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Report on Geotechnical Investigation of C4 Site
Stage 2 - Midtown
Herring Road, Macquarie Park

1. Introduction

This revised report presents the results of a geotechnical investigation, undertaken by Douglas Partners
Pty Ltd (DP) for the C4 site at the proposed Midtown development (Stage 2) at Herring Road, Macquarie
Park. Midtown is located at the former lvanhoe Estate Social Housing precinct. The investigation was
commissioned by Chris Koukoutaris of Frasers Property lvanhoe Pty Ltd (Frasers) and was undertaken
in accordance with the Consulting Services Agreement dated 26 April 2021 and a subsequent variation.
Revision 2 has been issued due to the update of Figure 1, only.

The C4 investigation was undertaken in conjunction with geotechnical investigation for the C2 and C3
sites, which together comprise the Stage 2 area, although the detailed results of those investigations
will be reported separately. This revised report has been prepared following the completion of
supplementary groundwater wells and permeability testing at the C3 and C4 sites in May and June 2021,
the relevant results of which have been incorporated into this report.

The investigation also follows previous geotechnical investigation of the greater Midtown site in 2017
and groundwater monitoring from 2017 to 2018. The geotechnical investigation report for the greater
Midtown site was updated in 2018 following the completion of that stage of groundwater monitoring.

A high-rise residential development is proposed at the C4 site. The aim of the investigation was to
assess the subsurface soil, rock and groundwater conditions at the site, in order to provide geotechnical
comment relevant to the proposed development on:

e  Excavation conditions, including excavatability, excavation stability, shoring and batters;

e  Groundwater conditions; and

e Foundations.

The investigation included the drilling of fourteen (14) boreholes in or near the C3 basement area and

the installation of selected groundwater monitoring standpipes (or ‘wells’). The details of the field work
are presented in this report, together with comments and recommendations on the items listed above.

2. Proposed Development

The proposed C4 development is for two residential high-rise buildings with a shared basement. Three
basement levels are proposed, with a larger Basement 1 footprint (with floor level at RL 43.7), reducing
to a smaller footprint for the lower basement floors, with the Basement 3 floor level at RL 37.9.

The location of the C4 development site and the proposed basement footprints is shown in Drawing 401
in Appendix B.

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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3. Background

In September 2015 the Ivanhoe Estate was rezoned by the Department of Planning and Environment
as part of the Macquarie University Station (Herring Road) Priority Precinct, to transform the area into a
vibrant centre that benefits from the available transport infrastructure and the precinct’s proximity to jobs,
retail and education opportunities within the Macquarie Park corridor. The new community will be known
as Midtown MacPark, or “Midtown”.

Douglas Partners Pty Ltd undertook investigation for the greater lvanhoe Estate (now Midtown) site, in
2017, and undertook groundwater monitoring at 6 bores from November 2017 to June 2018. The
detailed results were reported in the following DP Reports:

e 86043.01.R.001.Revl, Preliminary Geotechnical Investigation of Ivanhoe Estate, dated 30 July
2018, including several boreholes drilled in the general vicinity, but outside of the C3 site in 2017
and revised in 2018 with summary data relating to groundwater monitoring; and

e 86043.01.R.005.Rev0, Groundwater Monitoring, dated 30 July 2018.

Relevant results from those previous investigations have been referenced or included in the current
report, with selected field work results reproduced in Appendix E.

Since that time, demolition of the previous residences has been completed and earthworks have
commenced for the development of infrastructure, roads and public areas at Midtown. These works
have necessarily destroyed several of the previous groundwater monitoring standpipes or wells. While
attempts were made during the current field work to locate possible remaining standpipes (at Bores 10,
12 and 13) near Shrimpton’s Creek, these bores appear to have been either destroyed or obscured by
overgrowth or temporary construction measures such as fencing and sedimentation controls.

The investigation for the C4 site was undertaken in conjunction with investigations for the C2 and C3
sites, which together comprise the Stage 2 works. Reference is made in this report to the relevant
results of those investigations, particularly with respect to standpipes and groundwater levels. The
detailed results of those investigations, however, will be separately reported in the following DP Reports:

e 86043.06.R.001, Geotechnical Investigation of the C2 site; and
e 86043.06.R.002, Geotechnical Investigation of the C3 site.

4. Site Description

The greater Midtown site is in Macquarie Park near the corner of Epping Road and Herring Road, within
the Ryde Local Government Area. The site occupies an area of approximately 8.2 hectares. The
approximate location of the proposed C4 development, with respect to other Stage 2 sites and the
greater Midtown area, is shown in Figure 1.

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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Figure 1: Location of the Stage 2 development areas (red), relative to the greater Midtown site
(provided by Client).

Topographically, the Midtown site is located on a sideslope, with ground surface levels falling from
approximately RL 71 near Herring Road, to approximately RL 41 at Shrimpton’s Creek, at the south-
eastern boundary.

Ground surface levels at the C4 development area typically fall from approximately RL 50 to RL 44,
towards the east and south-east, though from RL 50 to RL 45 in the proposed basement footprint.
Notably, a sedimentation basin has been constructed in the north-western, central part of the site (see
also Figure 1), to support the Midtown earthworks higher up the slope. The fill embankments for the
sedimentation basin were constructed up to approximately RL 48.0, with a base at RL 47 and weir at
RL 47.9. Ground surface levels drop off steeply at Shrimpton’s Creek, where the creek level is
understood to be at approximately RL 41.

5. Published Data

Reference to the regional mapping indicates the following at the C4 site:

e The Sydney Soils Landscape Series Sheet indicates that the site is underlain by the residual Lucas
Heights soil landscape. These soils typically comprise sandy clay and clayey sand soils developed
from Mittagong Formation and Hawkesbury Sandstone;

e The Sydney Geology Series Sheet indicates that the site is underlain by Hawkesbury Sandstone,
near the boundary with Ashfield Shale; and

e The site is in an area of no known risk of coastal Acid Sulfate soils and is outside of the Salinity
Potential in Western Sydney mapping.

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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The results of past and present field work indicate that ground conditions are generally consistent with
the mapping of residual soils over Hawkesbury Sandstone, though a layer of fill is generally present,
overlying the residual soil, and alluvial soils are apparently present locally towards Shrimpton’s Creek.

Reference to the WaterNSW data on registered boreholes indicates that groundwater bores in the
vicinity of the Midtown site are relatively distant from the site but that the results are broadly consistent
with the previous groundwater monitoring at the greater Midtown site.

6. Field Work
6.1 Field Work Methods

The field work for the current investigation of the C4 site comprised fourteen (14) deep, small-diameter
boreholes (Bore 103 to 116, and 118), drilled with a truck-mounted (Explora) drilling rig under the
supervision of a geotechnical engineer. Two of these boreholes (Bores 103 and 106) were drilled
significantly upslope of the site, with standpipes installed for the purpose of groundwater measurement.

The boreholes were drilled using auger or rotary drilling methods to the bedrock surfaces, then continued
by NMLC (50 mm diameter) diamond core drilling methods into the underlying bedrock. Sampling and
identification of strata was undertaken from the cuttings returned by the auger blade, supplemented by
disturbed sampling of soils by Standard Penetration Tests, and by logging of the retrieved rock core.
Point load strength index tests were also undertaken on the recovered rock core at typical intervals of
1.0 m. The bores were generally taken to depths of between 12.9 m and 14.2 m, though bores higher
up the slope, including those into which standpipes were installed, were drilled to depths of 13.8 m to
17.1 m.

Groundwater monitoring wells or standpipes were installed in six of the boreholes within the C4 site
footprint (Bores 107, 109, 111, 113, 114 and 115); and two bores were located upslope of the site
(Bores 103 and 106). Three further, ‘cluster wells’ (109A, 111A and 114A) were installed in separate
boreholes within 1 m of the standpipes in Bores 109, 111 and 114, respectively. These wells are
installed in near identical locations, but with different screen depths. All wells were installed by drilling
or reaming of the boreholes with a PCD bit, with screen lengths within the bedrock backfilled with a
gravel pack, then with a bentonite seal above the screened length. Where the original cored borehole
was taken to greater depth, any cored length (in rock) below the standpipe screen was sealed by
bentonite, prior to installation of the standpipe. Spoil (ie cuttings) was used to backfill the standpipe
above the bentonite ‘seal’ to near ground surface level, and the standpipe was ‘finished’ at ground
surface with a Gatic cover, concreted in place. The bentonite seal is intended to isolate surface water
inflow and shallow ‘perched’ groundwater flows or aquifers from the screened length of the borehole,
generally within the underlying bedrock.

Following the installation of the standpipes, they were purged by pumping to remove drilling fluid from
the standpipe. Follow-up visits were undertaken to obtain a groundwater level at each standpipe
(following stabilisation of the water levels after purging) and to perform a falling or rising head
permeability test, except at Bore 103 where the standpipe was destroyed by site operations after
purging, but prior to measurements being taken. Details of standpipe construction in the Stage 2 area
are included in Table D2, in Appendix D.

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
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Further details on the methods and procedures employed in the investigation are presented in the notes
in Appendices A and C of this report.

Test locations and ground surface levels at test locations were determined relative to Australian Height
Datum (AHD) by high precision differential GPS equipment, as per the 2017 test locations.

The locations of the bores and standpipes are shown in Drawing 401, in Appendix B, together with other
(rock) cored boreholes drilled nearby during the current and previous investigations.

6.2 Field Work Results

The detailed results of the field work for the C4 site are given in Appendix C of this report, together with
relevant notes on classification terms, symbols and abbreviations, and rock core photographs. The
results of point load strength index (Isso)) tests are included at the relevant depths on the borehole logs.

The results of the current field work may be broadly summarised as follows:

e  Fill — variable fill, including concrete, gravelly sand, clayey sand and re-worked natural clay, of
apparently variable compaction, and including very loose fill (see Bore 112) to depths of 0.4 m to
1.9 m; underlain by

e Sandy Clay and Clayey Sand — residual soil, typically firm to stiff and very stiff, to depths of 1.5 m
to 2.8 m; underlain by

e Sandstone — variable, fractured, very low to medium strength, including extremely low strength
and high strength bands, to depths of 1.2 m to 6 m; then fractured to slightly fractured, medium
strength, with some low strength bands, with variable weathering to depths of 3.4 m to 6.2 m,
(absent in some locations); becoming slightly fractured to unbroken, high strength with occasional
medium and very high strength bands, variably weathered to depths of 8.1 m to 14.7 m, then fresh.

No groundwater was observed whilst augering at the borehole locations.

The results of the groundwater measurements from the current investigation are summarised together
with previous groundwater measurements in the vicinity of the Stage 2 development area of the Midtown
site, in Table D1, in Appendix D. The results generally show that deep groundwater levels fall from
approximately RL 42 at the upper, north-western side of the C4 site, to approximately RL 41 towards
the south and south-east, to Shrimpton’s Creek, though with some local variation. The higher-level
standpipes at 109A, 111A and 114A indicated higher standing water levels, suggesting that a ‘stacked’
groundwater level may be present following periods of heavy rainfall, with higher standing water levels
in some shallow wells compared to wells with a deeper screen interval. This is supported by falls in
standing water levels measured during subsequent readings, and the results of previous shallow
standpipes in the Stage 2 area (Bores 10, 12, 13).

Rising or falling head permeability tests were undertaken at the intact standpipes in the C3 and C4
areas. The results of the permeability tests are summarised in Appendix C, together with the base
calculations associated with the rising or falling head permeability calculations. The results at Bore 114A
could not be readily assessed due to the standing water level and well geometry. Hydraulic
conductivities of 1.9x10® m/s to 7.7x10® m/s were estimated from the testing within the C4 area, which
is relatively consistent with the results obtained in the broader Stage 2 area. The values are considered

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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to be consistent with expected permeabilities in Hawkesbury Sandstone, slightly higher than typical
values, but within the range of values previously observed by DP in similar materials

The results of the field work were generally consistent with the results of previous investigations,

although higher groundwater levels were generally indicated by the current investigation in the upper
parts of the C4 site, when compared to levels from previous investigations.

7. Comments
7.1 Geotechnical and Hydrogeological Model
7.1.1 Geotechnical Model

An interpreted geological model has been developed for the C4 site, based on the results of both current
and previous field work. The model is summarised in Table 1.

Table 1: Simplified Geotechnical Model

Unit Summary Typical Description

Variable fill, including gravelly sand and apparently re-worked natural
clay soils, to typical depths of 0.5 m to 1.5 m, but likely to be deeper at

1 Fill ) ; : . )
sedimentation basin embankments and potentially in any areas of
stockpiles, other recent earthworks or past services.
2a Alluvial Soil Soft to firm, sandy clay, identified at Bore 10 only, to a depth of 2.1 m.

Firm to very stiff sandy clay and clayey sand, with trace iron-indurated
bands, often grading to hard clay and dense clayey sand (extremely
weathered sandstone), to depths of 0.2 m to 3.2 m at test locations,

though absent at some locations.

2b Residual Soil

Typically very low to low strength, but with extremely low (soil strength),
Sandstone — ) . . .
3a . medium and high strength, iron-cemented bands, highly weathered,
Variable . .
typically fractured to highly fractured sandstone

Typically medium strength, but low strength or with thick beds of low

Sandstone - strength sandstone at some bores (see Bores 103, 106, 110), and some
3b | Low and Medium ) . |
high strength bands (see Bore 116), highly to slightly weathered,
Strength .
fractured and slightly fractured sandstone.
Typically high strength, but with some thick beds of medium or medium
Sandstone — to high strength sandstone (see Bores 13, 110, 111), and some very
3c | Medium and High high strength bands (see Bore 112), moderately weathered to fresh,
Strength slightly fractured to unbroken, with some fractured lengths. This unit is
distinguished from Unit 3d by weathering.
3d Sandstone — Typically high strength with some very high strength bands (see
High Strength Bore 103), fresh, slightly fractured to unbroken.
Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2

Herring Road, Macquarie Park August 2021



m Douglas Partners

Geotechnics | Environment | Groundwater Page 7 of 21

The above interpreted units are shown in relation to the C4 boreholes and site levels on the Interpreted
Geotechnical Cross-Sections presented on Drawings 402 to 405, in Appendix B. It should be noted that
the subsurface profile is accurate only at the borehole locations and that substantial variation can occur
in between and away from the boreholes. The interpreted geotechnical boundaries are for illustrative
purposes and should not be relied upon.

It is noted that while Unit 3b and 3¢ have similar summary descriptions to those used in the reports for
the C2 and C3 sites, Unit 3b and 3c in the C4 site are typically of higher strength and often less fractured
than those encountered upslope, at the C2 and C3 sites. This can be seen by contrasting the detailed
descriptions and logs between these areas.

While not included in the above interpreted Cross-Sections, Bore 11 drilled east of (beyond) the
proposed basement, encountered a significant band of lateritic sandstone in the upper 3.8 m (to
RL 40.4), and some significant bands of core loss to 6 m depth (RL 37.2). These materials would
generally be associated with high permeability. While these conditions have not been indicated by the
other bores within the proposed C4 basement and may not affect the proposed excavation, such ground
conditions would be significant to the works, if encountered. Accordingly, the logs and photographs for
Bore 11 are included in Appendix E, for information.

Previous investigation by DP in the general vicinity of the site have also indicated the presence of dykes
and thrust faults, which are considered likely to be encountered at the greater Midtown site, though
investigations to date have not confirmed their presence. They are nonetheless considered a possible
presence at the C4 area.

The following information also informs the geotechnical model for the site:

e Dykes —Dykes may be present on this site. Dykes have been identified by previous DP experience
on sites to the north-east of the site and in the geological mapping north-west of the site. Both of
these dykes may project to near the site, but given that dykes may “step” or “fork” in plan, they may
potentially intersect the subject site.

Dykes in Sydney are typically near-vertical, planar features that may change in thickness, become
discontinuous and/or step in plan. Common dyke widths in Sydney range from less than 1 m to
approximately 6 m. They are typically completely weathered basalt or dolerite (clay) near surface
and are usually weathered and weaker than the surrounding rock to significant depth. The rock
adjacent to the dyke can also be highly fractured, variable or abnormally high strength due to the
heat and pressure effects of the intrusion. Higher permeability and greater water seepage is also
often observed within and on either side of the dyke material; and

e  Thrust Faults — Thrust faulting, often associated with dykes, have been previously identified on
nearby sites. A photograph showing the subsurface profile exposed by bulk excavation at a
recently developed site to the north-west of the greater Midtown site, is included in Figure 2.

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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Back thrusts

Figure 2: Back thrusts in an excavation wall at a nearby site

These features are of limited lateral extent and may be present but remain undetected by even
significant geotechnical investigation. If encountered, the precise influence and treatment (if required)
of dykes and thrust faults are often only determined at construction stage, when their presence, extent
and orientation with respect to the works can be more reliably assessed.

7.1.2 Hydrogeological Model

The hydrogeology at the C4 site, in the depth of interest, can be characterised by the following:

e Ephemeral, ‘perched’ groundwater, or seepage, expected to occur within the upper fill and along
the top of rock following periods of rainfall or due to human influences such as stormwater runoff
and irrigation. Some ephemeral seepage may also migrate through defects within the rock;

e A transient, intermediate ‘stacked’ groundwater level, within the upper sandstone, as evidenced
from the shallow cluster wells (Bores 109A, 111A, 114A), developing particularly after heavy rainfall
and responsive to weather variations; and

e Long-term groundwater levels, at depth, within the deeper sandstone (Bores 106, 107, 109, 111,
113, 114, 115). These water levels are expected to respond to climatic and weather variations,
which would be expected to be reflected by natural fluctuations in groundwater levels.

Within the bedrock, groundwater flows would be concentrated along defects within the rock such as
joints and bedding planes. Iron-staining of the existing joints are suggestive of past groundwater
passage, and greater water ingress would be expected through such joints.

The existing and previous standpipe monitoring wells were installed with bentonite seals to limit the
influence of the ‘perched’ seepage through soil on the standpipe measurements. These measurements
are therefore generally considered to reflect the groundwater levels within bedrock, and not ephemeral
seepage and also to measure the water table at the screened depth.

Drawing 402 (Interpreted Geotechnical Cross-Section A-A’) shows the difference in level between the
recent intermediate groundwater levels obtained at wells 109A and 111A, and those from the deeper
wells. Similarly, Drawing 404 (Interpreted Geotechnical Cross-Section C-C’) towards Shrimpton’s Creek
shows the difference between the long-term groundwater levels at depth, groundwater levels measured

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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in 2017-2018 and during the recent (2021) field work. Screen depths for the wells are also shown in the
relevant Cross-Sections. Both groundwater levels appear to fall towards Shrimpton’s Creek.

The presence of the ‘perched’ intermediate groundwater table indicates a permeability contrast within
the sandstone (ie a change to a lower permeability sandstone) with depth, likely due to a relatively thick
bed of sandstone. Based on the screen levels for the intermediate levels, and deep groundwater tables,
this change in permeability is likely to be near or slightly below the existing basement level.

Natural groundwater fluctuations in the order of 1.5 m to 3 m are suggested by comparison of previous
water level monitoring at Bores 10, 12 and 13, and recent measurements in the standpipes of
Bores 109A,111A and 114A, for the intermediate groundwater level. Given that the previous 2017-2018
groundwater monitoring indicated no significant response to rainfall events, the prolonged wet weather
that preceded the current field work and possibly higher levels at Shrimpton’s Creek is likely to have
been necessary to produce this increase in level.

7.2 Excavation

The proposed basement floor levels are at approximately RL 37.9 (Basement 3) or RL 43.7, for the
larger area of Basement 1. Excavation of approximately 0.5 m below these levels is anticipated for bulk
excavation levels, although this has not been confirmed.

Based on the existing information excavation of approximately 7.5 m to 12.5 m below existing ground
surface levels is anticipated for the deeper basement (Basement 3) construction, reducing to
approximately 3 m to 6.5 m within the extended Basement 1 footprint.

Reference to the results of the geotechnical investigation indicates that the excavation will extend
through fill and natural soils (Units 1, 2a and 2b) and into sandstone bedrock. Within the sandstone,
excavation is expected to proceed through variable strength (Unit 3a) rock, then through generally low
and medium strength (Unit 3b) rock, into typically high strength sandstone, with some significant medium
strength layers and some very high strength bands (Unit 3c). This may include excavation through
significant beds of unbroken, high strength sandstone and very high strength bands within unbroken
beds (see Bore 112).

Materials in Units 1, 2 and 3a are likely to be readily excavated using conventional earthmoving
equipment (eg bulldozers and hydraulic excavators, with some rock hammering of stronger bands within
the variable sandstone). The medium and high strength sandstone (Unit 3b, 3c and 3d) is likely to
require excavation by ripping tynes mounted on large bulldozers (eg D12 or larger), large rock hammers,
rock saws and milling heads. Productivity may be reduced by the relatively thick, often high strength
beds and also by very high strength bands (eg Bore 112) within the depth of proposed excavation.

The excavatability of the medium and high strength (Unit 3b, 3c and 3d) bedrock will be governed by
the defects within the rock mass. Based on the rock cores, the rock in this unit frequently includes bed
spacings of more than 1 m. In general, the excavation of high strength sandstone, which is most of
Unit 3c and 3d, is likely to be difficult and slow, with low productivity and high hammer/tyne wear
expected.

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021
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7.2.1 Vibrations

Significant vibrations are anticipated during excavation within low to high strength (and very high
strength) bedrock. Excavation methods may therefore be limited by acceptable vibration levels,
particularly if the new services installed in the adjacent roads are sensitive to vibrations. At this stage,
no buildings are within 50 m of the site, but depending on the staging of other site works, consideration
may also need to be given to other structures, particularly if they are occupied at the time of the works.
Acceptable vibration levels should therefore be confirmed with the asset owners prior to excavation.

The limit may need to be adjusted to reflect the asset requirements, response of neighbouring structures
during excavation and vibration dosage once the neighbouring building is occupied.

A vibration trial may be required to size equipment at the commencement of excavation into rock. The
trial may indicate that minimum offset distances are required from vibration-sensitive assets for the
preferred plant, or that alternative excavation methods or equipment are required.

Where a vibration trial indicates that the equipment may potentially exceed vibration levels, or where
buildings or occupants are otherwise sensitive to vibration levels, consideration could be given to
continuous vibration monitoring during the works. These monitors may be set up to activate a flashing
‘alarm’ light, or send text messages, if pre-set vibration levels are exceeded during the work.

7.2.2 Batters

Batters or excavation support will be required for excavations through soil and extremely low to very low
strength sandstone, and also for fractured low and medium strength rock (i.e. Units 1, 2a, 2b, 3a and
3b). While Unit 3b often includes medium strength rock, from a stability perspective the rock is still
relatively fractured and includes more frequent steep joints.

Preliminary safe batter slopes are provided in Table 2, for batter slopes no greater than 3 m in height,
with horizontal ground beyond the crest and below the toe, no deflection sensitive structures or services

above the crest, no surcharges above the crest and no seepage from the face.

Table 2: Preliminary Safe Batter Slopes for Batter Slopes < 3 m Height

Unit Material Maximum(;ir:;sgr::\z\?:rft?clzstter Slope

1 Fill 2:1

2a Alluvial Soil (firm to stiff) 2:1

2b Residual Soil (stiff to hard) 151

3a Sandstone — Variable 11

3b Sandstone — Low and Medium Strength 0.5:1

3c Sandstone — Medium and High Strength Vertical
3d Sandstone — High Strength Vertical
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Herring Road, Macquarie Park August 2021



m Douglas Partners

Geotechnics | Environment | Groundwater Page 11 of 21

Batters higher than 3 m, steeper batters, batters in weaker materials, or batters subject to surcharges
behind the crest (within an exclusion zone equal to the height of the batter, extending back from the
crest), adjacent sloping ground or seepage would generally require more detailed geotechnical
assessment. These conditions would require specific analysis.

All batter slopes should be subject to inspection by an experienced geotechnical professional at
maximum 1.5 m drops. Flatter or steeper slopes may be required, depending on the results of
assessment. Protection for the face of the batter slope may also be required to reduce the risk of loose
materials falling into the excavation below.

Within the medium and high strength sandstone (Unit 3c and Unit 3d) the rock is likely to be able to be
cut vertically and stand unsupported, even for cut depths greater than 3 m, but subject to regular defect
and localised stability assessment by an experienced geotechnical professional, at drops no greater
than 1.5 m. This may indicate that additional local support (eg bolts or anchors) and/or shotcrete is
required due to adverse jointing or other defects.

7.2.3 Waste Classification

All excavated materials will need to be disposed of in accordance with the provisions of the current
legislation and guidelines including the Waste Classification Guidelines (EPA, 2014). This includes fill
and natural materials that may be removed from the site.

7.3 Shoring/Retaining Walls
7.3.1 General

Shoring will be required where the rock strength or condition is unsuitable for vertical excavation, and
conditions are unsuitable for batters (eg inadequate space). Shoring is therefore anticipated along all
boundaries, except if and where acceptable batters may be formed in the adjacent (C3) site to the north-
west. Shoring may still be required along part, or all, of the north-western boundary, depending on the
adjoining ground and possibly groundwater levels.

From a stability perspective, soldier pile shoring walls are considered suitable for this site, with walls
taken down through the Unit 1, 2, 3a and 3b material to socket in or bear on at least medium strength,
slightly fractured sandstone (ie Unit 3c) with infill shotcrete panels constructed between the piles as
excavation proceeds. Typical soldier pile spacings at 2 mto 2.5 m are likely to be suitable for the support
of the natural clay soils and weathered rock above the groundwater table, but closer spacings are likely
to be required where these materials extend below the groundwater table, particularly where the wall is
required to manage groundwater inflows (refer Section 7.4).

Bored, concrete piles would generally be suitable for the construction of shoring piles at this site,
although casing may be required for drilling through fill and possibly soil materials, to prevent side wall
material falling into the (open) pile excavation, and tremie methods may be required for the placement
of concrete. Continuous flight auger (CFA) piles may be required locally near the eastern corner of the
site where deeper, weathered and fractured rock (Unit 3a) is present below the groundwater table.
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A heavy-duty, high torque drilling rig is likely to be required to obtain significant socket (i.e. embedment)
into medium and high strength sandstone, as is expected at this site, particularly given the medium and
high strength sandstone present in the Unit 3b material.

Given the depth of excavation, anchors would generally be required to provide temporary lateral support
to the shoring wall, with final support provided by the basement structure.

Inspections are recommended during the pile excavation to allow for geotechnical assessment of the
foundation material, deepening of the piles where necessary, and advance notice of areas where poorer
ground conditions are present. Inspections of the exposed rock face between soldier piles during
excavation is also recommended at 1.5 m drops, prior to placement of mesh and shotcrete, to allow
assessment of possible steep joints or defects which might require additional support.

If encountered, the presence of dykes or thrust faulting may result in locally poorer rock conditions,
which may lead to additional support being required in some areas of the site. Detailed investigation
and/or careful monitoring and inspection of ground conditions during excavation (including for soldier
piles) would generally be appropriate to ensure that support is taken down to an appropriate depth in
any affected areas. It is not likely to be practical to assess the presence of dykes in advance, unless a
dyke location and orientation is determined during an earlier stage of works at the site.

The Unit 3a material is expected to be of relatively high permeability, and it is likely that a relatively
impermeable shoring wall construction would be required in areas where Unit 3a is present in the
excavation face below the groundwater table (particularly expected towards the eastern corner, see
Bores 111, 110, 109), at least through the upper, Unit 3a materials. The upper levels of the shoring
structure may also need to be designed to consider possible flooding of Shrimpton’s Creek in the long-
term.

Where the shoring walls are required to also serve as watertight walls to prevent or reduce groundwater
inflows, then a secant pile wall type could possibly be adopted through the relevant Unit 1, 2a, 2b and
3a materials, socketed into Unit 3b, with selected ‘hard’ piles extended through the underlying Unit 3b
materials, to found in the Unit 3c sandstone. A secant pile wall consists of overlapping primary and
secondary piles, where the primary piles are a ‘soft’ mix of cement and bentonite, while the secondary
piles are conventional reinforced concrete piles, installed to intersect the primary piles. Primary piles
are typically installed at approximately 1.5D centres (where D = pile diameter). The secondary piles are
installed before the primary piles have achieved strength, forming a relatively watertight construction.
Groundwater is further discussed in Section 7.4.

7.3.2 Shoring Design

For a shoring wall supported by multiple rows of anchors or props, preliminary design may be based on
a uniform rectangular earth pressure distribution of 4H (where H is the wall height in metres, and
pressure is in kPa), provided that deflections are not a concern. Where walls are constructed close to
existing deflection-sensitive structures or utilities, a pressure of between 6H and 8H should be
considered, depending on the sensitivity of the utilities and the soil profile to be retained. Higher
pressures would be appropriate where batters (ie sloping ground) are present above the wall, or where
concentrated loads are proposed behind the wall, either during construction (eg plant) or in the
permanent case (eg elevated garden beds or roads).
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The detailed design of shoring/retaining walls is nowadays normally undertaken using software that can
account for the soil-structure interaction during the progressive excavation and support installation
sequence (eg Wallap, Flac, Plaxis.)

Allowance should be made for the provision of drainage behind retaining structures, or alternatively the
walls should be designed for full hydrostatic pressures. Appropriate drainage (eg strip or core drains)
should be included to prevent hydrostatic water levels rising above the design hydrostatic level of the
shoring/retaining wall/cut-off wall design.

For piled wall systems terminating above the bulk excavation level it may be necessary, depending on
the design of wall restraint, to install ‘toe bolts’ or anchors at the base of each pile for stability purposes.

7.3.3 Anchor Design
The preliminary design of anchors may be based on the bond strengths indicated in Table 3.

Table 3: Parameters for Preliminary Anchor Design

Material Ultimate Bond Strength
Variable sandstone (Unit 3a) 100 kPa
Low and medium strength sandstone (Unit 3b) 300 kPa
Medium and High strength Sandstone (Unit 3c) 1000 kPa

The above values assume that the anchor holes are adequately cleaned and free of clay smear. It
would be appropriate for these values to be confirmed by the anchoring contractor based on their specific
installation methods and experience, and for the rock conditions encountered during anchor installation
at the site. Pull-out tests may be appropriate if higher bond values are to be adopted.

After installation, all temporary anchors should be proof loaded to 125% of the nominal working load,
then locked off at 70% of the working load. For anchors supporting any structures on the boundaries,
lock off values should be 90% of the working load. Checks should also be made at regular intervals to
ensure that load is maintained in anchors and not lost due to creep effects.

While it is expected that the adjacent sites will be under the control of the developer at the time of
construction, appropriate permissions from adjacent landowners would be required if support measures
(eg anchors) are proposed across site boundaries. Anchors should also be de-stressed following the
provision of permanent lateral support by the basement structure.

7.3.4 Shoring Wall and Excavation Movement

Typical horizontal movements in the order of 0.15% of the wall height would be expected for a well-
constructed and designed, high stiffness shoring wall (ie with multiple rows of anchors), but depending
on the excavation and support sequence and support provided. For a 6 m high shoring wall, this
corresponds to approximately 10 mm movement.

In addition to retaining wall movements, basement excavations into medium and high strength
sandstone bedrock may result in lateral movement of the sandstone faces due to stress relief effects.
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Release of these stresses may cause horizontal movements along the rock bedding surfaces and
defects, with estimated movements of between 0.5 mm and 2 mm per metre depth of excavation into
medium and high strength sandstone, at the midpoint of the excavation. It is not practical to provide
restraint against stress-relief movements, and appropriate allowance should instead be made for such
movements in construction and planning.

Survey monitoring of the excavation and retaining walls would generally be appropriate to assess
movement of any shoring walls during excavation, particularly where any deflection-sensitive structures
or services are present behind the walls.

7.4 Groundwater and Dewatering
7.4.1 Groundwater Inflows

As can be seen from Drawings 402 to 405 in Appendix B, the proposed basement floor levels are below
the measured groundwater levels, within bedrock, though close to the top of bedrock in the eastern
corner of the site (see Bores 109, 110, 111). Groundwater inflow or seepage is therefore expected to
occur through defects within the rock (eg bedding planes and joints). Inflow is expected to be greater
in sandstone where fracturing is more closely spaced, or where existing iron-staining is present,
suggesting past groundwater flows. Groundwater flow into the excavation through Units 3a, 3b and 3c
are expected.

The results of permeability testing indicated hydraulic conductivities off 1.9x10-° m/s to 1.3x107 m/s in
the C4 area, though noting that higher variability in permeabilities can be seen from broader testing in
the Stage 2 area. These permeabilities are broadly consistent with expected permeabilities in
Hawkesbury Sandstone, though they are relatively high compared to typical values. The permeabilities
are nonetheless within previous DP experience in similar ground conditions. The test results did not
indicate a strong correlation between hydraulic conductivity and the units of the geotechnical model, as
can be seen in Figure 3, although the variability in hydraulic conductivity does appear to reduce in the
Unit 3D materials.
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Figure 3: Summary of results of Hydraulic Conductivity (k) for Stage 2 area permeability tests,
with respect to the Geotechnical Model Units 3A, 3C and 3D

In considering these results, it is noted that the gravel pack (and screened length) interval was often
located at depths where the rock core indicated higher fracture spacings, in order to capture data from
expected higher permeability zones.

Estimates of medium to long-term groundwater inflow to a drained C4 basement excavation have been
separately analysed by Seep/W, and reported in DP Memo 86043.06.R.005, dated 18 June 2021. This
analysis suggested likely groundwater inflows to the proposed basement excavation of around 3 to
4 ML/year. Higher inflows would be expected immediately following initial excavation, as stored water
is lost to the excavation and groundwater levels around the basement stabilise, with inflow levels
expected to stabilise to long-term typical inflows in approximately one year after excavation.
Fluctuations in groundwater inflow will still occur following periods of rainfall.

While not identified by the current investigation, dykes or thrust faults may be associated with
significantly increased permeabilities, relative to those considered in the inflow estimates, if encountered
during excavation. While initial inflows from the defects would be significantly higher, their medium and
long-term influence on inflows will depend on their continuity and connectivity to defects within and
beyond the site.

7.4.2 Management of Groundwater Seepage

Based on the above inflow estimates, it is considered that a tanked basement would be a prudent
approach to design of the basement at the C4 site, given the estimated inflows and the risks associated
with potential unexpected groundwater inflows so close to a recharge area (ie Shrimpton’s Creek).
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During excavation, groundwater inflows will still need to be managed to a reasonable level, which is
likely to require ‘cut-off walls through the more variable Unit 3a materials. Grouting may also be required
to manage excess inflows through defects within the bedrock.

As discussed in the following section, however, current government regulations should be considered
as well as the long-term costs of maintaining such a drainage/pumping system and any levies or costs
associated with groundwater treatment (if required) and disposal.

A Water Access Licence is likely to be required, at least during construction, based on the inflow
estimates of more than 3 ML/year. Exemptions should generally apply if inflows of less than 3 ML/year
occur.

Ultimately, options for management of groundwater inflows include:

e Atanked basement may be a more sustainable solution and reduce or remove the risks associated
with obtaining licenses, and ongoing management and maintenance of a drained basement. A
Water Access Licence would still be required during the excavation stage; and

e Alternatively, design and construction of a drained basement, provided that the groundwater take
is approved and properly accounted for under a Water Access Licence. This would involve an
ongoing commitment to the costs associated with obtaining and maintaining the Water Access
Licence, potentially for the life of the building, and would be subject to licensing and approval.
Obtaining the necessary entitlements is a separate process to DA, and early discussions with the
Natural Resources Access Regulator (NRAR) would be key to confirm that the license and
entittements (and therefore a drained basement) are achievable. This option would allow
groundwater inflows to revert to an exemption in the long term, if groundwater inflows can be
managed to less than 3 ML/year, though this may not be practical or economical, depending on
conditions during excavation.

It is noted that a tanked basement may potentially be a requirement of the regulator at the C4 site, given
the relatively high predicted inflows and proximity to Shrimpton’s Creek.

The selection of an appropriate strategy for basement design should include consideration of the
regulatory risks (ie whether or not the necessary approvals and licenses can be obtained, or conditions
of consent become too onerous), construction stage risks (eg excessive costs or delays due to grouting
and groundwater management, and dewatering or design changes), long-term risks (eg cost of ongoing
groundwater management/licenses), and geotechnical risks (eg presence of a high-permeability defect
at the base of the excavation), as well as the known costs of design and construction.

Prior to excavation, it is expected that a watertight wall will need to be installed to prevent or limit inflows
into the excavation through the more variable (and higher permeability) Unit 3a sandstone. This may
require secant pile or closely spaced piles, with gaps progressively infilled, through the upper, 3a
materials and socketed into the underlying 3b or 3c sandstone, noting that piles to be used for shoring
should be taken down to bear in at least Unit 3c sandstone, where closely spaced piles are used, the
infill of any gaps between piles may be challenging if high inflows occur, and backfill and grouting
treatment may be required.

Targeted grouting (eg by microfine grout) may be useful to reduce inflows through discrete fractures
within the rock, and can be used between piles in the upper 3a materials, or in fractures in the sandstone.
These methods can be slow and expensive, particularly given the size of the C4 basement, but may be
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necessary to manage and reduce inflows through defects within otherwise medium and high strength
rock.

The construction of a tanked basement would involve the construction of a waterproof basement floor
and walls, to prevent groundwater inflows into the basement. Given that groundwater fluctuations in the
order of 3 m have been observed, it is recommended that allowance be made for potential deep
groundwater level rises of a further 1.0 m above even transient measured values (ie tanked to RL 45.3).
This should be raised to above the level of any potential flooding of Shrimpton’s Creek, if higher. These
considerations are expected to also cater for the anticipated groundwater level increase of less than
0.5 m anticipated on the upslope side of the basement due to the damming effect of the basement. This
should be confirmed by groundwater modelling and analysis, based on the proposed tanking design,
noting that excessive groundwater increases may require drainage around the outside of the tanked
basement.

Seepage above the level of (partial) basement tanking may still occur due to higher, transient
groundwater levels, particularly following periods of wet weather, and as such the basement design
should allow for drainage of any groundwater seepage above the level of the tanked basement design,
such as a series of relief drains at the design level of tanking. For a tanked design based on the above
recommendations, such seepage is expected to be below the 3 ML/year threshold, but would still require
monitoring and reporting of this seepage ‘take’. Alternatively, the basement may be designed as fully
tanked (i.e. waterproof walls to the ground surface), to effectively eliminate even short-term seepage
into the basement. Any tanked (or partially tanked) basement design must also consider uplift forces
that may arise.

Seepage is likely to be iron-rich and a precipitate (gelatinous ‘sludge’) may develop within drains over
time, which could cause ‘clogging’ and blockage of drainage lines and pumps. Allowance should be
made for future maintenance to clear such material from the drainage lines and from pump fixtures.

It is noted that, given the relatively low permeability of the sandstone, any dewatering activities are
expected to only cause drawdown to a relatively short distance from the C4 basement, provided that no
hydraulic connection (eg high permeability defect) is present, which may cause drawdown to greater
distance. Given that the groundwater levels are within bedrock, dewatering activities are not expected
to create any risk of ground surface settlement or have any influence on acid sulphate soils in the vicinity
of the development.

7.5 Foundations

The excavation for the Basement 3 level of the C4 site will extend into Unit 3c and Unit 3d sandstone,
typically high strength, possibly with medium strength bands. The excavation for the Basement 1 level,
towards the south-western corner, will extend into Unit 3b and Unit 3c sandstone, apparently typically
medium and high strength in that area, but near the boundary with 3a materials, with some significant
bands of core loss, extremely low and very low strength rock.

Preliminary rock classification of the sandstone near foundation level has been undertaken based on
Pells et al (1998), assuming a 1.0 m plan footing dimension. Table 4 summarises the rock classifications
below RL 43, for bores near the extended footprint of Basement 1, while Table 5 summarises the results
below RL 37.5, for bores in or immediately adjacent to the proposed Basement 3 footprint. These
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classifications are for foundation performance only and accordingly the rock ‘strength’ has been
downgraded due to defects.

Table 4: Sandstone Foundation Classification at Bore Locations Below RL43 (Basement 1)

Sandstone RL at Bore
Class 107 113 114 115 116
AV 43.0 43.0 43.0 43.0 43.0
1 39.0 43.0 42.8 43.0 42.3
I 39.0 43.0 40.7 40.3 40.3

Note: The classification is based on an interval of rock below the foundation level, with the interval dependent on the plan
dimension of the footings. Defects at greater depth have not been considered, and classification may change with increased
depth.

Table 5: Sandstone Foundation Classification at Bore Locations Below RL37.5 (Basement 3)

Sandstone RL at Bore

Class 104 | 105 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 118

v 375|375 |375 375|375 375375375375 | 375|375 | 375|375

[/m 375 |36.1 375|372 (372|375 |375 (362|371 | 36.7 | 36.3 | 37.5 -
I/ 375351 |375|363|368|37.1|358|36.2|37.1]|36.7|36.3|375 -

Note: The classification is based on an interval of rock below the foundation level, with the interval dependent on the plan
dimension of the footings. Defects at greater depth have not been considered, and classification may change with increased
depth.

As can be observed in the above table, a range of allowable bearing pressures may be adopted, though
higher classifications may be more difficult to achieve on site and so require additional excavation and/or
re-design during the construction stage, depending on local conditions.

Maximum allowable and ultimate bearing pressures for the design of shallow footings founded on
sandstone below bulk excavation level are provided in Table 6, together with typical values for Youngs
Modulus for each defined rock classification. These values assume that the foundations are in a
confined state, and lower values (generally 50% of those given in Table 6) would apply where
foundations are above a line drawn up at 45 degrees from the corner of adjacent basement excavations,
and provided that geotechnical assessment is undertaken to assess the presence of adversely oriented
defects that may daylight in the C4 excavation.

Maximum allowable bearing pressures for the design of shallow foundations founded on sandstone
below bulk excavation level are provided in Table 6.
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Ultimate Typical
Sandstone | Allowable Bearing Bearing Youngs Minimum Additional Testing /
Class Pressure'?(MPa) | Pressure?® | Modulus Requirements*
(MPa) (MPa)
v 35 15 350 -
/1 6 40 900 Spoon testing of 1/3 of footings
Additional cored boreholes (e.g.
1/l 10 100 1500 after excavation to basement level),
and spoon testing of 1/2 of footings

Note: 1. Allowable pressures assume a confined state, and allowable settlements of less than 1% of the minimum footing plan
dimension. Alternative, settlements can be estimated for the proposed load based on the typical Youngs Modulus.

2. All bearing pressures may be limited by defects, or lack of confinement, subject to inspection of the excavation and
possible spoon testing, which may require the bearing pressure to be downgraded. Bearing pressures assume that the
bedrock is in a confined state, and that no nearby current or future excavations are present below an imaginary
‘influence’ line drawn at 1H:1V down from the edge of the footing. Such excavations would require inspection to confirm
that adverse jointing is not present, and reduced values may apply.

3. Ultimate values assume settlement of more than 5% to 10% of the minimum footing plan dimension.

4. Geotechnical inspection of all footing excavations is recommended to confirm that the material is consistent with the
design requirements; the minimum testing is to provide additional information on defects to confirm that foundation
performance is as expected. Additional or lesser testing may be warranted, subject to the results of initial foundation
testing and depending on the design bearing pressures.

All foundations should be inspected by a geotechnical professional following excavation and cleaning,
to confirm that the foundation material is consistent with the design requirements.

The higher bearing pressures given in Table 6 require the additional testing outlined in that table and
may be associated with a higher risk of inspection ‘failures’. This use of a 10 MPa design bearing
pressure would require additional cored borehole investigation, which may indicate that the sandstone
does not meet the requirements of Class I/l Sandstone.

Spoon testing should be carried out in at least one third of all footings that are designed for an allowable
end bearing capacity of more than 3.5 MPa. Spoon testing involves drilling a 50 mm diameter hole
below the base of the footing, to a depth of at least 1.5 times the footing width, with the hole left full of
water for 24 hours prior to testing to check for the presence of weak/clay bands. If excessive weak
seams are detected then the foundation capacity may need to be downgraded, or the footings taken
deeper to reach suitable foundation material.

For shoring piles founded in Class 3c materials, but above bulk excavation level, the ultimate bearing
capacity will be the unconfined strength of the underlying bedrock, but may be reduced by adverse
defects, if present below the foundation. Given these risks, it is suggested that design be based on an
ultimate bearing pressure of no greater than 3 MPa, and an ‘allowable’ bearing pressure of no greater
than 1 MPa. The vertical component of any anchors should be considered in the total loads on the pile.
The vertical bearing pressure should be reviewed during excavation, prior to vertical loading of the piles.

Should thrust faults or dykes be identified near foundation level then the foundation parameters given
in Table 6 may not be achieved, and re-design may be required in the affected area to suit to the
conditions encountered.
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7.6 Further Investigation and Assessment

Additional investigation and/or assessment may be appropriate, depending on the detailed design and
planning decisions for the proposed site, and to support a dewatering management plan, if required.
Such works may include:

e  Water quality tests to provide information on the chemical composition of groundwater at the site,
to support groundwater licenses or disposal assessment;

e Repeat permeability tests at standpipe locations, to confirm the ‘repeatability’ of the current test
data, particularly if a drained basement is proposed; and

e Additional investigation, to reduce the geotechnical risk of excessive inflows to the excavation. This
may include inclined boreholes, to provide greater coverage of the site area, and reduce (though
not eliminate) the risk of unexpected defects that may cause concentrated seepage inflows to the
excavation, and/or ‘pilot’ excavation to observe inflows to a test pit or similar, excavated to bulk
excavation level.

It is noted that data loggers have been installed in Bores 106 and118A (and Bores 114 and 111A,
downslope) to monitor groundwater levels. This monitoring is ongoing, and the results of the
groundwater monitoring will be reported, separately.

8. References
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9. Limitations

Douglas Partners (DP) has prepared this report for this project at Midtown, Macquarie Park in
accordance with the Consultancy Services Agreement dated 26 April 2021 and approved variations.
This report is provided for the exclusive use of Frasers Property Ivanhoe 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 DP, does so
entirely at its own risk and without recourse to DP for any loss or damage. In preparing this report DP
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 geological processes
and also as a result of human influences. Such changes may occur after DP’s field testing has been
completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions

Geotechnical Investigation of C4 Site, Stage 2 - Midtown 86043.06.R.003.Rev2
Herring Road, Macquarie Park August 2021



m Douglas Partners

Geotechnics | Environment | Groundwater Page 21 of 21

across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

The assessment of atypical safety hazards arising from this advice is restricted to the geotechnical
components set out in this report and based on known project conditions and stated design advice and
assumptions. While some recommendations 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. DP 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 DP. This is because this report has been written as advice and opinion rather
than instructions for construction.

The scope for 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.

Douglas Partners Pty Ltd
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About this Report

Introduction

These notes have been provided to amplify DP's
report 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:

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

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

e Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e 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:

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

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

e 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.

July 2010



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.

July 2010
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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
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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: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 52.4 AHD BORE No: 103
PROJECT: Proposed Stage 2 Development EASTING: 325617.7 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260365.1 DATE: 28/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtf;i?]‘; o StFr{gr?gth .| Fracture Discontinuities Sampling & In Situ Testing
_s| Depth ST g g Seacing = Test Result
2| (m) of 2353 g |%|6§ (m) B-Bedding J - Joint g 12%19 . est Results
Strata 2z223,.0 |332353% 82 38 | S-Shear F-Fault =88l
30K 3128131212181 S &2 o4 Comments
0.1k FILL/ Clayey SAND: fine to medium, | T TTTTTI TT T1 |
[T 0.2\ brown, trace fine to medium | NEEEN (N _C
Ll -\Sandstonegravel,moist /— | e 1l |
[ |LEAN MIX CONCRETE | : : : : : : : H H —
[ SANDSTONE: fine to medium | 1NN 1ol
3 grained, yellow-brown, very low
[ 411, strength, highly weathered, ! ! Il ! ! ! !! I! =] 25I3/c7fgor:=m
[ 12| \Hawkesbury Sandstone / T == 1.13m: CORE LOSS: PL(A) = 0.17
Lot SANDSTONE: fine to medium I (] \70”"_“
i grained, red-brown and pale grey, 1IN N 1.2m: Fg 30mm
I very low to medium strength withan | ||| | L1 1i?rr117%s 3?;8m5 6 C|94]|24
: extremely low strength band, highly | ||| | R oh o élnrg'clyvh (x6)
-_2 \évgﬁghsir)?% fractured, Hawkesbury i L1 158rﬁ:Cs 20mm
I 1 1.8m: Cs30mm PL(A)=0.3
:O: | J—L | | | \1 9m: Cs 30mm
[°[ 2% SANDSTONE: fine to medium I N \2-2m: Ds Somm
[ grained, pale grey with some 111 111 )
L red-brown and orange-brown |1l |1
i staining, low and medium strength, |1 |1 _
_'3 moderately weathered, fractured to |1 |1 PL(A)=0.73
slightly fractured, Hawkesbury [ 1] [ 1]
[l Sandstone L1 L]
[~[ AR U1 \3.37m:BO°, pl, ro, cly
L 2mm
- 1 1 \3.42m:Cs10mm C | 100] 90
I |1 |11 3.52m: Cs 15mm, fe stn
-4 111 111 \3.75m:J30°, pl, ro, cbs PL(A) = 0.36
r vn
L : : : : : : \_396m:Cs10mm
Lol L1 L1 4.25m: Cs 10mm
111 11| \_452m:Ds10mm
|11 |11 4.62m: Ds 10mm
[ 11 [ 11
F5 N N PL(A) =0.53
D1 DL 5.08m: B0°-5° (x2), pl,
of I N o ely ¢o
_v: |11 |1 n\ 5-45m: Cs 10mm
L |11 |11 \5.52m:F920mm,cIyinf,
! L1 L1 geessztrr}rmsf’ (x2), pl, ro
o 1] 1] i »PLTO, PL(A) = 0.4
: : : : : : \6.03m:J80°, pl, sm, cly
of vn
A Il ] Il ] \6.33m: Cs 10mm
I L ] C |100| 85
- . . \(63.74m:D560mm
'_7 70 e 1] .75m: B5°, pl, ro, fe stn PL(A) = 0.53
L | SANDSTONE: medium to coarse [ I .84m: BO° (x3), pl, ro, ’
[l grained, yellow-brown and pale [ 1]l |1 fe stn
Lol grey, medium and high strength, [ 1]l |1 .91m: J70°-90°, ir, ro,
r moderately to slightly weathered, I 1] |1 fe stn
I slightly fractured, Hawkesbury [ 1] |1
3 Sandstone I 1h ||
g [ 1] |1 PL(A)=1.9
[ [ 1]l |1
Lot [ 1]l |1
&l [ ]l |1
L 11 |1 8.49m: B10°, pl, ro, fe
I | |t |1 \stn
[ |1 |l | -\_8 75m: CSDZOmm
Lg N [ | \_884m:BO,pI,r0,festn PL(A) = 0.39
F L1 W H \295m:B5°, un, ro, cly C |100]| 82
[ vn
Lot . 1] |1 I .06m: B5°, pl, ro, fe stn
Fr Below 9.4m: high strength 1] |1 I 9.06-9.42m: B0°-10°
(N [ I (x4), pl, ro, fe stn
111 |1 | .27m: B10°, pl, sm, cly
11| || |1 1mm, fe stn
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.0m, HQto 1.1m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.1m; NMLC-Coring to 17.1m; PCD to 11.0 m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 15.0m (screen 15.0-12.0m; blank 12.0-0.0m; gravel 15.0-11.5m; bentonite 11.5-11.0m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Gas sample 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
Water sample pp  Pocket penetrometer (kPa)

Water seep S Standard penetration test

Water level \ Shear vane (kPa)

Douglas Partners

Geotechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 52.4 AHD BORE No: 103
PROJECT: Proposed Stage 2 Development EASTING: 325617.7 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260365.1 DATE: 28/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
I Degree of . . - - -
Description Wez?thering ; . I;ractyre Discontinuities Sampling & In Situ Testing
=| Depth of = pacing ' ) o o Test Results
4 (m) %‘5; (m) B - Bedding J - Joint g gdga\" 2
Strata §§§§ 0 53 g §§ §§ S - Shear F - Fault [ O& 4 Comments
SANDSTONE: medium to coarse T 1T T PL(A)= 1.6
grained, yellow-brown and pale I I [ 10.12m: B5®, pl, ro, cly
Lol grey, medium and high strength, [l [ vn
For moderately to slightly weathered, [ [
slightly fractured, Hawkesbury [ 11 | C |100]| 82
Sandstone (continued) 111 1
L 14 [l I PL(A) = 1.2
CL Below 11.07m: slightly fractured to ] [ For 11.07m: B5°, pl, sm, cly
-t unbroken I [ 11 11| co
r~[ [T I 11l
[T I 11
[T I 11l
I [
12 [T I 11l PL(A)=1.6
L [T I 11l
[of [l I (N
Mt [T 11l
[T I 11l
Al o
*° BRIN I PLAI=1S
L[ I [
Far [l I (N
L[ I [
[l I (N
I l#:'-'l_l__ 13.83m: B0®, pl, sm, cly
C14 ] I | 2mm, fe stn PL(A) =2
[T [ 11 11} *13.92m: Fg 20mm, fe
[l [l I [ T1]] stn
([ (I 11l
[l I (N
1488 [T 11l
L15 | SANDSTONE: medium to coarse I I.H- Lorr 1l PL(A) =35
grained, pale grey, strength, fresh, Lo Lot
L | slightly fractured to unbroken, Lrrr o1
=i Hawkesbury Sandstone : : : : : : H H
NERN RN C 100} 99
I [
-16 T Il PL(A)=1.9
T | 16.1m: Fg 10mm
Fof T [
([ I [
T [
i BN
7 4 L1l [ PLA) = 1
| Borediscontinued at 17.1m HEEN T
:g: Target depth reached (N 11
[ T I 11l
T I 11l
T I 11l
L 18 T I 11l
T I 11l
Lot T I 11l
[0 T I 11l
T I 11l
T I 11l
T I 11l
19 T I 11l
T I 11l
Lol I I 11l
For T I 11l
T I 11l
T I 11l
[ L1111
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.0m, HQto 1.1m

TYPE OF BORING:
WATER OBSERVATIONS: No free groundwater observed whilst augering

Solid flight auger (TC-bit) to 1.0m; Rotary to 1.1m; NMLC-Coring to 17.1m; PCD to 11.0 m

REMARKS: Groundwater well installed to 15.0m (screen 15.0-12.0m; blank 12.0-0.0m; gravel 15.0-11.5m; bentonite 11.5-11.0m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

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 (x mm dia.) PL(D) Point load diametral test Is(50) (MPa

A Auger sample
B Bulk sample
BLK Block sample

"V sCT

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test
E  Environmental sample Water level \ Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater
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26043.06 © o W3 macqwie park

1.10 - 5.00m

BORE: 103 PROJECT: MACQUARIE PARK APRIL 2021

5.00 - 10.00m




BORE: 103 PROJECT: MACQUARIE PARK APRIL 2021

10.00 — 15.00m

BORE: 103 PROJECT: MACQUARIE PARK APRIL 2021
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 51.8 AHD BORE No: 104
PROJECT: Proposed Stage 2 Development EASTING: 325637.8 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260346.9 DATE: 27/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock ; P ; : ;
Deoth Description Weathering | 2 Strength | & I;r:;:ct;r:'g Discontinuities Sampling & In Situ Testing
— r= -— o
4 (rr?) of g3 ;:5: :§: :g:gg (m) B - Bedding J - Joint g |2 S Test IZesuIts
Strata 232,09 525855 [z 82 88 | S-Shear  F-Faut = |8 8|2
TTISHLE FI21SISIEIRIE] S5 s o< 14 Comments
FILL/ Sandy CLAY: low to medium TTTTI TTTTTI T TT 11 A
plasticity, brown, fine to medium I Tl 10
sand, with fine to medium sandstone | | | | | | I rrrn (N ]
gravel, w<PL 1 e I A
L[ I T [
bt 1 e I 11l
L4 [ I rrrn (N A
i T Tl I 11l 336
12 Sandy CLAY CL-Cl-lowtomedium | | | | | | NEEEER R s N=9
1 51, Plasticity, yellow-brown, fine to NN NN |11 11 — LAY - Ao
L1 \medium sand, w<PL, stiff, residual /T T[T T T | M TTT1 | |L 11 1 6m: BO® ol I TEAE OO0
Lol SANDSTONE: fine to medium i e . Il \1'7mIB5o' gl’;?r’]cc)?;n
Fot grained, yellow-brown then pale i T [ L ,ll 1mm B
2 grey and red-brown, very lowtolow | [ | | | FIprrrd [=FT 1! M .97m: Cs 20mm c |100| 70 | PL(A)=0.08
strength with some medium strength | || | | | e L 11]ll
bands, highly weathered, fractured, 1IN (1 I 1T 11 | 2.25m: Cs 10mm
Hawkesbury Sandstone 1 I [l I (R |
i I ] /N (.
F2r I i I (.
L3 : : : : : : B : : : : F|=|L: 2.92m: Cs 60mm PL(A) = 0.19
I IS [
1IN Il I R |
I I [
Wl 1IN Il I | 11 ]
[~ I I | R 3.78m: Cs 10mm c 1100
-4 | IRER | L] I 111 [v3.87m:BO°, pl, o, fe stn 75| pLA)=0.23
i I | |11 4.12m: B5° (x2), pl, ro,
I | [ 11 fe stn & cly vn
i | I 1 .
: b I L1 4.48m: Ds 30mm
sl 1INEN | I 1
[ 1IN | |11 _
o 1 IREN RIIERR PL(A)=0.26
i [
5.41 T =1 5.3m: CORE LOSS:
1IN 110mm
Fol 1IN 5.62m: Cs 10mm
[S[ : -LL : \_5.8m: Fg 40mm, cly co
6 60 SANDSTONE: medium to coarse b gggmg: ;8mm PLA) =11
grained, orange brown and pale h ’ .
grey, high strength, slightly BEl 6.25m: B5°, pl, ro, fe stn
weathered, slightly fractured, b
[ Hawkesbury Sandstone ol
&l C|97]|65
[, ol PL(A)= 1.8
L 7.20-7.67m: BO*-5° (x4),
| pl, ro, fe stn
I 11
L[ I 11
! a 7.85m: J80°, pl, ro, cl
Hs | gom: JEL P ro, en PL(A) = 1.1
- Il  8-08m: Cs 20mm
Il 8.17m: Cs 10mm
I 11
I 11
Lol I 11
3 I 11
-9 11 PL(A)=1.5
I C [100( 100
: : : : 9.33m: J80°, pl, ro, cin
[ [ I 11
i I 11
[ 100 L1 1l
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.0m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 16.25m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lvel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 51.8 AHD BORE No: 104
PROJECT: Proposed Stage 2 Development EASTING: 325637.8 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260346.9 DATE: 27/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
I Degree of . . - - -
Description Wez?thering ; . I;ractyre Discontinuities Sampling & In Situ Testing
=| Depth of = pacing ' ) R Test Results
Zl(m) %55 (m) B - Bedding J - Joint g gdga\c &
Strata §§§§ 0 53 g §§ §§ S - Shear F - Fault [ o&nc Comments
SANDSTONE: medium to coarse FTT I TT 1T PL{A) =16
grained, orange brown and pale I I 10
grey, high strength, slightly [T [
weathered, slightly fractured, [ I 11l
[ [ Hawkesbury Sandstone (continued) | | | ||| | 10 C | 100 100
i [ [ 10.74m: B5°, pl, ro, cln
L 14 [l I PL(A) = 1.6
[T [
I [
I O Lor 11.41m: J30°, pl, ro, cly
[T [ I o e
o : : : : : | : 1-74m: Cs fomm C |80 |65
r .79m: BO®, pl, ro, cly
1212,12 I M \_vn PL(A)=2.2
Between 12.12-14.70m: red brown, [ TTPTT 11.93m: CORE LOSS:
moderately weathered [ 1 11y 190mm
1141 12.32m: BO®, pl, ro, fe
LT I (R - ‘
Lol I Stn.5m..J , pl, ro, fe
L L || 12.82m: BO®, pl, ro, cly
-1313.09 T LB = vn. ' R PL(A)=1.6
I 12.87m: Cs 10mm C |95 8
Nl I 12.9m: Ds 100mm
1T 13m: CORE LOSS:
For [ I 90mm e
'g o 13.25m: B0°-5° (x2), pl,
[ 14 i ro, fe stn PL(A) = 2.9
Il I
[ I
I
[ a7 (I
Ll | SANDSTONE: medium to coarse T
For rained, pale grey, high strength, (RN _
15 g’esh,sligphtly?raéuregd to unbgroken, (N R PL(A) = 1.7
Hawkesbury Sandstone RN 15.08m: BO®, pl, ro, cin c 100! 100
T
T
Fol T
L°r I
16 I 15.92m: BO°, pl ro, cly PL(A) = 1.7
I vn
1625 Bre discontinued at 16.25m FTrT
Target depth reached : : : : :
Ll I
For T
C1 RN
T
T
T
L[ T
ol T
L 18 T
T
T
T
T
[l T
At T
19 T
T
T
T
L[ T
FSF T
[ [ [
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.0m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 16.25m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wat S Standard tration test 5 &
Wator lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 49.9 AHD BORE No: 105
PROJECT: Proposed Stage 2 Development EASTING: 325665.6 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260360.3 DATE: 24/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtf;i?]‘; o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
—| Depth of ST T e Spacing ' ) o |0 Test Results
2l (m) 358 1§ HEE (m) B - Bedding J - Joint g go’ 8°\°
Strata 3%%30)1@ F15132 855 5 82 88 | S-Sheer F-Faut F [O2|E Comments
w [Ty w - w =3 [==] o~
FILL/ SAND: fine to medium, dark TTTTI TTTTTT I TT T1 A
brown, with clay, moist 1 e I
10 1 I 11 I
T Tl I 11l A
I T [
_g: 08 Sandy CLAY CI: medium plasticity, : : : : : : : : : : : : H H —
[ yellow-brown, fine to medium sand, . A
i w<PL, stiff, residual R O N s 455,10
Frrrrye=A000nn [ N =15
Sy I 11l —
FTrrrp2Z 30001l I 11
i [ G I 11l
Ll FrrrryZ0eenrn [
2 gt I 11l A ]
21 Clayey SAND SC: fine to medium FT {2 00l I 11l ]
sand, pale grey and red-brown, [ I I I B 67725 I I O B I I 10l
moist, very dense, extremely RN ./~ NN 1 I 25/70 mm
27 weathered Hawkesbury Sandstone [ 111 HENEN | 1l 1] S | refusal
N " | SANDSTONE: fine to medium, pale | || | | | NI (R N _
I grey and red-brown, very low to I | I 1 (. N PLA) =17
L medium strength, highly weathered, | || | | | il [ 11 | | | 1Ene
fractured, Hawkesbury Sandstone 11NN Il |1 | || \g}gnm“’igopéo(j{x%(; pl
1INEN A1 [ 11 N NN ey T
| IRERR s N -SR] I'l R\3.47m: B10°, pl, ro, cin
i 1IN | |11 [ 11 ]Il |-3.53m:B5° pl,ro,festn | C |100| 75
Lol 1NN | |11 | I . 3-8m: BO°, pl, ro, cly vn PL(A) = 0.38
I 4 I | I 1 | || [“3.92m: Cs 40mm
i I il |11 [ (N
1IN il |11 |1 'l | 420m:B5°,
: pl, ro, cln
1 | 4 1] N B \44mB10 pl. ro, fe stn
1INEN | [ 11 | Il \_453m B5°, pl. ro, fe stn
Lol 477 SANDSTONE: medium to coarse i i i i i Lo i :g:nmCJSS:j(‘Jomprlnro cin PL(A) = 0.75
-5 grained, orange-brown and pale N IRN L1 | |‘4.74m: CORE LOSS: '
[ grey, high strength, moderately to 30mm
slightly weathered, slightly fractured, : : : : : | L : 5.3m: BO°, pl, ro, fe stn
Hawkesbury Sandstone il arm i *5:34&]:05'10'“;] o)
HIIEN 1 b 5.4m: J80°, pl, ro cln c los! 9
<[ I [ 11 |l | 577m:B0° pl, rocin _
r3t Pl PL(A) =14
¥le Cifrr Lo @
i I I |11 [| 6.12m: Bo°, pl, ro, cin
Bl IEN Lo | R
I I |11 |
I |11 | 6.63m: BO® ‘
I W IW RN RN .63m: BO°, pl ro, fe stn
rer 688 U L 11 11]| 6.84m: CORE LOSS: PL(A)=1.3
r7 [T [ 11 11}| 40mm
[T I 11l
[T I 11l
[T I 11l
[T I 11l
[l [T I 11l _
e L I PLA) =1
i [T I 11l
L I Clo9| 9
[T [ 8.4m: BO®
4m: , pl, sm, cly vn
[T [
i [T [
Lt [T [ PL(A) =1
[ re [T [
[T [
[T [
I [ 9.45m: BO°, pl, ro, cly vn
[T [
- [T [ ¢ 11001100
[ 100 [ I LIl 1 PL(A) = 2.1
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 2.5m, HQ to 2.7m

TYPE OF BORING:
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

Gas sample Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.)

A Auger sample
B Bulk sample
BLK Block sample

“wVSCUE

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test
E  Environmental sample Water level \ Shear vane (kPa)

PL(D) Point load diametral test Is(50) (MPa

K

Solid flight auger (TC-bit) to 2.5m; Rotary to 2.7m; NMLC-Coring to 15.9m

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 49.9 AHD BORE No: 105
PROJECT: Proposed Stage 2 Development EASTING: 325665.6 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260360.3 DATE: 24/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)gagtﬁa;i%f _ | Fracture Discontinuities Sampling & In Situ Testing
—| Depth of 9 £| Spacing ) . ® Test Results
4 (m) %55 (m) B - Bedding J - Joint g gdga\c &
Strata §§§§ 0 53 g go §§ S - Shear F - Fault [ O& 4 Comments
SANDSTONE: medium to coarse TT T T 1T T
grained, orange-brown and pale I I [
grey, high strength, moderately to [l [
slightly weathered, slightly fractured | | | ]I | I 10.4m: B10°, pl, ro, cly
to unbroken, Hawkesbury I |1 vn
ol Sandstone (continued) 1 R
3 I Lol PLA)=18
i [T [
I [T
1 [ 11.35m: B5°, pl, ro, cln C | 100|100
[T I 11
[ [T I 11l
Lt [T 11l PL(A) = 2.3
[ 12 [l I 11l
RN I 11l
[ I (N
I 11l
I I 11l
N I I 11l
R LI A PL(A) =26
I I 11l
Il I [
[ I (N
Il I [
At 13.62m: band of low strength I 1 13.62m: BO°, pl, ro, fe
Lol siltstone Il I [ stn PL(A) = 1.4
[ 14 14.0 - - || —t—t [
L SANDSTONE: medium to coarse R T
grained, pale grey, high strength,
fresh, slightly fractured to unbroken, LT Lorr C |100| 99
Hawkesbury Sandstone : : : : : : H :
L1 | F | 14.7m:B0°-5° (2) pl,
-‘:‘«3_15 1 (| ro, cly vn PL(A)=1.5
T [
[ [
T [
T [
T [
Ll 159 i i L1111 I PLA)=16
16 Bore discontinued at 15.9m [ [
[ Target depth reached [T [
T I 11l
I [
T I 11l
L[ I [
F3r T I 11l
L RN R
T I 11l
T I 11l
T I 11l
T I 11l
[l T I 11l
1°L1g T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
i T I 11l
For T I 11l
[ e T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
N T I 11l
[of [ L1111
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m, HQto 2.7m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.7m; NMLC-Coring to 15.9m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BORE: 105 PROJECT: MACQUARIE PARK APRIL 2021
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o
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7.00 —12.00m
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 49.5 AHD BORE No: 106
PROJECT: Proposed Stage 2 Development EASTING: 325658.4 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260394.7 DATE: 28/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
- Degree of Rock ; it ; ; :
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
Depth £ o Spacing o
- p of Sl Tzl 11 15l _|& ) ) e o |0 Test Results
2| (m) S35 g EEES (m) B - Bedding J - Joint 2|12 .8\° 2
Strata zzz= O 1232553 % |5 82 88 | S-Shear  F-Faul e 3 8|x®
30K zl8lsl2IZlels| |2 35 82 4 Comments
FILL/ Sandy CLAY: low plasticity, FTTTT TTTTTT 1T 11 A
03 brown, trace rootlets and fine to 1 e N
n ~*\medium igneous gravel, w<PL 10 FErTn LT A
[~ Sandy CLAY CL-Cl: low to medium L Ll Lo 1l |
plasticity, yellow-brown, fine to L LT Lot
[ medium sand, trace fine to medium i 1] I I
-1 sandstone gravel, w<PL, stiff, : : : : : : : : : : : H H A
[ residual 3,6,17
HiHZ d
[¥[  "°[ SANDSTONE: fine to medium Tl LT[ [T I TT | 75m: Ds 150mm
grained, pale grey and red-brown, I s I I3 |1 | 1.68m: Ja5°, pl, ro, fe
. very low to medium strength, highly | {1 | | | (el Il \stn c l100] o | PLA)=0.09
2 weathered, fractured, Hawkesbury 11NN 1IN | | 1.78m: Ds 20mm
[ Sandstone 1INEN i I g \;.95m:Ds 20mm
1IEEN | | || |l .19m: Ds 150mm
Lo I INER ] [N I (I R ey uieert by
s 1 INRN | I [ i
r ro, cly vn
- 1INEN | |1 | |
[ 1 IR | L] | PL(A) =07
-3
i | I | Lyl || 3.06m: Cs 30mm
I | |1 | |
. 34 - _ | 11 | 11 | | 3.3m: Cs 20mm
Lot SANDSTONE: fine to medium Cihn I ] I I
[ grained, pale grey, orange-brown IR | Ll | |
L and red-brown, low to medium
o | Songth moderteyweathered. | {1 | [T] A Smceomn | ||| ot
[ Signtly fracture |1 | | |1 | | 3.9m: BO®, pl, sm, cly co
[ | (| | I
ol (I | |1 | |
<
r [ | (| | I
I |1l | |1 | | | 4.71m: B5°, pl, ro, cly vn
[ 5 Nl I | [ |¥l | PL(A) = 0.51
L L T | [ 5]l || 5.02m: B0°-10° (x6), pl,
. (x6), p
i I | 18]l | | sm,clyco&festn
ot [ | (= [ |
[~ [ | |1 (I |
I %7~ SANDSTONE: medium to coarse : : : : : : : : Lol 5.68m: B10°, pl, ro, fe
[ s grained, red-brown, orange-brown ok | N T stn & Fg 20mm PL(A)=26
L and pale grey, high St_rength,slightly il | ] Lo C |100| 95
weathered to fresh, slightly b | N T
[ [ fractured, Hawkesbury Sandstone Bl | L I
L N | LT
[ |1 0] | || | Ett:
.7 | |E| | | | | I 6t.8m:BO° (x4), pl, ro, fe PL(A) =1.2
L | 1tal | | |1 |11 stn
[ | |1 I
[ [ | |1 I
r Below 7.4m: moderately weathered 1 | | T
[ band [ | |1 I 11l
r [ ] ] | |1 I _
s RN | RN PLA) =11
[ 1 | |1 I
| N
L=l
L 1 | |1 I
[ 1 | |1 I
L 1 | |1 I PL(A)=1.5
ro T | |1 I
1 | |1 I
[ T | |1 b 0.36m: Cs 5
= T | |1 (N | ~oom: &8 smm
[ 1 | |1 (N |
1 | |1 (N |
L1 || L 1L | C [100]| 98 PL(A)=1.6
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.0m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 13.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 11.0m (screen 11.0-8.0m; blank 8.0-0.0m; gravel 11.0-7.5m; bentonite 7.5-7.0m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lvel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 49.5 AHD BORE No: 106
PROJECT: Proposed Stage 2 Development EASTING: 325658.4 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260394.7 DATE: 28/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vegz?tﬁagi%f o St?gggth .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth %S o 8| Spacing . . = Test Result
4 of ] 5|3 B - Bedding J - Joint 2 (2% est Results
(m) S-lz13 15 1zigz| (M) 9 g |5 g &
Strata 5253020 [FI5I3BEEG 5 82 B8 | S-Stear F-faut F 92| | comments
SANDSTONE: medium to coarse : : : : : : : : : H :L
rained, red-brown, orange-brown . RA°
o and pale grey, high strength, sightly | | CUrafr | [ g ff 1o-21m:Bo% plro, cln
Far weathered to fresh, slightly | I I 11l
[ [ fractured, Hawkesbury Sandstone | Il [
(continued) | I I _
11 | RN IR PLA)=16
- I B
ol | RN IR C |100| 98
e[ | I [ N
| I I
| LT NN PL(A) = 2
12 | I I
| I I
[ [ | el (R
Lt I T
o | N I ﬁ_H- 12.52m: Cs 10mm
| RN I N BR 12.67m: Cs 10mm
[ L1s | P f b 1T | 12.88m: Bo®, pl, ro,cin PL(A) =27
L 13.08 + s L . B ) )
1311 | e[ |11 ) domom: CORELOSS: | ¢ | g7 | 79
A | el | I 7\'13.11m:BO°, pl, ro, fe
[l | LT I I |stn
e | I I 1t3.17m:B10°, pl, ro, fe PL(A) =2.3
| Bore discontinued at 13.8m I ITTTTI [ TT TT [jstn
[14 Target depth reached | LErnd Lo 1l ;{1’24“':9 6omm, fe
l L Lot r13.35m: J30°, pl,ro, fe
| Prrref e |
Lal I LT Lol 13.64m: J30°, pl, ro, cbs
[T | [ [T 11 eo
i I L1 [ N
[ L | [ (R
L[ | NERREEIIEE
[ | [ (R
Lt | L1 I
S | L1 I
| L1 I
| 11 N
L 16 | L1 I
| 11 N
| L1 I
Lol | 11 N
s | L1 I
| 11 N
| L1 I
C17 | N A
| L1 I
L[ | L1 I
K | L1 I
| L1 I
| L1 I
[ 18 | L1 I
| L1 I
| L1 I
[ | L1 I
“f | L1 I
| L1 I
| L1 I
19 | L1 I
| L1 I
[ | I I
=3 | L1 I
[ | L1 I
| L1 I
] L1111 L 11 11
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.0m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 13.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 11.0m (screen 11.0-8.0m; blank 8.0-0.0m; gravel 11.0-7.5m; bentonite 7.5-7.0m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wat S Standard tration test 5 &
Wator lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 49.7 AHD BORE No: 107
PROJECT: Proposed Stage 2 Development EASTING: 325658.7 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260313.1 DATE: 16/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtf;i?]‘; o StFr{gr?gth .| Fracture Discontinuities Sampling & In Situ Testing
—| Depth f ST TS| Spacing . . = Test Results
Z| (m) [ s3:3 |5 I%IE’(;“ B - Bedding J - Joint g go. 8°\°
Strata z2320C [383305; S-Shear - Faul F 192/ | Comments
FILL/ Silty SAND: fine to medium FTTTd FTTTTT
sand, yellow-brown, moist I rrn Frrrn
[ I rrrn A
1 e
[of o7 _ NEER HEERR
LT H Clayey SAND SC: fine to medium NEEN RN A
[ grained, pale grey and red-brown, NEEN RN M
L moist, very dense, extremely R NN 13,20,25/140
weathered Hawkesbury Sandstone BERE 2 ERRERE S mm
s NN NEREN - refusal
L | SANDSTONE: fine to medium T il T 1.5m: Ds 50mm
il grained, pale grey and red, low 1INEN lggl || 1.7m: Ds 70mm
L strength with very low strength 1IN 165 ] 1.82m: Ds 80mm PL(A) = 0.19
2 bands, highly weathered, fractured, 11NN N I
[ Hawkesbury Sandstone 1 TRER NI \%-06m2DS10mm
b1 I 1] .1m: Ds 20mm Cc | 95| 55
[ 1 TRER | N 2.36m: J30°, pl, ro, cly
o 1NN | N 1omm
ST 1 IRRN | [ 2.65m: B0, pl, ro, cin
5 J,J:-LL,L | || 7\ 2-86m: Ds 50mm PL(A) =0.97
308 SANDSTONE: medium to coarse ili i i i 1 Lol T \grgZQOI%?EBLOOmSnSl
grained, yellow-brown, medium to 80mm
high strength, moderately L Lol 3.12m: BO°, pl, sm, cly,
Fob weathered, slightly fractured to N I N vn
i unbroken, Hawkesbury Sandstone 1 N RN
[ N I A PL(A) = 12
-4 Nl I (R c |100] 95
i Il I [
Nl I (R
I I
[l Nl I (R
T I I 4.77m: Cs 20mm
[ 5 [ I [ (N o PL(A)=1.5
L Pt [
5.15m to 9.37m: pale grey and I [ | | 5.16m: B10°, pl ro, fe
yellow-brown, slightly weathered I [ [ [l | stn
[ [ and fresh [ (] |
-l i ol
L6 b Lol I 5.91m: BO®, pl, o, i C | 100|100 PL(A)=1.1
i I [ .
[ (I |
I Lo l 6.44m: B0, pl, ro, cly vn
[l [ (] | o
[~ I [ |
i [ [ Il 1|l | 6.84m: B0, pl, ti, cly PL(A) =1
r7 [ [ I | tmm
F1Ip LTI 7.17m: B5°, pl, ro, fe stn
[ (.
[ [ (.
il _
[ t1h 5T 11| 7.86m:B5° (x2), pl, ro, PL(A) =2
i I | L1 fi1 | cyvn
[ I =T | 8.22m:B0°-5° (x3), pl, C |100| 95
[ [ ro, fe stn
- [ A A1 N
[~[ [ 11 < L
3 N |1 PL(A)=1.3
ro T & 1|
: : [ 11 : :I |
— 9.29m: BO®, pl, ro, cly vn
Nl I [ \9.37m:B5°, 3n,r0, c%ly
Lof I [ vn
For I [
| | | | | | || | C 100| 100 PL(A)=2.1
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.5m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 17.2m; PCD to 17.2m
WATER OBSERVATIONS: No free groundwater observed whilst augering, 80% drilling flush return below 15.8m

REMARKS: Groundwater well installed to 17.2m (screen 17.2-14.2m; blank 14.2-0.0m; gravel 17.2-13.7m; bentonite 13.7-13.2m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLIG,NG & IN SITU TESTING LEgEND

A Auger sample
B Bulk sample
BLK Block sample

Gas sample PI 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

Douglas Partners

"V sCT

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test r :
E  Environmental sample Water level V  Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 49.7 AHD BORE No: 107
PROJECT: Proposed Stage 2 Development EASTING: 325658.7 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260313.1 DATE: 16/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
_ Degree of i inuiti i i i
Description Weathering |- . I;raacérr:e Discontinuities Sampling & In Situ Testing
=| Depth e pacing ® Test Results
El(m) of 252 (m) B-Bedding J - Joint g 12318
Strata 52530¢ Blg| [5 82 88 | S-Shear F-Faut FI9¢|E7| comments
SANDSTONE: medium to coarse T T 1T T
grained, yellow-brown, medium to : : : : : : H :
high strength, moderately
o weathered, slightly fractured to Il I | ﬂ]:‘: 10.47m: BO®. un, ro, cly
Lol unbroken, Hawkesbury Sandstone 1 I |1 \vn
For (continued) [ [ \10.53m:B10°, pl, ro, fe
i N I RN BIEY PLA) =17
. il Lo 1| | Hoeem: B10e, pi, ro, fe
I [ stn
Il [ [ C |100| 100
L[ I [
Sr I [
1183~ SANDSTONE: medium to coarse | T 1l 11.83m: B5®, un, o, cbs PL(A) = 2.8
[12 grained, pale grey, high strength, I [ 11 4 | w
fresh, slightly fractured to unbroken, [ [ |
Hawkesbury Sandstone [ [
RN 11 12.39m: B5°, pl, ro, cly
L[ T [ vn
HH 1 [ _
13 RN Forn PL(A)=1.2
1 [
[T [
L [
[ [ [T [ 13.47m: B5°, pl, ro, cly
rer L [ I | v
I R | PL(A) = 2.2
14 L (R |
[T (R |
[T [ . C | 100 o8
R Lo m 14.3m: B10°, pl, ro, cly,
vn
o AN I 11 TT Ma.s4m: B85S, pl, ro, cly
[ T [ 1 1Tl ] wn
15 I RN PL(A)=1.2
T 1
L RN
1 10
[ 1 10
st Il 10
Lrr Lo 15.85m: J80°-90° (x3), PL(A)=1.8
16 1 || | |
NERN T ] Neomm
RERN Lol 16.05m: Fg 10mm
I [ C [100]| 90
ot 1 [
rs[ NN Lo
i 1 [
7 LT N PL(A) = 1.4
17.2 - - 1 F—H—t
Bore discontinued at 17.2m
1 10
Target depth reached BERE I
Lol It I
Fr 1 10
[ 1s 1 I
1 10
1 10
1 10
Lt 1 10
ror 1 10
1 10
19 1 10
1 10
1 10
1 10
= Il 10
FE 1 10
[ L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.5m, HQ to 1.5m

TYPE OF BORING:

Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 17.2m; PCD to 17.2m

WATER OBSERVATIONS: No free groundwater observed whilst augering, 80% drilling flush return below 15.8m

REMARKS: Groundwater well installed to 17.2m (screen 17.2-14.2m; blank 14.2-0.0m; gravel 17.2-13.7m; bentonite 13.7-13.2m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

"V sCT

SAMPLING & IN SITU TESTING LEGEND
G D 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)

Pl

K

Douglas Partners

Geotechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 46.2 AHD BORE No: 108
PROJECT: Proposed Stage 2 Development EASTING: 325705.3 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260372.4 DATE: 13/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
. Degree of Rock . - . . -
Description Weathering | 2 Strength | & I;ra;:ct;r{e Discontinuities Sampling & In Situ Testing
=| Depth of S STTer T T T || SPACing e o |o®|a | TestResults
(m) © 3 215 Igl Ifl-'é’; (m) B - Bedding J - Joint a |2 . o
Strat = O |12323% 52 s g2 gg S-Shear  F-Fault & 8%8"\ &
raa E2230k zl8lsl2IZlels| |2 35 82 4 Comments
L 0.1 BRICK PAVERS TTTTI TTTTTI T TT 11
[~ FILL/ SAND: fine to medium, dark : : : : : : : : : : : : H H
yellow then brown, trace fine to RERR RERRR IR A ]
051 medium igneous and ironstone /' ERER IR I —
gravel, moist 7
i cl SAND SC- fine to medium FELEE (2t I 11l L
L4 ayey - iné 1o mediu R % 1 I 11 A 25/70 mm
r sand, red brown and pale grey, trace RN ERERN R 5 refusal
Lot fine to medium ironstone gravel, L1111 2 EEEEE TN =
I moist, very dense, extremely 1.3m: CORE LOSS:
1.5 weathered Hawkesbury Sandstone %:j(l R;:’q‘:/\ \200mm
SANDSTONE: medium to coarse b Lo I 1-5glitJ70°, pl, ro,
grained, pale grey with some \"00 es _
i red-brown and orange-brown : : : : : : H : 1.66m: J70°, pl, ro, PL(A)=0.52
tol staining, medium strength, b Lol | rootlets
[~[ moderately weathered, slightly
L fractured, Hawkesbury Sandstone : : : : : : H : 2.35m: B5°, pl, ro, fe stn
; Cifrr Lo cloz
[ 1 IR |11 | 2.67m:BE)°, pl, cly vn
.3 b |11 I \'2.8m:B5,pI,r0, cly co PL(A) =0.63
FoE I | .
_g: Cihn | | 3.1m: Cs 10mm
r [ I | I
[ Il I | |
r [ I | I
I Il I | | PL(A)= 0.5
e 4.0m to 4.7m: fractured : : : : : I : 2(.)92m.B10,pl,ro, cly
[~ il o | [\4.1m: B10°, pl, ro, cly co
3 i X B IR | | 4.22m: B5°, un, ro, cly
. At 4.4sm: Highly weathered siltstone \co & Fg 30mm
[ clast ] I I 4.42m: J60°, un, ro, cly
F Il [ [T | vn & silstone clast
[ s || IL—L [ 4.5m: BO°, un, ro, cly vn PL(A) =0.92
3 5.1 - T I 4.56m: Cs 10mm
Lt SANDSTOI_\IE: medium to coarse, R T 4.67m: BO® (x2), pl, sm, c 1100l o5
[ pale grey with some yellow brown, R T cly 2-3mm
L medium to high strength, moderately RN T 4.96m: BO®, pl, sm, cly
- weathered to fresh, slightly fractured R R 1mm
[ to unbroken, Hawkesbury RN T
3 Sandstone PL(A)=1.3
-6 T [
FF Lrn Lo 6.12m: B5°, pl, sm, cly
For T |11 [ | vn
[ 1 [ .
[ L Lol 6.58m: B5°, pl, sm, cly
[ I [ 1 T 1mm
i T I 11l PL(A)=1.2
L[ 1 I 11l
r3[ 1 I 11l
L I IrT I 11l
i [T I 11l
L [ I 11l
[ [T I 11l -
s L I PLA)=1.9
[l [T I 11l
3 C |100| 98
[er [ |
L Below 8.3m: crossbedded at 5-20° i |11 | | 83m:B5>-10° (x2), pl,
r sm, cly vn & 2mm inf
3 [T |11 |
[ [T |11 |
Lo : : | : : m" 8.87m: Fg 30mm, cly inf PL(A)=1.6
st Nl (N Lol
[ [ I [
I [
I [
I | .
Il [T \9.79m.Cs50mm C |100| 99 PL(A) = 1.4
RIG: Explora DRILLER: LC LOGGED: T™M CASING: HW to 1.0m, HQ to 1.3m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.3m; NMLC-Coring to 14.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lvel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 46.2 AHD BORE No: 108
PROJECT: Proposed Stage 2 Development EASTING: 325705.3 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260372.4 DATE: 13/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)gagtﬁa;iﬂf _ | Fracture Discontinuities Sampling & In Situ Testing
_| Depth of 9 8| Spacing _ . = Test Results
4 (m) %55 (m) B - Bedding J - Joint % go_ 8°\° &
Strata FEZ30¢ Slz| |5 8% B8 | S-Shear F-Faut 92| | comments
[T SANDSTONE: medium to coarse, I [ TT TT ] 9.88m: B5°, pl, ro, fe stn
[3[ pale grey with some yellow brown, | [ [} &clywn
[ [ medium to high strength, moderately | | (N
weathered to fresh, slightly fractured | | I 11l
to unbroken, Hawkesbury | (I
Sandstone (continued) | 1
11 | A PLA)=25
Lol | I 11l
i : N ¢ o] o
| I 11
| I 11l
[ ez SANDSTONE: medium to coarse, | I PL(A)=1.9
[ 12 pale grey, crossbedded at 10-20°, | I
L[ high strength, fresh, unbroken, | [
[ Hawkesbury Sandstone | 11
| 11l
| 1 12.54m: B5°, pl, sm, cly
| RN I PLA) =17
e | T
i | i ¢ o
| [
| 10l
- | iRl =22
[ ["* % Bore discontinued at 14.0m i i i i i i
o Target depth reached I EEEERE
| 11l
| 10l
I | 11l
i | 10l
[0 | R
[=r | 10l
| I 11l
| I 11l
| I 11l
| [
16 | I 11l
= | [
HH | I 11l
| [
| I 11l
| [
| I 11l
L | I 11l
FRF | I 11l
LT | I 11l
| I 11l
| I 11l
| I 11l
L1g | I 11l
[l | I 11l
[S[ | I 11l
| I 11l
| I 11l
| I 11l
| I 11l
rre | I 11l
FR | I 11l
[ | I 11l
| I 11l
| I 11l
| I 11l
| L1l 11
RIG: Explora DRILLER: LC LOGGED: ™™ CASING: HW to 1.0m, HQ to 1.3m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.3m; NMLC-Coring to 14.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 46.1 AHD BORE No: 109
PROJECT: Proposed Stage 2 Development EASTING: 325716 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260351.1 DATE: 20/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
I Degree of Rock . P . . :
Description Wea?thering g Strength . I;ractgre Discontinuities Sampling & In Situ Testing
| Depth of S8 T g | SPaend . . o |oX Test Results
(m) ©alz8 g 25 (m) B - Bedding J - Joint 2 lectia o
Strat = o Slblglglglblf = - wo 99 S-Shear  F-Fault e 8 3 EO\ &
raa E2230k zl8lsl2IZlels| |2 35 82 4 Comments
Lol FILL/ Sandy CLAY: low to medium FTTTI FTTTTI T TT 1T ]
i plasticity, brown to yellow-brown, I LT I LA
fine to medium sand, w<PL I rrn e (N |
05 Sandy CLAY CL: low plasticity, : : : : : : : : : : : : H H —
orange-brown and yellow, fine to

L medium sand, w<PL, very stiff, Frrn FErd Lot

L1 residual LT FEEEE g A 25/110 mm
F2r ——+— 1 —H— T11m CORE LOSS: S refusat

I | IENgZd | | 520mm '

| | |
1.63 - - C|65|10
SANDSTONE: medium to coarse \1 f731mB|884(|)mmf .

L grained, pale grey and red-brown, m: , Pl ro, fe stn -
FF2 very low then medium strength, iy 1 g?anEOZOrFr)llmro fe stn PL(A) =031
[~[  2.15| highly then moderately weathered,

I highly fractured to fractured, ?g‘o CORE LOSS: C|6]0

[ 5| Hawkesbury Sandstone 2221;:_"800 ol. ro, cln

7’| SANDSTONE: medium to coarse 2.46m: CORE LOSS:

L grained, orange brown, high 50mm

3 strength, slightly to moderately .57m: J20° (x2), pl, ro, PL(A) = 0.47
-g._3 weathered, fractured, Hawkesbury \f; 7s:;n B0° ol o st Cc |9 | 35
FoH Sandstone .73m: B0®, pl, ro, fe stn

3 \ .91m: BO®, pl, ro, fe stn

i 3.03-3.82m: B0°-5° (x9),

L pl, ro, cly vn & ti

[, 393 =T ] 3.88m: CORE LOSS: PL(A)=0.79
1 | I R S0mm.

[ [ \_413m BO°, pl, ro, fe stn

I From 4.3m: slightly fractured : : : : : 4.24m: BO®, pl, ro, fe stn

i (] e ([

L [ 11 |1
e L] | PL(A) = 0.56
bst [ 11 | I1=Il:.
~ 5.1m: BO®, pl, ro, cly vn C | 98|93

i 54 : : : : : I : \'5.19m: BO°, pl, ro, cly vn

I “*|” SANDSTONE: medium to coarse L1 Cooih & J70°, pl, ro, cin

[ grained, orange and pale grey, high [1 ] |

L strength, slightly to moderately L1 Conr ok
[ e weathered, slightly fractured, R Lol PL(A)=1.2
ot Hawkesbury Sandstone R I 6.03m: BO°, pl, sm, cly

11 For | tmm
|1 o
[ 11 Qb 1
11 HIEIE
, Il I PL(A)=1.2
= [ 11 [
Fr [ 11 (I e
I I I I I I I I 7.23m: BO y pl, ro, cly vn
7.57 ———s 7.48m: BO°, pl, ro, cly
: : : : : : : : vn, fe stn CORE LOSS:
90mm _
[ [e i I PLA) =22
rSr [ 1] I
Fot C |97 |9
[ 1] I
[ 1] I
[ 1] I
[ 1] I
Lo : : ! minil '\ 8.86m: B5°, pl, ro, fe stn PL(A)=2.6
& 9.05 SANDSTONE: medium to coarse R Lo 8.9m: Cs 10mm
grained, pale grey, high strength, L] BT 9.23m: B5°, un, ro, cbs
fresh, unbroken, Hawkesbury L1 Lo co
Sandstone R T
Lo Lot c | 100|100 ,
L1 LIl 1 PLA)=17
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m, HQ to 2.8m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.8m; NMLC-Coring to 13.8m; PCD to 13.8m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 13.8m (screen 13.8-10.8m; blank 10.8-0.0m; gravel 13.8-10.3m; bentonite 10.3-9.5m; backfill to GL; gatic at

surface); Coordinates and surface levels obtained from differential GPS
SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

“wVSCUE

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

Water sample pp  Pocket penetrometer (kPa) ‘ '
Water seep S Standard penetration test

Water level \ Shear vane (kPa)

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 46.1 AHD BORE No: 109
PROJECT: Proposed Stage 2 Development EASTING: 325716 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260351.1 DATE: 20/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
ioti Degree of Fracture Discontinuities Sampling & In Situ Testin
Description . pling ¢}
_| Depth p! Weathering |- 5| Spacing — ST
Z| (m) of gég (m) B-Bedding J - Joint 2 12%|9 2 u
Strata $5Zzex Blg| [5 82 88 | S-Shear F-Faut FI9¢|E7| comments
Lol SANDSTONE: medium to coarse FTTTI 1T T
[T grained, pale grey, high strength, : : : : : : H :
fresh, unbroken, Hawkesbury . o
Sandstone (continued) 1 [ 10-35m: J70%, pl, ro, cin
o o
C L NERN Lol PL(A) =25
Fst 1 [
L[ [T | III_L
1 I 11.33m: J40°, pl, ro, cin | C | 100 100 _
[ (N 11.5m: B0®, pl, ro, cly vn PL(A) =2
1 10
[T 11l
(L[ 12 1 10
Ll 1 10
L RN
T 1
1 10 _
i o
Lol ™ RN IR
[ [ I [ c | 100! 100
L RN
[T 11l
L R PL(A) =25
138 Bore discontinued at 13.8m TTTTI 1T 1T
Lol Target depth reached : : : : : : H H
L RN
T 1
L RN
I T [ N
i L RN
[sf1° NEEN RN
i L RN
1 10
1 10
1 10
[T [ 11l
L_r16 1 10
[ I [ 11l
1 10
[T [ 11l
1 10
[T [ 11l
1 10
Lg.'” 1 10
Fr 1 10
1 10
1 10
1 10
1 10
[ [1s 1 I
s 1 10
1 10
1 10
1 10
1 10
1 10
Ll 1 NN Lo
FH 1 10
1 10
1 10
1 10
1 10
L1111 L 11 11
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m, HQ to 2.8m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.8m; NMLC-Coring to 13.8m; PCD to 13.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 13.8m (screen 13.8-10.8m; blank 10.8-0.0m; gravel 13.8-10.3m; bentonite 10.3-9.5m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

D  Disturbed sample
E  Environmental sample

“wVSCUE




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 46.1 AHD BORE No: 109A
PROJECT: Proposed Stage 2 Development EASTING: 325716 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260351.1 DATE: 29/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description ﬁggﬁ;iﬂ; 2 Stlsgr%th . I;ractyre Discontinuities Sampling & In Situ Testing
2 Depth of S8 T T E % pacing B - Bedding J - Joint o |o®|a Test Results
— - I|D 5 Qo
m Si (.')_I EI;I;I"%I-:I;IE = I~ (m)oo S - Shear ¢ F - Fault I% g 3 8‘:\ &
trata 228zeg| |5IEIBIE2E5 |3 35 88 4 Comments
Ll FILL/ Sandy CLAY: low to medium FTTTT P T Tl
i plasticity, brown to yellow-brown, i LT I
[ fine to medium sand, w<PL I rrn e (N
- 0.5 — 1 e I 11l
L Sandy CLAY CL: low plasticity, R REERE T
i orange_-brow_n and yellow, w<PL, R EERER IR
P very siff, residual REEN EERRRE NI
HiHZ I
1 e I
6 SANDSTONE: medium to coarse : : : : : : : : : : : : H H
[ grained, pale grey and red-brown, R NEEEE N
L Lo very low, low and medium strength, RN ERERN TR
M3+ highly weathered, highly fractured, RERE P el o
[ [ Hawkesbury Sandstone
[ IIIIIIgIIIIII
Yol
25 SANDSTONE: medium to coarse : : : : : : : : : : : N : H H
grained, orange brown, high NEEE NEEEE - A
L strength, slightly to moderately R ERRRE AR
-3 weathered, fractured, Hawkesbury
i I
: B
r [ e (R
I I T [
4 [ e (R
[~ I T [
[ e (R
(I | I
[ e (R
(I | I
[ [ [ e (R
b5t (I | I
[ [ e (R
L 54 SANDSTONE: medium to coarse : : : : : : : : : : : : H H
: grained,orz_angeand palegrey, hlgh I I I I I I I I I I I I II II
L strength, slightly to moderately NERE NERRE AR
[ e weathered, slightly fractured, RERE RERRE EREERE
ol Hawkesbury Sandstone : : : : : : : : : : : : H H
I T [
1 e I
I T [
1 e I
lg.'7 1 e I 11l
Fr 1 e I
1 e I
1 e I
1 e I
1 e I
[ [s 1 e I 11l
rSr 1 e I
1 e I
85 N N Il
[ Bore discontinued at 8.5m RN I T R
Target depth reached T i I
1 [ I
lg.’g T [ I
FoE 1 [ I
1 [ I
1 [ I
1 [ I
1 [ I
[ L1111 L 11 11
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 8.5
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 8.5m (screen 8.5-5.5m; blank 5.5-0.0m; gravel 8.5-5.0m; bentonite 5.0-4.5m; backfill to GL; gatic at surface);
Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample
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5.00 - 10.00m
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 45.5 AHD BORE No: 110
PROJECT: Proposed Stage 2 Development EASTING: 325727.9 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260334.9 DATE: 13/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
I Degree of Rock . - . . -
Description Wez?thering e Strength | 5 I;raacéynre Discontinuities Sampling & In Situ Testing
1| Depth of S STTer T T T || SPACing . . o |o®|a | TestResults
m © 38 g 1£5 (m) B - Bedding J - Joint IR o
(m) Strat = O] Sl_bllgl‘gl-g,lIblf = I~ a9 S-Shear  F-Fault & 388 8"\ &
rata E2230k 5ISIBI2I218l |3 85 88 4 Comments
FILL/ Clayey SAND: fine to medium FTTTT FTTTTI T TT 1T
sand, brown, trace fine to medium 1 e N
[ [ g4l sandstone gravel, silt and rootlets, Frrr FErrr [ A
Rl _\moist, apparently reworked natural /_ Frrrre 21000l I 11l —
Sandy CLAY CL-CI: low to medium LT LT Lot
I plasticity, dark yellow-brown, fineto | | | I 11 [~ 4 L1111 I L
L1 medium sand, w<PL, very stiff, L7410 I A
i residual N4 REEEN I 11l 2.13.9
Frrrry 410000101 [ S N =22
<[ NSy I 11l —
[>T IIIII',':IIIIII I 11
I 7 Clayey SAND SC: fine to medium, L v FErrn LT
'_2 red-brown, moist, extremely : : : : : ~/./ : : : : : : : H H
L weathered Hawkesbury Sandstone f A
=T T =711 ]| [[—==—=L] 2.9m: CORELOSS:
222/~ SANDSTONE: medium to coarse | ||| | .I-!-I || | 120mm
[ grained, pale grey with some orange <+ 4 T 2.42m: BO®. pl | -
Lt and red stained beds, moderately | o | ~ :I \2:46m;00k%|_r8'scs¥vn PL(A)=0.14
281 weathered, low strength, fractured |1 1 1 350mm
L : then slightly fractured, Hawkesbury i I II II .82m: BO°, pl, sm, cly cl70|e0| PLA)=0.21
r3 Sandstone il \me
L 3.04m: Cs 10mm
LI Lot \'313m'BO° I, ro, fe stn
» il Lo R
I~T [ 1]l [
[ 11 [
[ | A PL(A)=02
4 [ 11 [
i [ 1] [
Lt Lot 4.32m: J80°, pl |
Fr il Lol .32m: ,pl, ro, cln
T Ll Lol C|92|85
I | SANDSTONE: medium to coarse |1 [
[ 5 grained, pale grey and Il I PL(A) =0.83
L yellow-brown, medium then high 111 11
strength, fresh then moderately 111 [
[ [ weathered, fractured and slightly = 5.28m: Cs 20mm
Lol 543| fractured, Hawkesbury Sandstone 1 5.3m: CORE LOSS:
r 130mm
[ : : : : \_5.57m:Cs10mm
-6 R | 5.65m: J80°, pl, ro, cin PL(A)=0.6
[ 1l 6.08m: Cs 10mm
I 1] | .13m: Ds 70mm c |100] 90
[of [ ]l |
o 1]l |
[ [ ]! | 6.69m: BO°, pl, ro fe stn
i [ 1] I PL(A)=1.8
r7 [ 1]l |
[ 1]l |
L[ [ 1]l |
FSr [ 1]l |
L[ [ 1]l |
. : : : : [l 7.82m: Cs 40mm PL(A) =27
: medium to coarse
805 S ANDSTONE: medium t 1T Il
grained, pale grey, high strength, |11 |11
[0 crossbedded at 5-10°, fresh, slightly 111 11 . o
Ir fractured, Hawkesbury Sandstone |11 RN 8.4m: J85", pl, ro, cln c |100]| 98
i |11 I 11l
L |11 I 11l PL(A) =1.1
Mo 11 I 11l
|11 I 11l
L[ 11 I 11l
FSr |11 I 11l
[ [ |11 I 11l
|11 I 11l
L1 LIl 11 PL(A) =12
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.1m, HQ to 2.1m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.1m; NMLC-Coring to 12.96m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Water lvel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 45.5 AHD BORE No: 110
PROJECT: Proposed Stage 2 Development EASTING: 325727.9 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260334.9 DATE: 13/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description VI\:/)gz?tﬁa:ri%f _ | Fracture Discontinuities Sampling & In Situ Testing
—| Depth of 9 £| Spacing ) . ® Test Results
4 (m) %E’E (m) B - Bedding J - Joint % gdga\c &
Strata 52%30¢ Blg| [5 82 88 | S-Sher F-Faut F 92| | comments
SANDSTONE: medium to coarse FTTTT I "\ 10m: Cs 10mm
grained, pale grey, high strength, I [ 11 ]Il [*10.04m: BO® (x2), un, ro,
[ [ crossbedded at 5-10°, fresh, slightly | | | | | | [ clyvn
Fat fractured, Hawkesbury Sandstone R [ 11 || |10.3m:J80° pl, rocin
L[ (continued) I NN
1 10 _
11 NERN RN PLA)=18
i 1 10
11.20m: massive : : : : : : H H
31 BERR IR C|100] %
1 10
[T 11l PL(A) = 1.8
12 1 10
1 10
[ L RN
= I 1
[ 1 10
i Rl o
_'1312'96 Bore discontinued at 12.96m | | | | | | || ||
Target depth reached RN T
Eol L RN
e[ [T 11l
L RN
[T 11l
14 L RN
[T 11l
L RN
<[ It [ N
i L RN
T 1
L RN
1 NEEN RN
L RN
Lt 1 10
3r 1 10
1 10
[T [ 11l
16 1 10
[T [ 11l
1 10
[ I [ 11l
1 10
[T [ 11l
1 10
C17 RN NN
1 10
L[ It 10
ol It I
1 10
1 10
[ 1s It I
1 10
1 10
L[ 1 10
A 1 10
1 10
1 10
19 1 10
1 10
L[ Il I
FQt 1 10
L[ 1 10
1 10
L1111 L 11 11
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.1m, HQ to 2.1m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.1m; NMLC-Coring to 12.96m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wat S Standard tration test 5 &
Wator lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT
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86043 06 Maquarie Park BHIIO

2.10 -= 6.00m

BORE: 110 PROJECT: MACQUARIE PARK APRIL 2021

i iy

6.00 — 11.00m
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11.00 — 12.96m




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 45.8 AHD BORE No: 111
PROJECT: Proposed Stage 2 Development EASTING: 325729.6 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260317.2 DATE: 19/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtﬁa;iﬁf o StFr{gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
—| Depth of 9 ST T e Spacing ' ) o |0 Test Results
& (m) 358 5 28 (m) B - Bedding J - Joint 1L o
Strat = O] 353'-5.5,515_ a9 S-Shear  F-Fault & 8%8"\ &
raa E2230k 5ISBIE28s 3 85 83 4 Comments
FILL/ SAND: fine to medium, dark FTTTI FTTTTI 1T 1T
brown and yellow, trace fine to i LT I
medium sandstone gravel, woodash | | | | | | [ (R
and rootlets, moist 1 e I
[ [T T 11l
Bl 1 e I
L [ I rrrn (N I
r 1 e I 244
12" Sandy CLAY CI medium plasticity, | | | | | | NEEEER R s N=8
yellow-brown, fine to medium sand, [ [ I —
w<PL, stiff, residual [ I rrrn (N
<[ 1 e I
L~1 [T T 11l
2 1 e I
22 Sandy CLAY CL: low plasticity, pale : : : : : : : : : : : : H H
grey,ﬁnetomediumsand,W<PL, I I I I I I I I I I I I II II L
hard, extremely weathered NERE NEERE TR s 19,25/100 mm
Wl 28 Hawkesbury Sandstone L N | L refusal
< o N LI LN L T T LE
3 SANDSTONE: medium to coarse 1IEEN b | | 1] \2.84m:Ds 30mm
3 grained, pale grey, very low then low 1 TRER 1NN | T | 2.95m: Ds 50mm
strength, highly weathered, b 1 IREEN oo 3m: J90°, pl, ro, roots
fractured, Hawkesbury Sandstone 1 IREE by 11 oo
| IREN ] I A I | c|m|o
N 1 I ] || 1 11 ] 3_65m;Fg50mm
ST [ 1] |1 N 3.75m: CORE LOSS:
r4 I > (| (| (] |1 | 530mm
L | | |
4.28 7t u )
4.3m: Ds 10mm
[ 1] (. N
i | [ N
L[ [ ]! !I | | | 4.7m:B0°, pl, ro, fe stn C | 93] 80
[ [ | =l 11 | PL(A) = 0.39
L [ 1] Sil |
51 SANDSTONE: medium to coarse I h E. R 5.12m: J90°, cu, ro, cln
grained, orange, red and pale-grey, h = b
medium then high strength, e . o
5.54 moderately then slightly weathered, il L1 | \;ﬁ?m.mo +pl.ro, fe
[of slightly fractured to unbroken, 5.49m: .
S .49m: CORE LOSS:
3 Hawkesbury Sandstone LI Lo I PL(A) =17
6 i il x| (| i | somm clerle @
- L1l <1 [;.l; 6.05m: B60°, pl, fe he 7185
: : : § : H I 6.31m: BO°, pl, ro, fe stn
N
[ 1] I
Lol [ 1]l [ 11l
s [ 1] I PL(A) =21
r7 [ 1] I
[ 1] I
[ 1] I
[ [ 1] (N
[ [ ]! | 7.6m: B5°, pl, ro, fe stn
& 11 | \-7.72-7.80m: BO°-5° (x4), _
L [g | | \_pl ro, fe stn PL(A)=1.1
A B | 7.90-8.04m: B10° (x3),
un, ro, cly vn
: : : : \'815m B10°, pl, ro, cly C | 100 92
892 S ANDSTONE: medium to coarse 1] |
[l grained, pale grey, medium to high |11 |
L1 strength, fresh, slightly fractured to |11 | PL(A) =1
o unbroken, Hawkesbury Sandstone 111 |
|11 | 9.13m: B5°, cu, ro, Ds
[ 11 | 10mm
: : : : [ 9.5m: J30°, pl, ro, cln
Fst 1] | I
1L L1 | L C |100|100| PL(A)=0.88
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m, HQ to 2.8m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.8m; NMLC-Coring to 12.87m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 11.8m (screen 11.8-8.8m; blank 8.8-0.0m; bentonite 12.87.11.8m; gravel 11.8-8.3m; bentonite 8.3-7.5m;
backfill to GL; gatic at surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Water lvel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 45.8 AHD BORE No: 111
PROJECT: Proposed Stage 2 Development EASTING: 325729.6 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260317.2 DATE: 19/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
ioti Degree of Fracture Discontinuities Sampling & In Situ Testin
Description . N L pliing 9
=| Depth of Westhering % Spacing ' . R Test Results
4 (m) %55 (m) B - Bedding J - Joint % gdga\c &
Strata 5%%%&3' 53 g §§ §§ S - Shear F - Fault [ O& 14 Comments
SANDSTONE: medium to coarse FTTTT 1T T
grained, pale grey, medium to high I 10
strength, fresh, slightly fractured to [ I 11
unbroken, Hawkesbury Sandstone [ I
L[ (continued) I 11l
Fat 1 I =29
i NERN RN PL(A)=2.
i 1 I
N =TT—11]| 11.22m: Fg 10mm
1 I 11l C | 100|100
[ (N
<[ 1 I
At [T 11l PL(A) = 1.7
12 1 I
1 I
1 (N
(I I
[ [ T 10
BF 1087 [N | PL(A)=1.8
[ L3 Bore discontinued at 12.87m (NN R
Target depth reached I [
[T 11l
1 (N
[T 11l
[l 1 (N
[r [T 11l
14 1 (N
[T 11l
1 (N
(I I
i 1 (N
L=l T I
[ 1 (N
L[ NEEN RN
i 1 (N
1 I
1 I
Fr 1 I
([ I [ 11l
16 1 I
[T [ 11l
1 I
[T [ 11l
1 I
Lol [T [ 11l
For 1 I
C17 RN NN
1 I
1 I
1 I
[ [ 1 I
s 1 I
L1 1 I
1 I
1 I
1 I
1 I
[ [ 1 I
A 1 I
19 1 I
1 I
1 I
1 I
[ [ T I
Fet 1 I
[ [ [ L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 2.5m, HQ to 2.8m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.8m; NMLC-Coring to 12.87m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 11.8m (screen 11.8-8.8m; blank 8.8-0.0m; bentonite 12.87.11.8m; gravel 11.8-8.3m; bentonite 8.3-7.5m;
backfill to GL; gatic at surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wat S Standard tration test 5 &
Wator lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 45.8 AHD BORE No: 111A
PROJECT: Proposed Stage 2 Development EASTING: 325729.6 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260317.2 DATE: 29/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Vl\:/)ggtﬁa;i% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth of SgTarTT g | Spacing . . S Test Results
(m) 3 HENE! |f|_-§,; (m) B - Bedding J - Joint g go’ 8°\° 2
Strata 55250 |5lS35BEG |5 52 38 | S-St Frat | P IORE"| Comments
FILL/ SAND: fine to medium, dark FTTTT FTTTTT T TTT
brown and yellow, trace fine to i LT I
medium sandstone gravel, woodash | | | | | | [ (R
and rootlets, moist 1 e I
[ [ [T T 11l
=33 1 e I 11l
Ly [ I rrrn (N
r 12 1 e I
“|" Sandy CLAY CI: medium plasticity, I FErrrd [
yellow-brown, fine to medium sand, [ [ I
w<PL, stiff, residual [ I rrrn (N
[l 1 e I
L~1 [T T 11l
2 1 e I
22 Sandy CLAY CL: low plasticity, pale : : : : : : : : : : : : H H
grey,ﬁnetomediumsand,W<PL, I I I I I I I I I I I I II II
hard, extremely weathered NERE NEERE TR
[of | Hawkesbury Sandstone BERR RERREE I
M | SANDSTONE: medium to coarse BEEN RN !| e
__3 grained, pale grey, very low then low R FELr s 1
strength,highlyweathered, | | | | | | | | | | | g | || ||
fractured, Hawkesbury Sandstone EEE Crrr 1= o
[T T 11l
ol [ e (R
[T [T T 11l
-4 [ e (R
L [T T 11l
[ e (R
(I | I
i [ e (R
= (I | 11l
[ s [ e (R
3 5.1 - T | I
L SANDSTONE: medium to coarse R NN TN
grained,orang(_a, red and pale-grey, R NEEER N
medium then high strength, BERE BEEEN I
I moderately then slightly weathered, R EERRE Lol
Lol slightly fractured to unbroken, RN R IR
3 Hawkesbury Sandstone
-6 1 e I
[ [T [T [ 11l
1 e I
[T [T [ 11l
1 e I
Lol [T [T [ 11l
For 1 e I
r7 1 e I
1 e I
1 e I
1 e I
[ [ 1 e I 11l
rsr 1 e I
g 1 e I 11l
[ 1 e I
1 e I
85 N L Il
[ Bore discontinued at 8.5m RN T R
] Target depth reached I rrn e N
L 1 e I
ro T e I
1 e I
1 e I
1 e I
[ [ T e I
F8r 1 e I
[ [ [ [ L 11 11
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.7m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 8.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 8.5m (screen 8.5-5.5m; blank 5.5-0.0m; gravel 8.5-5.0m; bentonite 5.0-4.5m; backfill to GL; gatic at surface);

Coordinates and surface levels obtained from differential GPS
SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

“wVSCUE

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

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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Geotechnics | Environment | Groundwater




BORE: 111 PROJECT: MACQUARIE PARK APRIL 2021
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BORE: 111 PROJECT: MACQUARIE PARK APRIL 2021

)

AR R RN A NN NN RN NN NN RN RN
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 45.7 AHD BORE No: 112
PROJECT: Proposed Stage 2 Development EASTING: 325721.9 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260299.5 DATE: 15 - 16/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)gagtﬁa;i%f o Stlsgr%th _| Fracture Discontinuities Sampling & In Situ Testing
| Depth %S o 8| Spacing = Test Result
x of o958 g B8 (m) B -Bedding J - Joint 2 [2%]a est kesulls
(m) (3 EI;’I I%IIIIJ% ; = 39 S - Shear F - Fault & 3 8 g &
Strata 2330y |5I8BI2ZISl |3 S5 B8 P92 | Ccomments
Fill/ Clayey SAND: fine to medium FTTTI FTTTTI T TT 1T
sand, dark brown, trace fine to 1 e N
medium sandstone gravel, moist, [ [ (R I
apparently in very loose condition 1 e I A
Lol [T T 11l
-v: 1 e I
L [ I rrrn (N I
r 1 e I 111
[T T 11l S N=2
1 e I I
[ [ I rrrn (N
&l 1 e I
L [l 11 11 11l
Lo 19 SANDSTONE: medium to coarse 1 IREE RN TN
i grained,yellow—brown then pale 1IN N | 111
grey, very low to low strength, highly b BEE R
weathered, Hawkesbury Sandstone N
| 1INEN 11 I A
[o[ 266 A —_— —_—
[~[ ’ SANDSTONE: medium to coarse b o o TN
L grained, pale grey with some pale cihoo h o1 IR PL(A) = 0.87
3 orange staining, medium strength, il o 1 IRE TR
moderately weathered, unbroken, b 1IN AR
34 HawkesburySandst.one Ol | IR C | 100|100
SANDSTONE: medium to coarse o | || I 1
[[ grained, red-brown, moderately and cihoo b IR
~t slightly weathered, high strength, il il IR
[, fractured then unbroken, b b IR PL(A)=1.2
L Hawkesbury Sandstone il il IR
Nl I (1 I (R
[ [ : : : : : : : : : Il Ll 4.46m: J20°, pl, ro, cbs C |100| 85
[l vn
st Fifrr cifr ] 11 [\466m: Cs 50mm
" Nl (RN N (R \4.82m’ BO*-5° (x4), pl, PL(A)= 1.4
L I Il I | ro, fe stn
[ Nl I (1 I |
I (I |
[ [ 1M1 (I |
HH
L C |100({100| PL(A)=1.6
6 Crif Bl IR *)
[ [T |11 |
[ (I |
[T |11 |
[l [ (I |
([ ) [T | | |
', 6.80-7.00m: very high strength band | | |+| | | | | PL(A) = 3.1
C [T | | |
I | | |
I | | |
I | | |
[l I | | |
[ I | | |
s Fifrn cifrr ]|l PLA=17
3 1 | | | 8.02m: BO°, pl, ro, fe stn
: : | : : : : : 8.27m: B5° (x2), un, ro, C |100) %5
\_fe stn & cly vn
[ F1Ip | | | 8.47m: J20°, pl, ro, cly
[l gl | | | vn
s I | | L8.72m: BO°, pl, ro, cly vn PL(A) = 1.1
9 905 _ || U | | 8.92m: Cs 10mm
[ SANDSTONE: medium to coarse BERE I I .02m: BO°, pl. sm, cly
grained, pale grey, crossbedded at BERE I I 1mm
5-10, high strength, fresh, slightly ) R
[ [ fractured to unbroken, Hawkesbury : : : : : : : 9.43m: B10°, pl, ro, cly
8 Sandstone ERER | | Vn54m-B10° ol, ro, cly
L1111 | | vn T C | 100100 PL(A)=2.3
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m, HQ to 2.65m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.65m; NMLC-Coring to 12.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering, 90% drilling flush return below 7.0m
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Water lvel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 45.7 AHD BORE No: 112
PROJECT: Proposed Stage 2 Development EASTING: 325721.9 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260299.5 DATE: 15 - 16/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
ioti Degree of Fracture Discontinuities Sampling & In Situ Testin
Description . pling ¢}
_| Depth p! Weathering |- 5| Spacing — ST
Z| (m) of gég (m) B-Bedding J - Joint 8 12%(8 3
Strata 5%%%&3' 53 g gg §§ S - Shear F - Fault |3' O& 14 Comments
SANDSTONE: medium to coarse FTTTT I TT ||_i_
grained, pale grey, crossbedded at i I 10.14m: B10°, pl, ro, cly
5-10, high strength, fresh, slightly [ [ 11 11w
fractured to unbroken, Hawkesbury [ I ¢ 11001 100
Lal Sandstone (continued) 11 (I
Fr 1 10
11 NERN RN PLA) =11
i 1 10
[T 11l
1 10
L[ It I 11l
ol 1 10
° i Bt LA =22
RERR I C | 100|100
[ (R
T 1
Lol Il I
! L] IR P =27
[ 13 130 Bore discontinued at 13.0m N TN
Target depth reached [T [
[ (R
L[ [T 11l
PSSt [ (R
L[ [T 11l
r14 [ (R
[T 11l
[ (R
T 1
F RN Lo
“L T 1
[ L [ (R
L[ NEEN RN
[ [ (R
1 10
[ 1 10
= Il I
[ [T [ 11l
16 1 10
[T [ 11l
1 10
[T [ 11l
tol 1 10
([ [T [ 11l
1 10
C17 RN NN
1 10
1 10
[T 1 10
Lol It 10
Fr 1 10
[ 1s It 10
1 10
1 10
1 10
Lt 1 10
N[ 1 10
1 10
19 1 10
1 10
1 10
1 10
Lol Il I
FE 1 10
L1111 L 11 11
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 2.5m, HQ to 2.65m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.65m; NMLC-Coring to 12.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering, 90% drilling flush return below 7.0m
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

D  Disturbed sample
E  Environmental sample

“wVSCUE
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2.66 — 7.00m
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7.00 —12.00m
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 46.9 AHD BORE No: 113
PROJECT: Proposed Stage 2 Development EASTING: 3257011 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260273.1 DATE: 14/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtﬁa;iﬁf o StFr{gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
—| Depth f 9 ST T e Spacing ' ) ® Test Results
4 (m) [9) g_, SERE I%IE’; (m) B - Bedding J - Joint g go. 8\°
=, 2> =] 5 2 T —- wo Qo - - °©
Strata £330 [5I81335855 5 82 88 | S-Sher F-fen F1°2|® | comments
FILL/ Sandy CLAY: low to medium T FTTTTI T TT 1T
0.2 plasticity, brown, fine to medium |1 Tl 10
sand, w<PL, apparently reworked |1 I rrrn I 11 I
natural |1 Tl I 11l A
FILL/ SAND: fine to medium, I [ A
o[ 98 yellow-brown, trace silt, moist, ! Frrrd Lor A
Ly apparently medium dense, possibly ! N [ I — 25/30 mm
i natural 1 1T N R S PL(rf\;US%I 0
- - i T L L1 _{ 1.18m: BO°, pl, ro, cIn =0
SAI_\IDSTONE. fine to medium | | | 1.28m- CORE LOSS:
grained, orange, very low then low 480mm
strength, highly weathered, | | | c |60 15
[ 1.76| Hawkesbury Sandstone I : Ll :
v_'z 195~ SANDSTONE: medium to coarse I | 1-9_23: I?SOZOmm PL(A) = 0.95
grained, red-brown and orange, 1! m: s Zuomm
medium strength with extremely low | |]| \3-15”‘- B10° pl, cly
and very low strength bands, highly | ||| mm ¢ 100100
weathered, fractured to slightly 11
[ [ fractured, Hawkesbury Sandstone
LSt 2.89 \_2.82m: Cs 5mm PL(A) =0.48
[ [3 305 . | R 2.84m: CORE LOSS:
r SANDSTONE: medium to coarse 50mm
grained, orange and pale grey, |1 Il \ 91m: Cs 5mm
crossbedded at 5-10°, medium to Il I 1111 ] V\3.28m: BO®, pl, sm, cly C 95|90
high strength, moderately to slightly | | | [ 11 2mm
weathered, slightly fractured to [ (N
jgz_“ unbroken, Hawkesbury Sandstone : : : : : : : PL(A) = 0.99
i |1 [
|1 10l
|1 11l
|1 10l
L[ |1 11l
'g'_s |1 10l PL(A)=1.1
L |1 11l
|1 10l
|1 I 11l
I RN C |99
|1 I 11l
R : : I 11 11 | 5:8m:Cs15mm PL(A)=2.2
i || |l 11 1
|1 —{rorrr
|| S
|1 all ol
L[ || S
Lol 1l l L1 [ =
L7 695 T 1| 1 | 691m: CORELOSS: PLA) =14
L 40mm
|1 I 11l
|1 I 11l
|1 I 11l
|1 [N I B I =
[l |1 I 11l _
(3l g I I PL(A) =29
i |1 I 11l
|1 I 11l
|1 I 11l C [100| 95
|1 I 11l
[ |1 I 11l
L3t |1 I PL(A) = 2.5
[ re |1 I 11l
|1 I 11l
|1 I 11l
: : : [ 9.5m: BO° (x2), pl, ro, fe
| | | o B2m: 120°
t5t 98 SANDSTONE: (as below) L] L 1] [[eeam: 9207 ). pl s, PL(A) = 1.9
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.0m, HQ to 1.0m

TYPE OF BORING:

Solid flight auger (TC-bit) to 1.0m; Rotary to 1.03m; NMLC-Coring to 14.29m; PCD to 14.29m

WATER OBSERVATIONS: No free groundwater observed whilst augering, 90% drilling flush return below 10.0m

REMARKS: Groundwater well installed to 14.29m (screen 14.29-11.29m; blank 11.29-0.0m; gravel 14.29-10.8m; bentonite 10.8-10.3m; backfill to GL;
gatic at surface); Coordinates and surface levels obtained from differential GPS

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LE

Pl

PL(D) Point load diametral test Is(50) (MPa

pp
S

\

GE
D

ND

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)

Pocket penetrometer (kPa)
Standard penetration test
Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 46.9 AHD BORE No: 113
PROJECT: Proposed Stage 2 Development EASTING: 3257011 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260273.1 DATE: 14/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)ggtﬁa;i% _ | Fracture Discontinuities Sampling & In Situ Testing
| Depth 2| Spacing < Test Result
x of 5|8 B - Bedding J - Joint 2 2% est Results
m) gz (M 9 g [5¢lox= &
Strata 5%%%&32 Eﬁi g gg §§ S - Shear F - Fault [ O& 14 Comments
10.0] SANDSTONE: medium to coarse FTTTT 1T T \_glyvn C 1700( 99
grained, pale grey, cross beddedat | | | | | | I .76m: B10°, pl, ro, cln
5-10, high strength, fresh, slightly [ [
fractured, Hawkesbury Sandstone [ [ .
[T [
[l 1 [ o _
FB0 4, R | 1| ||| 10.85m:J30°845° pl, PL(A)=1.5
' i I ¢ |100] o9
1 10
T I 11l
[ 1 10
=1 11 11 PL(A) = 1.3
1 i
L RN
T 1
i Bl
rr NN N PL(A) = 1.7
" RN Il
[T 11l
L R C | 100|100
RN [ . 13.49m: BO°, pl, sm, cly
L [ 11 I | 1mm
Lol [T (R PL(A) = 2.1
For14 L R |
Ha ]
1429 Bre discontinued at 14.29m i i i i i i H H
Target depth reached R AR
L[ T [ N
rSr L RN
1 NEEN RN
L RN
1 10
1 10
1 10
<[ I [ 11l
16 1 10
[T [ 11l
1 10
[T [ 11l
1 10
L[ [T [ 11l
= 1 I
LY RN NN
1 10
1 10
1 10
1 10
[l 1 10
A P 1 10
1 10
1 10
1 10
1 10
[ 1 10
et Il 10
[ e 1 10
1 10
1 i
1 10
- 1 10
[N [ L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.0m, HQ to 1.0m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.03m; NMLC-Coring to 14.29m; PCD to 14.29m
WATER OBSERVATIONS: No free groundwater observed whilst augering, 90% drilling flush return below 10.0m

REMARKS: Groundwater well installed to 14.29m (screen 14.29-11.29m; blank 11.29-0.0m; gravel 14.29-10.8m; bentonite 10.8-10.3m; backfill to GL;
gatic at surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

D  Disturbed sample
E  Environmental sample

“wVSCUE




BORE: 113 PROJECT: MACQUARIE PARK APRIL 2021
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1.03 - 5.00m

BORE: 113 PROJECT: MACQUARIE PARK APRIL 2021
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 47.3 AHD BORE No: 114
PROJECT: Proposed Stage 2 Development EASTING: 325695.41 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260286.6 DATE: 14 - 15/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
I Degree of Rock . P . . :
Description Wea?thering e Strength | 5 I;ra;:ct;r{e Discontinuities Sampling & In Situ Testing
1| Depth of S8 T T I |w| SPAend ey o |o®|a | TestResults
m © 38 g 1£5 (m) B - Bedding J - Joint a |27 °
(m) Strat 0] SI_E'I;I%IIIIEIE = = wo g9 S-Shear  F-Fault & 388 8"\ &
raa £2230x zl8lsl2IZlels| |2 35 82 4 Comments
FILL/ Sandy CLAY: low to medium T FTTTTI T TT 1T
[ plasticity, brown, fine to medium 11 Tl 10
N 0.35H sand, w<PL, apparently reworked [yl 1 NEEEN I 11
_\natural /— [ Mrrriri I A
SANDSTONE: fine to medium i Mreeeepqr ol
[ grained, orange, very low then low [ e e A |
L1 strength, highly weathered, I I I I I I I I I ” II % 25/6f0 mm
[ Hawkesbury Sandstone H— HH———— +—— t retusa
ol ||_L| LERERRINIR| PL(A)=0.16
<
LI 14 SANDSTONE: medium fo coarse ! I I I |
i grained, pale grey red and orange, Ll I Il Iy I
L medium strength, moderately [ | I | lg=t| 1.71m: J50°, pl, sm, cly
- weathered, slightly fractured, [l | | I | \inf5mm C |100| 80 | PL(A)=0.59
2 Hawkesbury Sandstone : : : : : : : H H 1.78m: B0, pl, ro, cin
ol il | BRI
L : : : : : : : Hd: 2.5m: BO®, pl, ro, cly vn
[ I 1h | |l b 2.67m: B0®, pl, sm, cly
[, Ll | CUfqr e f | 3mm PL(A) = 0.81
[ 1] | |1 (.
(<[ [ 1]l | |1 1l
'v: 3.4 [ T Tt 1 3.36m: B0°, pl, ro, fe stn C|95]|9%
[ [ 1]l | |1 [ Il || | CORELOSS: 40mm
r | 1]l | | | [ |
L 379 . RA°
[ T 11T T T T 17T T 3.76m: B0, pl, ro, cly vn -
L4 111 | | o1l CORE LOSS: 30mm PL(A)=0.58
[ [ 1] | |1 1l
Rl | | (| [
448~ SANDSTONE: medium to coarse |14 ! I L— 4.45m: B5® (x2), un, ro,
) [ | (| [ cbs vn & he
gramed,pale_grey, orange and (1] I [ [ 1]
[ red-brown, slightly then moderately L1 | L L1 PL(A) = 1.4
L5 weathered, high strength, slightly L1 | Ll Lo ’
[ [ fractured, Hawkesbury Sandstone N | Ll Lol
et : : : : : : : H 5.34m: B5°, pl, ro, fe stn C |100] 99
[ 11 | |1 (I
|11 | |1 |11 -
. PL(A) = 1.8
6 60 SANDSTONE medium o coarse e | |1 (I 5.92m: BO®, pl, ro, cly vn
[ grained, red and orange, high : : : : : : !: H
~ strength, moderately weathered, il | sl 6.28m: B5°, un, ro, cly
i slightly fractured, Hawkesbury ol | L iy Lol vn
r Sandstone | | | | | | % | | | | | 6.62m:B10°, un, ro, cIy
-, 1|l | NN IR B PL(A) = 1.6
L [ 1] | |1 I
o [ 1] | |1 I
[~ [ 1] | |1 I 11
i [ 1] | |1 I
[ [ 1] | |1 I
r [ 1] | |1 [
[ h I I ] 7.86m: BO°, un, ro, cly PL(A)=2.4
[ [ [ 1] | |1 [ vn c 100! 99
Lot [ 1] | |1 [
[ [ [ 1] | |1 [
L [ 1] | |1 [
[ [ 1] | |1 [
L 1 | | 1 8.78m: B5°, pl, ro, cly vn PL(A) = 2.1
ro [ 1]l | |1 [
M [ 1] | |1 [
([ [ 1]l | |1 [
[ 1] | |1 [
i I I I I 9.66m: B5° (x3), un, ro
[ 1] | |1 N R fo stn T c 100/ 95 PL(A)=1.1
1! | [ | [l
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.1m, HQ to 1.1m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.13m; NMLC-Coring to 14.92m; PCD to 14.92m
WATER OBSERVATIONS: No free groundwater observed whilst augering, 95% drilling flush return below 9.0m

REMARKS: Groundwater well installed to 14.92m (screen 14.92-8.92m; blank 8.92-0.0m; gravel 14.92-8.3m; bentonite 8.3-7.8m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lvel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 47.3 AHD BORE No: 114
PROJECT: Proposed Stage 2 Development EASTING: 325695.41 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260286.6 DATE: 14 - 15/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)ggtf;iﬂf _ _| Fracture Discontinuities Sampling & In Situ Testing
| Depth f ’ £| Spacing ® Test Results
Xl (m) Ol gég (m) B - Bedding J - Joint % g‘; 8°\° Py
Strata E2Z3erx S| |5 8% B8 | S-Shear F-Faut F 92| | comments
TTIT T 1T I TT TT 19.97m: J20°, pl, sm, cly
N 10155 ANDSTONE: medium to coarse [ T [ N (N \vn
Ll grained, pale grey, high strength, Il [ 11 Ji 1 |{10m: J45°, pl, ro, cin
fresh, slightly fractured, Hawkesbury | | | | | | | et 1, 10-15m: BO®, un, ro, cin
Sandstone BEEN TN 10.53m: BO° (x2), pl, ro,
RN [l ]| cyvn ~
11 NERN RN PLA)=23
A i BN
o RN Lo C | 1001 95
I [ N
Il I
I [ PL(A) = 1.7
12 Il I
bt Il I
L°r : : : : : HFF'. \-\1”%.3m:J20°, pl, ro, cly
Il I 12.41m: J20° (x2), pl, ro,
Il [ cln
[ 13 RN N PL(A) =14
Il [
[s[ I [
s I [
: : : : : : =) | 1352 8 13.58m: 80"
IR I e C 100 95| o o)
r14 I [ |
LI Il R |
= I [ |
[ [ 1110 1 | 14.36m: J40°, pl, ro, cbs
I N IR L
L T (I | PL(A) = 2.3
[ 14.92 - - ———— —+H—H
F15 Bore discontinued at 14.92m R R
ot Target depth reached EEEE IR
At Il I
Il I
Il I
I [
16 Il I
L[ 1 [
23 Il I
i I [
Il I
I [
Il I
C1 RN Lol
[l Il I
R 1 I
Il I
Il I
Il I
L1g Il I
[ Il I
Lot Il I
[ Il I
Il I
Il I
Il I
19 Il I
Eot Il I
([ [ I
Il I
Il I
Il I
[ L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.1m, HQ to 1.1m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.13m; NMLC-Coring to 14.92m; PCD to 14.92m
WATER OBSERVATIONS: No free groundwater observed whilst augering, 95% drilling flush return below 9.0m

REMARKS: Groundwater well installed to 14.92m (screen 14.92-8.92m; blank 8.92-0.0m; gravel 14.92-8.3m; bentonite 8.3-7.8m; backfill to GL; gatic at
surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI 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 ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wat S Standard tration test 5 &
Wator lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BORE: 114 PROJECT: MACQUARIE PARK APRIL 2021
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BORE: 114 PROJECT: MACQUARIE PARK APRIL 2021
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 46.4 AHD BORE No: 115
PROJECT: Proposed Stage 2 Development EASTING: 325707.2 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260312 DATE: 20 - 21/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtf;i?]‘; o StFr{gr?gth .| Fracture Discontinuities Sampling & In Situ Testing
—| Depth f ST T e Spacing ' ) o |0 Test Results
2 (m) o S35 g EEE (m) B - Bedding J - Joint 8 g G 8\° &
O |82 |~ oo - - > °©
Strata £323py |sI8322185] |5 82 88 | S-Shear F-Fau F1°2|® | comments
FILL/ Silty Clayey SAND: fine to T FTTTTI T TT 1T
i medium sand, brown, moist |11 e I
Lol I 11 1 I 11 —
[ [ %5 SANDSTONE: fine to medium : : : : : : : : : H H —
grained, pale yellow, medium to high 1 PLAA =13
L strength, moderately weathered, Y L Lo A=1.
L Hawkesbury Sandstone [ 1]l [l R N C (100|100
I LI I F 1.1m: B10°, pl, ro, cln
Fol ’ SAI_\IDSTONE: medium@ocoarse [ 1] I [ 1] | 1.26m: B5°, un, sm, cly
[~[ grained, yellow-brown with some [ [ N | 2mm
pale grey, medium strength, [ 1] [l I R
moderately then slightly [}l [ [ N | c |100| 96
I weathered,slightly fractured, [ 1] [l I (] PL(A) = 0.45
r2 Hawkesbury Sandstone | NI [ | 5 05m: Cs 5
r .05m: Cs 5mm
L | | I | \'2.07m:B10°, pl, ti, cly
[l [ 11 (1 I R [ s
FH [ 1]l [ R
I [ 1] [ |11 |
L 11 [ I 11 | 2.7m: B10°, pl, ro, cly vn
5 1] L [ 11 ]I | 2.86m:B5° pl,ro, fe stn PL(A) = 0.89
3 [ 1]l [ |11 |
L [ 1]l Il I I 11 |
&l | I Lol I'| 3.37m: BO° pl, ro, cly vn
[ I 3.45m: fine to medium grained I 1 N IEE |1 | e
[ 11 (1 I [ | c 1100100
I [ 1]l Il I I 11 | PL(A) = 0.86
L4 I 1h ho | | 3.9m: B5°, pl, ro, cly vn (A)=0.
i [ 1]l Il I I 11 |
[l [ 1] (1 I [ |
[~ | 1T 10 [ | | 4.4m:B5°, un, ro, cly vn
[ 11 (1 I [ |
|11 || | | 4.66m: BO°, pl, ro, cly vn
s *°[ SANDSTONE: medium to coarse L1 e I | PL(A)=1.2
r grained, red-brown, yellow-brown 1] [ I N |
L and pale grey, high strength, L1 L !l ] |
bt moderately to slightly weathered, 11 NI I |
[ [ 552| slightly fractured to unbroken, 1T T &[T ] 1 | 548m: CORE LOSS:
L Hawkesbury Sandstone |1 ] IS I I [\ 40mm
[ 11 [ I 111 1 5.64m:B5:, pol,ro,clyvn PL(A) = 2
-6 [ 1]l [ I 11 pl 5-7‘f‘m350 -5° (x2), pl,
[ | NIRRT O S o1 1o fo st
- 11 P |t ] SPmEs phrodesin
(5[ |11 [Tl [
- |11 [ I 11l
I |11 [Tl [ C|98|95
i |11 [ I 11l PL(A)=1.9
r7 |11 [ I 11l
I |11 [ I 11l
Lol |11 [ I 11l
[ |11 [ I 11l
[ [ 11 [ I (I PL(A) = 1.7
I 11 [ (R N Z72m B5°, u, sm, cly
mm
[8 £.10.8.20m: siltst st : : : : : : : : :I H \'788m J8o°, pl, ro, fe
.10-8.20m: siltstone clasts stn
| EH:F : : ﬁ: H \g.2m: Fg 120mm
I N [ Lo 8.43m: J20°, pl, ro, cly
L vn
L 1] I Il 8.55m: J20°, pl, ro, cly
- 1] |1 Il vn PL(A) =24
o 1] |1 Il C |100| 92
|11 |1 |11
Ll 11 |1 |11
[ [ %I SANDSTONE: (as below) : : : : : : H
1] Il [l 9.76m: B5°, pl, ro, cbs
100 L1 Ll P PL(A) =2
RIG: Ecploxa DRILLER: JD LOGGED: T™M CASING: HW to 0.7m, HQ to 0.7m

TYPE OF BORING:  Solid flight auger (TC-bit) to 0.7m; NMLC-Coring to 14.27m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 11.0m (screen 11.0-8.0m; blank 8.0-0.0m; gravel 11.0-7.5m; bentonite 7.5-7.0m; backfill to GL; gatic at

surface); Coordinates and surface levels obtained from differential GPS
SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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
Water sample pp  Pocket penetrometer (kPa) ‘ '
Water seep S Standard penetration test
Water level \ Shear vane (kPa)

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

“wVSCUE

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 46.4 AHD BORE No: 115
PROJECT: Proposed Stage 2 Development EASTING: 325707.2 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260312 DATE: 20 - 21/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description ﬁggﬁ;iﬂ; _ . I;ractyre Discontinuities Sampling & In Situ Testing
| Depth of | Spacing _ . o |0 Test Results
™ =2 - - Q|5 °
4 (m) ?‘9; (m) B - Bedding J - Joint g go 8°\
Strata EZ230¢ S| g 82 88 | SSher F-fewt F1°2]% | comments
SANDSTONE: medium to coarse FTTTI R wn
grained, pale grey, high strength, I [ 11 I}l [+10.07m: Ds 10mm
Lol fresh, unbroken, Hawkesbury i LI
For Sandstone 1 |11 | c 1100l 92
I [ |
(NN [ 10.73m: J50°, pl, ro, cln
i NN
1 i
I [ N
i BN
PL(A)=1.8
12 F1rnd [ ®
Il I
[ <[ I [ p
L I [ N
Il I
RN R C | 100100
i Bl e
L[ I [
3t I I
L[ I [
I I
[T |11 PL(A)=1.8
-14 110 [ 13.92m: B10°, pl, ro, cly
I [ ] v
Lol 1427 "B discontinued at 14.27m T T
[ [ Target depth reached : : : : : : H H
[ I 11l
[ I I
e RN Lol
i I I
23 T I
[ Il I
Il I
I [
16 Il I
I [
Fot Il I
e[ I [
Il I
I [
Il I
C1 RN Lol
Il I
Lol Il I 11l
[ Il I
Il I
Il I
L1g Il I
Il I
Lt Il I
rSr Il I
Il I
Il I
Il I
19 Il I
] i
o RN R
Il I
Il I
[ L1l 11
RIG: Ecploxa DRILLER: JD LOGGED: ™™ CASING: HW to 0.7m, HQ to 0.7m

TYPE OF BORING:  Solid flight auger (TC-bit) to 0.7m; NMLC-Coring to 14.27m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 11.0m (screen 11.0-8.0m; blank 8.0-0.0m; gravel 11.0-7.5m; bentonite 7.5-7.0m; backfill to GL; gatic at

surface); Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa) ‘ '
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa)

Douglas Partners

Geotechnics | Environment | Groundwater



BORE: 115 PROJECT: MACQUARIE PARK APRIL 2021
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BORE: 115 PROJECT: MACQUARIE PARK APRIL 2021

5.00 - 10.00m
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 48.6 AHD BORE No: 116
PROJECT: Proposed Stage 2 Development EASTING: 325676.9 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260308 DATE: 19/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)egtfe of | Stlsgrg:kth _| Fracture Discontinuities Sampling & In Situ Testing
_i| Depth eathering |.= g 8| Spacing S
#Z| PeP of ST T T 15 |5 ' . o |o®|a | TestResults
(m) R I S (m) B - Bedding J - Joint S 85|15
Strat 2 O [3%2352% s 82 g8 | S-Shear  F-Fault > |8 8|g° &
raa E2230k zl8lsl2IZlels| |2 35 82 4 Comments
FILL/ Clayey SAND: fine to medium FTTTTI 1T T
sand, brown, moist e N
1 I 11 A
[l Tl I 11l
. _ NRERER I
L " | Clayey SAND SC: fine to medium RN R A
'_1 grained, red-brown and RN RN AN
L yellow-brown, moist, dense, residual NN RN 7820
P Tl S N'=28
i 15 AN |11 11 —
st | SANDSTONE: fine to medium | I 11 I 11
[ grained, red-brown and pale grey, |11 | Il \1 .64m: B0°, pl, ro, fe stn
L 1.85 extremely low and very low strength | | | [\1.72m: Ds 70mm -
X ( | : PL(A)=1.2
2 with a medium strength band, highly |l | | | 1.79m: Cs 60mm
[ weathered, highly fractured, | | |
Hawkesbury Sandstone |l | |
Ll SANDSTONE: medium to coarse Il I [ | 236m:J30° pl.ro,cln
j$: grained, pale grey red-brown and |1 | 1] C | 100 82
L orange, medium to high strength, | | "
r moderately weathered, slightly || | | PL(A)=0.63
3 fractured, Hawkesbury Sandstone | |
| | | [ 3.15m: Cs 10mm
| | | -3 28m: B5°, pl, sm, cly
3 2mm
CS[ : : : : : : 3.36m: B10°, pl, ro, cly
L vn
i [ [l \3.8m: B10°, pl, ro, cly vn PL(A) =0.89
[4 4.00m: fine to medium grained : : : : : :
|1 [
[ [ |1 [
r3r |1 [
4.83 — ane _
[ 491 = 4.83m: B0, pl, sm, cly PL(A) =0.99
o | || || | co CORELOSS:
I | 80mm C|98]|95
5.3m: Cs 10mm
Lol [
3 [
i LIl i}
L6 Lol PL(A) =0.96
i [
62" SANDSTONE: fine to medium b
i grained, red-brown and orange, high | 6.31m: Cs 10mm
Lot strength, slightly to moderately 1l
For weathered, slightly fractured to |11
[ unbroken, Hawkesbury Sandstone N PL(A) = 2.2
r7 [
: : : : | 7.22m: J30°, pl, ro, fe
i
L A [ ek
[~ 1l
r | | -
L g | |l \7.88m: J80°, un, ro, fe PL(A)=1.3
L . ; f stn
8.05m: medium to coarse grained : : : | | \7.93m: BO°, pl.ro. festn | G | 100 98
TR 8.2m: B5°, un, ro, cly vn
Lof I 11l
[ [ I 11l
I I 11l PL(A) =2
Mo I 11l
I 11l
I 11l
ol I 11l
([ : : : : : 9.6m: J80°, un, ro, cln
T C | 100|100 PL(A) = 2.2
RIG: Explora DRILLER: JD LOGGED: T™M CASING: HW to 1.0m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 15.79m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Water lvel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL: 48.6 AHD BORE No: 116
PROJECT: Proposed Stage 2 Development EASTING: 325676.9 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260308 DATE: 19/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vegz?tﬁagi%f _ | Fracture Discontinuities Sampling & In Situ Testing
=| Depth of 9 ‘% Spacing ' ) R Test Results
Zl(m) 25 2 (m) B - Bedding J - Joint % g G 8°\° &
Strata % % % % 0 53 g go §§ S - Shear F - Fault - (O & 4 Comments
SANDSTONE: fine to medium I I TT 1T
grained, red-brown and orange, high | | I
strength, slightly to moderately | I 11
Fof weathered, slightly fractured to | I 11l
[ unbroken, Hawkesbury Sandstone | [
(continued) | 1
[ 11 | RN PLAY=19
i | I 11l
1122~ SANDSTONE: medium to coarse | | 1L 1) 11.22m:80%, plro,ein | ¢ {100 100
[ [ grained, pale grey, high strength, | [
Lst fresh, slightly fractured, Hawkesbury | | [
LI Sandstone | I 11l
| I PL(A) =2.2
12 | I 11l
| I 11l
| 10l
ot | 11l
[r | I 11l
| Bl PLA) =2
" | IR
| [
| 10l
f""”: : : : : | 13.57m: J80°, un, ro, cln
' A PL(A) = 2.8
14 | (.
: : : : : 14.12m: J60°, un, ro, cIn | < | 1001 100
L[ | (R N
i | [ 11 Kl .
B : I I I I I 14.64m: BO y pl, cbhs
; | Lo | 2mm PL(A) = 2.9
[0 | A
i | (R |
| [0 | 15.34m: BO®, pl, ro, cbs
= | (I [ ] wn
T 1570 I A A PL(A) = 3.3
L | Bore discontinued at 15.79m I 1T 11
16 Target depth reached : : : : : :
| I 11l
L[ | [
it | I 11l
L[ | [
| I 11l
C1 | R
| I 11l
| I 11l
[l | I 11l
[r | I 11l
| I 11l
L 18 | I 11l
| I 11l
| I 11l
[ | I 11l
LSt | I 11l
[ | I 11l
| I 11l
19 | I 11l
| I 11l
| I 11l
tol | I 11l
[T | I 11l
| I 11l
| L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 1.0m, HQ to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.0m; Rotary to 1.5m; NMLC-Coring to 15.79m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample
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BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 49.6 AHD BORE No: 118
PROJECT: Proposed Stage 2 Development EASTING: 325675 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260377.6 DATE: 27/4/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description ﬁggﬁ;ﬂ; o Stlsgr%th . I;ractyre Discontinuities Sampling & In Situ Testing
S ko) acin o
i D(?Sh of &3 ;:E: :s: :E’:g‘;" p(m) 9 B - Bedding J - Joint g |2 Q. Test Results
Strata 2222, 3|f|3|§|6|b|f 5 82 88 | S-Shear  F-Fault = (8 8|2° &
TTISHLE HI2I8IsI£12lE| s S5 o< 14 Comments
FILL/ Sandy CLAY: medium FTTTI FTTTTI I TT 1T
plasticity, dark brown, fine to I Tl 10
medium sand, trace rootlets andfine | | | | | | [ (R I
of to medium sandstone gravel, w<PL 1 e I A
Lol
I I T [
i T Tl I 11l
L4 10 1 I 11 I
i T Tl I 11l 655
I T [ S N =10
L 14 Sandy CLAY CI: medium plasticity, FrErrd PErrrl Lor ]
e yellow-brown, fine to medium sand, FErrd FErrrl Lor
[ w<PL, siff, residual Lrrnd Lrrrrrpqr el
L I T [
[z, T Tl I 11l
| Clayey SAND SC: fine to medium, 11 e I
pale grey and red-brown, trace fine [N T [
Lt to medium ironstone gravel, moist, RN NN 11 I
i very dense, extremely weathered BERE EEEEEEE I s 20,25/130 mm
For refusal
[ 28 Hawkesbury Sandstone Lt Ly L 1l
F oo = = 2.8m: CORE LOSS:
3 SANDSTONE: fine to medium,pale I I I I I I I I - RJs0mm
grey and red-brown,very low to low 1IN | I -95m: J90°, pl, o, cln PL(A) = 0.2
strength, highly weathered, 1IRER I Lo 3.06m: J70°, pl, ro, fe
I fractured, Hawkesbury Sandstone 1IRER | I stn C|88]45
_g.
Fr 1IN | [
I I | (.
r4 1INEN | | || | 3.92m: Ds 80mm PL(A) = 0.94
i I | Il
: : : : : : : i : 4.26m: Cs 20mm
Fof 1INEN | N
L 1INEN | | [ | | 4.7m:B10°, pl, ro, fe stn
i 1IN | | 11 || | &Ds20mm _
= 1 IREE | W PL(A) =0.23
e I 11 | 5.13m: J60°-70° (x2), pl,
L | :_L: : : I I: \'?églr?l:Csmmm C | 100 80
L3l 553 SANDSTONE: medium to coarse IR | \'5.5m:Cs10mm
[ [ grained, red-brown then il |
o orange-brown and pale grey, high b PLA= 1.6
r strength, moderately weathered to il 6.03m: B20°, pl, ro, fe (A)=1.
fresh, slightly fractured to unbroken, stn
Hawkesbury Sandstone : : : : :
Lol N I
L[ I I
i I
r7 ihoo 6.95m: J80°, pl, ro, cn PL(A)=1.5
I
I
[l I
[~ | 1%l 1 7.61m: BO®, pl, ro, fe stn
i [ | "\ 7-62m: Cs 20mm
Lg : : : : : : 7.81m: J70°, pl, ro, cin PL(A) = 1.1
b | C [100]| 98
i [T |
FSt [T |
[ [T |
- [ | 8.8m: Ds 20mm
o [T I 11l PL(A)=1.1
[T I 11l
[T I 11l
o [T I 11l
5T [T I 11l
[T I 11l
C | 100|100
L1 L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 2.5m, HQ to 2.8m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.8m; NMLC-Coring to 14.17m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Water lvel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Frasers Property Ivanhoe Pty Ltd SURFACE LEVEL: 49.6 AHD BORE No: 118
PROJECT: Proposed Stage 2 Development EASTING: 325675 PROJECT No: 86043.06
LOCATION: Midtown, Maquarie Park NORTHING: 6260377.6 DATE: 27/4/2021
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)ggtﬁa;i% o St?gggth .| Fracture Discontinuities Sampling & In Situ Testing
| Depth of SgTarTT g | Spacing . . o o= Test Results
(m) S-l510 151 Eigz| (M) | B-Beddng J-Jont & |85[G= &
= O (3232352 | g9 S-Shear  F-Fault > | °
Strata 228zeg| |5IEIBIEI285 |3 35 88 P 192" | comments
SANDSTONE: medium to coarse T : FTTTrT 1T T PL{A) =1
grained, red-brown then (N e N
orange-brown and pale grey, high [ 11 I I 11
tof strength, moderately weathered to [ 11 I I 11l
([ fresh, slightly fractured to unbroken, |11 Il [
Hawkesbury Sandstone (continued) | | | | RN I ks
L 14 |11 I [ N PL(A) = 2.2
| i i
o RN EEE IR C | 100} 100
[l |11 I [ N
[ 11 I I
11 I [
12 11 I I PL(A)=1.5
11 I I
|11 I I
Eot |11 T [ N
e[ |11 I 10
11 I [
L13 11 I (I N 12.9m: BO°, pl, ro, cIn PL(A) = 2.2
11 I .
I B
C [100]| 92
Lol I I[t LTI =] | 13.49-13.59m: J20°-50°
Ft |11 I [ 1l ]! | (5)plro,festn &he
11 I [ . 1o
F14 PL(A) =1.
s il ol ] fr | reoom 8207 p o, cly o
Bore discontinued at 14.17m L1 L1 R \vn
[ Target depth reached |1 NEER RN
& |11 L I
[ I 11 T [ N
[ |11 L I
L 11 NERER
i |11 L I
11 I I
[l 11 I I
At 11 I I
|11 11l [
16 11 I I
|11 11l [
11 I I
L[ |11 11l [
=43 |11 I I
L[ |11 11l [
11 I I
C1 1] FELLEf | T
11 I I
11 I I
[l 11 I I
[l |11 I I
11 I I
[ 1s |11 I I
11 I I
11 I I
i 11 I I
23 |11 I I
[ 11 I I
11 I I
19 11 I I
11 I I
11 I I
tot 11 I I
e[ |11 I 10
11 I I
(| [ L1l 11
RIG: Explora DRILLER: JD LOGGED: ™™ CASING: HW to 2.5m, HQ to 2.8m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary to 2.8m; NMLC-Coring to 14.17m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Coordinates and surface levels obtained from differential GPS

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample 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 ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

D  Disturbed sample
E  Environmental sample

“wVSCUE
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m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Rising Head Test Report

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

k = [r* In(Le/R)})/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

Client: Frasers Property Ivanhoe Pty Ltd Project No: 86043.06
Project: Midtown in Macquarie Park Test date: 11-May-21
Location: C3 Development Area Tested by: ™
Test Location Test No. BH106
Description: Standpipe in borehole Easting: 325658.4 m
Material type:  Sandstone Northing 6260394.7 m
Surface Level: 49.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 4.93 m
Well screen diameter (2R) 100 mm Depth to water at start of test 7.49 m
Length of well screen (Le) 3.5 m
Comments:
Test Results
. . Change in
Time (min) Depth (m) Head dH (m) dH/Ho
0 7.49 2.56 1.000
3.0 7.47 2.54 0.992
10 7.43 2.50 0.977
30 7.27 2.34 0.914
60 7.03 2.10 0.820
120 6.69 1.76 0.688 1.00
240 6.27 1.34 0.523 e
420 5.94 1.01 0.395 1\
600 5.7 0.77 0.301
900 5.2 0.27 0.105 ° \
1000 5.14 0.21 0.082 <
b= a
2
¢
g
I
0.10
0.10 1.00 10.00 100.00 1,000.00
Time (minutes)
To= 430 mins
25800 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

1.5E-08
0.005

m/sec
cm/hour



http://www.douglaspartners.com.au/

m Douglas Partners

Geotechnics | Environment | Groundwater

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

Permeability Testing - Falling Head Test Report

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 28-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH104A
Description: Unit 3C Easting: 325637.8 m
Material type: ~ Sandstone Northing 6260346.9 m
Surface Level: 51.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 10.15 m
Well screen diameter (2R) 100 mm Depth to water at start of test 1.7 m
Length of well screen (Le) 2 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.0 1.70 8.45 1.000
0.3 2.61 7.54 0.892
0.5 3.45 6.70 0.793
0.8 4.2 5.95 0.704
1.0 4.85 5.30 0.627 .00 —
15 5.95 4.20 0.497 i
2.0 6.8 3.35 0.396
2.5 7.43 2.72 0.322 N
3.0 7.89 2.26 0.267 o )
2
& 0.10
?
T
0.01
0.1 1.0 10.0
Time (minutes)
To= 2.3 mins
138 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 4.2E-06 m/sec 4.2E-04 cm/sec
= 1.504 cm/hour




m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Falling Head Test Report

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

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 28-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH106
Description: Unit 3C Easting: 325661.8 m
Material type: ~ Sandstone Northing 6260395.3 m
Surface Level: 49.4 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 4.98 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.37 m
Length of well screen (Le) 3.5 m

Test Results

) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.37 4.61 1.000
0.25 0.41 4.57 0.991
0.50 0.44 4.54 0.985
0.75 0.47 4.51 0.978
1.00 0.5 4.48 0.972 .00 e
1.50 0.55 4.43 0.961
2.00 0.61 4.37 0.948 N
2.50 0.65 4.33 0.939
5.00 0.88 4.10 0.889 ° \\
7.5 1.1 3.88 0.842 £ hY
10 1.24 3.74 0.811 o
15 1.55 3.43 0.744 & 0.10
30 2.20 2.78 0.603 8
60 3.03 1.95 0.423 *
120 3.88 1.10 0.239
180 4.18 0.80 0.174
0.01
0.10 1.00 10.00 100.00 1000.00
Time (minutes)
To = 65 mins
3900 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 9.7E-08 m/sec 9.7E-06 cm/sec
= 0.035 cm/hour




m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Falling Head Test Report

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

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 28-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH107
Description: Unit 3D Easting: 325658.7 m
Material type: ~ Sandstone Northing 6260313.1 m
Surface Level: 49.7 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 8.43 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.81 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) SoH/Ho
0.00 0.81 7.62 1.000
0.25 1.46 6.97 0.915
0.50 2.01 6.42 0.843
0.75 2.47 5.96 0.782
1.00 2.9 5.53 0.726 1.00
1.50 3.63 4.80 0.630 \\
2.00 4.2 4.23 0.555 N
2.50 4.68 3.75 0.492
5.00 6.32 2.11 0.277 o b\
75 7.18 1.25 0.164 e \
10 7.64 0.79 0.104 °
15 8.1 0.33 0.043 € 0.10 N
30 8.30 0.13 0.017 8 Y
60 8.34 0.09 0.012 * \\
M
\
N
0.01
0.10 1.00 10.00 100.00
Time (minutes)
To= 3.67 mins
220.2 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R))/2Le To

where r = radius of casing

R = radius of well screen

Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity k=

1.7E-06
0.620

m/sec
cm/hour

1.7E-04 cm/sec




m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Falling Head Test Report

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

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 28-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH109
Description: Unit 3D Easting: 325716 m
Material type: ~ Sandstone Northing 6260351.1 m
Surface Level: 46.1 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 6.34 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.38 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.38 5.96 1.000
0.25 0.44 5.90 0.990
0.50 0.5 5.84 0.980
0.75 0.55 5.79 0.971
1.00 0.61 5.73 0.961 .00 .
1.50 0.7 5.64 0.946 S
2.00 0.8 5.54 0.930
2.50 0.87 5.47 0.918
5.00 1.3 5.04 0.846 o
75 1.7 4.64 0.779 =
10 2 4.34 0.728 ° \
15 2.54 3.80 0.638 € 0.10
30 3.45 2.89 0.485 8
60 4.52 1.82 0.305 *
90 5.18 1.16 0.195
120 5.48 0.86 0.144
200 5.81 0.53 0.089
0.01
0.10 1.00 10.00 100.00 1000.00
Time (minutes)
To= 47.8 mins
2868 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 1.3E-07 m/sec 1.3E-05 cm/sec
= 0.048 cm/hour




m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Falling Head Test Report

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

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 28-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH109A
Description: Unit 3C Easting: 325716 m
Material type: ~ Sandstone Northing 6260351.1 m
Surface Level: 46.1 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 6.1 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.7 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.70 5.40 1.000
0.25 0.83 5.27 0.976
0.50 0.96 5.14 0.952
0.75 1.01 5.09 0.943
1.00 112 4.98 0.922 100 ]
1.50 1.36 4.74 0.878 e
2.00 1.51 4.59 0.850
2.50 1.66 4.44 0.822
5.00 2.21 3.89 0.720 °
75 2.61 3.49 0.646 e
10 2.95 3.15 0.583 ° N
15 3.49 2.61 0.483 € 0.10
30 4.51 1.59 0.294 8 :
60 5.35 0.75 0.139 *
90 5.56 0.54 0.100
120 5.67 0.43 0.080
200
0.01
0.10 1.00 10.00 100.00 1000.00
Time (minutes)
To= 22.7 mins
1362 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 2.8E-07 m/sec 2.8E-05 cm/sec
= 0.100 cm/hour




m Douglas Partners

Geotechnics | Environment | Groundwater

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

Permeability Testing - Falling Head Test Report

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 27-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH111
Description: Unit 3D Easting: 325729.6 m
Material type: ~ Sandstone Northing 6260317.2 m
Surface Level: 45.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.95 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.63 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) SoH/Ho
0.00 0.63 5.32 1.000
0.25 0.71 5.24 0.985
0.50 0.73 5.22 0.981
0.75 0.74 5.21 0.979
1.00 0.75 5.20 0.977 1.00 L
1.50 0.77 5.18 0.974 N
2.00 0.73 5.22 0.981 AN
2.50 0.79 5.16 0.970 B
5.00 1.15 4.80 0.902 °
75 1.48 4.47 0.840 e
10 1.79 4.16 0.782 °
15 2.31 3.64 0.684 € 0.10
30 3.52 2.43 0.457 8
40 4.1 1.85 0.348 *
0.01
0.10 1.00 10.00 100.00
Time (minutes)
To= 37.7 mins
2262 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 1.7E-07 m/sec 1.7E-05 cm/sec

0.060 cm/hour
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Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Falling Head Test Report

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 27-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH111A
Description: Unit 3D Easting: 325729.6 m
Material type: ~ Sandstone Northing 6260317.2 m
Surface Level: 45.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.54 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.00 5.54 1.000
0.25 0.4 5.14 0.928
0.50 0.56 4.98 0.899
0.75 0.7 4.84 0.874
1.00 0.84 4.70 0.848 .00 e,
1.50 1.1 4.44 0.801 i
2.00 1.33 4.21 0.760 N
2.50 1.54 4.00 0.722 -y
5.00 2.35 3.19 0.576 o 1
75 2.87 2.67 0.482 e
10 3.2 2.34 0.422 °
15 3.48 2.06 0.372 € 0.10
30 3.70 1.84 0.332 8
40 3.8 1.74 0.314 *
50 3.96 1.58 0.285
0.01
0.10 1.00 10.00 100.00
Time (minutes)
To= 16.7 mins
1002 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 3.8E-07 m/sec 3.8E-05 cmi/sec

0.136 cm/hour
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Permeability Testing - Falling Head Test Report

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

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 27-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH113
Description: Unit 3D Easting: 3257011 m
Material type: ~ Sandstone Northing 6260273.1 m
Surface Level: 46.9 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 6 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.00 6.00 1.000
0.25 0.1 5.90 0.983
0.50 0.24 5.76 0.960
0.75 0.38 5.62 0.937
1.00 0.55 5.45 0.908 1.00 o
1.50 0.91 5.09 0.848 N
2.00 1.34 4.66 0.777 3
2.50 1.77 4.23 0.705 y
5.00 3.3 2.70 0.450 o
75 3.94 2.06 0.343 % N
10 417 1.83 0.305 o N
15 45 1.50 0.250 & 0.10 b
30 4.98 1.02 0.170 8
40 5.15 0.85 0.142 *
50 5.22 0.78 0.130
100 5.36 0.64 0.107
200 5.4 0.60 0.100
0.01
0.10 1.00 10.00 100.00 1000.00
Time (minutes)
To= 6.6 mins
396 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R))/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity k=

9.6E-07
0.345

m/sec
cm/hour

9.6E-05 cm/sec
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Permeability Testing - Falling Head Test Report

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

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 28-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH114
Description: Unit 3D Easting: 325695.41 m
Material type: ~ Sandstone Northing 6260286.6 m
Surface Level: 47.3 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 6.19 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0 m
Length of well screen (Le) 6.6 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.00 6.19 1.000
0.25 0.2 5.99 0.968
0.50 0.46 5.73 0.926
0.75 0.72 5.47 0.884
1.00 0.97 5.22 0.843 1.00 Eaass—
1.50 1.44 4.75 0.767
2.00 1.78 4.41 0.712 AN
2.50 211 4.08 0.659
5.00 3.27 2.92 0.472 o \
7.5 4 2.19 0.354 % \\
10 4.44 1.75 0.283 ° N
15 4.73 1.46 0.236 € 0.10 ?
30 5.13 1.06 0.171 8
40 5.3 0.89 0.144 *
50 5.42 0.77 0.124
60 5.49 0.70 0.113
0.01
0.10 1.00 10.00 100.00
Time (minutes)
To= 7.1 mins
426 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 5.4E-07 m/sec 5.4E-05 cmi/sec

0.195

cm/hour
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Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Falling Head Test Report

Client: Frasers Property Ivanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 27-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH115
Description: Unit 3C Easting: 325707.2 m
Material type: ~ Sandstone Northing 6260312 m
Surface Level: 46.4 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.73 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.41 m
Length of well screen (Le) 3.5 m
Test Results
) . Change in
Time (min) Depth (m) Head: 5H (m) oH/Ho
0.00 0.41 5.32 1.000
0.25 0.49 5.24 0.985
0.50 0.56 5.17 0.972
0.75 0.63 5.10 0.959
1.00 0.71 5.02 0.944 1.00 =
1.50 1.05 4.68 0.880
2.00 212 3.61 0.679 x
2.50 2.95 2.78 0.523
5.00 412 1.61 0.303 ° \“\,\
75 4.32 1.41 0.265 s \
10 4.49 1.24 0.233 °
15 4.75 0.98 0.184 € 0.10
30 5.22 0.51 0.096 8
I
0.01
0.10 1.00 10.00 100.00
Time (minutes)
To= 3.3 mins
198 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k= [r2 In(Le/R))/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 1.9E-06 m/sec 1.9E-04 cm/sec

0.690 cm/hour
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Permeability Testing - Falling Head Test Report

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

Client: Frasers Property lvanhoe Project No: 86043.06
Project: Stage 2 - Midtown Date: 27-May-21
Location: Herring Road, Macquarie Park Tested by: LS
Test Location Test No. BH118A
Description: Unit 3A Easting: 325675 m
Material type:  Sandstone Northing 6260378 m
Surface Level: 46.4 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.38 m
Well screen diameter (2R) 100 mm Depth to water at start of test 0.45 m
Length of well screen (Le) 2.1 m
Test Results
. . Change in
Time (min) Depth (m) Head: dH (m) dH/Ho
0.00 0.45 4.93 1.000
0.25 0.49 4.89 0.992
0.50 0.5 4.88 0.990
0.75 0.53 4.85 0.984
1.00 0.55 4.83 0.980 100 o
1.50 0.62 4.76 0.966
2.00 0.67 471 0.955 N W
2.50 0.71 4.67 0.947 <
5.00 0.93 4.45 0.903 °
75 1.01 4.37 0.886 <
10 1.17 421 0.854 °
15 1.37 4.01 0.813 & 0.10
30 1.89 3.49 0.708 3
60 2.62 2.76 0.560 *
90 3.16 2.22 0.450
120 3.55 1.83 0.371
140 3.77 1.61 0.327
0.01
0.10 1.00 10.00 100.00 1000.00
Time (minutes)
To= 120 mins
7200 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R)})/2Le To

where r = radius of casing

R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change

=~
1

Hydraulic Conductivity

7.7E-08
0.028

m/sec
cm/hour

7.7E-06 cm/sec
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Appendix D - Summary of Groundwater Measurements - Midtown, Macquarie Park

Page 1 of 2

Groundwater level measurements at standpipes in the vicinity of the Stage 2 development area of the Midtown site are summarised in Table D1, below,

together with reference to the reports which provide the relevant logs. Standpipe construction details are summarised in Table D2.

Table D1 — Summary of Groundwater Measurements — Stage 2 Midtown, Macquarie Park

Test Ground | Depth to | Water Level Gravel
Location |Surface RL |Water (m) (RL) Comment Interval (m) Status Original Report(s)

. . 86043.01.R.005.ReV0;

07 59.1 13.2-13.9| 45.2-45.8 Monitoring Period November 2017-June 2018 1.2-21.0 Destroyed 86043.01 R.001 Revl

Lo . . 86043.01.R.005.ReV0;

10 45.2 4.4-4.9 40.3-40.8 Monitoring Period November 2017-June 2018 2.6-5.6 Missing 86043.01.R.001.Revl

Monitoring Period November 2017-June 2018; - 86043.01.R.005.ReV0;

12 45.2 3.3-43 | 408418 Responsive to rainfall events 2.3-6.93 MiSSING | 56043.01.R.001.Rev1

. . . 86043.01.R.005.Rev0;

13 46.8 4.8-5.3 41.2-42.0 Monitoring Period November 2017-June 2018 1.8-7.0 Missing 86043.01.R.001.Revl
101 54.1 7.28 46.8 11/05/2021 7.5-11.0 Intact 86043.06.R.001
103 52.4 - - No reading obtained before destruction 11.5-15.0 | Destroyed 86043.06.R.002
104A 51.7 10.15 41.55 28/05/21 11.5-135 Intact 86043.06.R.002
106 49.5 4.93-4.98 | 44.5-44.6 11&28/05/2021 7.5-11.0 Intact 86043.06.R.002
107 49.7 8.43-8.61| 41.1-41.3 28/04/2021 (8.61m), 28/5/21 (8.43m) 13.7-17.2 Intact 86043.06.R.003
109 46.1 6.34-6.4 | 39.7-39.8 28/04/2021 (6.4m), 28/5/21 (6.34m) 10.3-13.8 Intact 86043.06.R.003
109A 46.1 2.2-6.1 40.0-43.9 17/5/21 (2.2m), 28/5/21 (6.1m); Nested well 5.0-8.5 Intact 86043.06.R.003
111 45.8 4.9-6.0 39.8-40.9 28/4/21 (6.0m), 17/5/21 (4.9m), 27/5/21 (5.95m) 8.3-11.8 Intact 86043.06.R.003
111A 45.8 2.9-5.54 | 40.3-42.9 17/5/21 (2.9m), 27/5/21 (5.54m); Nested well 5.0-8.5 Intact 86043.06.R.003
113 46.9 6.23-6.0 | 40.7-40.9 28/04/2021 (6.23m), 27/5/21 (6.0m) 10.8-14.29 Intact 86043.06.R.003

Continued on next page

Appendix D, Summary of Groundwater Measurements

Herring Road, Macquarie Park

86043.06.M.001.Rev1
June 2021
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Table D1 — Summary of Groundwater Measurements — Stage 2 Midtown, Macquarie Park (continued)

Page 2 of 2

Test Ground | Depth to | Water Level Gravel
Location |Surface RL {Water (m) (RL) Comment Interval (m) Status Original Report(s)
114 47.3 6.28-6.19 | 41.0-41.1 28/04/2021 (6.28m), 28/5/21 (6.19m) 8.3-14.92 Intact 86043.06.R.003
114A 47.3 4.06 43.2 28/5/21; Nested well 1.5-45 Intact 86043.06.R.003
115 46.4 5.3-5.73 | 40.7-41.1 17/5/21 (5.3m), 27/5/21 (5.73m); 7.5-11.0 Intact 86043.06.R.003
118A 50.0 5.38 44.6 28/5/21 4.0-6.1 Intact 86043.06.R.002
Table D2 — Summary of Well Construction — Stage 2 Midtown, Macquarie Park
Bore 101 103 104A 106 107 109 109A
Ground Level 54.1 52.4 51.7 49.5 49.7 46.1 46.1
Backfill 0-7.0 0-11.0 0-10.5 0-7.0 0-13.2 0-9.5 0-4.5
Bento 7.0-7.5 11.0-11.5 10.5-11.5 7.0-7.5 13.2-13.7 9.5-10.3 45-5.0
Gravel 7.5-11.0 11.5-15.0 11.5-13.5 7.5-11.0 13.7-17.2 10.3-13.8 5.0-8.5
Blank PVC 0-8.0 0-12.0 0-12.0 0-8.0 0-14.2 0-10.8 0-5.5
Slotted PVC 8.0-11.0 12.0-15.0 12.0-13.5 8.0-11.0 14.2-17.2 10.8-13.8 5.5-8.5
Bore 111 111A 113 114 114A 115 118A
Ground Level 45.8 45.8 46.9 47.3 47.3 46.4 50
Backfill 0-7.5 0-4.5 0-10.3 0-7.8 0-0.5 0-7.0 0-3.0
Bento 7.5-8.3 4.5-5.0 10.3-10.8 7.8-8.3 0.5-1.5 7.0-7.5 3.0-4.0
Gravel 8.3-11.8 5.0-8.5 10.8-14.29 8.3-14.92 1.5-4.5 7.5-11.0 4.0-6.1
Blank PVC 0-8.8 0-5.5 0-11.29 0-8.92 0-2.0 0-8.0 0.0-4.5
Slotted PVC 8.8-11.8 5.5-8.5 11.29-14.29 14.92-8.92 2.0-4.5 8.0-11.0 4.5-6.1

Appendix D, Summary of Groundwater Measurements

Herring Road, Macquarie Park

86043.06.M.001.Rev1
June 2021
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Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726-1993, Geotechnical
Site Investigations Code. 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:

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 20-63
Medium gravel 6-20

Fine gravel 2.36-6
Coarse sand 0.6 -2.36
Medium sand 0.2-0.6
Fine sand 0.075-0.2

The proportions of secondary constituents of soils
are described as:

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

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

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:

Term Proportion Example
And Specify Clay (60%) and Relative Abbreviation | SPTN CPT qc
Sand (40%) Density value value
Adjective 20 - 35% Sandy Clay G | y (Mza)
< <
Slightly 12-20% | Slightly Sandy ery 100se v
Clay Loose | 4-10 2-5
With some 5-12% | Clay with some Medium md 10-30 | 5-15
sand dense
With a trace of 0-5% Clay with a trace Dense d 30-50 | 15-25
of sand Very vd >50 >25
dense

May 2017



Soil Descriptions

Soil Origin
It is often difficult to accurately determine the origin
of a soil. Soils can generally be classified as:

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

Transported soils - formed somewhere else
and transported by nature to the site; or

Filling - moved by man.

Transported soils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littoral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslope by gravity assisted by water.
Often includes angular rock fragments and
boulders.

May 2017



Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength Index (Isso)) and 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 test procedure is described by Australian Standard 4133.4.1 - 2007. The terms used to describe rock
strength are as follows:

Term Abbreviation Point Load Index Approximate Unconfined
Is(s0) MPa Compressive Strength MPa*

Extremely low EL <0.03 <0.6

Very low VL 0.03-041 06-2

Low L 0.1-0.3 2-6

Medium M 03-1.0 6-20

High H 1-3 20 - 60

Very high VH 3-10 60 - 200

Extremely high EH >10 >200

* Assumes a ratio of 20:1 for UCS to Issg). It should be noted that the UCS to Is(sg) 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

Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
still evident.

Highly weathered HW Limonite staining or bleaching affects whole of rock

substance and other signs of decomposition are evident.
Porosity and strength may be altered as a result of iron
leaching or deposition. Colour and strength of original fresh
rock is not recognisable

Moderately Mw Staining and discolouration of rock substance has taken

weathered place

Slightly weathered SwW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock

Fresh stained Fs Rock substance unaffected by weathering but staining
visible along defects

Fresh Fr No signs of decomposition or staining

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 some fragments

Fractured Core lengths of 40-200 mm with some shorter and longer sections
Slightly Fractured Core lengths of 200-1000 mm with some shorter and longer sections
Unbroken Core lengths mostly > 1000 mm

May 2017



Rock Descriptions

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 better. 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 02mto0.6m

Thickly bedded 06mto2m

Very thickly bedded >2m

May 2017



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

\Y4 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 Is(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

cbs 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
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

|

4
N [
F e N L ]

.o "(‘
G
s

B
s}
N

Soils

4 Y
A

N A AN/
/./‘ /./. /./‘
AN
(10111
BENEN
~J 0

e

o

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

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL:45.2 AHD BORE No: 10
PROJECT: Proposed Residential Development EASTING: 325736 PROJECT No: 86043.01
LOCATION: Ivanhoe Estate, Macquarie Park NORTHING: 6260351 DATE: 2-11-2017
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Degree of | | ROCkh Fracture Discontinuities Sampling & In Situ Testing
_| Depth Weathering|-2 Strengt | Spacing .
of S ol Tzl 1115l |8 ' ' o X Test Results
(m) S35 |5 IEIE‘E (m) B - Bedding J - Joint § 2% 8‘0*3 &
Strata 22230e” [fEEEEEGE 95 88| Sev TPeM | FIO2T ) comments
[ FILLING - dark brown clayey sand T FTTTTI 1T 1T ]
=i 0.2 filling with ironstone gravgl aynda (. I 10 \AJE
L[ trace of concrete fragments, moist (. I (N I
06 - root affected to 0.05m : : : : : : : : : H H \AE
FI!.LING—red—brqwn silty clay I I Rk NEREE TN
1 10 filling with some fine sandstone R R BRI TAE]
Ff and roadbase gravgl, moist BERSZERREEN Y I pp = 100
&l SILTY SAND - medium dense, |1 . RN 10 S 1,13
. dark brown, fine to medium silty LA R ) . — N=4
sand with some clay and a trace of RO ERRRER Y thiaugiss. olfgecrtw:sez \E /
ironstone gravel, moist A L1l 11| Sone rouch siarar
g rough planar
L SANDY CLAY - soft to firm, light Yy 0l | Il |l | bedding dipping 0°- 10°
r2 - brown, fine to medium sandy clay, [T Al LT 1
Fer “[\moist Pt I 10
LI SANDSTONE - low and medium : : : : | : : : :I H
strength, light grey and ane
orange—brogwn%arllldstone with [ ﬁ | | I g.rﬁ;m. J90°, pl. o, cly, PL(A) = 0.24
L 2.75nextremely low strength bands /] I coo: |1 | || [\2.47m: BO®, cly, 2mm
L3 SANDSTONE - medium and high I | I | | | [}2.6m: B0, cly, 2mm
3 strength, moderately weathered to I ™| | | \2.7-2.74m: Cs, 40mm
Rl fresh, slightly fractured and (I 0 I T | | | 3.05-3.64m: B (x2) 0°, C | 100/ 84
L unbroken, medium grained RS NN N | | | cly,4mm PL(A)=1.2
[ sandstone, thinly to medium [Lf e L0 | |
i bedded N IR SRR N [ | |
I |1 [ I T | |
P4 NI [ 2 ] I ] |
Fst S T s ] T 4.14-4.16m: B (x2) 0°, fe
i [P feseseed 1001 |
L Y I o Y [ID 4]
i et bt sl PL(A) = 1.3
L T LR o T [
o AT [ 252 ] I ]
L AN I ¢ I AR I |
il R IRESR A I | 5.17-5.18m: B (x2) 0°, c |100]| 92
[ Cele B | \ cy, 1mm
i 5.45-6.48m: fresh [ 11T T]Eeeeee:] bt || | 5.25m: B15°, he, cly, PL(A)=1.1
3 (R SRR I | \me_ .
i Prrrgssd v | 5.49m: B15%, fe
L6 NERE == AR R [\5-55-5.86m: Cs, 10mm
ot L1 | (R ERIRE | 5.87m: B0, cly, 5mm
_ml. 0’0’0’
For : : I I (R : [ 1]l : : : PL(A)=0.36
- N IR IR 6.48m: B0", fe
[ N IR SRR N [ | _
L 1| | :::::: NN | 6.8-7.22m: B (x7) 0°, fe, PL(A)=1.9
7 » N RS I cbs
Lol 7.07m: siltstone clast I I I I etele I I I I I I I
[ | | :::::: NN | 7.23m: J20°, he, cbs
: Corper B ] | ] [LZ25m: BO®, he, cbs
[ CofrrEEE | | Ly Tsem B ) 0r e, PL(Y) = 26
; ol g o C |100) 84
L8 [T e T (N
N |11 R T (N
Lo (R SRR I (N
(R SRR I (N
(R SRR I (I PL(A) = 1.8
(R SRR I [ 11 | | 882m:J30° pl, ro, cly,
8.97 LD g e ey | tmm
[ [® °°'["Bore discontinued at 8.97m [ TTTI [T TTTTI [ 1T T1
Far - target depth reached 11 | LT [
[ [ [ I (N
[ I (N
[ I (N
[ I (N
[ LLL11] L 11 11
RIG: Scout 2 DRILLER: Ground Test LOGGED: LS CASING: HW to 2.4m

TYPE OF BORING: Solid flight auger (TC-bit) to 2.4m; NMLC-Coring to 8.97m
WATER OBSERVATIONS: No free groundwater observed whilst augering. Water level at 4.5m depth on 12/12/17
REMARKS: Well installed to 5.6m (blank 0.0-2.5m; screen 2.5-5.6m; bentonite 1.3-2.6m; gravel 2.6-5.6m)

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 I1s(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Pointload diametral test Is(50) (MPa)| ou as a ners
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

¥

D Disturbed | Wat S Standard tration test | £
mvirohmental sa ater lovel earvane (Pa) Geotechnics | Environment | Groundwater

E  Environmental sample Water level \ Shear vane (kPa)

e
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd SURFACE LEVEL:43.2 AHD BORE No: 11
PROJECT: Proposed Residential Development EASTING: 325768 PROJECT No: 86043.01
LOCATION: Ivanhoe Estate, Macquarie Park NORTHING: 6260337 DATE: 2-11-2017
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
it Degree of Rock Fracture Discontinuities Sampling & In Situ Testin
Description Weathering|-2 Strength | = ; pang 2
| Depth < =TT e Spacing S Test Resul
& (m) of g30:3 g HEE (m) B-Bedding J- Joint g 2% Se est &esuts
852 RS b oo | s-sh - Faul > |8 3|g°
Strata 22330g° |ISIBEEEG B 52 88 T P98 | comments
.- CONCRETE - 20mm FTTTT A4 TTTTTI I 1T T1
et 21%Rreinforcement at 60mm and sommA | | ||| LT 10 A
A NERN NEEREE NI
r SUBBASE - roadbase gravel, =
i [ I (N \A/E
L 25-30mm, angular to sub-angular RERR RERRR I
[ 07 Fl!_L|NG—|igh'[ brown, sandyclay HEEN // NEEEN | I I
1 filing, MC>PL___ NERER Y AR A (ATE]
3 CLAYEY SILT - stiff, grey mottled RN 1110 1 pp = 340
il orange-brown, clayey silt and fine HEEN 44 NEEEN T
sand, moist N A N I N
AIE
[ R VYV (N M
i BERRRI Y NN s o0
i 1.9 . Lrrnd Pt I T 1T} Note: Unless otherwise ||
-2 SILTY CLAY - firm, red-brown FEETEA T | 1T 1| stated, rock is fractured
L] mottled grey, silty clay with atrace | | | | | | VAA | | || [ || || || Il | along rough planar
[~ of fine and coarse sand, moist NERERZZERRREN Y bedding dipping 0°- 10°
[ B B B | I I R B A (N — 6.3.7/40mm
2.6m: becoming wet, gravelly L |:l LT Lol S refusal
2.8-\MC>PL /] [N | 11 | | [N bouncing
3 - 1R08 2.85-3.0m: f
3 LATERITIC SANDSTONE - high : : : : : n : : : : : : H H m19
Lol strength, highly weathered, 050 3.13m: BO®. cl
< 50505 . : , cly, 10mm PL(A) = 1
s fragmented, dark red-brown : : : : : oS : : : : : : H H *3_22“ B0°. cly, 2mm )
mottled dark grey and RN E_gm: 360°, he, fe
orange-brown lateritic sandstone +/:>:<:i . L1} : Ll 11 .37-3.42m: Cz, 50mm
Q e /\I:" <1 .46m: B0, cly, 2mm, fe
[ 38 SANDSTONE - high strength, T T g T T T T 1T 1 .48m: J25°, he, cly,
L4 slightly weathered, light red-grey, [T LR XX R I [ 2mm, fe
Lol medium grained sandstone, thickly | | | |1 | [ |11 1]l 1 [ I .6m: CORE LOSS: clsil a2
- bedded [T I I T [ 200mm
[ [T LR XX R I [ I
i [T LR XX R I [
' ol EEE ] PR =11
_5 ’0’0’0
[ [ | 4.98m: J70°, pl, ro, cln
& | | \'5m:CORE LOSS: @)
For 5.31 310mm PL(A)=1.2
PP et DT IfL 0 Tl I\ . 1aE°. On°
PO g v e | 3858 m J85t 90",
T IR X ] I |11 | T
[ fee L) |11 |
-6 6.0 e 5.92m: B0®, cly, Imm -
i crrrEEf ] o CORE LOSS: 80mm PLA =13
L P e L) 1 6.0-6.41m: J85°- 90°,
i I (R ] [ un, ro, cly, 1mm
[ Coh el [ 1] 6|.23-6.63m:J70°, pl, ro,
_ cln
[ RN LR s IR Y I |11
i N T X I ] T |11 . QB0 0O°
L . 6.89-8.09m: J85°- 90°,
r7 - fresh, light grey from 6.97m (] 133 ] [ IR R [ yines c o7l os
8 [N AN 132X I I I 10
[ [N AN 132X I I I 10
i [N AN 132X I I I 10
[ [N AN 132X I I I 10
r [N AN 132X I I I 10
L8 IR 15X RN I (N PL(A)=1.3
[l [N 15 |1 (I .
K - thinly bedded with 5% siltstone BEEE B R [ 110 | 813-816m:Cs, 30mm
[T laminae from 8.17-8.35m IR | I I [N BN 8.35m: BO°, cly, 3mm
[ 6 AN 10 BRI I NN N =2
" 8% Bore discontinued at 8.6m EREE EEEEEn R T PL(A) =24
:9 - target depth reached RN P11 T
[ [ i e (N
F3r i I (N
[ [ [ I (N
[ I (N
[ I (N
[ I (N
[ LLL11] L 11 11
RIG: Scout 2 DRILLER: Ground Test LOGGED: LS CASING: HW to 2.85m

TYPE OF BORING: Diacore to 0.16m; Solid flight auger (TC-bit) to 2.5m; Washbore to 2.85m; NMLC-Coring to 8.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: MC = Moisture Content; PL = Plastic Limit

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 I1s(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Pointload diametral test Is(50) (MPa)| ou as a ners
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

¥

D Disturbed | Wat S Standard tration test | £
mvirohmental sa ater lovel earvane (Pa) Geotechnics | Environment | Groundwater

E  Environmental sample Water level \ Shear vane (kPa)

e
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BOREHOLE LOG

CLIENT: Frasers Property lvanhoe Pty Ltd
PROJECT: Proposed Residential Development
LOCATION: Ivanhoe Estate, Macquarie Park

SURFACE LEVEL:45.2 AHD
EASTING: 325735
NORTHING: 6260295

BORE No: 12
PROJECT No: 86043.01
DATE: 3-11-2017

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description veggtﬁ;igg o St?gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of SgerT g8 Seacing . . 0 S Test Results
14 (m) s 3 28 |§| I |%‘§ (m) B - Bedding J - Joint L 25 8‘*’ &
(O] > 285 I~ | S-sh F - Fault > °
Strata E3230e|” |aISBEEE" 5 55 88 - C[°&|% | Comments
L - i TTTTT TTTTTI T 1T T1
[ 015 FILLING q§rk grey, medlgm to AR RERRE I AIE
&l fine sand filling (topsoil), slightly
I clayey with bark and rootlets anda/ | | | | | | e I 10 I
i trace of ironstone gravel, damp [ I I 10 \AE
- FILLING - brown, medium to fine LErnd LEErd Lo 1l
[ clayey sand filling with some i LT e
L1 ironstone gravel and trace of [ L I LA
< 15| [rootlets, damp o i : LT 1 S 455
.4-0.5m: metal and plastic wire / ey A0 10 N =10
i fragment : : : : : : : : : : : : H H Note: Unless otherwise | A/E]
[ SANDY CLAY - stiff, brown, RERR . RERRR T stated, rock is fractured
i medium grained sandy clay, moist | B2 A (T 11| bedaing dmeing 0 10°
r2 21 IIIII.'.ZIIIIII I 10
Lol *| SANDSTONE - extremely low to [ I AEUEY I O A I R e
[ 5.4 Very low strength, red-brown and RSN EREE | Il 11|
[ “"[\light grey sandstone ] IR N IR =Y
I SANDSTONE - medium strength, | | [JI 11 feeed D000 |0 10 f1 | 2.54m:BO?, cly, Smm
3 moderately to highly weathered, ] I 000 RN I (I |
[ 3 fractured to slightly fractured, ] I 000 RN I |11 | PL(A) = 0.55
L red-brown medium grained [ T s RN I (| | |
rst sandstone N IR EEE RN | | n 3.15m: BO°, cly, 2mm C |9 |80 BL(A) = 0.45
. PO fsd co |t | 73-24m: B0°, cly, 10mm e
: CTLLE \ssmeo o o
3 3.69 I L SO0 49-5.09Mm. LS, mm
i 1IRER :::::: | | |11 3.61m: CORE LOSS:
F4 40 . | RS Ll |yl 1 gomm e
L1 SANDSTONE - high strength, 1 R i !I l .86m: BO°, cly, 1mm, fe
i moderately weathered, slightly s N 4.2m: BO®, cly, 1mm
L fractured, red-brown medium to [ I 3N I I & [0 e R
3 coarse grained sandstone : : : : : etetel : : : : : : & : H
! e 4.58m: B15°, cly, Imm, PL(A) = 1.7
i crrrEE o ]| e ®
[ s ] LR 500 I T (N
L ] LR 500 I T I 10 PL(A)=1.8
il (IR IR 525050 A Y I (N
L (] I s ] T I 10
C |100| 96
i (IR IR 525050 A Y I (N
i N IR ] I
[ ] LR 5252 ] IR O I
-6 ] LR 500 I T (N
Lol (IR IR 525050 A Y I (N PL(A) = 1.2
o (] LI 2 I LI _ .
Pl g e o | 63163BK 0% e
] LR 500 I T [ || | 6.51-6.79m: B (x3) 0°,
[T frosesed 0L Tf1 [ [ | cly,lmm
L 603 i i [ T OO I ] T [ 1
[ 7 ’ Bore discontinued at 6.93m R NEREE TR
Lt - target depth reached HEEN NEEEN T
L[ [ e I 10
i i e I 10
I [ e I 10
i i e I 10
L8 i e I 10
NI i e I 10
Ll i e I 10
i i e I 10
L i e I 10
i i e I 10
3 i e I 10
[ e RN NN
FSr i e (N
[ i e I 10
i e I 10
i e I 10
i e I 10
L1111 [ L 11 11
RIG: Scout 2 DRILLER: Ground Test LOGGED: LS CASING: HW to 2.4m

TYPE OF BORING: Solid flight auger (TC-bit) to 2.4m; NMLC-Coring to 6.93m
WATER OBSERVATIONS: No free groundwater observed whilst augering. Water level at 4.1m depth on 12/12/17
REMARKS: Well installed to 6.93m (blank 0.0-2.1m; screen 2.1-6.93m; filling 0.0-1.5m; bentonite 1.5-2.3m; sand 2.3-6.93m)

SAMPLING & IN SITU TESTINGFI’_IEGEND

A Auger sample G  Gassample Photo ionisation detector (ppm)

B Bulk sample P Piston sample PL(A) Point load axial test I1s(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Pointload diametral test Is(50) (MPa)|
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa)

D  Disturbed sample > Water seep S Standard penetration test

E  Environmental sample ¥ Water level \ Shear vane (kPa)

K

Geotechnics | En

Douglas Partners

vironment | Groundwater
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BOREH

CLIENT: Frasers Property lvanhoe Pty Ltd
PROJECT: Proposed Residential Development
LOCATION: Ivanhoe Estate, Macquarie Park

OLE LOG

SURFACE LEVEL:46.8 AHD
EASTING: 325702
NORTHING: 6260260

BORE No: 13
PROJECT No: 86043.01
DATE: 3-11-2017

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description veggtﬁ;igg o Sﬁgf‘l:gth _| Fracture Discontinuities Sampling & In Situ Testing
z| Depth of Sg g SPacng . . o loS|o | TestResults
(m) 38 g |i|§; ( B - Bedding J - Joint 8 (55l8s &
O |Zizz%82% " |8 gg | s-sh F - Fault S
Strata E3250e” |alSEEEE" B 55 88 - T °&® | Comments
FILLING - light brown sandy clay FTTTT FTTTT I IT ]
filling with some roadbase gravel, i e | Il \AVE
damp 11 LT | Il
0.61,| - Foot affected to 0.09m i Frrrn | I \AVE
[ ol .3m: with some ironstone gravel [ : : : : : : : : : : : : H
<
[, FILLING - dark brown clay filling, HEEN NEEEN | Il (AE]
L slightly sandy with some fine RN RN | I —
sandstone gravel, damp RERE REERE | H s szl'fo
139 SILTY CLAY - stiff to very stf, LT poA T ]l ||| Note: Uniess otherwise || pp = 440
yellow-brown silty clay, slightly LA AT |l LI | S iockts Jecired TAE
Lol sandy, with a trace of ironstone FETTE AT | I bedc?ing dgipp[ijng o5 10°
St gravel, moist 11 jIIIIII | Il
[z 20 SANDSTONE - extremely low to [ I R O rrnd B O N O B I [l
o3l Very low strength, light grey and LT[ et | Il
: - L L 1 f ]
\red-brown sandstone . HHHER #l'l I I H \2.37_2'43m:Cs’ 50mm
SANDSTONE - low to medium 1 IEERE N IR | || 2.47-2.93m: B (x3) 0°,
[of then high stre_ngth, slightly v bt | i cly, 3mm PL(A) = 0.2
[~ weathered, slightly fractured and L )
-3 unbroken, light grey sandstone I Il R [ nm g R I 2.97-2.99m: Cs. 20mm
I bands and light brown thinly and AN I SO AR I | e I5M. LS, c 1ol &7
thickly bedded : : : : : o : : : : : : :
o PL(A) = 0.61
AN I SEE AR I |
i [IRNY A el A I |
F¥ NN RSN (R
C4 AN I S NN I |
I RN LI RO A I |
FEpE b el |
Y [ e et I | PL(A)=1
[ IR O e I AN I 4.58m: B5°, fe, cly, 2mm
Lot el b eIl |
i . Cerepeef e (¥
> 5.24-5.3m: highly fractured, RN ISR IRRE 4.95m: B10°, cly, 1mm fr
o iron-cemented limngd S EREE N g . .
| SANDSTONE - high strength, R EEEE IR 51362;5-5-31m-5(><5f)5-
slightly weathred, slightly fractuerd, | | | (|1 | Fssd 111 1] | | » manganese, fe
- 5.54m: BO®, cly, 10mm | C | 100} 95
L purple-grey, medium to coarse P B 101 | ~>4m: BU7, cly,
2= grained sandstone N IR |
6 I I | PL(A)=1.4
[ [ (R0 B I | B
[ (R0 B I | PL(A) =2
: : : : : : : : : : : : 6.43m: BO®, cly, 2mm,
9208 manganese
Lol [N LR 525050 AR AT I |
T, o I L5 ] |
L ~| Bore discontinued at 7.0m FTTTI ITTTTTI I I
- target depth reached L1l LT | |
11 LT | |
11 LT | |
L i LT | |
3 11 LT | |
-8 11 LT | |
i 11 LT | |
L 11 LT | |
i 11 LT | |
3 11 LT | |
[ 11 LT | |
_00'.
Fo 11 LT | |
e 11 LT | |
11 LT | |
11 LT | |
11 LT | |
L 11 LT | |
F&r 11 LT | |
[ 1111 L1111 | |
RIG: Scout 2 DRILLER: Ground Test LOGGED: LS CASING: HW to 2.3m

TYPE OF BORING: Solid flight auger (TC-bit) to 2.3m; NMLC-Coring to 7.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering. Water level at 4.9m depth on 12/12/17
REMARKS: Well installed to 7.0m (blank 0.0-2.1m; screen 2.1-7.0m; filling 0.0-1.3m; bentonite 1.5-1.8m; gravel 1.8-7.0m; gravel bridge in hole)

SAMPLING & IN SITU TESTINGFI’_IEGEND

A Auger sample G  Gassample Photo ionisation detector (ppm)

B Bulk sample P Piston sample PL(A) Point load axial test I1s(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Pointload diametral test Is(50) (MPa)|
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa)

D  Disturbed sample > Water seep S Standard penetration test

E  Environmental sample ¥ Water level \ Shear vane (kPa)

K

Geotechnics | En

Douglas Partners

vironment | Groundwater
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