¢pDouglas &

PARTNERS

Report on Geotechnical Investigation

Green Square Stage 3
960A Bourke Street, Zetland

Prepared for Mirvac Green Square Pty Ltd

Project 72258.23

12 December 2025



Douglas Partners Pty Ltd
ABN 75 053 980 117
douglaspartners.com.au

V Dou Ias GROUNDED 96 Hermitage Road, West Ryde, NSW 2114
EXPERTISE (02) 9809 0666

PARTNERS

Document History

Details
Project No. 72258.23
Document Title Report on Geotechnical Investigation
Site Address 960A Bourke Street, Zetland
Report Prepared For Mirvac Green Square Pty Ltd
Filename 72258.23.R.001.RevO

Status and Review

Status Prepared by Reviewed by Date issued
RevO Peter Oitmaa Scott Easton 12 December 2025

Distribution of Copies

Status Issued to

RevO Mirvac - Linda Holliday

The undersigned, on behalf of Douglas Partners Pty Ltd, confirm that this document and all
attached drawings, logs and test results have been checked and reviewed for errors, omissions
and inaccuracies.

L]
Signature Date

Author /Z / % é;% é 12 December 2025

Reviewer 12 December 2025

bSi 1509001
o Douglas Partners acknowledges Australia’s First Peoples as the Traditional Owners of the Land and Sea
CERTIFIED on which we operate. We pay our respects to Elders past and present and to all Aboriginal and Torres

5604853 Strait Islander peoples across the many communities in which we live, visit and work. We recognise and

respect their ongoing cultural and spiritual connection to Country.



PARTNERS

¢ Douglas | s

Table of Contents

Page No
1. INEFOAUCTION oottt b s b e ettt 1
1.1 TIE PrOJECT sttt sttt bbbttt bbb s bbbt 1
T2 TS REPIOIM ettt bttt e bbb bbb bbb s s b eent s 1
2. SITE DESCIIPTION oottt a bbb st s st bbbt e bbb s b bs st b been s 2
3. REGIONAI GEOIOQY weervrierreirieeeieieeese e e s s st ssssssssessssss s ss s ss s ss s s ss s s st sessnees 2
4. SUMMATY OF INVESTIGATIONS oottt sttt st sss st rees 3
41 2011 GeoteChniCal INVESTIGATION ..ottt sttt et sessnees 3
4.2 2015 GeotechniCal INVESTIGATION ...ttt sas s sesnas 3
5. FIEIA WOTK RESUITS oottt ss s sttt ss et 4
D1 BOTENOIES ettt Rt 4
52 GroundwWater MONITOMING ettt sae s sss s sss s sss s ssss s sassas s sassss s sanes 5
5.3 PermeEabilily TESTING ettt sttt sanes 7
6. LalOratory TESTING .ottt sttt bbbttt saen s 10
7. GEOLECNNICAI MO ittt ittt bbb bttt bt eries s 10
8. PropoSed DEVEIOPIMENT ...ttt sttt st st seeraas 10
9. COMIMIENTS ..ttt e e e e e e e e e e n
O EXCAVATION ettt st e e b N
9.2 EXCAVATION SUPPOM ettt sses s ssss s ssss s sasssessassnessssnnsaes n
0.3 GrOUNGWALET oottt ssisee sttt st s bbb bbb 14
0.4 FOUNAATIONS ittt e e et 15
0.5 PAVEMIENTES ettt e 16
9.6 Potential Impact on Airport Rail LIN€ TUNNE| ... 16
D7 SEISINICITY ettt sttt s st s bbbt bbb bbb e bbbt et bbbt 17
D8  AGGIESSIVILY ittt sttt s bbb bbb bR bbb st e e 17
9.9 ACIA SUITATE SOIIS.cuiiieeeee ettt ettt sttt 17
TO.  LIMIEGTIONS ettt sesessasessssessssesassesisse s it st st sttt ittt 17
Appendix A: Notes About this Report
Appendix B: Drawings
Appendix C: Borehole Logs
Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025



GROUNDED
EXPERTISE Page10f18

@) Douglas

PARTNERS

Report on Geotechnical Investigation
Green Square Stage 3
960A Bourke Street, Zetland

1. Introduction
11 The Project

This report supports one of the detailed State Significant Development Applications (SSDA) (SSD-
83899206) and concurrent rezoning being lodged with the Department of Planning, Housing and
Infrastructure (DPHI) for the construction of three mixed-use Build-to-Rent buildings at 960A
Bourke Street (the site). The site is also known collectively as Sites 7,17 and 18 of the Green Square
Town Centre (GSTC) and is legally described as Lot 6, DP 1199427. The proponent for the SSDA is
Mirvac Green Square Pty Limited.

The proposal aims to:

e Respond to the housing challenges facing Sydney through the delivery of diverse housing
types in a highly accessible location;

e Demonstrate the strategic and site-specific merit of accommodating the proposed height
and FSR of development on the site;

e Contribute to the establishment of Green Square as a town centre through a mixed-use
approach and use urban design principles to integrate residential and non-residential land
uses;

e Improve the pedestrian connectivity throughout the site, while encouraging the direct
connections to public transport and the existing street network; and

e Appropriately respond to neighbouring development and public domain within the GSTC
through podium and tower forms with appropriate massing, which protect solar access and
minimise environmental impacts.

1.2  This Report
This report presents the results of geotechnical investigations undertaken on the site.

It is understood that the development will include the construction of three residential buildings
over a common basement, and pedestrianised laneways. The buildings will be up to 19 to 20-
storeys and will be constructed over a common one-level basement which will be approximately
5m below the ground surface levels. The basement will not cover the full site footprint and
therefore some structure will be constructed at or near the ground surface.

Various investigations have been undertaken to provide information on the subsurface
conditions on the site and have included the drilling of boreholes, the installation of groundwater
monitoring wells, groundwater level monitoring, laboratory testing and engineering
interpretation. Details of the previous field work and comments relevant to design and
construction are given in this report.

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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Douglas Partners has previously completed the following geotechnical investigation reports on
the wider Green Square Town Centre site:

e Reporton Preliminary Geotechnical Investigation Rev 1dated 1 March 2011 (Project 72258.00);

e Report on Geotechnical Investigation for GSTC Sites 7, 17 and 18 Rev 3 dated 27 April 2023
(Project 72258.05).

This current report, which supersedes the previous reports, uses selected results from the
previous investigations and a copy of the relevant borehole logs is given in Appendix C.

This report does not include the assessment of surface or sub-surface materials or groundwater
for contaminants, within or adjacent to the site. It is understood that another consultant is
undertaking the contamination assessment for the site.

2. Site Description

The site is legally known as Lot 6 DP 1199427 and is bounded by Tweed Place and a multi-storey
residential building to the north-west, Ebsworth Street and multi-storey residential buildings to
the north-east, Paul Street to the south-east, and Green Square Library and Plaza to the south-
west. It has an area of approximately 5130 mZ2.

The ground surface on the site slopes gently downwards to the north and west at grades in the
order of 2% to 3%. The surface levels vary from about RL 18.1 m relative to the Australian Height
Datum (AHD) near the south-eastern corner of the site to RL151m AHD in the north-western
corner.

The site is currently covered with asphalt and was recently used to house temporary site sheds
and provide vehicle parking for an adjacent development. A temporary public walkway links
Green Square Library and Plaza with Ebsworth Street through the centre of the site.

3. Regional Geology

The Sydney 1:100 000 Geological Series Sheet shows that the site is underlain by Quaternary-aged
medium to fine-grained marine sands with podsols. Although not mapped, there is a significant
depth of fill across the site associated with previous land uses as a clay/shale quarry and its
subsequent backfilling.

An extract of the mapping is provided in Figure 1.

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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Figure 1: Extract from geological map with surface contours shown at 10 m intervals to AHD

4. Summary of Investigations
4] 2011 Geotechnical Investigation

The field work for the 2011 preliminary geotechnical investigation on the wider Green Square
Town Centre site included the drilling of three cored boreholes (P3, 13 and 14) to depths of
between 149 m and 18.2 m using truck-mounted drilling rigs. The boreholes were labelled
according to the site on which they were drilled; ‘P’ referring to the former Zetland Police complex
site and ‘I’ referring to the former incinerator site.

4.2 2015 Geotechnical Investigation

The field work for the 2020 geotechnical investigation on the site included the drilling of seven
cored boreholes (7-1to 7-4,17-1,17-2 and 18-1) to depths of between 14.4 m and 18.2 m using truck-
mounted drilling rigs.

Three boreholes (7-2, 7-3 and 18-1) were converted to temporary groundwater monitoring wells at
the completion of drilling. This involved inserting Class 18 uPVC screen and casing to the required
depth, backfilling the screened length with gravel, plugging the top of the gravel with bentonite
pellets and backfilling the casing with drilling spoil.

The construction details of the groundwater monitoring wells are provided in Table 1.

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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Well Location RL of Ground RL of Top of Screen RL of Base of
Surface Screen
7-2 17.2 13.2 12
7-3 15.1 9.7 0.7
18-1 181 171 27

Notes: All levels are in metres and relative to AHD

Slug testing was carried out in each monitoring well to assess the permeability of the surrounding
soils. Both drawdown and inflow slug tests were undertaken. A drawdown slug test involves
pumping water from the monitoring well and measuring the rate of recovery of the water level.
An inflow slug test involves adding water to the monitoring well and measuring the rate of
dissipation of the water. Both these methods are commonly used to estimate soil permeability
rates at depth.

The rates of recovery and dissipation were measured using LevelTROLL 500 data loggers which
were vented to allow atmospheric pressures to be taken into account in the water pressure
readings. The loggers measured water levels at one second intervals during the testing
programme.

LevelTROLL 500 vented data loggers were installed in the groundwater monitoring wells to
monitor groundwater levels on the site. The loggers were installed on 5 June 2015 and recovered
on 3 August 2015.

The borehole locations are shown on Drawing G1in Appendix B. The ground surface levels at the
bores were measured to AHD.

5. Field Work Results
5.1 Boreholes

The subsurface conditions encountered in the boreholes are presented in the borehole logs in
Appendix C. Notes defining descriptive terms and classification methods are included in
Appendix A. The boreholes encountered:

. FILL — sandy and clayey fill with varying proportions of ripped sandstone, brick, glass,
charcoal, ash, rubber, wood, steel, lead and organic material to depths of between 4.4 m
and 121 m. Numerous obstructions resulted in slow drilling progress;

. NATURAL SOILS - silty clay from 5.5 m to 1.1 m depth in bore 18-1. Sand, clayey sand, clay
and sandy clay from 4.4 m to 12.5 m depth in bore P3. Silty sand and sand from 9.8 m to
12.3 m depth in bore I3. Natural soil was not encountered in the other boreholes where
filling was directly underlain by bedrock;

. BEDROCK - sandstone, siltstone and laminite from depths of between 9.6 m and 12.3 m to
the base of the bores at between 14.4 m and 18.2 m depth. In some bores the rock had a
veneer of weathered material overlying medium and high strength rock, while in others the
rock was medium or high strength from its surface.

72258.23.R.001.RevO
December 2025
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Table 2 summarises the levels at which different materials were encountered in the boreholes.
The rock has been classified in accordance with a system developed by Pells et al (1998) which
classifies rock strata depending on strength, fracturing and defects. Class V rock is typically very
low strength, highly weathered and highly fractured rock whereas Class | rock is typically high
strength, fresh and unbroken rock.

Table 2: Summary of Material Strata Levels and Rock Classifications

RL of Top of Material Strata (m, AHD)

Strata

70 | 7.2 | 73 | 7-4 | 171 | 172 | 181 | 13 4 | P3
Ground 7.0 | 172 | 1581 | 161 | 179 | 179 | 181 | 172 | 155 | 175
Surface/ Fill
Natural
o NE | NE | NE | NE | NE | NE | 126 | 74 | NE | 133
Class V/IV 62 | 55 | 55 | 40 | 58 | 71 | 70 | 49 | 70 | 50
Bedrock
Class Il

NE | NE | 53 | 36 | 30 | NE | 49 | 41 | 57 | 27
Bedrock
Class I/ 58 | 52 | NE | 31 | 22 | 51 | 39 | 35 | 50 | 15
Bedrock
Base of

04 | 00 | 07 | 19 | 07 | 04 | 21 | 10 | 06 | -05
Borehole

Notes: NE = not encountered; Rock classification in accordance with Pells et al (1998)

52 Groundwater Monitoring

Groundwater observations were made in the temporary groundwater monitoring wells installed
following the completion of drilling and prior to permeability testing. A summary of these

observations is provided in Table 3.

Table 3: Summary of Groundwater Observations in Groundwater Monitoring Wells

RL of Groundwater (m, AHD)

Date of Observation
DP7-2 DP7-3 DP18-1

5June 2015 n.7 1.6 13.4

Groundwater levels were monitored using the vented loggers installed in the wells. The loggers
were configured to record water levels at two-hourly intervals during the monitoring period.

A graphical summary of the monitoring data is shown in Figures 2 to 4. Daily rainfall information
recorded by the Bureau of Meteorology at Sydney Airport is also included on the graphs. It should
be noted that the daily rainfall totals are reported as rainfall in the 24 hours to 9 am rather than
from midnight to midnight.

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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Figure 2: Results of Groundwater Monitoring in Monitoring Well 7-2
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Figure 3: Results of Groundwater Monitoring in Monitoring Well 7-3
Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
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Figure 4: Results of Groundwater Monitoring in Monitoring Well 18-1

53 Permeability Testing

The results of the drawdown and inflow slug testing are shown in Figures 5to 7. In each case, the
data from the LevelTROLL loggers is plotted as water level against time. The water levels have
been converted from pressure readings and the elapsed time is shown in seconds.

It should be noted that the shape of the graphs appear irregular in some cases which is due to
the process of installing the monitors and removing water from or adding water to the
monitoring wells during testing.

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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Figure 5: Results of Permeability Testing in Monitoring Well 7-2

Permeability Testing 7-3
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Figure 6: Results of Permeability Testing in Monitoring Well 7-3

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
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Figure 7: Results of Permeability Testing in Monitoring Well 18-1

The soil permeability adjacent to each monitoring well was assessed using the slug test results.
The data plotted on Figures 2 to 4 was selectively analysed to determine representative values of
soil permeability. The results of the analyses are shown in Tables 4 and 5.

Table 4: Results of Soil Permeability Analyses (m/s)

Well Location Drawdown Injection Average
Permeability (m/s) Permeability (m/s) Permeability (m/s)
7-2 43 x170° 2.3x10° 33x10°
7-3 3.4 x10° 6.1x104 32x10*4
18-1 21x10° Incomplete data 21x10°%
Table 5: Results of Soil Permeability Analyses (m/day)
Drawdown Injection Average
Well Location Permeability Permeability Permeability
(m/day) (m/day) (m/day)
7-2 3.7 2.0 29
7-3 29 52.7 27.8
18-1 1.8 Incomplete data 1.8

Geotechnical Investigation, Green Square Stage 3

960A Bourke Street, Zetland

72258.23.R.001.RevO
December 2025
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6. Laboratory Testing

Sixty-five samples selected from the better-quality rock core were tested for axial point load
strength index (Isso). The results ranged between 0.1 MPa and 3.2 MPa which correspond to very
low to low strength and very high strength rock, respectively. These Isso results suggest an
unconfined compressive strength (UCS) in excess of 60 MPa for the very high strength rock
encountered during the investigation.

7. Geotechnical Model

The site is underlain by fill which appears to have been placed over natural soils and/or bedrock.
The fill is generally a mixture of soil types with significant proportions of ripped sandstone and
building rubble. Ash and charcoal were also encountered. The SPT results indicate the density
of the fill is variable and ranges from the equivalent of very loose to dense sand. Numerous
obstructions were encountered in the fill during drilling.

The natural soils (where present) comprise clays and sands. Natural soils were only encountered
in the bores at the south-eastern end of the site, and filling was present directly over bedrock in
the majority of cases.

The bedrock generally varied from very low strength to high strength siltstone, sandstone and
laminite. The surface of the Class II/| bedrock typically varied from RL 5.8 m to RL1.5 m AHD.

The groundwater levels on the site were measured at between RL11.6 m and RL14.0 m AHD
during the monitoring period. The groundwater appears to dip towards the north-west and is
likely to be influenced by the geometry of the former shale quarry, the Green Square railway
station cavern and associated rail tunnel, as well as the surrounding groundwater regime.

This inferred geotechnical model is shown in Sections A-A and B-B in Drawings G2 and G3 in
Appendix B.

8. Proposed Development

It is understood that the development will include the construction of three residential buildings
over a common basement, and pedestrianised laneways. The buildings will be up to 19 to 20-
storeys and will be constructed over a common one-level basement which will be approximately
5m below the ground surface levels. The basement will not cover the full site footprint and
therefore some structure will be constructed at or near the ground surface.

The geotechnical issues considered relevant to the proposed development include excavation,
excavation support, backfilling, groundwater, foundations and pavements. Comments on
potential impacts upon the Airport Rail Line tunnel, seismicity and aggressivity are also provided.

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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9. Comments
91 Excavation

Excavation for the basement will primarily be required within fill and should be readily achievable
using conventional earthmoving equipment such as a hydraulic excavator with bucket
attachment. Bulk excavation in rock will not be required and vibrations associated with such
activities will therefore not be transmitted.

Depending on the design basement level, excavation works may need to be undertaken in
conjunction with a dewatering programme to reduce the moisture content of the soils and allow
machinery to work on the site. This may entail the use of a large pump connected to spear-points
within the excavation, sumps within the excavation, or a combination of the two. An appropriate
dewatering methodology can be developed once the design of the basement has been
completed.

It should be noted that any off-site disposal of spoil will generally require assessment for re-use
or classification in accordance with current Waste Classification Guidelines (NSW EPA, 2014).

9.2 Excavation Support
921 General

Vertical excavations in fill are not expected to be self-supporting for any extended period of time.
Temporary batters may be able to support excavations in some areas of the site above the
groundwater table and should be cut no steeper than 1.5H:1V in the fill materials, subject to
assessment. Elsewhere, shoring support will therefore be required.

Suitable shoring systems where groundwater is temporarily below the proposed bulk excavation
level include anchored contiguous pile walls and driven steel sheet piles. Contiguous pile walls
can be constructed by installing concrete or grout-injected continuous flight auger (CFA) piles
around the perimeter of the basement so that the adjacent piles are close or touching, thereby
supporting the material behind the wall. Any gaps between piles can be plugged with grout as
excavation proceeds.

Driven steel sheet piles are installed around the perimeter of the basement area prior to the
commencement of excavation. The adjacent sheets are interlocked to provide support to the
material behind the wall. Driving sheets through the filling may prove problematic and pre-
drilling in some areas of the site may be necessary. Vibrations induced by driving equipment may
also impact adjacent structures and detract from the suitability of this option.

Suitable shoring systems where groundwater is above the proposed bulk excavation level include
anchored secant pile walls and diaphragm-type walls. Secant pile walls are constructed in a
similar manner to contiguous pile walls except that the piles overlap to provide a water-tight seal.
This can be undertaken by installing stronger piles between lower-strength piles (‘hard-soft’ type
wall), stronger piles around the entire basement perimeter (‘hard-hard’ type wall) or by installing
jet-grout between the stronger piles in lieu of lower-strength piles.

Diaphragm-type walls involve constructing a continuous wall below the ground surface prior to
the commencement of excavation. This can be achieved using a large clamshell bucket with

Geotechnical Investigation, Green Square Stage 3 72258.23.R.001.RevO
960A Bourke Street, Zetland December 2025
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appropriate support for the sides of the excavation provided by either guide-walls or bentonite
slurry. Concrete is then poured into the excavation and steel reinforcement added to create the
wall. Alternatively, cutter-soil mixing (CSM) machines can be used to inject concrete and/or
cement into the existing soils to construct the wall. Steel reinforcement is usually added by
means of vertical steel sections. It is noted that CSM walls may not be suitable for the site due to
the heterogeneous nature of the filling materials present.

All these wall types are likely to require the use of temporary ground anchors to provide lateral

support during construction. Permanent lateral support would need to be provided by floor slabs.
9.22 Earth Pressures

Excavation faces retained either temporarily or permanently will be subjected to earth pressures

from the ground surface down to the base of the excavation. Table 6A outlines material and

strength parameters that could be used for the design of excavation support structures using the
WALLAP program. Table 6B outlines parameters that could be used for finite element packages

such as PLAXIS.

Table 6A: Material and Strength Parameters for Excavation Support Structures (WALLAP)

Unit Def. . , Drained Drained Ultimate
Poisson’'s K, for

Material Weight | Modulus . Friction | Cohesion WALLAP Passive
(kN/m?3) (MPa) Ratio Angle (°) (kPa) Pressure?

Existing Sandy Fill 20 10 0.35 28 1 0.6 Ko=25

Loose Sands 20 20 0.3 30 0] 0.5 Kp =25

Firm/Stiff Clays 20 25 03 24 3 0.6 Kp=25

Very Stiff/Hard Clay 20 50 03 26 5 0.6 Kp=33
Class V/IV Rock 21 200 03 30 20 0.6 1000 kPa
Class Il Rock 23 1000 0.25 38 300 1 3000 kPa
Class Il/1 Rock 24 2000 0.2 42 800 1 6000 kPa

Notes: 'Unless unfavourably jointed; ?2Only below bulk excavation level and where jointing is favourable

Table 6B: Material and Strength Parameters for Excavation Support Structures (PLAXIS)

) Unit Def. . , . . ..

. Material N Poisson’s | Cohesion Tension Friction

Material Model Weight Modulus . (kPa) (kPa) Angle ()

(kN/m?) (MPa) Ratio g

Existing Sandy Fill M-C 18 15 0.35 1 0 28
Existing Clay Fill M-C 18 25 0.3 3 0 25
New Pit Backfill M-C 20 25 0.3 3 0 25
Class V/IV Rock M-C 21 200 03 20 0 30
Class Il Rock M-C 23 1000 0.25 300 50 38
Class I/l Rock M-C 24 2000 0.2 1000 300 43

Notes: M-C = Mohr-Coulomb

72258.23.R.001.RevO
December 2025
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Pile sockets below the bulk excavation level for the purpose of passive restraint should have a
minimum length of two pile diameters below the lowest level of any nearby excavation (including
any detailed excavations).

Retaining walls with a single row of support could be designed by assuming a triangular lateral
earth pressure distribution (increasing linearly with depth). The lateral pressure distribution on a
multi-anchored or braced wall is complex and for preliminary design purposes a trapezoidal
distribution where the maximum pressure acts over the central 60% of the wall could be
assumed. It is recommended that a sophisticated software package such as WALLAP or PLAXIS
be used to analyse the shoring system to refine the preliminary design prior to commencement
of construction.

Lateral pressures due to surcharge loads from adjacent buildings, pavements, construction
machinery etc. should be included where relevant. Hydrostatic pressure acting on the shoring
walls should also be included in the design where adequate drainage is not provided behind the
full height of the walls.

9.23 Ground Anchors

Where necessary, the use of declined tie-back (ground) anchors is suggested for the lateral
restraint of the perimeter piled walls. Such ground anchors should be declined below the
horizontal to allow anchorage into the stronger materials at depth. The design of temporary
ground anchors for the support of piled wall systems may be carried out using the allowable
average bond stresses at the grout-rock/soil interface given in Table 7.

Table 7: Bond Stresses for Anchor Design

Material Description Allowable Bond Stress (kPa) Ultimate Bond Stress (kPa)
Fill/Natural Soils 25 50
Class V/IV Rock 70 140
Class Il Rock 300 600
Class 11/l Rock 750 1500

It is unlikely that conventional anchors will have sufficient capacity unless they are installed in the
bedrock. Secondary-grouted anchors could be used in the fill and natural soils to increase the
anchor capacity. This technique involves installing a conventionally-grouted anchor and then,
once cured, injecting grout into the anchor at a higher pressure to crack the primary grout and
densify the surrounding materials. This technique is specialised and only experienced
contractors should be engaged for the design and installation of secondary-grouted anchors.

Ground anchors should be designed to have a free length equal to their height above the base of
the excavation and have a minimum 3 m bond length. After installation they should be proof
loaded to 125% of the design working load and locked-off at no higher than 75% of the working
load. Periodic checks should be carried out during the construction phase to ensure that the
lock-off load is maintained and not lost due to creep effects or other causes.

The parameters given in Table 7 assume that the anchor holes are clean and adequately flushed,
with grouting and other installation procedures carried out carefully and in accordance with good

72258.23.R.001.RevO
December 2025
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anchoring practice. Careful installation and close supervision by a geotechnical specialist may
allow increased bond stresses to be adopted during construction, subject to testing.

The excavation and anchoring methodology will need to be confirmed by the shoring wall
designer, however it is common practice that excavation is only allowed to occur to a nominal
depth of, say, 0.5 m below each design anchor elevation until the anchors have been installed and
adequately stressed. The anchors should also be placed to avoid clashes with the basement slab
levels.

In normal circumstances the building will restrain the basement excavation over the longer term
and therefore ground anchors are expected to be temporary only. The use of permanent anchors
would require careful attention to corrosion protection. Further advice on design and
specification should be sought if permanent anchors are to be employed on this site.

It will be necessary to obtain permission from neighbouring landowners prior to installing
anchors that will extend beyond the perimeter of the site. In addition, care should be taken to
avoid damaging buried services and pipes during anchor installation.

9.3 Groundwater

The groundwater levels measured during the previous monitoring period vary between RL 11.6 m
and RL14.0 m AHD. It appears as though the groundwater in the south-eastern portion of the
site (i.e. BH18-1) is on average at about RL13.8 m AHD. The groundwater in the north-western
portion of the site (i.e. BH7-2 and BH7-3) is on average at about RL11.8 m AHD. A 2 m variation in
levels has therefore been observed on the site.

As with the adjacent development sites, a design groundwater level of at least 2 m above the
measured levels is recommended to account for increases in water levels over time. The design
groundwater level in the south-eastern portion of the site will therefore be 2 m higher than in the
north-western portion.

If the design groundwater level is above the proposed basement level, the basement will need to
be designed and constructed to reduce water ingress into the finished structure. Two options
that could technically be considered include: tanking the basement to a level equal to or above
the adopted design groundwater level, or installing a cut-off wall around the perimeter of the
basement to potentially reduce the inflow volumes to manageable quantities.

Tanking the basement involves constructing a water-tight floor slab and basement walls to limit
ingress to negligible volumes. This may be able to be achieved by detailing a water-tight joint at
the slab-wall interface or by constructing an integrated slab-wall structure without joints. The
walls and slab will need to be designed to resist hydrostatic pressure both globally (i.e. uplift of
the entire building) and locally (i.e. pressure between column/slab supports).

The provision of a cut-off wall to reduce inflow volumes will involve the construction of a water-
tight wall around the perimeter of the basement down to and into the medium/high strength
sandstone. Suitable wall types include secant-pile walls and diaphragm walls as discussed in
Section 9.2, although secant-pile walls utilising jet-grout may be necessary due to issues
associated with maintaining a water-tight piled structure at depth. Further, this option will not
prevent water entering the basement as water will still flow through vertical joints within the
bedrock, and long-term pumping of groundwater will be required. The issues associated with
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long-term pumping and discharge of groundwater will need to be considered when assessing
the viability of this option; WaterNSW/DCCEEW may not allow long-term pumping.

9.4 Foundations

9.41 Spread Footings

Spread footings (e.g. pad footings and strip footings) will not be suitable for the site due to the
presence of deep, uncontrolled filling. A raft slab is also unlikely to be suitable due to potential
differential settlements in the uncontrolled fill material. Piles will therefore be required to support
the structure.

9.42 Piles

Suitable pile types include concrete or grout-injected CFA piles, bored piles drilled with
temporary or permanent casing, or driven pile-types such as precast concrete, steel tube or steel
H-section piles. It should be noted that a CFA rig is unlikely to be able to achieve a significant
socket in the high strength rock encountered on the site. If sockets are required for uplift
resistance then a traditional bored pile, using steel casing to support the filling, may be required.
A tremie system will be needed to place the concrete under water in this case. It should also be
noted that the possibility of large inclusions in the filling may result in the requirement for pre-
drilling of driven piles in some areas of the site.

CFA piles and bored piles could be designed using the parameters provided in Table 8.
Parameters for both the working stress and limit-state design approaches have been provided.

Table 8: Design Parameters for CFA Piles

Material
Description

Allowable End-
Bearing Pressure

Allowable Shaft
Adhesion (kPa)’

Ultimate End-
Bearing Pressure

Ultimate Shaft
Adhesion (kPa)’

(kPa) (kPa)
Class V/IV Rock 1000 50 3000 150
Class Il Rock 3500 300 20000 800
Class Il/I Rock 6000 600 60000 1500

Notes: 'Reduce by 50% for uplift loads and ensure cone-pullout criteria are met

It should be noted that the serviceability limit-state is likely to govern the design of the piles and
the ultimate bearing pressures provided in Table 8 are unlikely to be able to be achieved in
practice.

Settlement of a pile is dependent on the loads applied to the pile and the foundation conditions
in the socket zone and below the pile toe. The total settlement of a pile designed using the
‘allowable’ parameters provided in Table 8 would be expected to be less than 5mm upon
application of the design load.

Driven piles are often used to support high column loads on sites in which driving is practicable.
The capacity of a pile driven to near-refusal in rock is likely to be governed by the structural
capacity of the pile and the weight/efficiency of the driving equipment. The installation of test

72258.23.R.001.RevO
December 2025

Geotechnical Investigation, Green Square Stage 3
960A Bourke Street, Zetland



GROUNDED
@) Douglas | =

PARTNERS

piles and pile load testing should then be undertaken to confirm driving conditions, pile set, pile
capacity and an appropriate geotechnical strength reduction factor.

Settlement of a driven pile should be estimated using load test data obtained during the design
confirmation stage of the piling process.

Vertical uplift loads could be resisted by socketing the piles into the bedrock (where possible) or
by permanent anchors designed using the parameters provided in Section 9.2.3.

95 Pavements

The comments in this section will only be relevant to the site in the event that road pavements
are to be constructed on the existing fill.

The site is underlain by significant depths of fill which is uncontrolled and, on average, equivalent
in density to a loose to medium dense sand. This material is considered unsuitable for supporting
road pavements in its current condition and some form of subgrade improvement should be
undertaken to densify the subgrade.

The suggested subgrade improvement methodology involves excavation and replacement of a
sufficient depth of fill to adequately compact the upper 1 m to 2 m of pavement subgrade. Once
the fill has been removed and stockpiled, the exposed surface should be proof-rolled with a steel
smooth-drum roller of at least 15 t weight in the presence of a geotechnical professional. Areas
exhibiting unacceptable movement may require treatment to rectify the causes of the
movement.

The fill could then be replaced after removing any deleterious materials (e.g. over-sized particles,
organic matter etc.), placing the fill in 250 mm thick layers and compacting it to a dry density ratio
of at least 100% relative to Standard compaction.

Inspections and testing of this work should be undertaken in accordance with the requirements
of Australian Standard AS 3798 — 2007 Guidelines on earthworks for commercial and residential
developments.

The CBR test results on surrounding sites in the same backfilled quarry zone indicate that the
pavement subgrade is of relatively good quality when compacted to a dry density ratio of about
100% relative to Standard compaction. Provided that the subgrade improvement works are
undertaken in accordance with the recommendations provided in this report, a design subgrade
CBR of 8% is considered appropriate for the materials encountered during the investigation,
allowing for some variability across the site.

9.6 Potential Impact on Airport Rail Line Tunnel
The site is at least 80 m from the Airport Rail Line tunnel at its closest point and therefore

development on the site will not impact the tunnel structure. Specific analysis to assess the long-
term impacts on the tunnel is therefore unwarranted.
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9.7 Seismicity

A Hazard Factor (Z) of 0.08 would be appropriate for the development site in accordance with
Australian Standard AS 1170.4 — 2024 Structural design actions — Part 4: Earthquake actions in
Australia. The site sub-soil class would be Class C. based on the strengths of the materials
encountered in the boreholes.

9.8 Aggressivity

The laboratory test results from adjacent sites underlain by similar filling to Sites 7, 17 and 18
indicate that aggressive conditions exist for both concrete and steel piles below the groundwater
table as described in AS 2159 — 2009 Piling — Design and installation. Appropriate allowances for
concrete cover, concrete strength, steel-section loss and steel protection requirements should be
made in the design of the piles.

9.9 Acid Sulfate Soils

The Botany Bay 1:.25 000 Acid Sulfate Soil Risk Map indicates that acid sulfate soils are not
expected to occur on the site. The geotechnical investigations undertaken on the site by Douglas
Partners confirm this mapping.

The Sydney Local Environmental Plan (Green Square Town Centre) 2013 (LEP) shows that the
Green Square Town Centre is on Class 5 Land. Development consent is required for works on
Class 5 land that are within 500 m of adjacent Class 1, 2, 3 or 4 land that is below RL5 m AHD and
for which the water table is likely to be lowered below RL1m AHD on the adjacent Class 1, 2, 3 or
4 land.

Temporary dewatering of the site will be required during construction works. This process is
expected to limit groundwater drawdown to approximately RL 10 m AHD on the site and higher
on adjacentsites. Thisis above the RL1m AHD level defined in the LEP as requiring development
consent and it is therefore considered that development consent relating specifically to acid
sulfate soils is not required.

10. Limitations

Douglas Partners Pty Ltd (Douglas) has prepared this report for this project at Zetland in line with
Douglas' proposal dated 12 November 2025 and acceptance received from Mirvac Green Square
Pty Ltd. This report is provided for the exclusive use of Mirvac Green Square Pty Ltd for this project
only and for the purposes as described in the report. It should not be used by or relied upon for
other projects or purposes on the same or other site or by a third party. Any party so relying upon
this report beyond its exclusive use and purpose as stated above, and without the express written
consent of Douglas, does so entirely at its own risk and without recourse to Douglas for any loss
or damage. In preparing this report Douglas has necessarily relied upon information provided by
the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at
the specific sampling and/or testing locations, and then only to the depths investigated and at
the time the work was carried out. Sub-surface conditions can change abruptly due to variable
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geological processes and also as a result of human influences. Such changes may occur after
Douglas' field testing has been completed.

The assessment of atypical safety hazards arising from this advice is restricted to the
(geotechnical/groundwater) components set out in this report and based on known project
conditions and stated design advice and assumptions. While some recormmendations for safe
controls may be provided, detailed ‘safety in design’ assessment is outside the current scope of
this report and requires additional project data and assessment.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individual pages or sections. Douglas cannot be held responsible for
interpretations or conclusions made by others unless they are supported by an expressed
statement, interpretation, outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by Douglas. This is because this report has been written as advice
and opinion rather than instructions for construction.

This report provides specialist advice only and no part of it is considered a Regulated Design
under the Design and Building Practitioner Act 2020 (NSW).The scope of work for this
investigation/report did not include the assessment of surface or sub-surface materials or
groundwater for contaminants, within or adjacent to the site. Should evidence of fill of unknown
origin be noted in the report, and in particular the presence of building demolition materials, it
should be recognised that there may be some risk that such fill may contain contaminants and
hazardous building materials.
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About this Report

Introduction

These notes have been provided to amplify
DP'sreport in regard to classification methods,
field procedures and the comments section.
Not all are necessarily relevant to all reports.

DP's reports are based on information gained
from limited subsurface excavations and
sampling, supplemented by knowledge of
local geology and experience. For this reason,
they must be regarded as interpretive rather
than factual documents, limited to some
extent by the scope of information on which
they rely.

Copyright

This report is the property of Douglas Partners
Pty Ltd. The report may only be used for the
purpose for which it was commissioned and in
accordance with the Conditions of
Engagement for the commission supplied at
the time of proposal. Unauthorised use of this
report in any form whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions,
and their reliability will depend to some extent
on frequency of sampling and the method of
drilling or excavation. Ideally, continuous
undisturbed sampling or core drilling will
provide the most reliable assessment, but this
is not always practicable or possible to justify
on economic grounds. In any case the
boreholes and test pits represent only a very
small sample of the total subsurface profile.

Interpretation of the information and its
application to design and construction should
therefore take into account the spacing of
boreholes or pits, the frequency of sampling,
and the possibility of other than 'straight line'
variations between the test locations.

Groundwater

Where groundwater levels are measured in
boreholes there are several potential
problems, namely:

. In low permeability soils groundwater
may enter the hole very slowly or perhaps
not at all during the time the hole is left
open;

. A localised, perched water table may lead
to an erroneous indication of the true
water table;

. Water table levels will vary from time to
time with seasons or recent weather
changes. They may not be the same at

1of2 www.douglaspartners.com.au

November 2023

the time of construction as are indicated
in the report; and

. The use of water or mud as a drilling fluid
will mask any groundwater inflow. Water
has to be blown out of the hole and
drilling mud must first be washed out of
the hole if water measurements are to be
made.

More reliable measurements can be made by
installing standpipes which are read at
intervals over several days, or perhaps weeks
for low permeability soils. Piezometers, sealed
in a particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information
obtained from field and laboratory testing, and
has been undertaken to current engineering
standards of interpretation and analysis.
Where the report has been prepared for a
specific design proposal, the information and
interpretation may not be relevant if the
design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates
to interpretation of subsurface conditions,
discussion of geotechnical and environmental
aspects, and recommendations or
suggestions for design and construction.
However, DP cannot always anticipate or
assume responsibility for:

° Unexpected variations in  ground
conditions. The potential for this will
depend partly on borehole or pit spacing
and sampling frequency;

. Changes in policy or interpretations of
policy by statutory authorities; or

. The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with
investigations or advice to resolve the matter.

continued next page
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About this Report

Site Anomalies

In the event that conditions encountered on
site during construction appear to vary from
those which were expected from the
information contained in the report, DP
requests that it be immediately notified. Most
problems are much more readily resolved
when conditions are exposed rather than at
some later stage, well after the event.

Information for Contractual Purposes
Where information obtained from this report
is provided for tendering purposes, it is
recommended that all information, including
the written report and discussion, be made
available. In circumstances where the
discussion or comments section is not relevant
to the contractual situation, it may be
appropriate to prepare a specially edited
document. DP would be pleased to assist in
this regard and/or to make additional report
copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for
geotechnical and environmental aspects of
work to which this report is related. This could
range from a site visit to confirm that
conditions exposed are as expected, to full
time engineering presence on site.
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Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
to allow engineering examination (and laboratory
testing where required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and,
depending upon the degree of disturbance, some
information on strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it
to obtain a sample of the soil in a relatively
undisturbed state. Such samples yield information
on structure and strength, and are necessary for
laboratory determination of shear strength and
compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are returned to the surface at
intervals (generally not more than 0.5 m) and are
disturbed but usually unchanged in moisture
content. Identification of soil strata is generally
much more reliable than with continuous spiral
flight augers, and is usually supplemented by
occasional undisturbed tube samples.

Continuous Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud being pumped down the drill
rods and returned up the annulus, carrying the drill
cuttings. Only major changes in stratification can
be determined from the cuttings, together with
some information from the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be obtained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
and also of obtaining a relatively undisturbed
sample. The test procedure is described in
Australian Standard 1289, Methods of Testing
Soils for Engineering Purposes - Test 6.3.1.

The test is carried out in a borehole by driving a 50
mm diameter split sample tube under the impact of
a 63 kg hammer with a free fall of 760 mm. It is
normal for the tube to be driven in three
successive 150 mm increments and the 'N' value
is taken as the number of blows for the last 300
mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be
practicable and the test is discontinued.

The test results are reported in the following form.

e In the case where full penetration is obtained
with successive blow counts for each 150 mm
of, say, 4, 6 and 7 as:

4.6,7
N=13

e In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm
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Sampling Methods

The results of the SPT tests can be related
empirically to the engineering properties of the
soils.

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required to penetrate each
successive 150 mm depth are recorded. Normally
there is a depth limitation of 1.2 m, but this may be
extended in certain conditions by the use of
extension rods. Two types of penetrometer are
commonly used.

e Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
test was developed for testing the density of
sands and is mainly used in granular soils and
filling.

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.

July 2010



Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are generally
based on Australian Standard AS1726:2017,
Geotechnical Site Investigations. In general, the
descriptions include strength or density, colour,
structure, soil or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

The proportions of secondary constituents of soils
are described as follows:

In fine grained soils (>35% fines)

Type Particle size (mm)
Boulder >200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075 - 2.36
Silt 0.002 - 0.075
Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 19 - 63
Medium gravel 6.7 - 19

Fine gravel 2.36 -6.7
Coarse sand 0.6 - 2.36
Medium sand 0.21-0.6
Fine sand 0.075-0.21

Definitions of grading terms used are:
e Well graded - a good representation of all
particle sizes

e Poorly graded - an excess or deficiency of
particular sizes within the specified range

e Uniformly graded - an excess of a particular
particle size

e Gap graded - a deficiency of a particular
particle size with the range

Term Proportion Example
of sand or
gravel
And Specify Clay (60%) and
Sand (40%)
Adjective >30% Sandy Clay
With 15 - 30% Clay with sand
Trace 0-15% Clay with trace
sand
In coarse grained soils (>65% coarse)
- with clays or silts
Term Proportion Example
of fines
And Specify Sand (70%) and
Clay (30%)
Adjective >12% Clayey Sand
With 5-12% Sand with clay
Trace 0-5% Sand with trace
clay
In coarse grained soils (>65% coarse)
- with coarser fraction
Term Proportion Example
of coarser
fraction
And Specify Sand (60%) and
Gravel (40%)
Adjective >30% Gravelly Sand
With 15 - 30% Sand with gravel
Trace 0-15% Sand with trace
gravel

The presence of cobbles and boulders shall be
specifically noted by beginning the description with
‘Mix of Soil and Cobbles/Boulders’ with the word
order indicating the dominant first and the
proportion of cobbles and boulders described
together.
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Soil Descriptions

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering
examination. The strength terms are defined as

follows:

Description Abbreviation Undrained
shear strength
(kPa)
Very soft VS <12
Soft S 12-25
Firm F 25-50
Stiff St 50 - 100
Very stiff VSt 100 - 200
Hard H >200
Friable Fr -

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Relative Abbreviation Density Index
Density (%)
Very loose VL <15
Loose L 15-35
Medium dense MD 35-65
Dense D 65-85
Very dense VD >85

Soil Origin

It is often difficult to accurately determine the origin

of a soil. Soils can generally be classified as:

e Residual soil - derived from in-situ weathering
of the underlying rock;

e Extremely weathered material — formed from
in-situ  weathering of geological formations.
Has soil strength but retains the structure or
fabric of the parent rock;

e Alluvial soil — deposited by streams and rivers;

e Estuarine soil — deposited in coastal estuaries;

e Marine soil — deposited in a marine
environment;

e Lacustrine soil — deposited in freshwater
lakes;

e Aeolian soil — carried and deposited by wind;

e Colluvial soil — soil and rock debris

transported down slopes by gravity;

e Topsoil — mantle of surface soil, often with
high levels of organic material.

e Fill — any material which has been moved by
man.

Moisture Condition — Coarse Grained Soils
For coarse grained soils the moisture condition
should be described by appearance and feel using
the following terms:

e Dry (D) Non-cohesive and free-running.
e Moist (M) Soil feels cool, darkened in
colour.
Soil tends to stick together.
Sand forms weak ball but breaks
easily.
o Wet (W) Soil feels cool, darkened in
colour.

Soil tends to stick together, free
water forms when handling.

Moisture Condition — Fine Grained Soils
For fine grained soils the assessment of moisture
content is relative to their plastic limit or liquid limit,
as follows:

e ‘Moist, dry of plastic limit' or ‘w <PL’ (i.e. hard
and friable or powdery).

e ‘Moist, near plastic limit’ or ‘w = PL (i.e. soil can
be moulded at moisture content approximately
equal to the plastic limit).

e ‘Moist, wet of plastic limit' or ‘w >PL’ (i.e. soils
usually weakened and free water forms on the
hands when handling).

o ‘Wet' or ‘w=LL’ (i.e. near the liquid limit).
o ‘Wet or ‘w>LL’ (i.e. wet of the liquid limit).
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Rock Descriptions

Rock Strength
Rock strength is defined by the Unconfined Compressive Strength and it refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.

The Point Load Strength Index Issg) is commonly used to provide an estimate of the rock strength and site
specific correlations should be developed to allow UCS values to be determined. The point load strength
test procedure is described by Australian Standard AS4133.4.1-2007. The terms used to describe rock
strength are as follows:

Strength Term Abbreviation Unconfined Compressive Point Load Index *
Strength MPa IS(s0) MPa
Very low VL 06-2 0.03-0.1
Low L 2-6 0.1-0.3
Medium M 6-20 0.3-10
High H 20-60 1-3
Very high VH 60 - 200 3-10
Extremely high EH >200 >10

* Assumes a ratio of 20:1 for UCS to Is(sg). It should be noted that the UCS to Is(sq) ratio varies significantly
for different rock types and specific ratios should be determined for each site.

Degree of Weathering
The degree of weathering of rock is classified as follows:

Term Abbreviation Description

Residual Soll RS Material is weathered to such an extent that it has soil
properties. Mass structure and material texture and fabric of
original rock are no longer visible, but the soil has not been

significantly transported.

Material is weathered to such an extent that it has soil
properties. Mass structure and material texture and fabric of
original rock are still visible

Extremely weathered XW

Highly weathered HW The whole of the rock material is discoloured, usually by iron
staining or bleaching to the extent that the colour of the
original rock is not recognisable. Rock strength is
significantly changed by weathering. Some primary minerals
have weathered to clay minerals. Porosity may be increased
by leaching, or may be decreased due to deposition of

weathering products in pores.

Moderately MwW
weathered

The whole of the rock material is discoloured , usually by
iron staining or bleaching to the extent that the colour of the
original rock is not recognisable, but shows little or no
change of strength from fresh rock.

Slightly weathered SwW Rock is partially discoloured with staining or bleaching along
joints but shows little or no change of strength from fresh

rock.

Fresh FR No signs of decomposition or staining.

Note: If HW and MW cannot be differentiated use DW (see below)

Distinctly weathered DW Rock strength usually changed by weathering. The rock
may be highly discoloured, usually by iron staining. Porosity
may be increased by leaching or may be decreased due to
deposition of weathered products in pores.
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Rock Descriptions

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description

Fragmented Fragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with occasional fragments

Fractured Core lengths of 30-100 mm with occasional shorter and longer sections
Slightly Fractured Core lengths of 300 mm or longer with occasional sections of 100-300 mm
Unbroken Core contains very few fractures

Rock Quality Designation
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound' rock is assessed to be rock of low strength or stronger. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

Term Separation of Stratification Planes
Thinly laminated <6 mm

Laminated 6 mm to 20 mm

Very thinly bedded 20 mm to 60 mm

Thinly bedded 60 mmto 0.2 m

Medium bedded 0.2mto 0.6 m

Thickly bedded 0.6mto2m

Very thickly bedded >2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods
C Core drilling

R Rotary drilling

SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

\V4 Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Uso Undisturbed tube sample (50mm)
W Water sample

pp Pocket penetrometer (kPa)
PID Photo ionisation detector

PL Point load strength 1s(50) MPa
S Standard Penetration Test

\% Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam Lamination

Pt Parting

Sz Sheared Zone
\% Vein

Orientation
The inclination of defects is always measured from
the perpendicular to the core axis.

h horizontal

v vertical

sh sub-horizontal
sv sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight

vn veneer

Coating Descriptor

ca calcite

chs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz

May 2017



Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

iy
QL
DD
Soils

P A A
V¥ VA
v ¥ N A
& & W 4
NN
LN,

Sy i B
/../.././.
AN AN

|+ ] €] = |

RS L

(2o

Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

1%

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Coal

Limestone

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

F ¥ T
CES

K X X X
K XXX

X X
X X )
X X X

VNV

~ f

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.0 AHD BORE No: 7-1
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 26/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vlaggtrr(\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
< ©| Spacin
=| Depth of ST T g g SPAcng . . o | 0|n | TestResults
" PR R I el 1K R
N Strata 523z0x| |5l81812218l5 |5 85 B8 | ot T P |9&|% | Comments
[T FILLING - light grey-brown, medium T TT L 1T 11 A
to coarse grained sand filling with I LT I
some ripped sandstone gravel, I rrn e I
humid 1 Frrrn I A
0.7 1 Frrrn I
FILLING - dark grey and brown, RN RN 1
Lol 4 medium grained sand filling with NEEN RN RN A
7L some brick fragments and ripped RN RN TN ] 10111
Sandstonegravel, damp I I I I I I I I I I I I II II S ’(\)l’=2’65
il - -
1 Frrrn I
s 1 Frrrn I
ror2 1 Frrrn I
22I"FILLING - Tight brown and fight grey, : : : : : : : : : : : : H H
sand filling with some brick BERE REEEN I L
fragments and fine grained R EERRE Lol 333
[ sandstone gravel BRER RERRRA I s N=6
¥ IR I ]
1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
[ [ 1 Frrrn I
Fer4 1 Frrrn I —
LT 1 Frrrn I s 1272
1 Frrrn I N=4
1 Frrrn I ]
1 Frrrn I
1 Frrrn I
Lol s 1 Frrrn I
LTt 1 Frrrn I
[ 1 Frrrn I
L 1 IIIIII!I N
I - orange-brown and wet below 55m | | | |11 [ N ]
L 1 Frrrn I s 1,24
[ RN FEEEEE] {0 T 1l N=6
F=t-6 1 Frrrn I |
[ 1 Frrrn I
R
1 Frrrn I
1 Frrrn I
I —
NEEN NEREEE s 0o
1 Frrrn I L -
1 Frrrn I
7.7 T Frrrn I
FILLING - dark grey and brown, RN RN TN
[T sandy gravel filling with some glass,
[alg 1 Frrrn I
[ charcoal and rubber fragments
1 Frrrn I
1 Frrrn I
TR —
8,3,4
1 Frrrn I S N=7
b 1 Frrrn I
rere RN FEEEEE] {0 T 1l
1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
[ [ L 11 11
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m; HQ to 11.15m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 11.15m; NMLC-Coring to 16.56m
WATER OBSERVATIONS: Free groundwater observed at 5.5m whilst augering
REMARKS: No recovery from 7.0m SPT

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.0 AHD BORE No: 7-1
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 26/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vla:gtrr‘\a:ri?\f © St?gr%th _| Fracture Discontinuities Sampling & In Situ Testing
1| Depth S grerr g & Spacing = Test Results
T (m) of o] %Igl H |§’|.€a§ (m) B - Bedding J - Joint g 258 Py
Strata 222z ,.° §|§|g|§|§>l§|£ 5 82 g8 | S-Shear  F-Fault e og x° c
LWIZSonuwuw w!'S'J1Z' TS c oo o« Omments
FILLING - dark grey and brown, FTTTi T T TT 1T
sandy gravel filling with some glass, | | | | || FErrnd | Il Il | Note: Unless otherwise | S 2Nz—8211?
charcoal and rubber fragments : : : : : : : : : : : : H H stated, rock is fractured -
(continued) along rough planar ]
- brick and ripped sandstone 1 Frrrn [ 1l || | beddingdipping 0°-10°
[ [ 108nfragments below 10.0m AT EETES Lt [
Fof 11 INTERBEDDED SANDSTONE & S N I B
FL LAMINITE - high strength, fresh, Ll e DI L L L L PLA =2
slightly fractured, light grey and dark | | | I 1 [f}Fog=d 11111 L]l '
grey, fine to medium grained IR IS I | 11.38m: BO®, cly, 40mm
sandstone interbedded with laminite : : : : : - : : : : : : : H :
L = g [ | PL(A) = 1.1
rep12 [T S o A |1 11.97-12.57m: J80°, pl,
=t [ 11 11 ] rocn
N o A [ C |100| 98
o= g [
N | e A [
T
L[ RIx
[T EEER I S=REREI IRRE NI
[N AY Ioc E [
[ e e A [ N B 5%
= g [
L= g [ PL(A)=2.6
L[ [T e oo R I [ C | 100100
reop14 PO = e [
L[ A (S I [
FErr e e [ PL(A)=1.1
e e [
1465 SANDSTONE - figh siength, s, : : : : : R0t : : : : : : : H H
L[ sli ractured, light grey an sorne] —— . REo
r~p1s grgy(/j, ri;edium to co%rsggr);ined : : : : : RO RN : : : H T 14.87m: BS”, cly, 10mm
i sanastone BERE AR I N PL(A) = 2.1
I ] [ DI I [ Il || | 15.32&16.16m:B5°, cly | C [100]100
[ RN AT | BN I [ 1 1] w
3 RN AT | BN I [
i RN AT | BN I [
b=t16 RN AT | BN I [
i RN AT | BN I [
RN AT | BN I [ . PL(A)=1.7
R XN I [
165 "Bore discontinued at 16.56m e T T
A target depth reached RERE RRRRR IR
=0 I LT [
i I LT [
I I LT [
i I LT [
I Il LT [
i I LT [
L-[ 18 Il LT [
i I LT [
I LT [
I LT [
I LT [
I LT [
Eob I LT [
19 I LT [
I LT [
I LT [
I LT [
I LT [
I LT [
[ [ L1111
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m; HQ to 11.15m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 11.15m; NMLC-Coring to 16.56m
WATER OBSERVATIONS: Free groundwater observed at 5.5m whilst augering
REMARKS: No recovery from 7.0m SPT

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmm dia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
Water sample pp  Pocket penetrometer (kPa) ’ '

Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample
E  Environmental sample

"V sCo

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.2 AHD BORE No: 7-2
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 25/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtﬁ:ri?\f © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth f 9 SSTrT T 2| Seacing = Test Results
2 (m) o 358 15 35 o (m) B - Bedding J - Joint Lleclia o
Strat o SEBE‘ZEIE‘— 38 | S-Shear  F-Fault ey 88%“’\ &
aa 2230 |n83E28s 5 S5 B8 i Comments
i FILLING - light grey and grey-brown, [ T T T T'T T T TT 1T A
F~t fine to coarse grained sand filling I LT I
L[ with some clay and some gravel T T [
06 I LT [ A
| FILLING - dark brown, grey-brown i FErrnd I
and red-brown, clayey, fine grained T T I
L sand filling with some brick T T [ A
of fragments and crushed sandstone RN FIrrrr] o i ] 10.14.16
A gravel I LT [ S N =30
i - very dense and trace of charcoal F1rnd Tl I 11l —
L and wood fragments below 1.0m (NN T [
i I LT [
L I LT [
r2 I LT [
et I LT [
i I LT [
- steel and lead below 2.4m (NN NN 11 I
I LT [ S 9,19,28
I LT [ N =47
L s I LT I 11l —_—
oy I LT [
s I LT I 11l
i I LT [
[ I LT [
i I LT [
I I LT [
r4 I LT [ —
Lol Il LT [ s 6,14,23
[ I LT [ N =37
I LT [ ]
I LT [
I Il LT [
[ I LT [
L I LT [
i I LT [
I LT [
I LT [ ]
I LT [ s 18,20,21
RN N A N =41
7°  SOIFILLING - dark brown, red-brown : : : : : : : : : : : : H H
[ and light brown-grey, clayey, fine to RN ERERE TR
L medium grained gravel filling with
- some brick fragments and glass : : : : : : : : : : : : H H
[ fragments BRER RERRER I
[, I LT [
- T LT [ s | 19,30/100mm
rer I LT [ I refusal
L[ I LT [
"%["FILLING - dark grey and dark brown, | | | | '] A
gravelly sand filling with some brick L L Lol
L fragments, rubber fragments and Lrrnd LEErnd Lo 1l
Lg charcoal I LT [
Lol i LT I
I LT [
1 R —
i RN PEErrp o s e
3 I LT [ I
9 = 25/0mm
I LT [ S ofusal
Lol NEEN NEEEEN N — elusa
I LT [
I LT [
I LT [
I LT [
[ [ L1111
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m; HQ to 12.0m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 12.0m; NMLC-Coring to 17.17m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Standpipe installed to 16.0m (screen 4.0-16.0m; gravel 2.0-16.0m; bentonite 1.4-2.0m; 0.7m stick-up)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.2 AHD BORE No: 7-2
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 25/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vlaggtrr(\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth f SSTrT T 2| Seacing = Test Results
2| (m) o 353 g |§’|f»§ (m) B-Bedding J - Joint ‘§ 255 Py
Strata 53230¢C [pI8IB3EE; 5 82 83 | S-St F-faut F1°2|® | comments
T FILLING - dark grey and dark brown, [ T T T T'T T T TT 1T
i gravelly sand filling with some brick I T 10
[ [ fragments, rubber fragments and 1 Frrrn I 11l 71513
charcoal (continued) 1 Frrrn I 11l \ S | N =28
1 Frrrn I
1 Frrrn I
L 11 1 Frrrn I 11l )
NEEN RN T Note: Unless_ otherwise
rer I I I I I I I I I I I I II II stated, rock is fractured
EEER LU L ] |1 11 1| | Blongroughplanar
BRER LILr | [Ioar py | Pedding dieping 010" 1~ 25/100mm
-7~ SANDSTONE - high strength, fresh, | | | | || RN I -
[ 12 slightly fractured, light grey and dark I I I I I I I I I I I I II II
L | grey, fine to medium grained FrTTT [ L IR B
ot sandstone [ 1 | Il |L|
[ [ 1 |1 (I
11101 |1 11 12.4m: BO®, cly, 30mm
1 |1 [ PL(A) =
i A
" BRER Ll
™1 1 |1 [ Cc [100[100| PL(A)=
1 |1 [
1 |1 [
1 |1 [
L 439 _ _ 1 | [
L 14 LAMINITE-very_hlghthen high RN | R
[l s_trength, fresh,sllghtlyfractt_,lr_ed, RN | I
light grey and dark grey laminite R I o1 PL(A) =
1 | [
1 | [
1 | [ 14.77m: B5®. cly vn C [ 100|100
s NERN NN M Ee ey
. 1 |1 [
[“[ 1525 - T |1 [ e
[ [ SANDSTONE - high strength, fresh, P = A 15.25m: B0®, cly, 10mm
unfractured, light grey and NEEE RO ik A
rained sendtone with CECEHEEE D] | ]| 1e58m:BO% clywn PL(A) = 1.4
3 approximately 5% siltstone LT N LTI Lol
-16 laminations [T s L0 I 11l
CrnEE e
R 12 N I PLA) =17
[T s L0 I 11l
[T s L0 I 11l
17 [T s L0 I 11l
[ [ BRI RN N I 11l
=t """ Bore discontinued at 17.17m e T T
target depth reached RERE RRRRR IR
1 Frrrn I
1 Frrrn I
18 1 Frrrn I 11l
[ 1 Frrrn I
' 1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
rre 1 Frrrn I
Fest 1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
1 Frrrn I
[ [ L 11 11
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m; HQ to 12.0m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 12.0m; NMLC-Coring to 17.17m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Standpipe installed to 16.0m (screen 4.0-16.0m; gravel 2.0-16.0m; bentonite 1.4-2.0m; 0.7m stick-up)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample

C  Core drilling
E  Environmental sample Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 15.1 AHD BORE No: 7-3
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 14/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtrr(\a:ri?\fg 2 St?gr%th . Fracture Discontinuities Sampling & In Situ Testing
7| Depth of S ST T T g g| Sracing . . ® Test Results
(m) o353 g 25 (m) B - Bedding J - Joint g lecia o
O] SIEIBI'EI‘:IEII ;\_ 238 S - Shear F - Fault > 8 o gfo\ &
Strata £$ZZ0¢ 588182185 [5 85 88 A Comments

Lol FILLING - brown-grey and light T TT L 1T 11 A

i brown, gravelly sand filling with a I LT I

trace of silt, damp I rrn e I
Il T I A

Il T I

L 08 FILLING - dark brown, red-brown : : : : : : : : : : : : H H

(<[ and grey, clayey sand filling with LA

[—[ some brick fragments and LT LT Lot s 11,13,13
r sandstone gravel, damp LT LT LT N=26
i Il T I I
[ Il T I 11l
i Il T I
L Il T I

[of 2 I T I

Tt Il T I

Il T I

Il T I -

Il T I s 457
Il T I N=12

[ L3 I T I —_—

X3 Il R

[ [ [ FILLING - Tight brown and ightgrey, | | | | || FEEEEE T
r clayey sand filling with some gravel i LT I
I and a trace of sandstone boulders, T T I 11l
s wet Il T [

[ Il T I

_r4 Il T I —

[~ Il T I s 0,0,0
i Il T I N=0
[ Il T I 11l ]

i Il T I
[ Il T I 11l
[ s Il T I
Lot I T I
i Il T I
Il T I
53" FILLING - dark brown, red-brown L N ]
and light grey, sandy, fine to 1 LT LT S 2’1_’4
[ medium grained gravel filling with I LT I N=5
-6 some brick fragments and glass I LT I 11l ]

[ fragments Il T I
s Il T I
[ Il T I
g Il T I
I &7 FILLING - light grey-brownand fight | | | | || LT I
i grey, sandy clay with some T T 10

Lol ” sandstone boulders 11 FErrr L0 s | 17,25/150mm

Er Il T I — refusal
[ Il T I
i Il T I
I T T | Il || | Note: Unless otherwise
r [ T [ stated, rock is fractured
L g Il T | |l || | alongrough planar

T RN [l | |l 11 1| | beddingdipping 0°10°

Il T I
LIt LIl Il
N R N
Il T I
L Il T I
_m_'9 - some metal fragments, brick 11101 1101 1 1 cl771 o0
fragments and charcoal below RN NN 1
93318.95m i T 7 9.33m: CORE LOSS:
88 TERBEDDED T ] M [T TT oaomr
9. — 9.62m: J50°, pl, ro, cIn
9.8 SANDSTONE/SILTSTONE - = Jem ] e F——\9.71m: COREpLoss C | o487 PL(A) = 1
IIIIII'] IIIIII IIIIII\
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 4.0m; HQ to 9.6m

TYPE OF BORING:  Solid flight auger to 4.0m; Rotary to 8.5m; NMLC-Coring to 14.4m
WATER OBSERVATIONS: Free groundwater observed at 3.2m whilst augering

REMARKS: 100% water loss from 5.5m to 9.6m. Standpipe installed to 14.4m (screened 5.4-14.4m; gravel 5.0-14.4m; bentonite seal 4.0-5.0m; 0.8m
stick-up)
SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 15.1 AHD BORE No: 7-3
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 14/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vlaggtrr‘\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth of ST g 8| Spacing . . = Test Results
2| (m) o T EEE (m) B - Bedding J - Joint Q 90-0\0
Strata = O [223:%552I s g2 g | S-Shear F-Fault e 8«:%" &
R slelgl2IZlels| |8 25 32 o Comments
Lol medium and high strength, T T 171 S T TTIJrT 1T I 1T90mm
For moderately weathered and fresh, | I (. .83 & 9.9m: BO°, fe stn PL(A) = 2.1
slightly fractured, light brown-grey [ ey N b BRI I [
and dark grey, interbedded O -1 R N c | o4l 87
sandstone and siltstone LI LI [ N PL(A) = 2.3
[N Y |8 B A I (R N
L Ly (I I [
=] | | e 8ot o tomm
AT -
. C [100] 100
I I I I I 11l PL(A)=0.7
[T 1 e AN [ I 11l
L[ 12 N (S0 A [ A
I I [ 1 Il | I 11l
R
[ Ve e e PLA=15
i I M | 12.75m: CORE LOSS:
L " N 250mm
L1 100 RN IS RN RER R
R (0N I ] EE et b R N K- (PR
T I I (RN N ‘1)3’,39’_1353m& ’
T L [T T 1314-13.54m: J70°, pl,
S
13.83m: J45°, pl, ro, cl
 Fa AR SR EEN| RN T R
142 SANDSTONE - low strength, fresh, : : : : : DO : : | : : : : H H 14.09m: BO®, cly, 30mm PL(A)=0.2
14.41 fractured, light grey, medium to TTTTT T T TTTTT] T TT 17T N\ 14-34m: J50°, pl, ro, cly
_\coarsegrained sandstone / BERE BERER IR \vn /
Bore discontinued at 14.4m RN RN TN
15 - target depth reached Il T [
Lof T T [
T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
16 T T I 11l
[ T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
[ 47 T T I 11l
Lol T T [
T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
L1 Il T [
r°r T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
[ T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
[ (N L1l 11
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 4.0m; HQ to 9.6m

TYPE OF BORING:  Solid flight auger to 4.0m; Rotary to 8.5m; NMLC-Coring to 14.4m
WATER OBSERVATIONS: Free groundwater observed at 3.2m whilst augering

REMARKS: 100% water loss from 5.5m to 9.6m. Standpipe installed to 14.4m (screened 5.4-14.4m; gravel 5.0-14.4m; bentonite seal 4.0-5.0m; 0.8m
stick-up)
SAMPLIGNG & IN SITU TESTING LEGEND

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmm dia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
Water sample pp  Pocket penetrometer (kPa) ’ '

Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample
E  Environmental sample

"V sCo




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 16.1 AHD BORE No: 7-4
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 21/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vlaggtrr(\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth of ST g 8| Spacing . . = Test Results
2 (m) 953 g 28 (m) B - Bedding J - Joint Lleclia o
&8 EES L oo ee | soshear  F-Faut > 13 8|g% &
Strata 2230 |n83E28s 5 S5 B8 e - F19¢|® | Comments
[of FILLING - light grey-brown, medium [ T T T T'T T T TT 1T A
i to coarse grained sand filling with I LT I
some clay and some ripped I rrn e I
sandstone gravel, humid 1 Tl I 11l A
85I ING - dark NEEN NEEEEN N
- grey and red-brown,
[ gravelly sand filling with some brick 1 LT e
L [ fragments and ripped sandstone I T 10 LA
r2r gravel, damp i FEr RN 463
T T I 11l s N=9
T T I 11l I
T T I 11l
T T I 11l
T T I 11l
[<[2 T T I 11l
Lt T T I 11l
i T T I 11l
3 T T I 11l ——
I I T I 11l S 34,3
3 T T I 11l N=7
L3 I T I 11l —
et T T I 11l
L[ T T I 11l
T T I 11l
35 FILLING - dark grey, light brown and 1 LT e
red-brown, sandy gravel filling with I LT I 11l
[ some brick, glass and rubber 1 Frrrn I 11l
tC4 fragments i FErrnd I T
[ T T I 11l s 32,6
T T I 11l N=8
T T I 11l ]
SR
[ s - wet below 4.9m T NERRRELI AL
2 I T I 11l
i T T I 11l
L T T I 11l
i T T I 11l ]
3 T T I 11l s 33,5
i RN N A N=8
L6 T T I 11l ]
I ®'"FILLING - ight brown and ight grey, | | | | || I A [
r sandy clay filling with some brick 1 LT e
[ fragments and ripped sandstone T T I
s gravel T T I 11l
I T T I 11l
- RR =
RN PEErrp o s N
i T T I 11l L -
i T T I 11l
i T T I 11l
i T T I 11l
L8 T T I 11l
r°r T T I 11l
L T T I 11l
1 TR T —
i RN PEErrp o s N
3 T T I 11l I
[re I T I 11l
92I"FILLING - dark grey and red-brown, : : : : : : : : : : : : H H
sand filling with some ripped R EERRE Lol
sandstone gravel and a trace of
sandstone boulders L LErrnd Forr
T T I 11l
[ (N L1l 11
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m; HQ to 12.5m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 12.5m; NMLC-Coring to 18.0m
WATER OBSERVATIONS: Free groundwater observed at 4.9m whilst augeirng
REMARKS: 80%-100% water loss from 5.5m to 12.5m

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 16.1 AHD BORE No: 7-4
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 21/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vlaggtrr(\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
=| Depth of ST g 8| Spacing . . o o= Test Results
(m) © 3 219 |§| |%|5’§ (m) B - Bedding J - Joint 885 8\0 2
Strata 223z O 1252853 % |5 82 88 | S-Shear F-Fault e 38|x®
TES50K alglglgIZlels) |3 S5 F2 4 Comments
Lo] FILLING - dark grey and red-brown, T FTTT T 1T T
[ sand filling with some ripped 1] LT I s :1659
sandstone gravel and a trace of [ 11 Frrrn I 11l -
sandstone boulders (continued) I 11 Tl I 11l ]
|11 T I 11l
|11 T I 11l
L 11 [ 11 T I 11l
rer |11 T I 11l
|11 T I 11l
|11 T I 11l
[ 11 Frrrn [ Il |l | Note:Unless otherwise
111 NN [ stated, rock is fractured
|11 T [ Il || | alongroughplanar
[L12 L1 [l f |l 11 1| | bedding dipping 0°-10
L | "'| INTERBEDDED SANDSTONE & (N e g I
LAMINITE - medium then high 111 EEEN (R 1 1
strength, slightly weathered then 1 0 T 1
fresh, light brown-grey and dark |11 =rh o T
grey, sandstone interbedded with |1 T TN PL(A)=0.4
hlgh strength laminite I I I ' I I I I I I I II II
-13 .
oot |11 L I 11l
|11 A g I 11l
1] e R IR C 1001 100| p(Ay=1.1
|11 RN I 11l
|11 R EEEE N I 11l
|11 o T I 11l
L4 |11 RxREREE IR I 11l
|11 iy I |11 14.13-14.36m: B5° (x3) PL(A)=1.4
[ 11 xRN IR [ 11 1] clywn
|11 e (R N
NN IS=EEEE IR I 1
IR Y 1 R A [ 117} || 14.71-14.87m: J80°, pl,
[ 15 : : : : : RN : : : H | | ro, partially h e, fe
1517~ SANDSTONE - high strength, fresh, | | | | | ||[73 FLf |0 1 ] 15.13m: BO°, cly, 20mm
unfractured, light grey-brown, IR 1 R I PL(A)=1.2
medium to coarse grained T e I I
sandstone [0 ey L0 LT I 11l
CerrgEE o o C | 1001100
16 IR 1 R I 11l
[ IR 1 R I 11l
IR 1 R I 11l
IR 1 R I 11l
IR 1 R I 11l PL(A)=2
IR 1 R I 11l
17 IR 1 R I 11l
- IR 1 R I 11l
IR 1 R I 11l
IR 1 R I 11l
IR 1 R I 11l
IR 1 R I 11l C (100|100 PL(A)=2
| L
([ 18 18.0 Bore discontinued at 18.0m R NEREE RN
- target depth reached RN RN 1
T T I 11l
T T I 11l
T T I 11l
T T I 11l
:<'.’-_19 T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
T T I 11l
[ (N L1l 11
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m; HQ to 12.5m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 12.5m; NMLC-Coring to 18.0m
WATER OBSERVATIONS: Free groundwater observed at 4.9m whilst augeirng
REMARKS: 80%-100% water loss from 5.5m to 12.5m

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmm dia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
Water sample pp  Pocket penetrometer (kPa) ’ '

Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample
E  Environmental sample

"V sCo

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.9 AHD BORE No: 17-1
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 11/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtﬁ:ri?\f © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth f 9 SSTrT T 2| Seacing = Test Results
2 (m) o 953 g E_@‘“ (m) B - Bedding J - Joint Lleclia o
&8 EES L oo ee | soshear  F-Faut > |8 8|18 &
Strata £$ZZ0¢ 588182185 [5 85 88 = ogx Comments
FILLING - light brown-grey, slightly T TT L 1T 11 A
gravelly, fine to medium grained i LT I
sand filling with a trace of clay, T T [
damp I T I A
08 ILLING - dark NERE NEEREE I
- grey-brown, fine
[l grained sand filling with a trace of 1 LT e
Ly gravel, glass and brick fragments, I T 10 vy
r damp I T I 10,11,12
= sandstone boulder 0.65m to LT LT LT S N=23
0.85m I T I I
Il T I
i Il T I
Lot I T I
2 Il T I
Il T I
Il T I
Il T I -
Il T I s 16,16,20
Eot Il T I N =36
(L3 I T I —_—
3 Il T I
Il T I
Il T I
35" FILLING - dark brown and LT L L1l
red-brown, sandy clay filling with I LT I 11l
Ll some brick fragments and 1 Frrrn I 11l
I 4 4.0nsandstone gravel, damp [ 1 [ —
FILLING - dark brown_grey’ 1 Frrrn | I I S 5,6,3
red-brown and grey, clayey gravel 1 LT e N=9
filling with some sand and some I LT I T
brick fragments, crushed sandstone, | | | | | | T [
i wood fragments and charcoal F1rnd Tl I 11l
fg.—s Il T I
L Il T I
i Il T I
Il T I
Il T I ]
Il T I s 32,1
[l I T I N=3
L e Il T I ]
i Il T I
Il T I
Il T I
Il T I
[ I T I
A Il T [
" R & | 5
s o
RN NEERER I O N=12
Il T I
Il T I
[of Il T I
"L g Il T [
i Il T I
Il T I
R MR i —
NN NENRER I s N
Lol Il LT [ I
r® I T I
Il T I
Il T I
Il T I
Il T I
Il T I
[°r [ (N L1l 11
RIG: DT 100 DRILLER: SM LOGGED: MP CASING: HW to 4.0m; HQ to 12.0m

TYPE OF BORING:  Solid flight auger to 4.0m; Rotary to 12.1m; NMLC-Coring to 17.15m
WATER OBSERVATIONS: No free groundwater observed whilst augering. 80%-100% water loss between 6.50m and 12.05m
REMARKS: No SPT recovery at 5.5m or 7.0m

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.9 AHD BORE No: 17-1
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 11/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vlaggtrr(\aeeri?\fg © _| Fracture Discontinuities Sampling & In Situ Testing
Depth S 2| Spacing o
Z (n?) of g3 5|2 (m) B-Bedding J - Joint g 9"\0.8\0 Test IZesuIts
Strata 2233, .° I|Zls 82 gg | S-Shear F-Fault 2|8 8lg°
TEZHeE i B 85 32 x Comments
FILLING - dark brown-grey, FTTTi I TT 1T 335
red-brown and grey, clayey gravel I I s N
filling with some sand and some 1 I 11l -
brick fragments, crushed sandstone, | | | | | | [
wood fragments and charcoal (N I
[l (continued) T I 11l
L 14 T I 11l
I L T 11| Note: Unless otherwise
Lrrnd Lo 1l stated, rock is fractured
[ [ 1l I'l'| along rough planar
1 I bedding dipping 0°- 10° 6,13,25/70mm
RN Lol S refusal
Lol T I 11l —
'12121 P | III I
o/ INTERBEDDED R R S R
12.19 T ———— T e p——— . .
SILTSTONE/SANDSTONE - low B IR ool i | 5 m: CORELOSS: PL(A) =
then medium strength, slightly NN I 11 | oo C |99 99
weathered then freshly stained, 1 1ho |1 | 1?'450&13'21"1' BO%,
slightly fractured, light brown-grey, b |11 | cly, 10mm
Fot i dark grey and orange-brown, |[}:[ I |11 I
B interbedded siltstone and sandstone — . °
with some extremely low and very : | : : ] : H : ;3103;1\,;1]60 Pl ro, fe
low strength bands b L1 | \'13.26m:BO°, cly, 30mm PL(A) =
Im [ |11 |
| [ 1] |11 | PL(A) =
Lt [ 111yl |11 |
14 ] - [ 1111 | 13.93 & 14.18m: BO®, cly
[ 111yl |11 [ | wm C [100| 95
T I [ LI T L 14.26 & 14.29m: J45°,
=1 | |11 | [\ pl, ro, fe stn
1IN | \_14.36m:BO°, cly, 10mm
4 | | 14.6m: Ds, 30mm PL(A) =
Ly : e — : 14.87m: Ds, 20mm
I I |11 | _
NERN A PLAY=
[T = |11 |
15.73 _ _ [T T st |11 |
I SANDSTONE - medium to high R 3R |1l | PL(A) =1
I IS then high strength, fresh, slightly R R |11 I
fractured, light grey and dark grey, R i I I oo
medium to coarse grained R et | . (1:|6.1-16.26m. BO” (x4),
sandstone ERER e Lol Y C |100] 90
I 35 N PL(A)=1.3
I | 2500058 [
= [T e [ . RAe
L17 RN eotel L1 16.91m: BO®, cly, 10mm
718 Bore discontinued at 17.15m TTTTT] T 1
- target depth reached LT L1l
T I 11l
T I 11l
[ T I 11l
L1g 1 I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
e T I 11l
19 T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
[l T I 11l
[T [ L1l 11
RIG: DT 100 DRILLER: SM LOGGED: MP CASING: HW to 4.0m; HQ to 12.0m
TYPE OF BORING:  Solid flight auger to 4.0m; Rotary to 12.1m; NMLC-Coring to 17.15m

WATER OBSERVATIONS: No free groundwater observed whilst augering. 80%-100% water loss between 6.50m and 12.05m

REMARKS: No SPT recovery at 5.5m or 7.0m

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core drilling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUo

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)

S Standard penetration test

\ Shear vane (kPa)

K

Douglas Partners

Geotechnics | En

vironment | Groundwater




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.9 AHD BORE No: 17-2
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 19/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vlaggtrr(\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth f SSTrT T 2| Seacing = Test Results
2 (m) o 953 g E_@‘“ (m) B - Bedding J - Joint Lleclia o
&8 EES L oo ee | soshear  F-Faut > 13 8|g% &
Strata E3Z3es |sl8B22185 5 82 88 e - 19" | comments
FILLING - light grey-brown and light [ T T T T'T T T TT 1T A
grey, gravelly sand filling with a T T 10
0.4 trace of silt, humid 1 Frrrn I
FILLING - dark brown, red-brown L FEEErp e e A
and light grey, fine to medium Lrrnd LEErnd Lo 1l
[~[ grained sand filling with some silt LT L L1l
= and some crushed sandstone i FEr I LA
[ gravel, damp T Frrrn I 2,511
- with a trace of charcoal and LT LT e s N=16
rootlets below 0.55m T Tl 10 I

1 Frrrn I
[ 1 Frrrn I
Fet T Frrrn I
2 1 Frrrn I

1 Frrrn I

1 Frrrn I

1 Frrrn I ]

1 Frrrn I s 2272
bl 1 Frrrn I N=4
L s T Frrrn I —

- 1 Frrrn I
32 FILLING - dark brown and light grey, i FErrnd RN
sandy clay filling with some brick i LT I
fragments and wood fragments, T T [
damp T Frrrn I
L=l 3.9 1 Frrrn I
L4 FILLING - dark brown, orange-brown | | | | | | RN RN —
r ar_1d light grey, clayey sand filling RN RN TN 235
with some crushed sandstone gravel R NEEEE N S N=8
and brick fragments, damp BERE BERER IR I
- sandstone boulder at 4.5m RN RN TN
[ 1 Frrrn I 11l
fg.—s 1 Frrrn I
L - wet below 5.0m 1 Frrrn I 11l

1 Frrrn I

1 Frrrn I

1 Frrrn I |

1 Frrrn I s 1,2,5
Lol T Frrrn I N=7
b +6 1 Frrrn I |
[ 1 Frrrn I

1 Frrrn I

1 Frrrn I

1 Frrrn I
[ T Frrrn I
i —

NERN NEEEER R s N

1 Frrrn I L -

1 Frrrn I

1 Frrrn I
[of 1 Frrrn I
["Lg 1 Frrrn I 11l
[ 1 Frrrn I

1 Frrrn I

R —

NN NENRER I s ot
Lol 1 T I 11l —

o 9.1 T Frrrn I
"'| FILLING - light grey, brown-grey and 11101 1101 1 1
red-brown, sandy clay with some RN NN 1

gravel and brick fragments and a NEEN RN T

trace of sandstone boulders RN RN TN

1 Frrrn I
[°r [ [ L 11 11
RIG: Scout 1 DRILLER: SS/GP LOGGED: MP CASING: HW to 7.5m; HQ to 10.8m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 10.8m; NMLC-Coring 17.45m
WATER OBSERVATIONS: No free groundwater observed whilst augering. 90%-100% water loss from 5.5m to 10.8m
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 17.9 AHD BORE No: 17-2
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 19/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
inti Degree of Rock Fract Discontinuiti Sampling & In Situ Testi
Descnphon . o - racture Iscontinuities ampling n oltu festing
_1| Depth WWeathering S ISItr:anlgtIhCI 2| Spacing R Test Results
Z (m) of e g g5 © (m) B - Bedding J - Joint e leeiia o
Strat z O SI?IBIEI‘ZIEII ;\_ 8o 28 S-Shear  F-Fault e 8 5 gfo\ &
rata EES3eE  |slfsl22Iels B S5 32 i Comments
FILLING - light grey, brown-greyand [ T T T T'T FrTTTi I TTTT [ Note: Unless otherwise 254
red-brown, sandy clay with some 1 Frrrn [ Il || | stated, rockis fractured s g
gravel and brick fragments and a i FErrnd |1l 'l | along rough planar
trace of sandstone boulders 1 T [ || || | beddingdipping 0°-10°
[ (continued) 1 T [
108 - - i - ——
L| SANDSTONE - medium and high i b Lo 0 10.85-11.16m: B (x4) 0°, PL(A) = 0.4
M strength, highly then slightly fe PL(A)= 0.6
I weathered, slightly fractured, ! ! ! ! ! ! ! ! ! ! ! !!
red-brown, pale grey and dark grey, N iy S A 11.26m: CORE LOSS:
medium to coarse grained | Il N 740mm
sandstone | I
' ' c|s8|s52
ot s 120 L1
F12 12, ——t
A ' HI H 12.03-12.22m: J8O°-
- clay from 12.25m to 12.46m [T 11 90%,ir, ro, fe stn
—""I ['I" | 12.44m: B0°, cly, 20mm,
[ 1274 [ 11 1 [\fe PL(A)=0.3
Lt - 12.58m: B0°, cly, 30mm
rop 1284 C 1 1 \127am: CORE LOSS:
[ TN 100mm
Lor PLA) = 1.5
IR A=t
I 11l
I 11l
L<[ I 11l
14 I 11l
: : : : : clo7|o7| PLA)=08
I 11l
1462~ AMINITE - high strength, fresh, : : : ™| 14.6m:BO" e sin BLA = 12
[l unfractured, dark grey and light grey Lol | A)=1.
-15 laminite
[ ]l
1517~ SANDSTONE - high and medium to |11 [ | 15.15 & 15.59m: Bo",
high strength, fresh, fractured, [ 11 |1 | cly,10mm
brown-grey and light grey, medium [
to coarse grained sandstone 111 PL(A) = 1
Lol I 11l
16 I 11l
I 11l
I 11l
I 11l
TN C [100] 100
PL(A) = 2.3
I 11l
R I 11l
I 11l
I 11l
1745 |1
| Bore discontinued at 17.45m [ 1T TT
- target depth reached : : : : :
[“L1g I 11l
I 11l
I 11l
I 11l
I 11l
I 11l
L I 11l
19 I 11l
I 11l
I 11l
I 11l
I 11l
El I 11l
[T L1l 11
RIG: Scout 1 DRILLER: SS/GP LOGGED: MP CASING: HW to 7.5m; HQ to 10.8m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 10.8m; NMLC-Coring 17.45m
WATER OBSERVATIONS: No free groundwater observed whilst augering. 90%-100% water loss from 5.5m to 10.8m
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmm dia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
Water sample pp  Pocket penetrometer (kPa) ’ '

Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample
E  Environmental sample

"V sCo

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 18.1 AHD BORE No: 18-1
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 21/5/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description VI\?egrr?e of © St?grg:kth .| Fracture Discontinuities Sampling & In Situ Testing
eathering |- g 3| Spacin
=| Depth of S8 TT 18 "oy | & sedding 4. sont o | 0|n | TestResults
(m) il I IRETE R oo =882 &
Strata £2230¢ sl2l322es 5 85 B8 P Comments
[of FILLING - dark grey and lightbrown, | T T T T'1T L 1T 11
i clayey sand ﬁllir?g v)s//ith sor%e brick i LT I A
[ fragments and ripped sandstone, 1 Frrrn I 11l
s damp T T I 11l A
I T T I 11l
i T T I 11l
L Fi Il T I 11l LA |
A 1 FILLING - dark grey, light grey and L LErrnd Forr s 2,24
i orange-brown, sandy clay filing with | | | |1 LErrnd Forr N=6
I some brick fragments, organic LT LT Lot T
r material and charcoal, damp LT LT LT
i T T I 11l
L T T I 11l
[of 2 T T I
Tt T T I 11l
i T T I 11l
3 T T I 11l ——
I T T I S 11,2
3 T T I 11l N=3
L3 T T I —_—
ot Il T I 11l
L[ T T I 11l
- T T I 11l
[ T T I 11l
| LR
(<% 4 _ T T I 11l ]
FILLING - dark grey, light grey and I LT [ s 511,16
brown, gravelly sand filling with T T [ N=27
some charcoal, ash and glass R Frrrn I —
R
[ T NERRRELI AL
B
T T I 11l
S3I"SILTY CLAY - stiff light grey and : : : : : % : : : : : : : H H ] 6
rey-brown, silty cla 4,
ey v ciey EEERE/ZRRRRRRE N Y S N=10
N NRRER S RN A ]
Al NERENSZ AN A
g FLrrreyyrrrnn I 11l
I LTty I 11l
' I Z Ui i
R =
= - very stiff below 7.0m L]
i ety A T e o s seie
i eyt I 11l L -
i Ty L I 11l
i [ 4 I 11l
i ey AT I
L8 FrrrrpaAarrrrn I 11l
| M Z i
r L
i T T I 11l
L - light grey and red-brown with e : : NN [ 41320
r some ironstone gravel below 8.5m 11101 1101 1 1 S |
L /] N =233
3 LErrrpoAatrrrnl I 11l I
[ ® |||IIl|IIIIII I
IIIIIIIIIIIII I 11l
IIIIIIIIIIIII I 11l
T T I 11l
NRERRAZ ARREREN N
AL
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m

TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 11.1m; NMLC-Coring to 16.0m
WATER OBSERVATIONS: Free groundwater observed at 4.9m whilst augering
REMARKS: Standpipe installed to 16.0m (screened 1.0-16.0m; gravel 0.8-16.0m; bentonite seal 0.3-0.8m; 0.8m stick-up)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as artn ers
Water sample pp  Pocket penetrometer (kPa) ’ '

BLK Block sample
C  Core drilling
Water seep S Standard penetration test . .
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

“wVSCUo

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Mirvac Green Square Pty Ltd SURFACE LEVEL: 18.1 AHD BORE No: 18-1
PROJECT: Green Square Town Centre - Sites 7, 17, 18 EASTING: PROJECT No: 72258.05
LOCATION: Corner Bourke St and Botany Rd, Zetland NORTHING: DATE: 21/5/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
ioti Degree of Fracture Discontinuities Sampling & In Situ Testin
—| Depth Descr]lfptlon Weathering . E Spacing p\° - Test Resul?s
2| (m) of 5 g (m) B - Bedding J - Joint ‘§ 255 Py
Strata E % § % o f? é gg §§ S - Shear F - Fault = O & x Comments
L] SILTY CLAY - stiff, light grey and T T TT 1T 41014
Er grey-brown, silty clay (continued) | [ E T Note: Unless otherwise | S N =24
I LT stated, rock is fractured ||
: : : : : : along rough planar
bedding dipping 0°- 10°
i | I 11l
[ L4 | I 11l
™~ "SHALE - very low strength, highly T I
and extremely weathered, slightly I I oo
fractured, light grey and dark grey I [N 11.34m: BO*, cly, 20mm PL(A) = 0.1
shale with some extremely low | Il 11.37m: J45°, pl, ro, cly
strength bands : | : : :
o[ "2 | N C |100| 60 | PL(A)=0.1
| [ 1l '
1224~ S ANDSTONE - low then medium L
strength, highly then moderately | 1 pd
weathered, slightly fractured, | ||
brown-grey, orange-brown and light | o b PL(A)=0.1
3 grey, medium to coarse grained I I
Lr12 sandstone with some extremely low | | I 1| 11 R1296m: B0 cly, 20mm
strength bands | L 13.06m: BO®, cly, 20mm
| Tl ™13.22m: BO°, cly, 40mm
PL(A)=0.3
| (R N
| (R N . RO°
I Forld o f1(33.S7t§-14.03m. BO° (x4),
M | |11 |
s | R |
| R | PL(A)=0.4
| R |
| corn ol C |100| 98
[ |
L : o b 14.8m: BO®, cly, 20mm
15
Fof - " CAMINITE - medium then high ' |
strength, fresh, slightly fractured, : I I I I : PL(A)=1.2
light grey and dark grey laminite | | 15.41 & 15.95m: BO,
I ook cly, 10mm
i | 1l PL(A)=25
L +16 16.0 : : : —1
bt Bore discontinued at 16.0m I BRI
- target depth reached | TN
| I 11l
| I 11l
| I 11l
17 | I 11l
L[ | I 11l
| I 11l
| I 11l
| I 11l
| I 11l
| I 11l
18 | I 11l
r°r | I 11l
| I 11l
| I 11l
| I 11l
| I 11l
| I 11l
_,7'19 | I 11l
| I 11l
| I 11l
| I 11l
| I 11l
| I 11l
| L1111
RIG: Scout 1 DRILLER: SS LOGGED: MP CASING: HW to 5.5m
TYPE OF BORING:  Solid flight auger to 5.5m; Rotary to 11.1m; NMLC-Coring to 16.0m

WATER OBSERVATIONS: Free groundwater observed at 4.9m whilst augering
REMARKS: Standpipe installed to 16.0m (screened 1.0-16.0m; gravel 0.8-16.0m; bentonite seal 0.3-0.8m; 0.8m stick-up)

m Douglas Partners

SAMPLING & IN SITU TESTING LEGEND

G Gassample PID Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)

A Auger sample
B Bulk sample
BLK Block sample

"V sCo

C  Core drilling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test . .
E  Environmental sample Water level \ Shear vane (kPa) Geotechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: Green Square Consortium Pty Ltd SURFACE LEVEL:17.5 AHD BORE No: P3
PROJECT: Preliminary Geotechnical Investigation EASTING: PROJECT No: 72258
LOCATION: Green Square Town Centre, Zetland NORTHING: DATE: 1/2/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description v@ggﬁfﬁﬁf 5 Stl?eorfgth _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of M $| Spacing . . = Test Results
Z (m) [ §|§| 5| |%|§'§ (m) B -Bedding J - Joint § gdgg\" )
Strata EE3py” |HEImEEEG 5 82 38 | S-Srew PP | FIOZIET| comments
FILLING - grey sandy silt fillingwith | T T T T'T T 38 110 1 1T T
some wood chips and organic Il L I O A A
L %*N\matter RN NEERRE
i FILLING - moderately compacted, P I ) P A
r grey brown, sandy gravel filling with e LEErl Lot
[ some clay and brick fragments P 1 P
» LLtdd R [ LA
Wl tnd O [ 6,54
G I B ] o I (N S N=9
Fol Ll [0 Y o ) 1 It —
= 0 O 1 L (R 2
L0 0 M O i
Ll L D W (N
2 i I A W [ N [ A
L RN Lol
I 0 A Il
= WA | I o T T VO Ji | —
| N0 I O I} L Il s 256
1 275 FILLING - poorly compacted, dark | | | | || FEErrd L1l N=11
L3 grey to black coalwash/ash filing | | | | || /01 U i A A
s )10 O | (O DT 1l
1 L Y M
< i e O | O O O P dr Ll
[k 0 O 0 1 Il
i 101 1) (T 0l
[ (N O PR I O \_J
4 (N O N 1 R i Ak Ll A
) i B Il s 244
435 O | 0 I 1 T N=8
iaif SAND - very loose, grey to dark NERR Pty Y S—
) grey, fine grained sand with some NERN R NN
1 organic clay bands, moist WERE I RN
r 6010 0 O 25 A I 4 I L1 U
e Crrrfsfreennep v i e
e | 7]
ol fine to medium grained clayey sand RERE // W T LA
[ O O T 57 T O Y I O s 012
FEEEELZa bt ffr e il N=3
-6 ] 0N O k7 O A Il 1
é 0 O O V7% A O I
L EE 240 f frore ol
Lo FLELL At L0t
o FErrrE2 000 e
""" SANDY CLAY - very stiff, orange 10 7 A T O i
[, red brown and light grey, fine to SRR O I O A
medium grained sandy claywitha | | | | | | / 0 [ I bt
trace of ironstone gravel, moist pangl / I B (N S 58,12
[ |||||/|||||| Iy | =R
2t SRR IR [ T
L IIIII/IIIIII [ A
; I[III/I]IIII Lol
L IIIJI/IJIIII [
i [ ULikad ) [ N
IIiII/IIIIII Il —
1 RN RERRRR AN T 76,16
III!I/IIIII! N 5 N'= 24
145 ot 0 IR (I —
IIIII/IIIIII Ll
i |IIII/IIIII| T 1
1||||/|||||| R
LI O ™ 0 O 1 O 1 A
ol 1l 0 A [
|IIII/IIII|I (10 i
||III/IIIIII Y | —
fiiit VA eried iy <
RIG: Scout 2 DRILLER: JS LOGGED: Si CASING: HW to 6.0m

TYPE OF BORING: Solid flight auger to 5.5m; Rotary to 12.8m; NMLC-Coring to 18.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: 10% water loss at 15.0m

SURVEY DATUM:

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample PID Photo ionisation detector (ppm)
B  Bulk sample

BLK Block sample

D Disturbed sample
E  Environmental sample

Water seep S Standard penetration test
Water level \ Shear vane (kPa)

G

P Piston sample PL(A} Point load axial test Is(50) (MPa)

U, Tubesample (xmmdia) PL(D}Pointload diametral test Is(50) (MPa} o u rtn r
€  Core drilling W Water sample pp  Pocket penetrometer (kPa) ‘ ’

>4

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Green Square Consortium Pty Ltd SURFACE LEVEL:17.5 AHD
PROJECT: Preliminary Geotechnical Investigation EASTING:
LOCATION: Green Square Town Centre, Zetland NORTHING:

DIP/AZIMUTH: 90°/--

BORE No: P3
PROJECT No: 72258
DATE: 1/2/2011
SHEET 2 OF 2

Description vla:gtﬁ;i%; o _ F;ractpre Discontinuities Sampling & In Situ Testing
| Depth 'g_ TT 1=] 2 pacing o Test R It
T of 29 5| & ) . = oX|q est Results

m o E (m) B - Bedding J - Joint g2 o
m Strata 223240 33 5:%:%’; § 82 88 | S-Shear  F-Faul F |88 ¥ Comﬁwents
ISZoOuuw SIEIES o oo o
SANDY CLAY - very stiff, orange JHL I T 7 T | L) s 5911
red brown and light grey, fine to [ | | B T | 2 | N =20
medium grained sandy claywitha | | | | | | / | el
-~ trace of ironstone gravel, moist (| / I O L
(continued) 00 I I 6 | | 1 il
[T | P
11 110 . T I T [ .o | U R
CLAY - hard, light grey clay HEEE | T
(I / | Il —
r [ | (I I B 11.13.24
¢ iI!!I/ LLqe 1 s N'=37
(I / | (I I B -
0 / | I 1l || | Note: Unless otherwise
12 1 / | (N stated, rock is fractured
O | I along rough planar
BERE :; | T bedding dipping 0°- 10°
Fol 125 f oy | (NN
SANDSTONE - very low strength, NERE o I Y
128 light grey brown, fine to medium {010 \ i wib i
[, [\grained sandstone /Tl 1| | L1 R 12.9m: J25°, pl, 10, fe PL(R) =02
SANDSTONE - low then medium B ERR | | 1 12.94m: B10° fe
strength, highly to moderately RN | [ 1 \13:14m; B5°® fe
weathered, fractured and slightly HERE [ | I
b fractured, brown medium grained I [ I | [ N
sandstone o | | [ 13.52m: B10°, fe, Ds
(10mm) PL(A) = 0.6
LIl | [ Il |*13.57-14.15m: B (x6)5°- | ¢ |100]| 57
14 i | [ I | 10°fe
1442 LAMINITE - very low strength, : 1 ; : : ll I 14.15m: J, sv, cu, ro, fe PL(A) = 1
highly weathered, light grey to grey
b = IR
| I "7 SANDSTONE - medium strength, : EEE | ! { I Ay J, O, 6, el
FoH15 fresh, slightly fractured, light grey, NERE | | |
r medium grained sandstone RRER | | |
NERE I | | 15.23m: J45°, pi, ro, cly
ok NERE | | | 15.34m: J60°, pl, ro, Ds
RRRR ] | | eomm PL(A)=07
1111 | | | 156.72m: BO®, Ds (5mm)
(18 160 S ANDSTONE - high strength, } : : ll : } : :
fresh, fractured and slightly RERE | | | 16.12m: J35°, pl, ro, cIn
fractured, light grey, medium to RERR | | |
m coarse grained sandstone RERE | | | C [100] 89 PL(A)=18
1111 | | | 16.65m: J, sv, un, ro, ¢ln
17 : : { : : : |r [ 16.9m: B5°, Ds (10mm)
| [M6.98m: B5°, Ds (20mm)
it ) Ll I [%7.0-17.47m: J (x2), sv,
L : : : { : : l| : cu, ro, cln PL(A) =14
=
HEEN | | | -\17.56m: J25°, cly, co
RN | | | 17.85-18.0m: J, sv, un,
i Lt Lol |_| fo,¢cn
-18 18.0 - -
Bore discontinued at 18.0m EEEN | | |
i | | |
[ | I | | |
I | | |
| | | |
TPl | | |
;19 Pl | | |
[ O A | | |
[ | I |
o [ | I [
[ | | |
[ | I |
I I | | |
RIG: Scout 2 DRILLER: JS LOGGED: SI CASING: HW to 6.0m

TYPE OF BORING: Solid flight auger to 5.5m; Rotary to 12.8m; NMLC-Coring to 18.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: 10% water loss at 15.0m

A
B

D
E

Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

Gas sample
P Piston sample
U, Tube sample (x mm dia)
W Water sample
D> Water seep
T Water level

SAMPL(!BNG & IN SITU TESTING LEGEND

PID Photo ionisation detector (ppm)
PL(A) Point load axial test 1s(50) (MPa}
PL(D) Point load diametral test Is(50) (MPa]
pp  Pocket penetrometer (kPa)

S Standard penetration test

\' Shear vane (kFa)

K

SURVEY DATUM:

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Green Square Consortium Pty Ltd SURFACE LEVEL:17.2 AHD BORE No: I3
PROJECT: Preliminary Geotechnical Investigation EASTING: PROJECT No: 72258
LOCATION: Green Square Town Centre, Zetland NORTHING: DATE: 4/2/2011
DIP/AZIMUTH: 80°/-- SHEET 1 OF 2
Description v[aeegtﬁgﬁﬁfg © Stlfeorsgth _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of S TLTTT R Sgaciiy ‘ . oX|n | TestResults
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RIG: Scout 1 DRILLER: LC LOGGED: SI CASING: HW to 10.0m

TYPE OF BORING: Solid flight auger to 7.0m; Rotary to 13.1m; NMLC-Coring to 18.23m
WATER OBSERVATIONS: Free groundwater observed at 5.4m whilst augering

REMARKS: Groundwater monitoring well installed to 18.23m
SURVEY DATUM:

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B  Bulk sample Piston sample PL(A) Point load axial test 1s(50) (MPa)

BLK Block sample U, Tube sample (xmmdia) PL{D)Pointload diametral test Is{(50) (MPa) Dou la P rtn r
C  Coredrilling W Water sample pp  Pocket penetrometer (kPa) ‘ '
=

D  Disturbed sample Water seep S Standard penetration test
E  Environmental sample Water level \'% Shear vane (kPa) Geotechnics | En eronment I Groundwater

o




CLIENT:

Green Square Consortium Pty Ltd

BOREHOLE LOG

SURFACE LEVEL:17.2 AHD

BORE No: I3

PROJECT: Preliminary Geotechnical Investigation EASTING: PROJECT No: 72258
LOCATION: Green Square Town Centre, Zetland NORTHING: DATE: 4/2/2011
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
it Degree of Rock : —— - - )
Description Wegthering o Strength | = l;raacé?nre Discontinuities Sampling & In Situ Testing
—| Depth f a e| SPacing . . o o Test Results
El(m) o © §’|€»§ (m) B -Bedding J - Joint (2719, &
T = o
Strata E\ % § % o (0] E]E 5 gc §§ S - Shear F - Fault = o & @ Comments |
SILTY SAND - loose, light brown, 1T | 17Tl e
-~ fine to medium grained silty sand, | | | | I [l s N5 ‘
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11 11.0 - L1 | [
SAND - medium dense, brown, fine | | | | | AN I 1 |
rer to medium grained sand with some | | | | | A T
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[ | [
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[ 11 | (RN
12 R | O
i 123 bl | [ 1111 | Note: Unless otherwise
| SANDSTONE - very low to low L1l [ I 11 11| stated, rock is fractured
strength, light grey, fine to medium | | | | L'} I LD 11| along rough planar
grained sandstone : : : : : : I : : bedding dipping 0°- 10
1l JEIE s | | o
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5 B q 111 | 1 11 11 13.16m: BO®, fe
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Lo 11 I PL(A) = 1
11 | [ N
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1] NI PLA =12
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RIG: Scout 1 DRILLER: LC LOGGED: Sl CASING: HW to 10.0m

TYPE OF BORING: Solid flight auger to 7.0m; Rotary to 13.1m; NMLC-Coring to 18.23m
WATER OBSERVATIONS: Free groundwater observed at 5.4m whilst augering
REMARKS: Groundwater monitoring well installed to 18.23m

Tube sample (x mm dia )

A Auger sample Gas sample

B  Bulk sample P Piston sample
BLK Block sample U,

C  Core driling W Water sample
D  Disturbed sample > Water seep

E  Environmental sample T Water level

SAMPLING & IN SITU TESTING LEGEND

PID Photo ionisation detector (ppm)
PL(A) Point load axial test 15(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)

S Standard penetration test

\' Shear vane (kPa)

K

SURVEY DATUM:

Douglas Partners

Geotechnics | Environment | Groundwater




CLIENT:
PROJECT:

BOREHOLE LOG

Green Square Consortium Pty Ltd
Preliminary Geotechnical Investigation

LOCATION: Green Square Town Centre, Zetland

BORE No: 14
PROJECT No: 72258
DATE: 7 - 8/2/2011

SURFACE LEVEL:15.5 AHD
EASTING:
NORTHING:

DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description ﬁ:g{ﬁ:{iﬁ; I S?gr?gth | Fracture Discontinuities Sampling & In Situ Testing
| Depth of ST T Ier S| Seacing . . o o Test Results
2 (m) g8 §l§| LS (m) B - Bedding J - Joint 8|8 80\0 Py
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SANDSTONE - extremely low L 0 I O | (N
strength, light grey brown, fine to S O 1 I I il L
medium grained sandstone [ TN T | 1|l |1 | Note: Unless otherwise
-9 I T T N A T L T | || || | stated, rockis fractured
LUVt ay | [¢ 4} 1y | alongroush planar
i COLLEf=c it |1 it 1) | beddingdipping 0 10°
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RIG: Scout 2 DRILLER: JS LOGGED: SI CASING: HWto 9.75m

TYPE OF BORING: Solid flight auger to 5.5m; Rotary to 9.8m; NMLC-Coring to 14,9m
WATER OBSERVATIONS: Free groundwater observed at 3.6m whilst augering
REMARKS: Groundwater monitoring well installed to 5.7m

SURVEY DATUM:

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D} Point [oad diametral test [s(50) (MP:
pp  Pocket penetrometer (kPa)

s Standard penetration test

A\ Shear vane (kPa)

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample
B  Bulk sample P Piston sample
BLK Block sample U, Tube sample (x mm dia.)
C  Core drilling W Water sample
D  Disturbed sample D> Water seep
E  Environmental sample $  Water level

a)

Douglas Partners

Geotechnics | Environment | Groundwater
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BOREHOLE LOG

SURFACE LEVEL:15.5 AHD

CLIENT: Green Square Consortium Pty Ltd
PROJECT: Preliminary Geotechnical Investigation EASTING:
LOCATION: Green Square Town Centre, Zetland NORTHING:

BORE No: 14

PROJECT No: 72258
DATE: 7 - 8/2/2011

DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
e Description veggtﬁgrigg o Stl:r{:rsgth ; Fracture Discontinuities SampIclng&In Situ Testing
< % o S8 I T oswam s om | g [g¥]g [ TS
Strata E%;%&f (0] 3|§|§|§|; El\ﬁ S-Shear  F-Fault = og ¥ Comments
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RIG: Scout 2 DRILLER: JS LOGGED: Sl CASING: HWto 9.75m

TYPE OF BORING: Solid flight auger to 5.5m; Rotary to 9.8m; NMLC-Coring to 14.9m
WATER OBSERVATIONS: Free groundwater observed at 3.6m whilst augering
REMARKS: Groundwater monitoring well installed to 5.7m

A Auger sample Gas sam

B  Bulk sample P Piston sample

BLK Block sample U, Tube sample (x mm dia)
C  Core drilling W Water sample

D Disturbed sample D> Water seep

E  Environmental sample T Water level

SAMPLING & IN SITU TESTING LEGEND
G ple PID

Photo ionisation detector (ppm}
PL(A) Point load axial test Is(50) (MPa}
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

K

SURVEY DATUM:

Douglas Partners

Geotechnics | Environment | Groundwater
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13.1 - 17.0m
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