervals (or where a new
strata was identified) in the depth range 3m to 6m generally;

° field pH screening tests were undertaken for each disturbed sample; and

° testing of selected samples for Peroxide Oxidation — Combined Acidity and Sulfate (POCAS) testing
and Chromium Suite based on the field pH results.

21.2  Groundwater

As part of the geotechnical assessment of the Portside Wharf site a groundwater modelling assessment was
undertaken by Butler Partners and the results are given in the following report:

Groundwater Modelling
Portside Wharf
Project No.: 03900B  Dated: 19 July 2004

Portside Wharf - Stage 2
Buildings 2, 4 & 5 Page 2 0f 12
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SECTION 3 - FIELD WORK

3.1 Field Work Methods

The field work for the investigation has been conducted in three stages (namely May 2003, June 2003 and
September 2006), and comprised the drilling of twenty-seven bores using truck mounted Jacro 350, trailer
mounted Gemco HP7 and HS7 and a track mounted Geoprobe 6610D7 drilling rigs, all operating solid flight
augers to a maximum depth of 6.0m below ground level.

In areas of concrete slabs overlying voids (encountered within a former Cold Store area) and at locations where
drilling refusal was encountered (on ‘large’ rubble/cobbles within the existing fill), nine test pits were excavated
using a Caterpillar 330B excavator.

Strata identification was based on materials recovered on the augers flights or within the excavator bucket.
Samples were collected at between 0.25m and 0.5m depth intervals in the bores to between 2.4m and 6.5m
depth. Samples were placed in sealed bags with as much air as possible excluded, and stored in a cool esky
prior to dispatch to the testing laboratory.

All bores and test pits were backfilled with spoil on completion.

3.2 Test Locations and Supervision

Test locations were set out by hand-held GPS and/or reference to existing site features, and are indicated
approximately on the attached Drawing No. 1. Approximate ground surface levels at each test location were
interpolated from the ‘Contour & Detail Survey’ (Drawing Nos. 6121-04-01B,02B,03B,04B) prepared by Pike
Mirls McKnoulty, consulting surveyors.

An experienced geo-environmental engineer set out the test locations, logged the stratigraphy encountered in
the bores and supervised the field work.

Portside Wharf - Stage 2
Buildings 2, 4 & 5 Page 4 of 12
Harbour Road, Hamilton
Project No. 03900 13 March 2008
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4.3 Groundwater

A summary of groundwater depth/levels (where encountered during drilling/excavation) at test locations is given
in Table 1. No results are included for test locations where free water was not encountered during
drilling/excavation, nor where groundwater could not be observed due to the drilling process.

Table 1: Groundwater Depth/RL Observations

Test Location Srounditer
Depth(m) RL(m)
Bore 5 34 RL-0.2
Bore 6 2.6 RLO.4
Bore 7 3.1 RLO.1
Bore 9 3.0 RLO.2
Bore 12 35 RL-0.2
Bore 14 3.0 RLO.5
Bore 16 3.0 RLO.2
Bore 19 3.0 RLO.1
Bore 26 1.0 RL1.3
Bore 27 1.5 RL-0.2
Bore 31 3.0 RLO.4
Bore 32 26 RLO.3
Bore B25 3.0 RL0.0
Test Pit 1 2.2 RLO.0
Test Pit 2 1.3 RL0.0
Test Pit 3 1.4 RL-0.2
Test Pit4 35 RL0.2
Test Pit 8 3.0 RL0.3
Test Pit 10 3.3 RLO.1
Test Pit 17 3.0 RLO.3
Test Pit 18 3.0 RLO.8

4.4 Laboratory Testing

441  Field pH Screening Tests

Field screening tests were undertaken on representative disturbed soil samples recovered from the bores in the
depth interval of the second level basement option. Each screening test comprised two small sub-samples of
soil, one mixed with approximately 10mL of deionised water and the other mixed with approximately 10mL of
hydrogen peroxide (H202), buffered to a pH between 4.5 to 5.5 with sodium hydroxide.

The pH of the sub-samples was measured with a calibrated pH meter. The pH of the deionised water/soil
‘slurry’ (pHr) was measured after 2 to 5 minutes, whilst the pH of the hydrogen peroxide/soil ‘slurry’ (pHrox) was
measured after approximately 1 to 2 hours, or when reaction with the peroxide had visibly ceased. The results
of the screening tests are tabulated in Appendix B.

Portside Wharf - Stage 2
Buildings 2, 4 & 5 Page 6 of 12
Harbour Road, Hamilton
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PARTNERS

Samples were submitted for Chromium Suite analyses to confirm the results of the screening tests, and the
previous POCAS testing and to provide quantitative data on ASS (ifiwhere present). Samples were transported
to ALS for analyses under standard chain of custody protocol. A summary of results is given in Table 3.

Table 3: Summary of Chromium Suite Laboratory Test Results

Titratable Chromium AciEi : Net g
Bore Depth Material Shie Ac.tu.al Reducible Neutrall§:ng Acidity Rate
(m) ACId.Ity Sulfur - Capalety %S (kglt)
% Pyrite S | (Scr) %S % Pyrite S
BPE1 3.0-3.25 | Fill- Sand/Clay 5.9 <0.02 0.14 - 0.14 7
4.5-4.75 Fill - Sand 6.6 <0.02 <0.02 0.14 <0.02 -
B24 2.25-24 Fill - Sand 7.8 <0.02 0.02 0.17 <0.02 =
1.2-1.5 Fill - Sand 6.5 <0.02 <0.02 0.22 <0.02 g
B25 2.6-2.75 Fill - Sand 6.7 <0.02 <0.02 0.14 <0.02 =
5.5-5.8 Fill - Sand 7.2 <0.02 0.03 0.1 <0.02 -
0.75-1.0 Fill - Sand 7.3 <0.02 <0.02 0.19 <0.02 -
B26 3.25-35 Fill - Sand 6.5 <0.02 <0.02 0.14 <0.02 =
4.75-5.0 Fill - Sand 6.8 <0.02 0.03 0.22 <0.02 2
1.0-1.25 Fill - Sand 7.6 <0.02 <0.02 0.12 <0.02 -
B27 3.0-3.25 Fill - Sand 7.0 <0.02 <0.02 0.15 <0.02 2
5.75-6.0 Fill - Sand 8.7 <0.02 <0.02 0.13 <0.02 :

Notes:  Results in Bold exceed the QASSIT Action Criteria for disturbance of >1000 tonnes of soil (Section 5.1)
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PARTNERS

The results of the POCAS and Chromium Suite analyses indicate levels of oxidisable sulfur and potential acidity
above the QASSIT Action Criteria for the sandy material tested that contained silt/clay. These materials have
the potential to generate appreciable levels of acidity if allowed to oxidise. Some inherent neutralising capacity
appears to be present within the samples tested however, past experience indicates that it would be prudent
not to rely on this neutralising capacity. As such, application of a neutralising agent will be required to ensure
that the potential acidity of any disturbed natural silt and clay soils is adequately treated.

5.4 Acid Sulfate Soil Management

The dark grey silt/clay soils can be classified as ASS and therefore require treatment and management. All of
the test locations carried out across the site encountered interbedded layers of silt and clay in the sandy strata.
Management for ASS will be required where excavations are undertaken in these materials including silt and
clay lenses. Based on the anticipated works, the best method for management of ASS risk is to neutralise the
acidity by adding lime to excavated materials, which is to be undertaken at an approved off-site ASS treatment
facility, under that facilitie’s ASSMP; no treatment is to be undertaken on-site at Portside Wharf.

A summary of the procedures required to manage the potential acidity of these soils during the proposed works
is given below. The summary is provided for guidance only, and excavation at the site will need to be
undertaken under an approved acid sulfate soil management plan (ASSMP). A proposed ASSMP for site
earthworks is attached in Appendix D.

541  Confirmatory Testing

Since the levels of oxidisable sulfur in the silt and clay soils exceed the QASSIT criteria, additional laboratory
(SPOCAS or Chromium Suite) analyses will be required to confirm the requirements and rates of treatment.
The additional laboratory analyses can be undertaken prior to, or during, excavation works at the site at a
minimum rate of one test per 300m? of natural clay soils excavated.

542 Liming

The liming rate for the natural clays encountered on the site to the depths sampled/tested will probably be
variable however, based on the work completed to date, the POCAS testing indicates a maximum required
liming rate of 20kg of fine ag-lime per dry tonne of soil. The liming rate has been based on a factor of safety of
1.5 and a neutralising value of 80% for the ag-lime used. Additional confirmatory SPOCAS or Chromium Suite
testing (discussed in Section 5.4.1above) prior to, or during construction, may result in some variation to this
liming rate being required.

Bases of excavations in materials identified as ASS will also require treatment, at a minimum rate of 5kg per
square metre, spread evenly over the surface of exposed ASS.

Portside Wharf - Stage 2
Buildings 2, 4 & 5 Page 10 of 12
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546  Groundwater Drawdown

Based on the results of groundwater level monitoring and groundwater modelling, it is considered that bulk
excavation to RL0.6m will have no affect on the ‘average’ groundwater levels at the site.

5.5 Conclusions

The results of this investigation for soils to RL0.6m indicate that:

. the natural silt and clay materials encountered at the test locations are ASS;

o excavated natural silts/clays (or sands containing lenses/layers of these soils) will need to be treated
to neutralise potential acidity;

o natural sands not mixed with silts/clays do not require treatment;

o confirmatory and validation testing will be required during construction;

o care will be required during excavation to avoid mixing ASS with non-ASS;

e excavation of the natural silt and clay material should be undertaken under an ASSMP; and

° the proposed bulk excavation level will not effect ‘average’ site groundwater levels.

BUTLER PARTNERS PTY LTD

BRUCE BUTLER

Principal
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TEST PIT REPORT

Client: Multiplex Portside Wharf (Qld) Pty Ltd

Project: Portside Wharf - The Brisbane Cruise Terminal
Location: Harbour Road, Hamilton

Project No: 03900 / 03900A

TEST PIT 2

Page No: 1 of 1
Date: 15 May, 2003

Ground Surface Level: RL 1.3m*

E
g | 2
geioag == Q o
E Description x|~ | o =} 3
= —_ S @ o @ <
= [ ° =% =% - o
2 g | £ | E| 5| & 2
o o o | W w w -
0
FILL
- -brown and black, medium to coarse sand
| E | 03| 2
1 SAND(SP)
- brown, fine to coarse sand, with clay
i E | 22 | 2
0.9
1 —
1.5
i E 1.6 23
2 End of Test Pitat 1.7 m
Due to Test Pit Side Wall Collapse =1
2_
1.0~
3._
2.0
4_
-3.0-
D  Disturbed Sample B Bulk Sample E  Environmental Sample
U Undisturbed Tube (50mm diameter) pp Pocket Penetrometer Test (kPa) Is(50) Point Load Test Result (MPa)

Rig: Caterpillar 330B Excavator
Bucket Size: 1000mm
Groundwater: Measured at 1.3m depth during excavation

Remarks: * Interpolated from Pike Mirls McKnoulty "Contour & Detail Survey", Drawing Nos. 6121-04-01B,02B,03B,04B
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TEST PIT REPORT

Client: Multiplex Portside Wharf (Qid) Pty Ltd TESTPIT 4

Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 10of1

Location: Harbour Road, Hamilton Date: 15 May, 2003

Project No: 03900 / 03900A Ground Surface Level: RL 3.7m*

Description

Depth (m)

RL (m)

Lithology

Sample Type
Sample Depth (m)
Sample ID

Test Results

.(A)
~

(=]

CONCRETE

FOAM
1~ CONCRETE A
FILL

41

1—{  -brown, fine to coarse sand, with pockets of silt and gravel, dry

T
KKK
RIS
SRS
gt
X

AT
<
0RRRRERS
SR805E

5
otate]
e te%
55
535

0
&,

oo
2S5

55

otede!
ol

2
&
o,

|
0
X
ol
55055
egses
m

°
9.

9

ro
o
v

- pale brown, fine to medium sand, trace of shells, dry

£

55
eSele:
oJele
05

o,
5058
5

ool

5
)
5

35
o
25
5
%S

ro
|
0
X%
2535
5%
&5
5035

T
35
X
3505

24 | 44

SAND (SP)
1 -grey, fine to medium sand, with silt, wet

End of Test Pitat 3.6 m
Due to Test Pit Side Wall Collapse ]

35

D  Disturbed Sample B  Bulk Sample E  Environmental Sample
U  Undisturbed Tube (50mm diameter) pp Pocket Penetrometer Test (kPa) Is(50) Point Load Test Result (MPa)

Rig: Caterpillar 330B Excavator

Bucket Size: 1000mm

Groundwater: Observed at approximately 3.5m depth during excavation

Remarks: * Interpolated from Pike Mirls McKnoulty "Contour & Detail Survey", Drawing Nos. 6121-04-01B,02B,03B,04B




870'8€0'820°810-40-1Z19 "SON Buimesq ‘', foning [iejaq @ 1nojuog, Ajnouyiajy s axid woly pajejodsaiul , Syeway
Buijup Buunp ydap wy g Ajelewixosdde je paniasqQ :iejempunois
Jafiny :poujaly Buyug

LSH coweg :Bry

1s9) yibuang peoquiod leixy  (e) fianooay sidweg oy () (ed¥) 1581 Jajawoljeua jeyooq dd
1sa) yibuang peoTjuiod fesewelq () Bugounog Jowwey |ds (1ayouwrelp wwigg) aqny pagumisipun
(edi) Insay 3581 peo juiod (0s)s) (LdS) 188 sejewonauad piepuejs g sdwesyng g
Buuod 9NN 9 a|dweg [ejuswuosiaug g aidwes paqumisia @
- w ¢ Je alog Jo pug I
4
Gye B
02=N S =
LL'6'S 0t —E
—00
GG 3 . , ; i
Jom ‘pues as1e00 0} WnIpaly ‘umolq Jybi| ‘asuap wnipau -
. ms)anvs
§C s e T ]
G b
0¢ -2
—0'l
G 3 : ; : i
1siow ‘joaelB auy pue Jjis yim ‘pues asieod o} auy ‘umolq bl ‘asusp wnipsLu -
¢l ms)anvs
Gyl L
bZ=N 8 -
6CLLL 0l -y
—0¢C
€5 | | -
‘ Jem 's||ays Jo 80el} ‘pUBS 8SJ0D 0} AUy pue [aaelib auy ‘janelb Apues ‘umoiq by -
4 gg 3 I T T T T  sei9q00 pue jeneib - .
= (,eseqpEOL,) 1S10W
16 20 3 '|oAe16 suy ‘pues 851200 0} suly ‘pues Ajjaaeib ‘umoiq Jybi| Jano ees Jeydse - |-
10 -
T4 0
67
o =3 =2 =1 2 3 Ed
@ @ @ ) ] = =y
2 S o = < uonduasaq El
& 23
=
£}

WB'Z 1Y [aAa7 aaeung punois
£00Z ‘Aen G| :a)eq
| jo| oy ebeq

§ 3409

Y006£0 / 006£0 ‘ON J28fold

uojjiueH ‘S)BOH JnogqieH :UO_!JEODT

IBU!LUJQJ_ asiniy GUEQS!JQ a8yl - Heym Gp!SLIOd :joa_fmd
Pr1 Aid (PD) Heypm apisiod xejdinpy Jwelo

1¥0d3d 409




BORE REPORT e

Client: Multiplex Portside Wharf (Qld) Pty Ltd BORE 6
Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 1of1
Location: Harbour Road, Hamilton Date: 14 May, 2003
Project No: 03900/ 03900A Ground Surface Level: RL 3.0m*
E
-£=
2| = 2
E Description =| /| & o =
= £ - o = = o
2 S| | E| &§| 2
(=] o - w w w |
0 3.0
FILL
.. - asphalt seal over light brown, sandy fine to medium gravel, dry (‘oadbase”) | 1 0.25
| -brown, silty sand and fine to coarse gravel, trace of cobbles, dry i E ' 61
05
1 BB 7 ieiitivie S eI e W P T B 0.6
- light brown, medium to coarse sand, with silt, dry (Possible Natural)
T E 6-2
1 2.0 1.0 12,1412
- g N=26
il 1.45
1.5
SAND (SP)
- -medium dense, light brown, medium to coarse sand, with clay nodules in places, E 63
dry to moist
2] 1.0 20
) D
. 25
| -becoming grey, wet
| E 6-4
3+ 0.0 3.0 4,76
T S N=13
) 3.45
4
End of Bore at4 m
D  Disturbed Sample E  Environmental Sample C  NMLC Coring
B Bulk Sample S  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) SPT Hammer Bouncing (d)  Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () No Sample Recovery (a)  Axial Point Load Strength Test

Rig: Gemco HS7

Drilling Method: Auger

Groundwater: Measured at 2.6m depth during drilling

Remarks: * Interpolated from Pike Mirls McKnoulty "Contour & Detail Survey", Drawing Nos. 6121-04-01B,02B,03B,04B
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TEST PIT REPORT

Client: Multiplex Portside Wharf (Qld) Pty Ltd TESTPIT 8
Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 10f 1
Location: Harbour Road, Hamilton Date: 15 May, 2003
Project No: 03900 / 03900A Ground Surface Level: RL 3.3m*
E
=
2| B &
E Description x| | a| e -
=y - o @ @ @ @
£ £ -] = = = o
g S5 | £ | E| E| E 3
(=] o 4 7] 2 n e
0
CONCRETE
FILL
-1-.-grey and pale brown, sandy gravel (crushed rockfil) -1 04
- orange-brown, gravelly clayey sand ("deca") 7 E 05 fl
- brown, fine to coarse sand, with shells i
1 | E | 10 | &2
2.0
| -shellsand brown, fine to coarse sand i
SAND (SP) 19
2| -brown, fine o coarse sand E Jpg | &8
29
34 E 30 8-4
. End of Test Pitat 3.3 m
Due to Test Pit Side Wall Collapse B
4_
-1.0—
D  Disturbed Sample B Bulk Sample E  Environmental Sample
U  Undisturbed Tube (50mm diameter) pp Pocket Penetrometer Test (kPa) Is(50) Point Load Test Result (MPa)

Rig: Caterpillar 330B Excavator

Bucket Size: 1000mm

Groundwater: Observed at approximately 3.0m depth during excavation

Remarks: * Interpolated from Pike Mirls McKnoulty "Contour & Detail Survey", Drawing Nos. 6121-04-01B,02B,03B,04B
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TEST PIT REPORT

Client: Multiplex Portside Wharf (Qld) Pty Ltd TEST PIT 10
Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 1of 1
Location: Harbour Road, Hamilton Date: 15 May, 2003
Project No: 03900 / 03900A Ground Surface Level: RL 3.4m*
E
2| 3 s
= Description = [ o o 2
i _ o 2 @ Q =
= 3 = a a =4 o
g S| S| E|E| E 3
o @ i | (7] w0 7] =
0 3.4
CONCRETE
FILL B I R
4 -orange brown, clayey gravelly sand ("deco") il '
g s s B o g ) E gg 10-2
1- - grey-brown, sandy gravelly clay, with cobbles, trace of asphalt d ’
s oo e e s e ] ] E | 12| 103
| -brown, fine to coarse sand, with shells and cobbles 2.0 '
2] i E ;123 10-4
. 1.0
3+ i
-{ SAND (SP) E gi 10-5
- grey, fine to medium sand, with pockets of clay '
T End of Test Pitat 3.5m ]
- Due to Test Pit Side Wall Collapse -
4— -
. -1.0
D  Disturbed Sample B  Bulk Sample E  Environmental Sample
U  Undisturbed Tube (50mm diameter) pp Pocket Penetrometer Test (kPa) Is(50) Point Load Test Result (MPa)

Rig: Caterpillar 330B Excavator

Bucket Size: 1000mm

Groundwater: Measured at 3.3m depth during excavation

Remarks: * Interpolated from Pike Mirls McKnoulty "Contour & Detail Survey", Drawing Nos. 6121-04-01B,02B,03B,04B
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BORE REPORT

BORE 30
Client: Multiplex Portside Wharf (Qid) Pty Ltd
Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 4 of 4
Location: Harbour Road, Hamilton Date: 13-18 June 2003
Project No: 03900 Ground Surface Level: RL 3.4m*
E
o=
£l &
Description a ‘g’ 28
E = | B|%| S g
£ E|S| 2| & 2
g S | £ | 5| 5 2
a [ o2 | w 7] (=
| cLAvEY GRAVEL (GC) 12 270 29115
- dense, grey, fine to coarse gravel, with firm, dark grey silty clay lenses 24,0 o84 ' P,J-?;E
- 2 ...z 4 S =,
1 Tessy 2745
- lede 4
28
. GRAVEL (GW)
i - dense, grey and brown
71 -with cobbles
29—
30
g End of Bore at 30 m -
- Due to Significant Bore Sidewall Collapse in Gravels/Cobbles -27.0-
31— il
- -28.0
324 o
- -29.0
33— A
- -30.0
34 -
- -31.0
35— _
- -32.0—
36— =
D Disturbed Sample E  Environmental Sample c NMLC Coring
B Bulk Sample S  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d) Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () NoSample Recovery (a) Axial Point Load Strength Test

Rig: Jacro 350

Drilling Method: Auger to 0.8m (auger refusal), then wash bore with mud circulation

Groundwater: No free groundwater encountered during drilling

Remarks: * Interpolated from PMM Contour and Detail Survey, Drawing Nos. 6121-04-018,02B,03B,04B. Groundwater monitoring bore installed
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BORE REPORT

Client: Multiplex Portside Wharf (Qid) Pty Ltd

Project: Portside Wharf - The Brisbane Cruise Terminal
Location: Harbour Road, Hamilton

Praject No: 03900

BORE 31

Page No: 2 of 4
Date: 4 and 5 June 2003
Ground Surface Level: RL 3.4m*

k] -
5 E
E || s g
Description Structures E 2| & - g £
E & SE|F|S8| & | 8 z
E _ g 58| » | 2 = & ]
= E | S O - - O = =
g 5| s $E|E|5| & S 3
o o - <O| w w A2 (&} =
| SILTY CLAYEY SAND (SM/SC) ek 00 124
_| -loose, grey, medium to coarse sand, with fine gravel and s N=
_| softclayey silt bands, medium gravel in places 9.45
10|
11
i
124 12.0 344
o s =8
i 12.45
13 -
| CLAYEY SILT (MH) 4 L4
_| -firm, dark grey -10.0
< CLAYEY GRAVEL (GC) —.‘;fz;
14— CLAYEY SILT (Mi) oA et
- -stiff, brown, with fine to medium sand 17
- 10 |4
- — -1
15 1=d 15.0
= — 1 u
. 2041 154 pp=170-260
- b L1
= _//
16— = |
= _//
= -13.0
~
i 441
17 J b1
| -very stiff 4 L4
| 140
- - L1
— _//
18 o 1
L1
D  Disturbed Sample E  Environmental Sample C  NMLC Coring
B Bulk Sample §  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d) Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () NoSample Recovery (a) Axial Point Load Strength Test

Rig: Jacro 350

Drilling Method: Auger to 3.0m, wash bore with mud circulation to 26.25m, then NMLC
Groundwater: Free groundwater encountered at 3.0m during drilling
Remarks: * Interpolated from PMM Contour and Detail Surver, Drawing Nos. 6121-04-01B,02B,03B,048
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BORE REPORT

Client: Multiplex Portside Wharf (Qld) Pty Ltd BORE 31
Project: Poriside Wharf - The Brisbane Cruise Terminal Page No: 4 of 4
Location; Harbour Road, Hamilton Date: 4 and 5 June 2003
Project No: 03900 Ground Surface Level: RL 3.4m*
k] s
3 £ .
=
Description Structures E 2| = = 2 &
= =gl 2| a o 8 ]
E @ = = @ w
= o8 @ @ = o &
= ;\_’ [x] o o —_
g s 5| 5| 2 | § g
o <O w 7] 2 o P
3 i 27.35
-| SANDSTONE (XW) c 25% RQD=0%
-1 - extremely low to very low strength, brown, fine to coarse
28— grained, with clayey bands 2195
| 28.25
- SANDSTONE (DW)
-{ - low strength, grey, fine to coarse grained
_ € 110% RQD=90%
29
: 29.35
SANDSTONE (XW) c 66% RQD=0%
7| -extremely low to very low strength, grey, with low 29.65
7 strength bands 5 | ¢ 13% | RQD=0%
30 30.05
- SANDSTONE AND MUDSTONE (XW)
-1 -extremely low to very low strength, interbedded bands of
- light grey sandstone and dark brown mudstone, some ) .
1 coal bands c 19% RQD=0%
3t
: 31,35
o End of Bore at 31.35 m ]
32 _
— -29.0
33 o
- -30.0—]
34 -
il -31.0—
35 o
= -32.0—
36 —| ]
D  Disturbed Sample E  Environmental Sample C  NMLC Coring
B Bulk Sample §  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U  Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d) Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () NoSample Recovery (a) Axial Point Load Strength Test

Rig: Jacro 350

Drilling Method: Auger to 3.0m, wash bore with mud circulation to 26.25m, then NMLC

Groundwater: Free groundwater encountered at 3.0m during drilling

Remarks: * Interpolated from PMM Contour and Detail Surver, Drawing Nos. 6121-04-01B,02B,03B,04B
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BORE REPORT

Clienf: Multiplex Portside Wharf (Qld) Pty Ltd BORE 32
Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 2of4
Location: Harbour Road, Hamilton Date: 30 May and 2 June 2003
Project No: 03900 Ground Surface Level: RL 2.9m*
5 e
5 £ 5
£
Description Structures 5 gl 2| = ] £
£ sfl S| < | £ | 8 g
= © O o =% —_ o
& EEE|E| B | 8| 3
=1 <o » @ L] o fid
_|  SAND (SP) AND GRAVEL (GP) 8.0 466
| -medium dense, grey and brown, medium to coarse sand ) N=12
| and fine gravel, with dark grey silty/clayey zones "
10|
11
12 12.0 766
. S N=12
= 1245
13
| GRAVEL (GW) AND SAND (SW)
| - medium dense, brown and grey, fine to coarse gravel
_| and fine to coarse sand, with silty/clayey zones/bands
14
| SANDY CLAYEY SILT (MH)
- -firm, dark grey, fine to medium sand
15 15.0 0,16
- S =7
- SILTY SAND (SM) 15.45 pp=80-140
- -medium dense, grey, fine to coarse sand
16
| SANDY CLAYEY SILT (MH)
| -firm, dark grey, fine to medium sand
17
_| SILTY SAND (SM)
_| -medium dense, grey, fine to coarse sand, with shells
_| and clay/silt bands in places
18]
D  Disturbed Sample E  Environmental Sample C NMLC Coring
B Bulk Sample §  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d) Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () NoSample Recovery (a) Axial Point Load Strength Test

Rig: Jacro 350

Drilling Method: Auger to 3.0m, wash bore with mud circulation to 28.5m, then NMLC

Groundwater: Free groundwater encountered at 2.6m during drilling

Remarks: * Interpolated from PMM Contour and Detail Survey, Drawing Nos. 6121-04-01B,028,03B,048
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BORE REPORT

Client: Multiplex Portside Wharf (Qld) Pty Ltd BORE 32
Project: Portside Wharf - The Brisbane Cruise Terminal Page No: 4 of 4
Location: Harbour Road, Hamilton Date: 30 May and 2 June 2003
Project No: 03900 Ground Surface Level: RL 2.9m*
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Description Structures E gl B - 2 &
= > Zg|l 2| A a 8 2
E 2 58| o @ = @ 8
g E|s cele| 2| = | % =
& 5 | S8 S| & 2 |3 g
o o o =T ] w <] o =
GRAVEL AND COBBLES (GW) T 270 22,16,15
- dense, brown and grey, with sand 7 s N=31
o | 2745
T -25.0
28— SANDSTONE (DW) |
-| -verylow strength, pale grey, medium to coarse grained, i
- with conglomeritic bands i %5
ol 260 0 | g 100% | RQD=100%
4 SANDSTONE (XW) 7
- cexvemelylowstrength,grey ] 24
- SANDSTONE (DW) ]
- - very low strength, grey, fine to coarse sand and fine 270
30— gravel ' 08
e ] g 100% | RQD=100%
e e e e B -28.0—|
31— -low strength, pale grey, medium to coarse grained | 31.0
g : 3
% + 290 C 100% | RQD=100%
| -verylowto low strength, grey and pale grey, medium to -
coarse grained, with conglomeritic bands, clay coating in - 5
NI 5 3255
- - low strength, grey, medium to coarse sand and fine 400 T
33| gravel o 0 C 100% |  RQD=100%
] 35
i End of Bore at 33.5m .
34| -31.0
35_| -32.0
16| -33.0—
D  Disturbed Sample E  Environmental Sample C  NMLC Coring
B Bulk Sample S  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d)  Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () NoSample Recovery (a)  Axial Point Load Strength Test

Rig: Jacro 350

Drilling Method: Auger to 3.0m, wash bore with mud circulation to 28.5m, then NMLC

Groundwater: Free groundwater encountered at 2.6m during drilling

Remarks: * Interpolated from PMM Contour and Detail Survey, Drawing Nos. 6121-04-01B,028,03B,04B
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BORE REPORT

Client: Multiplex Developments Australia Pty Ltd BORE B25
Project: DPI & F Portside Page No: 10of 1
Location: 19 Hercules Street, Hamilton Date: 23 September 2006
Project No: 03900G Ground Surface Level: RL 3.04m*
E
= —_—
g E
Description 3 ° a 2 0
£ P =| E|E|#~| & = 3
= = 8 = 5 = @ @ o
£ Elz|la2|al| 8¢t g ¥
a & i 2 2 L] P> @ =
3.0
O SAND aCa e a e 3 E {OJFl] B25A
FILL 0.25 '
Ts.-brown, medium grainedsand - o 1| .
1- cogr_s_e_sa_nd, with trace of greyash J," '
- moist e
1 1.0 1.0
| 12 E B25B
| 15
| E | | easc
e e e S s o e 20 20
wet 4
] 225
o 24 2.4
5 E B25D
j : 4R 26
] ?2.75
7 8
3 5 3.0
o 3.2
J 9
4 m 35
1 3.6
N " 375
4 4.0
il 13
4.25
— 14
45
7 15
| 475
5 5.0
= 16
5.25
- 17
55
7 18
- 5.75
19
6 6.0
End of Bore at 6 m
D  Disturbed Sample E  Environmental Sample C  NMLC Coring
B Bulk Sample S  Standard Penetrometer Test (SPT) 1s(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d) Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () No Sample Recovery (a) Axial Point Load Strength Test

Rig: 6610 D7 Geoprobe

Drilling Method: Pushtube

Groundwater: Free groundwater encountered at 3.0m depth

Remarks: * Interpolated from unreferenced plan provided by Multiplex Developments Australia Pty Ltd. Loose sands running into hole at 4.0m depth
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BORE REPORT

Client: Multiplex Developments Australia Pty Ltd BORE B27
Project: DPI & F Portside Page No: 10of 1
Location: 19 Hercules Street, Hamilton Date: 23 September 2006
Project No: 03900G Ground Surface Level: RL 3.04m*
E
= —
3 E
Description 2 g a s @8
= = g g = a (=] -
5 ge| 2|23 |3| 2| 2 3 &
B £ £ 7 @ £ E £ 7
a & 5 2 2 @ » 3 =
0 3.0
CLAY E | 005 | B2rA
7.\ grey, moderate plasticity : 0.15
1\ FILL / 04
\ / B27
-+ \-medium grained sand, slightly moist 7 = 0.5 L
- -brown, coarse sand . 0.75
1 1.0
5
] 125 ¢ | M2 | HBfC
. 6 14 D2
| 1.5
2_
| 25
7 11
™ B e e ey 275
- medium grained sand, minor clay, moist 12
3 30
| 13
325
e 14
35
7] 15
7| -fine grained sand, wet 16 %76
4— 4.0
4 17
425
1 sanp 45
| -loose, brown, coarse grained, wet 475
5] 5.0
] 525
I 55
I 5.65
5.8
6— End of Bore at 5.8 m
D  Disturbed Sample E  Environmental Sample C  NMLC Coring
B  Bulk Sample §  Standard Penetrometer Test (SPT) 1s(50) Point Load Test Result (MPa)
U  Undisturbed Tube (50mm diameter) HB SPT Hammer Bouncing (d) Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () No Sample Recovery (a) Axial Point Load Strength Test

Rig: 6610 D7 Geoprobe
Drilling Method: Pushtube
Groundwater: No free groundwater encountered during drilling

Remarks: * Interpolated from unreferenced plan provided by Multiplex Developments Australia Pty Ltd. Sands running into hole at 5.75m depth
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Notes on Description and Classification of Soil

The methods of description and classification of soils used in this report are generally based on Australian Standard AS1726-1993 “Geotechnical Site
Investigations”.

Soil description is based on an assessment of disturbed samples, as recovered from bores and excavations, or from undisturbed materials as seen in
excavations and exposures or in undisturbed samples. Descriptions given on report sheets are an interpretation of the conditions encountered at the time
of investigation.

In the case of cone or piezocone penetrometer tests, actual soil samples are not recovered and soil description is inferred based on published correlations,
past experience and comparison with bore and/or test pit data (if available).

Sail classification is based on the particle size distribution of the soil and the plasticity of the portion of the material finer than 0.425mm. The description of
particle size distribution and plasticity is based on the results of visual field estimation, laboratory testing or both. When assessed in the field, the
properties of the soil are estimated; precise description will always require laboratory testing 1o define soil properties.
Where soil can be clearly identified as FILL this will be noted as the main soil type followed by a description of the composition of the fill (eg. FILL - yellow-
brown, fine to coarse grained gravelly clay fill with concrete rubble). If the soil is assessed as possibly being fill this will be noted as an additional
observation,
Sails are generally described using the following sequence of terms. In certain instances, not all of the terms will be included in the soil description.

MAIN SOIL TYPE (CLASSIFICATION GROUP SYMBOL)

- strength/density, colour, structure/grain size, secondary and minor components, additional observations

Information on the definition of descriptive and classification terms follows.

SOIL TYPE and CLASSIFICATION GROUP SYMBOLS

Major Divisions Particle Size Classification Typical Names
Group Symbol
BOULDERS > 200mm
COBBLES 63 — 200mm
GRAVELS Coarse: 20 - 63 mm GW Well graded gravels, gravel-sand mixtures, littie
COARSE (more than half of coarse| Medium:6-20 mm or no fines.
GRAINED SOILS fraction is larger than|  Fipe: 2.36 -6 mm GP Poorly graded gravels and gravel-sand mixtures,
{more than half of material is|2-36 mM) little or no fines, uniform gravels.
larger than 0.075 mm) GM Silty gravels, gravel-sand-silt mixtures.
GC Clayey gravels, gravel-sand-clay mixtures.
SANDS Coarse: 0.6 —2.36 mm SW Well graded sands, gravelly sands, litlle or no
(more than half of coarse| Medium:0.2-0.6 mm fines.
fraction is smaller than| Fine: 0.075-0.2 mm SP Poorly graded sands and gravelly sands; litile or
2.36mm) no fines, uniform sands.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
SILTS & CLAYS ML Inorganic silts and very fine sands, silty/clayey
(liquid limit <50 %) fine sands or clayey silts with low plasticity.
FINE CLand Cl Inorganic clays of low to medium plasticity,
GRAINED SOILS gravelly clays, sandy clays, silly clays.
(more than half of material is oL Orgqnic silts and organic silty clays of low
smaller than 0.075 mm) plasticity.
SILTS & CLAYS MH Inorganic silts, micaceous or diatomaceous fine
(liquid fimit >50 %) sandy or silty soils.
CH Inorganic clays of high plasticity.
OH Organic clays of medium to high plasticity,
organic silts.
HIGHLY ORGANIC Pt Peat and other highly organic soils.
SOILS

Notes on Description and Classification of Soil
Revision 2, November 2001 Page 1 of 2
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PARTNERS

Summary of Field pH Screening Test Results

Screening Test Indicators
Moderate
Test Sample or
Depth Material Type Reaction pHe pHrox | strong pHe -
No. : pHrox<3
(m) reaction | pHrox>1
with
peroxide

18 2.1 Sand None 7.7 6.7

18 3.3 Sand None 7.3 5.3 v

19 1.0 Sand (Fill) None 8.4 74 v

19 2.0 Sand (Fill) Weak to Moderate | 8.5 7.7

19 3.0 Sand Weak to Moderate 8.0 6.3 v

20 1.0 Gravel & Clay (Fill) None 8.8 5.8 v

20 2.0 Sand None 8.4 6.3 v

20 3.0 Sand None 5.8 4.4 v

22 1.0 Sand (Fill) None 6.1 54

22 2.0 Sand None 7.8 5.4 v
Portside Wharf — Stage 2 Page 2 of 7
Building 2,4 &5 Appendix B

Harbour Road, Hamilton
Project No: 03900 13 March 2008
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