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Report on Geotechnical Investigation
Proposed Mixed-Use Development
469-483 Balmain Road, Lilyfield

1. Introduction

This report presents the results of a geotechnical investigation undertaken for a proposed mixed-use
development at 469-483 Balmain Road, Lilyfield. The investigation was commissioned by a Services
Order dated 23 January 2019 by Mr. Thomas Scarf of Roche Group Pty Ltd, and was undertaken in
accordance with our proposal SYD181259.P.001.Revl, dated 22 January 2019. This report has been
prepared to accompany a ‘Concept Proposal’ and ‘Detailed (Stage 1) Development Application’ at the
site.

It is understood that development at the site will include partial demolition of the existing buildings and
structures within the site, and excavations to between 6.4 m and 8.9 m below existing surface levels
(assumed bulk excavation level of RL 25.9 m). It is understood that the current proposal is for the
construction of five multi-storey, mixed-use buildings comprising residential and light industrial buildings,
with up to six above ground levels and two levels of basement carparking. The excavation footprint is
proposed to extend near to the property boundaries, except at the north-eastern corner where two
existing ‘character buildings’ are to be retained.

A geotechnical investigation was undertaken at the site in conjunction with a detailed site investigation
(DSI) for contamination, to provide information on the subsurface profile for the assessment of
excavation and groundwater conditions, and for the design of the basement excavation, shoring systems
and foundations. The investigation comprised seven deep boreholes cored into the underlying rock,
installation of four standpipe piezometers (Boreholes BH1, BH2, BH3 and BH14A), and laboratory
testing of selected soil, rock and water samples. Details of the field work, together with comments
relevant to design and construction, are given in this report.

2. Site Description

The site, known as Lot 2 in deposited plan DP 1015843, is an approximately rectangular shape with a
total area of 6824 m2. The site is bounded by Balmain Road to the north-west, Alberto Street to the
south-west, Cecily Street to the north-east and Fred Street to the south-east.

The site is occupied by single and double-level industrial warehouse and factory units (accessed from
either Balmain Road, Alberto Street or Fred Street: refer Plates 1-3 and Plate 9 in Appendix B), with a
slightly sloping open-air carpark at a lower elevation on the southern portion of the site (refer Plate 4).
The ground surface for the surrounding area grades down slightly to the south and east. Based upon
the provided survey levels (Beuthien de Nett Pty Ltd, reference 9179A, dated 22 March 2005: measured
relative to the Australian Height Datum (AHD)), the ground surface level along the Balmain Road
frontage ranges between RL 34.2 and RL 35.0 m, reducing to an elevation of RL 31.5 m in the southern
corner of the site (i.e. adjacent to Alberto Street).

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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Entry to a loading dock is present at the north-eastern end of the carpark. A low height retaining wall
(retained height about 1 m) was present along the south-eastern property boundary, adjacent to a
residential development (refer Plates 4 and 5). A second (ramped) loading dock is present near the
intersection of Fred Street and Cecily Street.

Concrete floor slabs within the buildings appear to be slabs on ground, with the ground level for the
south-eastern part of the site having been raised (beneath the buildings) by about 1.5 m. Dip/ Fill points
associated with underground storage tanks were observed at two locations along Alberto Street, and at
another two locations within a loading dock adjacent to Fred Street. Photographs of the site, including
within the buildings (i.e. Plates 5-8), are included in Appendix B. Additional photographs obtained by
our buried service scanning sub-contractor have also been included in Appendix B.

A search of our project archives indicates that the neighbouring residential development
(i.e. 14-22 Alberto Street) has a single-level underground carpark / garage with a basement floor slab
level of approximately RL 29 - RL 30 m, and that underpinning was completed during its construction,
presumably along the length of the south-eastern portion of the warehouse, adjacent to the property
boundary.

3. Geology

Reference to the Sydney 1:100 000 Geological Series Sheet (Ref. 1) indicates that the site is underlain
by Hawkesbury Sandstone, and that it is north-east of a geological contact with the Triassic-Aged
Ashfield Shale (and Mittagong Formation which is transitional between the two formations). The
extension / trace of a west-north-west trending lineament is inferred to extend near to the site, which
may be indicative of a regional fault.

The Mittagong Formation consists of interbedded shale, laminite and fine grained quartz sandstone, and
the underlying Hawkesbury Sandstone typically comprises horizontally bedded and vertically jointed,
massive and cross-bedded, medium grained quartz sandstone with minor shale and laminite layers.

Reference to the 1:25 000 Acid Sulphate Soil Risk map for Prospect-Parramatta (Ref. 2) indicates that
the site is not located within or close to an area where acid sulfate soils are known or expected to occur.

The conditions encountered during the investigation confirmed the presence of interbedded sandstone
and siltstone, inferred to belong to the Mittagong Formation, overlying Hawkesbury Sandstone.

4, Field Work
4.1 Methods

The field work for the geotechnical investigation was completed between 18 and 26 February 2019, in
conjunction with a contamination detailed site investigation (DSI). Site work included a walkover by an
engineering geologist, drilling of eighteen boreholes (BH1 to BH17, and BH14A), and the installation of
four standpipe piezometers at the locations shown on Drawing 1 in Appendix C. Four of the boreholes
were drilled using hand tools (i.e. BH11, BH14, BH16 and BH17), with the other fourteen drilled using a
tracked, short masted drilling rig. Ten shallow boreholes were drilled for environmental purposes within

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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soils only (i.e. Boreholes BH4, BH5, BH7, BH9 - BH13, BH16, BH17: to depths of between
0.4 and 2.6 m), with some of these boreholes encountering shallow refusal on obstructions within the fill
materials. It is noted that Borehole BH14 was drilled adjacent to an underground storage tank, and that
two concrete slabs were encountered in Boreholes BH12 and BH14.

Following coring of surface concrete slabs, dynamic cone penetrometer (DCP) testing was undertaken
within soils to a maximum depth of 1.2 m, to indicate the soil strength and to probe for the depth to the
underlying rock. The DCP test results are shown on the non-cored borehole logs, and the test results
are included in Appendix D.

Following completion of auger drilling in soils, seven of the boreholes were then cased and advanced
into the underlying sandstone using NMLC-sized diamond core drilling equipment to obtain 50 mm
diameter, continuous samples of the rock for identification and strength testing purposes. The boreholes
were terminated at depths in the range 4.33 - 10.0 m (typically 9 - 10 m), with Borehole BH8 terminated
at 4.33 m depth due to time constraints. Selected soil samples obtained during auger drilling were
submitted to an analytical laboratory, with the analytes including pH, sulphate and chloride
concentrations.

To monitor the groundwater levels within the rock, standpipe piezometers were installed in four of the
completed boreholes to measure groundwater levels in the longer term. Slotted casing was installed
from the base of the hole up to 0.55 - 1.4 m below the top of rock, backfilled with gravel then a bentonite
pellet seal placed around the PVC pipe, and a ‘gatic’ cover installed at ground level (refer to borehole
logs for specific details). It is noted that due to hole collapse and other site issues during installation,
within Boreholes BH3 and BH14A the bentonite pellet seal was installed to a maximum depth of 0.6 m
(i.e. within sand or clay soils).

On completion, each standpipe was flushed and the standpipes subsequently pumped using low flow
technigues, lowering the water level to between 0.4 and 1 m above the base of the standpipe (requiring
the extraction of between 8 and 30 litres of water, before the standpipes were considered to be “dry”).
The water levels were subsequently measured on 6 March 2019, about 1 - 2 weeks following standpipe
installation and development.

The positions and surface levels of boreholes external to the site buildings were determined using a
high precision GPS instrument. Co-ordinates for boreholes within the buildings were determined relative
to site features and using Google Earth Pro software, with the surface elevations surveyed from known
points on site using levelling techniques. The borehole positions are shown on Drawing 1 and the
co-ordinates are recorded on the borehole logs. The co-ordinates are considered to have an accuracy
of 1 min plan and 0.1 m in elevation.

4.2 Results
The subsurface conditions encountered in the boreholes are presented in the borehole logs in

Appendix D, together with notes defining descriptive terms, classification methods used, and
photographs of the recovered rock core.

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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The subsurface conditions encountered in the boreholes can be summarised as:

FILL External to the footprint of the existing buildings: sand or silty sand filling (trace
glass, earthenware and concrete fragments and ash) or roadbase overlying
silty clay filling, to depths in the range 0.5 - 1.3 m;

Within the footprint of the existing buildings: concrete slabs (0.1 - 0.2 m thick:
two slabs encountered in both BH12 and BH14), overlying sand, gravelly sand,
silty clay, gravel or cobble filling with anthropogenic materials (including
concrete, earthenware fragments, slag, black tar, glass, fibre cement
fragments, sandstone, brick, tile, ash), to depths in the range 0.3 -2.1 m;

overlying
SANDY CLAY Fine to medium grained sandy clay with ironstone bands, to a depth of 1.9 m
(residual) in Borehole BH4 (inferred to overlie sandstone);
SILTY CLAY Silty clay, with or without sand and ironstone bands, to depths in excess of
(residual) 2.6 m (i.e. 0.25-0.8 m thick: inferred to overlie interbedded siltstone and
sandstone); overlying
SILTSTONE or Initially extremely low strength and extremely weathered, with thin iron-
INTERBEDDED cemented bands of medium and high strength siltstone interbedded with fine
SILTSTONE AND to medium grained sandstone, becoming low and medium strength with
SANDSTONE numerous thin seams of clay and extremely weathered siltstone and

sandstone; overlying

SANDSTONE Medium to coarse grained sandstone, initially low and medium strength and
highly weathered, becoming generally medium or high strength (to very high
strength in Borehole BH3: at 9.1 m depth) and slightly weathered or fresh, with
numerous closely spaced defects and a typically wider defect spacing below
the top of (consistent) medium strength rock.

Most of the DCP tests were terminated within soils at 1.2 m depth, or refused above this depth on
obstructions within the filling, however, the test results at Borehole BH16 indicate that the top of rock is
at a depth of approximately 1 m below the current ground surface level (i.e. an elevation of RL 33.7 m).

The zones of core loss in the cored boreholes are interpreted to be zones of extremely low strength
rock, which were ground up or washed away during coring.

The medium and high strength sandstone encountered in the boreholes was generally highly fractured
to fractured, being less fractured in the boreholes drilled on the northern portion of the site. In addition,
the presence of a deep weathering profile and a thick zone of extremely low strength sandstone with
numerous and closely-spaced clay seams in Borehole BH3 may indicate the presence of a geological
fault within the site.

The rock defects observed in the stronger sections of the siltstone and sandstone core samples were
predominantly thin, closely-spaced clay seams up to 300 mm thick, and sub-vertical and iron-stained
joints, or low angle (20-40°) and clay-coated joints. Widely-spaced, sub-horizontal clay-coated bedding
parting defects and thin clay seams are present in the medium and high strength, medium to coarse
grained sandstone.

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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The elevations at which the different materials were encountered in the boreholes (i.e. filling, residual
soil, top of interbedded siltstone and sandstone, and top of sandstone) is summarised in Table 1. Filling
materials (with or without a concrete slab) were encountered from the surface at each borehole location,
as depicted in the geotechnical cross-sections included in Appendix C.

Table 1: Summary of Depths / Elevations of Soil and Rock Materials

Top of Stratum
Elevation of Interbedded
Borehole Top of Residual soil Siltstone and Sandstone
ID Borehole Sandstone
(RL, AHD) Depth Elevation Depth Elevation | Depth | Elevation
(m) (RL) (m) (RL) (m) (RL)
BH1 344 0.5 33.9 0.6 33.8 3.3 31.1
BH2 33.6 0.6 33.0 net net 0.8 32.8
BH3 32.9 0.7 32.2 nel nel 0.9 32.0
BH4 32.3 1.3 31.0 - - - -
BH5 34.7 0.3 34.4 0.6 34.1 - -
BH6 34.7 0.4 34.3 0.7 34.0 4.0 30.7
BH7 34.8 0.8 34.0 - - - -
BH8 34.7 0.6 34.1 14 33.3 24 32.3
BH9 34.7 1.3 334 - - - -
BH10 34.6 21 32.5 - - - -
BH11 34.6 >0.7 <33.9 - - - -
BH12 34.8 11 33.7 - - - -
BH13 34.8 1.0 33.8 - - - -
BH14 34.8 >0.9 <33.9 - - - -
BH14A 34.8 11 33.7 1.7 331 3.0 31.8
BH15 34.8 0.6 34.2 1.0 33.8 3.7 31.1
BH16 34.7 0.3 34.4 - - - -
BH17 345 >0.4 <34.1 - - - -
Notes: (1) “ne” indicates this material was not encountered.

@

“-” indicates the borehole was not extended through this material.

Free groundwater was not observed during auger drilling and the use of drilling fluids prevented
groundwater observations during rotary coring.

Geotechnical Investigation, Proposed Mixed-Use Development
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Water levels from the standpipes measured on 6 March 2019 are summarised in Table 2.

Table 2: Groundwater Observations

Standing Water Level

Borehole Surfaf:e Measurements Material Types below Bentonite
D Elevation 6 March 2019 Seal
(RL, AHD)
Depth (m) Elevation (RL)
BH1 344 347 309 Intgrbedded sandstone and
siltstone, and sandstone
BH2 33.6 8.00 25.6 Sandstone
BH3 32.9 5.22 27.7 Filling, sandy clay, sandstone
BHL4A 348 3.5 316 Filling, silty clay, siltstone, and
sandstone

Groundwater quality parameters obtained during sampling are summarised in Table 3 and field sheets
included in Appendix D.

Table 3: Summary of Groundwater Quality Parameters

R
Borehole | Temperature DO? EC3 H Turbidity oteednc:;;I Water
ID (°C) (mglL) | (uSicm) | P (NTU)* | P colour
(mV)
BH1 22.2 2.59 594 6.2 67 41 Clear
BH2 22.0 3.80 684 3.9 155 23 Pale Yellow
BH3 22.3 0.21 496 4.2 74 89 Clear
BH14A 22.0 0.33 635 6.3 45 46 Clear
Notes: (1) The values shown are the final values obtained during sampling.
2 “DO” denotes Dissolved Oxygen.
3) “EC” denotes Electrical Conductivity.
4 “NTU” denotes Nephelometric Turbidity Unit.

5. Laboratory Testing

5.1 Rock Core

Selected samples of the rock cores were tested for point load strength index (Isso) to assist with rock
strength classification. The test results are shown on the borehole logs at the appropriate depths. The
Isso values for the rock (70 axial tests) ranged between 0.08 MPato 4.6 MPa, indicating that the samples
were of very low strength to very high strength. The corresponding uniaxial compressive strength (UCS)
values are in the range 1.6 MPa to 92 MPa, based on an approximate Isso multiplier of 20.

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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5.2 Chemical Analysis

One groundwater sample and four soil samples were tested in a NATA-accredited analytical laboratory
to determine soil and groundwater aggressivity (pH, electrical conductivity, sulphate and chloride ion
concentrations).

The soil aggressivity results are summarised in Table 4, with the laboratory test reports included in
Appendix E.

Table 4: Laboratory Test Results for Soil and Groundwater Aggressiveness to Buried Concrete
and Steel

Elevation 2 .
Sample ID Sarr!plfa of Sample’ pH EC Chloride | Sulphate
Description (uS/cm) (mg/kg) (mg/kg)
(RL m)
Silty clay, with
BH4, 0.5m gravel, trace 318 8.7 280 26 280
anthropogenic
inclusions (Filling)
BH4, 1.5m Sandy Clay 30.8 8.4 180 <10 100
(Residual)
Sand, slightly
BH13, 0.4m gravelly with 34.4 9.1 1200 24 2900
anthropogenic
inclusions (Filling)
BH16, 0.7m Silty Clay 34.0 6.1 35 <10 20
(Residual)
BH1 (standpipe) Water 27.4 6.9 530 363 483
Notes: (1) Elevation quoted is for the ‘top’ of the sample.
2 EC = Electrical Conductivity.
?3) Chloride and Sulphate concentrations for groundwater are in mg/L.

4 Analysed soils were tested as a 1:5 mixture of soil:water.

In accordance with AS 2159-2009 (Ref. 3), the results of the chemical testing indicate non-aggressive
conditions for buried concrete. With respect to buried steel, the field groundwater quality parameters
and the results of chemical testing indicate:

e the clay filling is mildly aggressive;

e the groundwater in Borehole BH1 (inferred source: interbedded sandstone and siltstone) is
moderately aggressive; and

e the sand filling (with anthropogenic inclusions), and the groundwater from boreholes BH2 and BH3
(inferred source: sandstone) is severely to very severely aggressive (based on groundwater pH).

Testing of fibre cement fragments in a NATA-accredited analytical laboratory confirmed that these
material samples contained asbestos. Laboratory test results are presented in Appendix E. Refer to
the DSI report (Ref. 6) for further information.

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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6. Geotechnical Model

The geotechnical model for the site is characterised by a layer of filling (between 0.3 m and 2.1 m thick),
over residual sandy clay or silty clay, over either interbedded siltstone and sandstone, or sandstone
(refer inferred geotechnical cross-sections A-A’ to D-D’ in Appendix C). The alignments of the sections
have been selected to be parallel to the site boundaries, and to pass through the recently drilled cored
boreholes. It is noted that the geological interpretation between the boreholes could vary from that
shown on the cross-sections.

The thickness of filling increases in a southerly direction (i.e. away from Balmain Road: to 1.3 m thick in
the southern corner of the site). An additional layer of filling, with a greater proportion of anthropogenic
inclusions, is present within the building footprint (up to 2.1 m total thickness: refer Section B-B’).
Residual sandy clays are present beneath the filling within the southern and south-western part of the
site (i.e. Boreholes BH1, BH3 and BH4: 0.1 m to 0.6 m thick), elsewhere the filling is underlain by
residual silty clay (0.3 m to 0.8 m thick). As encountered in Borehole BH14, the backfilling around the
underground storage tanks is likely to be loose to very loose sand, overlying a thin concrete layer or
slab.

The elevation of the top of rock varies between RL 34.1 m in borehole BH5 (i.e. adjacent to the
intersection of Balmain Road and Alberto Street), to about RL 30.0 m adjacent to Borehole BH4 in the
southern corner of the site. Interbedded siltstone and sandstone was encountered beneath the residual
soils over most of the site, being absent in the southern corner and up to 3 m thick in the northern corner
of the site. Where present, the interbedded sandstone and siltstone (inferred to be the lower part of the
Mittagong Formation, and with a slight apparent dip to the west) is underlain by medium to coarse
grained sandstone (inferred to be the Hawkesbury Sandstone).

The interbedded siltstone and sandstone is extremely weathered and extremely low strength within
1 - 2.5 m below the top of rock (i.e. 2 - 3 m depth, with some medium and high strength, iron-cemented
bands), with a further 2 m depth of low to medium strength rock with numerous seams of clay / extremely
weathered siltstone. The underlying low and medium strength, highly weathered sandstone (i.e. below
3 - 4 m depth) is highly fractured, typically becoming medium and high strength, moderately weathered
and slightly fractured below 3.5 - 5 m depth. It is noted that the sandstone encountered in Borehole
BH3 was highly variable to 9.1 m depth, with closely spaced joints, thick clay seams and extremely low
strength zones, overlying iron-cemented sandstone of very high strength. As noted in Section 4.2, this
may indicate the presence of a fault within the sandstone, within a discrete zone / area of the site.

The rock materials encountered in the geotechnical boreholes have been classified in accordance with
the procedures given in Pells et. al. (1998: Ref. 4), and Bertuzzi and Pells (2002: Ref. 5). The interpreted
depth and reduced level at the upper surface of the various bedrock classes is shown in Table 5. It
should be noted that the profiles are accurate at the borehole locations only, and that variations must
be expected away from the boreholes. The strata units or layers have been shown on the cross-section
as inferred strata boundaries only. In the process of preparing the rock classes and geotechnical model,
some of the encountered rock classes have been downgraded due to significant weak seams, with
intervals of Class IV sandstone present within Class V rock in Boreholes BH3 and BH8.

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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Table 5: Summary of Geotechnical Model
Top of Stratum’
Borehole Class V 2 Class IV 2 Class lll 2 Class 112 Class |2
D Depth Level | Depth | Level | Depth | Level | Depth = Level | Depth | Level
(m (RL) | M (RL) | (M (RL) | (m) (RL) | (m) (RL)
BH1 0.6 33.8 3.3 311 4.2 30.2 - - - -
BH2 0.8 32.8 25 31.1 4.6 29.0 - - - -
BH3 0.9 32.0 - - - - - - - -
BH4 >1.9 | <304 - - - - - - - -
BH5 0.6 34.1 - - - - - - - -
BH6 0.7 34.0 4.0 30.7 4.7 30.0 7.6 27.1 - -
BH7 >15 <333 - - - - - - - -
BH8 14 33.3 - - - - - - - -
BH9 >1.8 | <32.9 - - - - - - - -
BH10 >2.6 | <32.0 - - - - - - - -
BH11 >0.7 <33.9 - - - - - - - -
BH12 >1.6 | <33.2 - - - - - - - -
BH13 >1.8 | <33.0 - - - - - - - -
BH14 >0.9 <33.9 - - - - - - - -
BH14A 1.7 331 4.2 30.6 4.5 30.3 6.7 28.1 - -
BH15 1.0 33.8 2.6 32.2 3.7 31.1 6.8 28.0 7.7 27.1
BH16 11 33.6 - - - - - - - -
BH17 >0.4 <34.1 - - - - - - - -
Notes: (1) Depths are in metres (elevations are in m AHD).

@
®

Rock Classification based on Pells et. al (1998), and Bertuzzi and Pells (2002).
” = not encountered

7. Proposed Development

The proposed development (for both a ‘Concept Proposal’, and a ‘Stage 1 Detailed Development
Application) is understood to include mixed-use residential and light industrial spaces, together with:

e  partial demolition of existing site buildings and structures within the site;

e site preparation works (e.g. relocation of infrastructure and buried services);
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e excavation of the site for a two-level carparking basement (with mezzanine and loading dock), with
the exception of the northern corner of the site (i.e. adjacent to the intersection between Balmain
Road and Cecily Street);

e adaptive re-use of the existing two-level buildings in the northern corner of the site; and

e  construction of five buildings, of between 3 and 6 storeys in height.

The proposed development would also include communal open spaces, landscaping, tree planting,
accessible through-site links, and creative spaces, incorporating existing ‘character buildings’.

The proposed outline of the development and footprint of the basements, taken from the architectural
drawings prepared for the development by CHROFI Architects (their project 21049, 32-drawing set
including generalised cross-sections, Revision 2, dated 8 March 2023), are included on Drawing 1 in
Appendix C.

Based upon a design finished floor level of RL26.2 m for the lowest basement level (shown on
Drawings 2 to 5 in Appendix C), plus an additional 0.3 m depth to reach the assumed bulk excavation
level, excavation for the basement will be required to depths of between 6.4 m and 8.9 m below existing
surface levels. Further localised deepening by about 0.5-1.0 m will be required at the locations of lift
over-runs.

The geotechnical issues considered relevant to the proposed development include excavation and
associated vibration, excavation support, groundwater, foundations and seismic site classification.

8. Comments
8.1 Site Preparation and Trafficability

It is anticipated that the proposed bulk excavation will encounter filling, residual clay, interbedded
siltstone and sandstone (extremely low to low strength with high strength bands, over low to medium
strength), and low up to high strength sandstone. It is noted that the filling materials within the footprint
of the existing buildings are likely to include anthropogenic inclusions such as asbestos fibre cement
fragments and coal tar (and underground storage tanks), for which additional control measures will be
required. Subject to the findings and waste classification presented within the contamination DSI
(Ref. 6), chemical contaminants may also be present within the filling for which remediation works or
specific procedures during excavation are likely to be required.

Where exposed during excavation works, the in situ clayey filling materials may heave under the applied
loading of construction vehicles with tyres, posing challenges to such plant and vehicles. It is anticipated
that tracked machines will be able to safely traverse and work upon this material while it is exposed,
although it would be prudent to incorporate a rockfill layer of at least 300 mm thickness over these
materials to enable “all-weather” access for trucks. The thickness of (rockfill) working platforms for
cranes and tracked piling rigs (where required) will generally require specific geotechnical assessment.

Consideration should be given to the effect of the excavation on the foundation systems of nearby
buildings within the inferred “zone of influence” (i.e. the nearby residential development between Fred
and Alberto Streets and its below-ground car parking basement), and the buildings retained in the
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northern corner of the site. The shoring should be designed to minimise ground movements at the
building’s foundation level. It is likely that the footings of the nearby buildings are high level footings
founded on either very stiff clay or extremely low to very low strength sandstone (to be confirmed).

8.2 Excavation

Following demolition of the existing buildings, removal of concrete slabs and underground fuel storage
tanks, excavation for the basement is expected to be required through up to about 3 m of sand or clay
filling (with some cobbles and possibly boulders) and residual clay soil, with the potential to encounter
some ironstone bands of locally higher strength followed by rock of varying strength including high
strength sandstone.

The fill materials and clay soil should be readily excavated using conventional earthmoving equipment,
however, the use of heavy ripping equipment or rock hammers will be required to excavate medium
strength and stronger rock. There are some widely-spaced clay seams and sub-horizontal rock defects
within the high strength sandstone, which may aid extraction.

Rippability of the sandstone is dependent upon the spacing of bedding and vertical joints, as well as on
strength. Effective removal of the medium or higher strength sandstone to the required bulk excavation
levels should be achieved by heavy bulldozers or excavators with rippers and rock hammers, however,
excavation contractors should make their own assessment of likely productivity depending on their
equipment capabilities and operator skills. Detailed footing excavations adjacent to boundary lines can
be achieved by the use of hydraulic rotary rock saws, or milling heads. Rock saws could also be used
along the site boundaries to minimise over-break, and to control construction vibration.

Any off-site disposal of material will require assessment for re-use or classification of the soil in
accordance with Waste Classification Guidelines: (NSW EPA, 2014: Ref. 7), prior to disposal to an
appropriately licensed landfill or other lawful facility/site. Refer to the contamination DSI report (Ref. 6)
for further information.

8.3 Batter Slopes and Excavation Support
8.3.1 General

Itis understood that the depth of excavation at this site will be to between 6.4 m and 8.9 m below existing
surface levels, for a 2-level basement. As indicated on the supplied architectural drawings, excavation
will be required over most of the site footprint and close to property boundaries.

Where space permits, it is usually most practical to batter the sides of excavations, as vertical
excavations in filling, soil and weathered siltstone and sandstone will not remain stable for an extended
period of time. In such circumstances, the sides of the excavation within residual clay and down to the
top of low strength rock (extending to around 3 m depth) would be expected to remain stable only with
batters not exceeding 1H:1V during construction, and in the longer term with batter grades not exceeding
2H:1V. Material stockpiles and machinery / equipment should not be stored at the crest of unsupported
excavations. Note that with protection such as steel mesh or fibre-reinforced shotcrete, in conjunction
with soil nails (within soils) or temporary rock bolts drilled and grouted into medium strength rock, it may
be possible to steepen these short-term slopes.

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
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Based upon the proposed setback distances, however, and based on the proposed excavation depth
and proximity to nearby roads and neighbouring buildings, it is considered impractical to batter the
slopes of the entire excavation, because these batters would cross the site boundaries. The sides of
the excavation will therefore require lateral support during excavation and as part of the final
construction.

In view of the depth of the proposed excavation, it is considered that temporary support would be
required during construction in the form of soldier pile shoring walls, spaced at approximately 2 m to
2.5 m centres, with the panels between the piles to be progressively shotcreted in lifts of approximately
2 m as excavation proceeds, to reduce the risk of local slippages and collapse between piles. Given the
variability in rock strength within some of the cored boreholes, the shoring piles should be taken to below
bulk excavation levels. Closer spacing of piles may be required to reduce wall movements, or prevent
collapse of filling materials, particularly where pavements, structures or buried services are located in
close proximity to the excavation.

To minimise lateral deflections or deformation of the shoring walls, the piles could be connected around
the perimeter of the basement by a capping beam and internal props. Alternatively, installation of
temporary ground anchors could be considered, in conjunction with the passive resistance of the soldier
piles. For the permanent situation, the basement structure usually provides the required lateral support
to the perimeter excavation following de-stressing of the temporary anchors.

For an excavation of up to about 8 m below the top of rock, some inward horizontal movement due to
stress relief effects could be expected. It is impracticable to provide restraint for any relatively high
in-situ horizontal stresses present within medium or high strength Hawkesbury Sandstone. Release of
stresses due to the excavation may generally cause horizontal movement along the rock bedding
surfaces and partings, however, the deeply weathered profile and possible previous faulting in the area
indicate that stress-relief related movements may be minimal, possibly in the order of 5-10 mm along
the perimeter of the northern and southern parts of the excavation.

Regular monitoring of survey targets along the excavation perimeter during construction, such as
following each successive ‘drop’ in excavation level, should be undertaken to monitor the effects of
stress relief and any wall movements. The wall designer should predict the expected movements, and
if monitoring suggests higher movements are occurring, a review of the design / construction
methodology should be undertaken.

8.3.2 Preliminary Design

Excavation faces retained either temporarily or permanently will be subjected to earth pressures from
the ground surface down to the top of medium strength rock. Table 6 outlines material and strength
parameters that may be used for the preliminary design of excavation support structures, assuming a
rectangular or trapezoidal distribution for walls propped/anchored at more than one elevation. Any
retaining walls (separate to the basement walls) could be designed on the basis of the parameters given
in Table 6 and a triangular pressure distribution. Further advice on design and specification should be
sought if retaining walls are to be constructed at the site.
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Table 6: Typical Material and Strength Parameters for Excavation Support Structures

Bulk Coefficient of Coefficient UIFlmate
. oo . . of Earth Passive Earth
Material Description Density | Active Earth
(kN/m%) | Pressure (K) Pressure at Pressure
@ Rest (Ko) (kPa)
Fill Material 20 0.3 0.6 -
Residual Soil 20 0.25 0.5 -
Extremely low to low strength
interbedded siltstone and sandstone 22 0.2 0.4 400
Low and medium strength
interbedded siltstone and sandstone 22 0.2 0.4 2000
Low and medium strength sandstone 22 0! 0.1t 2000?
Medium or high strength sandstone 22 0! 0! 60001

Note: (1) Provided adverse jointing is not encountered.

To estimate the passive resistance of the piles, it is suggested that an ultimate passive pressure is
adopted for medium to high strength rock over any “toe-in” length developed at the base of the piles,
from about 1 m below the base level of the excavation, or other excavation adjacent to the wall. The
ultimate passive pressures adopted should incorporate a suitable factor of safety of at least 2.0 to limit
deflection.

Lateral pressures due to surcharge loads from adjacent buildings, sloping ground surfaces, the existing
road corridors, and construction machinery should be included where relevant. Hydrostatic pressures
acting on the shotcrete should also be included in the design where adequate drainage is not provided
behind its full height. Drainage could comprise 150 mm wide strip drains pinned diagonally to the face
at 2 m centres behind shotcrete in-fill panels. It is noted that the base of the strip drains should extend
out from the shoring wall to allow any seepage to flow into a perimeter toe drain connected to the
stormwater drainage system.

Inspections of rock faces during excavation, following completion of each ‘drop’ in excavation level and
prior to covering with shotcrete, will be required to determine whether any potentially unstable rock
wedges are present requiring permanent support. Additional anchors may be required if large blocks or
wedges are observed during excavation.

8.3.3 Ground Anchors

Where necessary, lateral earth pressures acting on the rear of a pile shoring wall may be resisted by a
combination of declined temporary “tie-back” ground anchors and the passive resistance of the soldier
piles. Anchoring of soldier piles can be accomplished by post-stressed—type strand or bar anchors. It
is suggested that anchors be declined as steeply as possible, but not exceeding 30° below the
horizontal, to allow anchoring in the stronger rock (i.e. medium and high strength sandstone) at depth.
Further advice on design and specification should be sought if permanent anchors are to be employed
at this site.
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For estimating and preliminary design of temporary ground anchors, the typical average and ultimate
bond stresses at the grout-rock interface are given in Table 7.

Table 7: Typical Allowable and Ultimate Bond Stresses for Anchor Design

Material Descriotion Allowable Bond Stress Ultimate Bond Stress
P (kPa) (kPa)
Extremely low to low strength interbedded
. 50 100
siltstone and sandstone
Low and.med|um strength interbedded 150 300
siltstone and sandstone
Low and medium strength sandstone 150 300
Medium or high strength sandstone 500 1000

Most anchoring contracts are, however, “performance contracts” in which the anchoring contractor
designs and constructs the anchors to carry the design loads. Therefore, it is the contractor’s
responsibility to ensure that the correct design values specific to the anchor system, rock type and
strength, and method of installation are used, and that each anchor is properly constructed and tested.

Where employed at this site, temporary ground anchors should be designed to have a free length equal
to their height above the bulk excavation level (and at least 3 m) and have a minimum 3 m bond length.
After installation they should be proof loaded to 125% of the design working load and locked-off at no
higher than 80% of the working load. Periodic checks should be carried out during the construction
phase to ensure that the lock-off load is maintained and not lost due to creep effects or other causes.

The parameters given in Table 7 assume that the anchor holes are clean and adequately flushed, with
grouting and other installation procedures carried out carefully and in accordance with good anchoring
practice. Careful installation and close supervision by a geotechnical specialist may allow increased
bond stresses to be adopted during construction, subject to testing.

8.4 Vibration Control

Noise and vibration will be caused by excavation work on the site, such as through the use of rock
hammers. The use of rock hammers will cause vibrations which, if not controlled, could possibly result
in damage to nearby structures and disturbance to occupants. It is suggested that vibrations be
provisionally limited to a peak particle velocity (PPV) of 8 mm/s at the foundation level of the adjacent
buildings. This level complies with AS/ISO 2631.2 — 2014 (Ref. 8) and is below the normal building
damage threshold level. Consideration should also be given to consulting the owners of any in-ground
utilities on and around the property to confirm construction vibration thresholds for their assets.

Vibration trials are suggested during initial excavation of rock to verify vibration levels and, if considered
to be required then alternative excavation methods such as rock sawing and rock milling could be
considered.

It is also recommended that a dilapidation survey be carried out on adjacent properties including
structures, pathways, walls or roadways within about 30 m of the proposed excavation, prior to
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commencement of the works. The dilapidation survey should document existing conditions and the
presence of defects and thereby allow appropriate responses should any claims arise from construction
at this site.

8.5 Groundwater

Although free groundwater was not observed during auger drilling, it was subsequently measured in all
three of the installed standpipes which were screened within the underlying rock (either sandstone,
interbedded siltstone and sandstone, or both).

Measurements of the groundwater chemistry indicate that the water has similar properties in
Boreholes BH1 and BH14A (both standpipes screened within interbedded siltstone and sandstone, and
sandstone), compared with BH2 and BH3 (screened only within the sandstone), with the
sandstone-sourced groundwater being acidic (i.e. a measured pH of about 4).

It is noted that the basement car parking levels lie below the measured water levels, however, the
measured variable water levels across the site and the slow rate of water recharge in all standpipes
indicates that the measured levels likely relate to seepage from along the top of the rock, from strata
boundaries, through the rock substance and/or from rock defects (as has been observed elsewhere
within these rock materials in Sydney). The regional groundwater table is expected to be well below the
proposed lowest basement level.

At this stage it is not possible to accurately estimate the likely extent and rate of seepage, although it is
anticipated that seepage volumes will be relatively low (less than 3 ML/year), given the expected low
permeability of the rock mass.

The possible additional groundwater inflows from faulted zones within the rock may considerably
increase the seepage volumes. Excluding the possible contribution from any faulted zones, inflow rates
such as these are readily handled by sump and pump drainage measures, with the pumps required to
periodically remove stored water from the sub-floor drainage system. Pumps may also be needed to
remove seepage from any bored pile excavations, prior to placement of concrete.

It is suggested that monitoring of flow during the early phases of excavation be undertaken to assess
long term pumping requirements. Grouting of open joints and partings may be necessary if excessive
water ingress is an issue during excavation.

It will be necessary to provide under-floor drainage to safeguard against uplift pressures if the slabs are
designed for drained conditions, as expected. This could comprise a minimum 100 mm thick, durable
open graded crushed rock with subsurface drains and sumps.

Previous experience indicates that the groundwater within the Hawkesbury Sandstone can have
moderate concentrations of dissolved solids, including iron. Once groundwater comes into contact with
the atmosphere, precipitation of iron oxides is likely to occur and provision should be made for the
filtering and/or cleaning of this precipitate from subsoil drains, sumps, pumps and other fittings over the
medium to longer term.

Based upon the groundwater observations and ground conditions encountered during the investigation,
and the existing presence of shallow basement excavations in nearby residential developments at a
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lower elevation to the south, the groundwater drawdown effects on adjacent properties are likely to be
negligible.

8.6 Foundations

Medium or high strength sandstone (Classes Il or Ill) is typically expected to be encountered at the
basement bulk excavation level over most of the site. Foundations for the new multi-storey buildings in
the northern part of the site will need to be founded below the zone of influence of nearby excavations
(such as for the basement), in the underlying rock. All footings should be founded within a uniform
stratum, such as Class Ill sandstone. Spread footings (i.e. pad or strip footings) should be suitable for
supporting the proposed building loads over most of the excavation footprint, however, foundations in
the southern part of the site (as indicated by Borehole BH3) may need to be taken deeper, through the
soil and weaker rock layers, to the underlying stronger sandstone.

Recommended maximum allowable (and ultimate) bearing pressures, shaft adhesions and modulus
values for the range of rock encountered in boreholes at the site is presented in Table 8. These
parameters apply to the design of spread footings, such as pads or strip footings, or for socketed bored
piles, for the support of axial compression loadings. They can be adopted on the assumption that the
excavations are clean and free of loose debris, with pile sockets free of smear and adequately
roughened immediately prior to concrete placement.

Foundations proportioned on the basis of the allowable parameters would be expected to experience
total settlements of less than 1% of the footing width (or pile diameter) under the applied working load,
with differential settlements between adjacent columns expected to be less than half of this value.
An experienced geotechnical engineer should inspect all pile excavations and spread footings
(e.g. pads) prior to the placement of concrete and steel.

Footings in consistent Class Il sandstone could be designed for 3 500 kPa and potentially up to
6 000 kPa, subject to spoon testing during construction. If higher bearing pressures are used in design
then significant additional testing will be required, such as additional cored boreholes and spoon testing
of footings, to ensure there are no defects beneath footings. Alternatively, if an allowable bearing
pressure of 3 500 kPa is used then only inspection of footing excavations will be required to confirm the
founding strata is consistent with design assumptions.

Table 8: Recommended Design Parameters for Foundation Design

Allowable Ultimate Allowable Ultimate Field
Foundation Stratum’ End End Shaft Shaft Elastic
Bearing Bearing Adhesion Adhesion | Modulus
(MPa) (MPa) (kPa) 2 (kPa) 2 (MPa)
Sandstone — Class IV 1.0 4 100 250 100
Sandstone — Class Il 35 20 350 800 350
Sandstone — Class Il 3 63 60 3 600 3 1500 3 900 3
Sandstone — Class | 3 123 1203 600 3 1500 3 20003

Notes: (1) Rock Classification based on Pells et. al (1998) and Bertuzzi and Pells (2002).

(2) Shaft adhesion applicable to the design of bored piles, uncased over the rock socket length, where adequate sidewall
cleanliness and roughness are achieved.

(3) Requires verification boreholes and spoon testing.
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Where footings are located within the zone of influence of adjacent excavations, drawn upward at
45 degrees from the toe of the excavation (such as lift shafts or tanks), the allowable bearing pressure
should be reduced by 25% and the excavation floor carefully inspected for adversely oriented joints.
Alternatively, the footings may be taken deeper, below the zone of influence.

The floors at basement level can be designed as slabs on ground. The final rock surface should be
trimmed and scraped clean of debris.

8.7 Seismic Design

In accordance with the Earthquake Loading Standard, AS 1170.4 — 2007 (Ref. 9), the site has a hazard
factor (z) of 0.08. A site sub-soil class of rock (Be) is considered appropriate.
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10. Limitations

Douglas Partners (DP) has prepared this report for this project at 469-483 Balmain Road, Lilyfield in
accordance with DP’s proposal SYD181259 (Rev1) dated 22 January 2019 and acceptance received
from Mr. Thomas Scarf of Roche Group Pty Ltd dated 23 January 2019. The work was carried out under
DP’s Conditions of Engagement. This report is provided for the exclusive use of Roche Group Pty Ltd
for this project only and for the purposes as described in the report. It should not be used by or be 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.
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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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Photo 1 — View to east across Balmain Road towards Cecily Street.
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Photo 2 — View to south across Balmain Road towards Alberto Street.
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Photo 3 — View north-west towards Alberto Street and Balmain Road. The position of Borehole BH5 is indicated as
shown.

Photo 4 — View to north-east from an entrance from Alberto Street, within a storage area. The position of Borehole
BH5 is indicated as shown.
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Photo 6 — View to south-east along Alberto Street, with the positions of Boreholes BH2 and BH4 (within a car park)
indicated as shown. The outline of an underground storage tank is also indicated as shown.
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Low height
retaining wall

Photo 7 — View to east within an open-air car park, with the position of Borehole BH4 and a low height retaining wall
indicated as shown.

Approx. | Loading
floor level dock

Photo 8 — View north-east from Alberto Street, towards a furniture warehouse and loading dock. The position of
Borehole BH3 is indicated as shown.
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Photo 9 — View north-east into loading dock, with the approximate positions of Boreholes BH10 and BH11 indicated as

shown.

Photo 10 — View to north-west within a factory unit, indicative of the general area near borehole BH6, which is indicated

as shown.
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Photo 11 — View north-east along forklift passageway towards mini-workshop and the approximate position of Borehole

BH8, which is indicated as shown.

Photo 12 — View south-east along forklift passageway towards loading dock, with the approximate position of Borehole
BH9 indicated as shown.
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Photo 13 — View north-west within Fred Street loading dock, with the position of Borehole BH12 indicated as shown.

ToBH14 |
and BH14A

Photo 14 — View north-west within vacant warehouse towards a two-level section of the building, with the approximate

positions of Boreholes BH13 and BH15 indicated as shown.
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Photo 15 — View south-west within factory unit and the approximate position of Borehole BH16, which is indicated as

shown.

Photo 16 — View south-east within factory unit, with the approximate position of Borehole BH17 indicated as shown.
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s

Photo 17 — View south-east along Cecily Street, towards the south-eastern corner of the site.

Street

Photo 18 — View north-west along Cecily Street, towards Balmain Road and the north-eastern corner of the site.
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CLIENT & SITE DETAILS

Nathan Ellis (nathan.ellis)
20190215-1898128857

Site Contact Name
Contact Number
Site Name

Site Address
Description of Works

Client

UTILITY LOCATING

Rhys

0437 441 231

Drilling Works

469 - 483 Balmain Road, Lilyfield NSW 2040

Clear seventeen (17) drill locations of all utilities,
services and petrochemical infrastructure

Douglas Partners

Utility Locating Device(s)

Start Time

Finish Time

Date

Applicable Site Fee

Utility Locating Services Representative(s)

GROUND PENETRATING RADAR (GPR)

RD8000

7:00 AM

1:00 PM

Feb 15, 2019

Utility Locating & Ground Penetrating Radar
Nathan Ellis

Radar GSSI UtilityScan
Date Feb 15,2019
Utility Locating Services Representative(s) Nathan Ellis
SUPPORT DOCUMENTATION
Dial Before You Dig Job Number 15695114
Are all DBYD plans available ? YES
Are all DBYD plans within date ? YES
Do DBYD plans cover area of concern ? YES
Were DBYD plans supplied by Utility Locating Services ? NO
CHECK LIST (STANDARD)
The following utilities and services have been marked or Electric
identified Telstra
Water
Fire
Sewer
Drainage

The following methods were used to locate utilities and
services

Site Conditions
Marking Surface

www.utilitylocatingservices.com.au
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Direct Connection
Transmitter Clamp

240v Live Plug Connector
Electric Scan

Radio Scan
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Dry
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Marking System Spot Marking Paint
LINE COLOUR................... UTILITY .o LEGEND
Orange.....cccccceveveeeenenennnen. Electricity......ccccoooeverieeeneen. -E--
White....ccooeeiiiiee Communications.................. -C-
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In accordance with Australian Standard AS 5488 - 2013 'Classification of Subsurface Utility Information' (SUI).
The standards for locating & marking underground utilities has been divided into the following four levels.

Level A. Locate, pothole, visually verify the utility.

Level B. Electronic detection of the utility.

Level C. Approximate location of the utility obtained by surface features within an area of interest and/or concern.
Level D. Information has been sourced through utility records and/or plans.

CHECK LIST (PETROCHEMICAL)

The following fuel systems have been marked or identified Underground Storage Tank (UST)
UST Dip Points checked to verify UST size
Remote Fills

SITE REPORT

Enter results and findings in Detall Verify where all main services are feeding site.
Identify and locate all services in proximity to drill
locations.
Check dip point on all four UST’s to verify tank size, GPR
UST'’s to verify tank edges, position drill locations to
avoid UST's.
Verify Electric from substation and from main meter
board does not enter factory floor.
Verify Telstra is aerial in factory from property boundary.
Verify Water and Gas does not enter drill location areas.
Sewer and Drainage inaccessible to FlexiTrace so drill
locations positioned to avoid these areas.
Performed full electromagnetic and GPR sweep over all
seventeen (17) drill locations.
All seventeen (17) drill locations marked in white box
area are clear of all utilities, services and petrochemical
infrastructure.
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: : : : : : of lower or higher strength rock and also bands
of less or more fractured rock.
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: : : : : : 4. Ground surface level indicative only.
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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

July 2010



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 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
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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
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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

\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

May 2017



BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.4 AHD BORE No: 1
PROJECT: Proposed Mixed-Use Development EASTING: 330280 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251001 DATE: 20/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)gagtﬁa;i%f o Stlsgr%th _| Fracture Discontinuities Sampling & In Situ Testing
—| Depth of 9 ST T e Spacing ' ) o |0 Test Results
[4 (m) 358 (g If|§§ (m) B - Bedding J - Joint L |2 .8\°
Strat z O 2 zz2352% 5 28 | S-Shear  F-Fault > |8 8|g° &
rata £223c [5IBIB82Els) 5 55 B8 'I Comments
FILLING: grey-brown, fine to FTTTT FTTrTTi T 1T A PID <1
medium sand filling, with some i LT I -
gravel and earthenware fragments, [ I rrrn I 11
trace ash, damp 1 Tl I 11l
NERN NEEEER R NE PID <1
=38 1 Tl I 11l
05 _ 10 1 I 11 I
SANDY CLAY: apparently stiff, HEEN dERREEER T
0.6 red-brown to orange-brown sandy P I == I 1 —
\clay with some iron cemented [ I I I I I e I I I I I I I I I I I
pands, damp EEERE RS RN e NE PID <1
INTERBEDDED SILTSTONE and P e 11
SANDSTONE (80:20): extremely NN S 11
-1 low strength, extremely weathered, P14 RN TN ]
fragmented, interbedded pale grey R NEEEE TN
and red-brOWn, grey and red-brown I I I I I — I I I I I I I I I I I
siltstone and fine to medium grained RN ERERN TR
sandstone, with some medium and -
|| high strength iron cemented bands : : : : : ] : : : : : : : : H
[ [ I | [ Il | 1.44m:B, 0° ro, pl, fe
N Tl | [ 11 | stn cC|9%| 0
[ O O O D | NI I | Il
[ T I (PO |1 | (N
18 AEREREE == = 1.77m: CORE LOSS:
b 30mm
cerrr T b M eemes 00 o,
2 [ I | (N
[T ] T | Il
[ I | (N
] I | I 1l clstl]o
[ I | (N
Lol (I I | I 1l
[ I | | 11
| |1 | 2.49m: CORE LOSS:
| | | | 210mm
[
2.7 -
|| | | | 2.71-3.09: B(x8), 0-10°,
|1 I I I ro, un, fe stn
|1 | | |
3 : : : : : PL(A) = 1.5
|1 | | | 3.12m: B, 0-10°, cu, cly
|1 | | | n\5mm C | 100| 32
333 b || | | | 3.16m: B, 0°, un, cly
|| °°°[ SANDSTONE: low to medium 1IN | | | [|5mm
® strength, highly weathered, 1IN | | | h\3:21m: Ds, 120mm
fractured, pale grey and red-brown, | ||| | | | | ?-3T3J~ sV, 1o, ir and st,
fine to medium grained sandstone i I I I 3"'.4552]:& 0-5°, un PL(A) = 0.26
: : : : : : 3.67m: B, 5°, ro, un, fe
stn
[ | | | [13.73m: B, 0-5°, ro, un, fe
[ | | [ ]| stn
L4 "l | | | 3.76r_n:B, 0-5°, un, fe
[ | | | pistn.ti .
1IN | | | 3.81m: B, 0-5°, ro, un, fe
418" SANDSTONE: medium and high i R T G C | 100 69
strength, highly weathered to slightly | ||| | tho b fOS?O? B, 0-5%, ro, un
weathered, slightly fractured, pale 1IN | |1l | 401'2 e_sDn 30
& grey and red-brown, medium to i I |11 I -lem: Ds, sUmm
coarse grained sandstone il I I1 I
[ | |11 |
| | |11 | PLA)=1.4
111 | I 11 Il | 47m:B,0-5° un, he, fe
1 I I | st C |100| 95
|11 | 1l
[ | [
RIG: Geo-205 DRILLER: SS LOGGED: RMM/SK CASING: HQto 1.1m

TYPE OF BORING:  SFA (TC bit) to 1.1m; rotary to 1.3m; NMLC coring to 9.56m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: Groundwater monitoring well installed: 0-2m blank PVC, 2.0-9.56m slotted PVC, 0-0.9m bentonite
plug, 0.9-9.56m gravel, gatic concreted at surface

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: Roche Group Pty Ltd SURFACE LEVEL: 34.4 AHD BORE No: 1
PROJECT: Proposed Mixed-Use Development EASTING: 330280 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251001 DATE: 20/02/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)gagtﬁa;i%f _ | Fracture Discontinuities Sampling & In Situ Testing
—| Depth F ? £| Spacing R Test Results
4 (m) [9) 25 g B - Bedding J - Joint g g o. 8\° &
Strata 5 % % % 0 53 § S - Shear F - Fault - |O & o Comments
SANDSTONE: medium and high I I
strength, highly weathered to slightly | | |
weathered, slightly fractured, pale | |
grey and red-brown, medium to | |
coarse grained sandstone | | C | 100 95 PL(A) = 0.38
L2t (continued) | | 5.36m: B, 0-10°, ro, pl, ’
| | cly co
: : 5.57m: Ds, 60mm
| |
: : 5.8m: B, 0°, ro, pl, cly
| | \_5mm
L e | | 5.9m: B, 10°, ro, pl, cly
| I c |100| 87
| |
| |
| | | 6.27-6.56: B(x6), 0-30°,
Lol | | ro, pl and cu
| |
: : PL(A) = 0.42
| | | 6.65-6.76: B(x5), 0-20°,
| | \_go, pl and cu, fe stn
| | .70-6.76: J, 60-80°, pl
| | and cu, cln
L7 | |
| | | 7.05m:B,10° ro,pl,cly | C |100| 76
| | | 10-20mm
| |
| |
NS | |
| |
| |
| | 7.57Tm: J, 45-60°, ro, pl,
| | cln
| |
I I 7.83m: Ds, 10mm
| | PL(A) = 0.48
-8 | |
| | C [100]| 88
| |
| |
| |
Lol | |
| |
| |
| | \_8.57m: fg, 30mm
| | 8.61-8.74: B(x4), 0-10°, PL(A)=1.3
| | ro, pl ’
| I
| I -
-9 | I PL(A)=1.6
: : : 9.07m: B, 0-10°, ro, pl, C | 100} 42
| Lo \;'y 1o
.10-9.12: B(x2), 0-20°,
: [0 : : pl, cly 10mm
Ml | N
9.56 | | Il
| Bore discontinued at 9.56m [ [T [T
- Target Depth Reached : : : : : :
| I 11l
| I 11l
| L1l 11
RIG: Geo-205 DRILLER: SS LOGGED: RMM/SK CASING: HQto 1.1m

TYPE OF BORING:  SFA (TC bit) to 1.1m; rotary to 1.3m; NMLC coring to 9.56m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: Groundwater monitoring well installed: 0-2m blank PVC, 2.0-9.56m slotted PVC, 0-0.9m bentonite
plug, 0.9-9.56m gravel, gatic concreted at surface

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
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BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 33.6 AHD BORE No: 2
PROJECT: Proposed Mixed-Use Development EASTING: 330296 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6250986 DATE: 18/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
. Degree of Rock . - . . -
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
—| Depth f ST g e Spacing ' ) ® Test Results
Z| (m) [ g_, SERE I%IE’; (m) B - Bedding J - Joint g go. 8°\° &
=, '-E-g,bI —- wo oo - -
Strata £330 [5I8133585 5 82 88 | S-Sher F-fen " 92| | comments
FILLING: dark brown silty sand FTTTT FTTTTT 1T 1T
filling, fine sand, trace glass, 1 Frrrn I AE PID <1
0.2l concrete and rootlets, damp to Frrr FErrr [
humid (topsoil) [ T Tl I 11l
FILLING: brown sand filling, stightty | | | | '] [ A
clayey, fine to medium sand, with LT LT LT
anthropogenic inclusions (glass, T LEET Lot AE PID<1
| 0.6l concrete, black coal tar), trace of I rrn e N
© **[\ ash, hydrocarbon odour, humid to / RN Frrrn (I
damp T Tl I 11l
0.8RSILTY CLAY: brown, humid to damp /- : : : : : : : : : : : : H H
SANDSTONE: extremely low NEEE NEERE AR
L1 strength, extremely weathered to R EERRE Lol AE PID < 1
highly weathered, orange-brown and
grey sandstone, with high strength FrErrd PErrrl Lor
iron cemented bands L Ll Lol
T I 11l
T Tl I 11l
T Tl I 11l
[ I (N
N 6 T Tl I 11l
[ | SANDSTONE: low to medium - bt B0 o
strength, highly weathered, RN || lJ N \%Grﬁm'?égtf croinely s Tq00| 0 | PLA)=29
red-brown sandstone, fine to —— 5y X —TT>1\1.72m Cs, 50mm
medium grained, with extremely low | 1 | | | 1.77m: CORE LOSS:
strength and high strength bands | | | | | 260mm
2 503 L1 |1 1
1NN [ )1 11 [ 2.04-2.25m: B(x4),
11NN [ 0-10°, ro, un, fe stn
| RN | [ 11 p2099m:Ds, 60mm c|72|16
1 IREE Choa 0-30°, un-cu, fe stn, ti
2.46 - 11NN b 2.40-2.66m: B(x3), PL(A) = 1.3
SANDSTONE: low then medium 1IERR | [ 0-10°, ro, pl , fe stn, ti PL(A) = 0.12
|| strength, highly and moderately .51m: B, 0-5°, ro, un,
® weathered, slightly fractured to ool I | cly 5mm
fractured, light grey and | I I I
orange-brown, medium grained (i | |
sandstone 1 I | I
I | | PL(A) = 0.66
-3 I | |
1 | | |
I | | c 1100l 87
I | | | 3.20 and 3.47m: Ds,
I | [ ] 20-40mm
1 | | Il
I [ I
ez 1NN | || | 3.47m:J, sv, ro, un, cly
rar I I [y pee, . PL(A) = 0.39
I I I I I I I I I I g.f:l)%m.B, 0-5 , ro, pI,cIy
N I | ||| >omm
(1 I | [ 11 [ 379-3.91m: J, sv, un, fe
I | [ || |\stnt
3.86-4.21m: B(x6), 0-5°,
T4 I I H ro, un, fe stn
: : : : : : H H 4.6—4.ém:J, 85°, ro,
Rl |1 byy | o fostn C [ 100 53
b I 4.21m: B, 0-5°, ro, un, fe
stn
I (R I
I (R I
[ [ 455 I |1l ) PL(A)=0.43
Lol *>°| SANDSTONE: medium strength, L N R ‘2‘65%03”‘1 4.70m: Ds,
slightly weathered, slightly fractured | | | || | R N -oUmm
to fractured, light grey and 1 1ho R
orange-brown, medium grained 11h R ) N
sandstone, thinly bedded with b Cool oo 4t.81m.J,15,ro, pl, fe C | 100 76
occasional cross-beds L | 1] | \sn
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.5m

TYPE OF BORING:  SFA (TC bit) to 1.6m; rotary to 1.63m; NMLC coring to 9.05m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: 100% water loss from 8m depth; groundwater monitoring well installed: 0-2m blank PVC, 2-9.05m
slotted PVC, 0-1m bentonite plug, 1-9.05m gravel, gatic concreted at surface

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: Roche Group Pty Ltd SURFACE LEVEL: 33.6 AHD BORE No: 2
PROJECT: Proposed Mixed-Use Development EASTING: 330296 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6250986 DATE: 18/02/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)gagtﬁa;i%f _ _| Fracture Discontinuities Sampling & In Situ Testing
| Depth ] 9 8| Spacing _ . = Test Results
x (m) [¢) %55 (m) B - Bedding J - Joint g go. 8\° 2
< T -~ wo oo - - °
Strata E2%30¢ Slz| |5 8% B8 | S-Shear F-Faut F1°2|® | comments
SANDSTONE: medium strength, TT T T I TT I 1%4.95m: B, 5°, ro, pl, cly
slightly weathered, slightly fractured | | | ]I | [ 11 J1 | 5mm
to fractured, light grey and [l |11 |
orange-brown, medium grained [ |11 |
sandstone, thinly bedded with 11 I 11 | C |100| 76
occasional cross-beds (continued) 111 1 | | 5.39m:B, 5°, he, ro, ol,
[T [T I ] festn 0.89
Lt : : : : : : H H 5.56m: B, 0°, ro, un, fe PLA)=0.
t
Frfr AN AR e
: : : : : : H I: 5.79m: B, 0-5°, ro, un,
|
L A [ e
6 [T Il
[T Il
Fef NI | C | 100 84
[T R |
[T Il
[T Il
[l I (| |
N [ (I | | 6.51m: Ds, 80mm
R I I 11 | PL(A) = 0.64
[l I [ |
I I 11 |
6.86m: highly weathered with : -:_:- : : : I : 6.86-7.42m: B(x16),
L7 iron-cemented bands, very thinly b | | 0-10°, ro, un, fe stn '
bedded 1 IREN Lo \Ze”;t,{‘xz)"so”"’m’ " | ¢ |100] 55
: : : : : : | | : 7.04m: Ds, 50mm
: : : : : : II : 7.29m: Ds, 50mm
"4~ SANDSTONE: high strength, ignty | ||| | | | Co |
weathered, slightly fractured, 1 IREE |11 I
Lot red-brown, medium to coarse b Y I PL(A) = 3
grained sandstone with iron 1 IREE Lo I
cemented bands 1 IRRE L1 |
I INER AR C | 100} 100
1IN |11 | | 7.87-7.99:J, 70° ro
L8 M | [l | | Ph-un festn
I |11 |
I |11 |
I |11 |
I |11 |
I |11 |
I |11 |
i | e  |100] &8
A 1IRER (S| | 861-869m: B(), 5", PL(A)=1.2
1 IRRE Lo L ro, un, fe stn
1 TRER | Il 8.77m: J, 60°, ro, pl, fe
stn
e . I }_8.87m:Ds, 30mm
r9 9.05 ! ! ! ! ! ! ! !! 8.95m: B, 10°, ro, pl, cn
| Bore discontinued at 9.05m i i i i i i il H
- Target Depth Reached R Lol
T I 11l
T I 11l
T I 11l
T I 11l
FSr T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
[ L1l 11
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.5m

TYPE OF BORING:  SFA (TC bit) to 1.6m; rotary to 1.63m; NMLC coring to 9.05m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: 100% water loss from 8m depth; groundwater monitoring well installed: 0-2m blank PVC, 2-9.05m
slotted PVC, 0-1m bentonite plug, 1-9.05m gravel, gatic concreted at surface

SAMPLING & IN SITU TESTING LEGEND

A Auger sample
B Bulk sample
BLK Block 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

Douglas Partners

“wVSCUE

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




BORE: 2 PROJECT: LILYFIELD FEBRUARY 2019

viro, oundwat

M} Pouglas Partners

046.03

1.63m - 5.0m

BORE: 2 PROJECT: LILYFIELD FEBRUARY 2019

5.0m - 9.05m




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 32.9 AHD BORE No: 3
PROJECT: Proposed Mixed-Use Development EASTING: 330331 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6250996 DATE: 19/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
I Degree of Rock . - . . -
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
| Depth s £| Spacing ® Test Results
Z| (m) of ® g (m) B - Bedding J - Joint L g‘; 8\°
(D [ oo - - > ©
Strata 5 % % % 0 5 go 88 S - Shear F - Fault - |O & o Comments
0.03H ASPHALTIC CONCRETE 7 : : : : : : Om: Unless otherwise
ROADBASE: K | stated, rock is fractured A/E PID <1
S;?]d road?)asgacriar%rey‘ gravel and | | Il || | alongrough planar
’ P | | || || | beddingdipping at0-10°
| I
04 - . . | [
FILLING: dark grey, silty clay filling | Lo
with some fine to medium sand, fine AE PID <1
to coarse gravel, trace I Lol
anthropogenic inclusions (concrete | Lo
07 \and earthenware fragments), damp /| | LT
SANDY CLAY: orange-brown fine to : : : : : : AE PID <1
S 0.9~ medium sandy clay, damp | IR
1 SANDSTONE: extremely low | RN
strength, highly weathered, fractured I N
to slightly fractured, pale grey and I BRI
red-brown sandstone with high I A
strength bands | L1 ]
| [ N
: : : : 1.48-1.54m: B(x3),
| | N 0-10°, ro, ir, fe stn
Below 1.7m: low and medium I I ] . _10° ; C |100) 34
X | | | 1.73m: B, 0-10°, ro, ir, fe
strength, with extremely low strength | | W stn
LSt bands | | ll PL(A) =0.11
r2 | | I
| | Il
| | |l PL(A) =0.38
| | I
I I 11 23m: B, 0-10°, ro, un,
: : : : cly 2-3mm
| | Il c |100| 74
| | || 2.59m: Cs, 30mm
| | |
: : : PL(A) = 0.15
T | | |
-3 | | |
| | |
| | |
| | |
: : : 3.3m: Ds, 10mm
| | | 341m: Ds, 30mm
| | | | "3.46m: Ds, 15mm c 100! 61
| | |
| | |
| || 3.74-3.87m: J(x3), sv,
| | || ro, ir, cly 0-20mm
K I | | PL(A) = 0.16
L4 | | |
| | |
| | |
| | |
| | | | 4.26m:B, 0° ro, pl, cly PL(A)=0.39
| | [ [\wn
| | | | 4.34m: Cs, 100mm
I I | T 4.48-4.63m: B(x7), C [100] 22
| | | 0-10°, ro, pl-cu, fe stn PL(A) = 0.19
| | | | 4.51-4.63m: J(x2),
I I I \_40 -45°, ir, fe stn, cly vn
4.8 I | | 4.7m: Ds, 40mm
- SANDSTONE: refer next page 4.74-4.77m: J(x2),
B I I I \ 20-40°, ro, cu, fe stn
50 | | _h
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.0m

TYPE OF BORING:

SFA (TC bit) to 1.0m; rotary to 1.35m; NMLC coring to 10m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: Groundwater monitoring well installed: 0-2m blank PVC, 2-10m slotted PVC, 0.6-10m gravel, 0-0.6m bentonite plug, gatic concreted at

surface

A Auger sample
B Bulk sample
BLK Block sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample
Piston sample
Tube sample (x mm dia.)

C  Core driling
D  Disturbed sample
E  Environmental sample

Water sample
Water seep
Water level

“wVSCUE

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

pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 32.9 AHD
PROJECT: Proposed Mixed-Use Development EASTING: 330331
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6250996

DIP/AZIMUTH:

90°/--

BORE No: 3

PROJECT No: 72046.03
DATE: 19/02/2019
SHEET 2 OF 2

Degree of

Weathering |- Fracture

Spacing
(m)

Description
Depth
of

(m)
Strata 222200
LUTIT=S0Owuw

RL
Water

5
0

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear F - Fault

a Test Results
| &

Type
Core
Rec. %

Comments

SANDSTONE: low and medium
strength, highly then moderately
weathered, fractured, pale grey and
pale yellow sandstone, thinly
bedded and with occasional
cross-beds, closely spaced joints
and clay seams up to 200mm thick

—_——————— e e — — — 00

t4.84m: J(x2), 30°-sv, ro,
st, fe stn

\_4 .97m: Ds, 60mm
5.16m: J, 40°, ro, pl, he

5.34m: J, 30°, ro, pl, cly

\10mm
\5.34 to 5.66m: Ds(x3),

90-180mm
5.43m: J, 40-60°, ro, pl,
cly 5-10mm

6.00-6.18m: B(x7),
0-15°, he, pl-un, fe stn

6.31m: J, 30-40°, ro, cu
6.39 & 6.67m: Ds,
10-60mm

.48m: J, 30-40°, ro, pl,
clyvn

6.78m: J, sv, ro, ir, fe stn

7.14m: Ds, 80mm
7.24-7.44m: B(x2), 0°,

ro, pl, cly 1-10mm
7.51m: Ds, 40mm

7.65m: B, 10-20°, ro, un,
cly 5mm

7.85-8.57m: Ds(x4),
50-150mm

3
S
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}

-V - - === —====—on

8
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}
|

8m: CORE LOSS:
170mm

8.17

9.1

highly weathered, fractured to highly
fractured, red-brown sandstone,
medium to coarse grained, iron
cemented

Lat Bore discontinued at 10.0m
10.0/ - Target Depth Reached

| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
SANDSTONE: very high strength, | 1] Il
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| Ll

8.62-8.67m: J, 40-60°,
\_ro, pln, cly 40mm

8.67 & 8.72m: Ds,
\_30—1 10mm

8.86m: J, 30-40°, un, ro,
\fe stn

8.91 & 8.99m: Ds,

30-140mm

9.23-9.34m: B(x8), 10°,
ro, pl
9.38-9.43m: J(x4),
20-45°, ro, pl-cu, fe stn,
partially he

.53-9.77m: B(x6),
0-20°, ro, pl, fe stn

9.77m: Cz, 30mm

PL(A) = 0.44

C |100| 24

PL(A) = 0.59

C |100| 14

PL(A) = 0.37

C |100| 50

PL(A) = 0.35

C |1001 45| pra)=46

RIG: Geo-205 DRILLER: SS LOGGED: RMM
TYPE OF BORING:  SFA (TC bit) to 1.0m; rotary to 1.35m; NMLC coring to 10m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

CASING: HQto 1.0m

REMARKS: Groundwater monitoring well installed: 0-2m blank PVC, 2-10m slotted PVC, 0.6-10m gravel, 0-0.6m bentonite plug, gatic concreted at

surface
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




BORE: 3 PROJECT: LILYFIELD FEBRUARY 2019

1.35m - 5.0m

BORE: 3 PROJECT: LILYFIELD FEBRUARY 2019

5.0m -10.0m




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 32.3 AHD BORE No: 4
PROJECT: Proposed Mixed-Use Development EASTING: 330316 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6250975 DATE: 21/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth Lo > ] Dynamic Penetrometer Test
T (m) of a9 g = E Results & § (blows per 60mm)
Strata o = a 3 Comments 5 10 15 20
0,061 ASPHALTIC CONCRETE * I
02 ROADBASE: dark grey, gravel and sand roadbase, damp DD . | >
Lol FILLING: dark grey, silty clay filling, with fine to medium : : : :
sand and fine to coarse gravel, trace anthropogenic
inclusions (concrete and earthenware fragments), damp
ANE | 05 PID<1
-1 AE | 1.0 PID <1 1
Fs 1.3
SANDY CLAY: orange-brown fine to medium sandy clay,
with ironstone bands, damp .
/| NE*| 15 PID<1
1.9 - -
L, Bore discontinued at 1.9m L,
- Target Depth Reached
-3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  SFA (TC bit) to 1.9m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: *BD2 taken at 1.5m [0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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 (xmmdia)  PL(D)Point load diametral test I5(50) (MPai ‘ ’ oug a s ar ne rs

Water sample pp  Pocket penetrometer (kPa)
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.7 AHD BORE No: 5
PROJECT: Proposed Mixed-Use Development EASTING: 330276 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251011 DATE: 21/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing Well
_1| Depth S g .
Z| (m) of &3 2 £ é Results & 5 Construction
Strata o |8 & Comments Details
CONCRETE SLAB 4-4 o
0.13 VAVa :
FILLING: dark brown silt and sand filling, with clay, trace AE ] 02 PID<1
03 roots, damp
“| SILTY CLAY: brown to orange-brown silty clay with sand, Y4’
damp Y4l
4 05
0.6 L1
. INTERBEDDED SANDSTONE AND SILTSTONE: T AE PID <1
el extremely low strength, extremely weathered, brown and ]
red-brown, interbedded sandstone and siltstone, with iron e 0.8 PID<1
0.9 cemented bands ]
» Bore discontinued at 0.9m »
- Target Depth Reached
-2 -2
-3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.13m; SFA (TC bit) to 0.9m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering
REMARKS: *BD1 taken at 0.8m

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 (xmmdia)  PL(D)Point load diametral test I5(50) (MPai ‘ ' oug a s ar ne rs

Water sample pp  Pocket penetrometer (kPa)
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.7 AHD BORE No: 6
PROJECT: Proposed Mixed-Use Development EASTING: 330288 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251022 DATE: 21/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtf;i?]‘; o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth s 2| Spacing < Test Result
x of 8 T (m) B-Bedding J - Joint g e est Results
(m) 5 ;_ wo 29 S - Shear F - Fault B 8 3 8"\0 &
Strata EEEZrr g & &8 " |Pe Comments
CONCRETE SLAB I T TT TT
oA "FILLING: brown, medium sand | o AE PID<1
filling, with some clay, trace rootlets,
gravel and ash, damp / : : : : : : AE PID<1
042 SANDSTONE BOULDER (ﬁlling) | | 11
"] SILTY CLAY: brown and red-brown | I 11
silty clay with some sand, trace | I 11l
067 rootlets and ironstone gravel | 1
& ' INTERBEDDED SILTSTONE and | [ I 0.67-0.79m: J, 40-60°, c|78| 0
L SANDSTONE (80:20): extremely | [ 11} Il | ro, pl cly30mm
low strength, extremely to highly | I 11y 1
weathered, slightly fractured to T 0.91m: CORE LOSS:
F1 fractured, interbedded grey and | 170mm
1.08| red-brown siltstone and pale-grey to .
red-brown sandstone, with some i 8;(3%;2&())5?. 3#1 0
medium and high strength iron | o, Pl
cemented bands I
|
|
: c [100]| o0
Lal |
|
: PL(A)=1.8
_2 I
|
|
| 2.21-3.01: B(x17), 0-5°,
: ro, pl, cly co PL(A) = 1.2
|
I C [100]| 0
|
Lol |
|
|
|
N Below 3m: medium strength, highly |' :
weathered, iron cemented with I I 3.08m: J, 20-30°, ro, pl PL(A)=0.4
closely spaced clay seams I I 3.156m: B, 0°, ro, pl, cly
20mm
I I 3.2m: Ds, 40mm
| I 3.29-3.32m: B(x4), 0°,
| | ro, ir and pl, fe stn c 100l o
| | 3.32, 3.39m, 3.49m, _
| | 3.52m, 3.57m, 3.66m: PL(A) =16
Fsh | | Cs(x6), 10-60mm
| | 3.72-3.77m: J, 40°, ro,
| | \_pl, sand
| | 3.82m: Cs, 30mm
La 40 . | | 3.95m: Ds, 50mm
SANDSTONE: medium strength, | |
moderately weathered, slightly I I
fractured, orange-brown medium I I PL(A)=0.55
grained sandstone I I
|1 |
|1 | C |100| 77 -
[ | || | 4.47-4.54m: B(x2), 0-5°, PL(A)=0.17
| | | ro, ir, fe stn
Lol | | | 4.63m: J, 40-60°, ro, pl
© | | | to un, he
|l | | 4.64—04.82m: B(x2), PL(A) =23
485~ SANDSTONE: refer next page | | | 0-10°, ro, pl A=2
50 L1 | |
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQ to 0.3m

TYPE OF BORING:  SFA (TC-bit) to 0.25m; rotary to 0.3m, NMLC coring to 9.83m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering
REMARKS:

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: Roche Group Pty Ltd SURFACE LEVEL: 34.7 AHD BORE No: 6
PROJECT: Proposed Mixed-Use Development EASTING: 330288 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251022 DATE: 21/02/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
I Degree of . . - - -
Description Wez?thering | . I;ractgre Discontinuities Sampling & In Situ Testing
| Depth of | Spacing _ . o |0 Test Results
4 (m) %57; B - Bedding J - Joint g gdga\"
Strata §§§§ 0 53 g § S - Shear F - Fault - O& o Comments
SANDSTONE: medium strength, TT T T I I C [100] &2
slightly weathered, slightly fractured, | | | ]I | | |
orange-brown and pale grey, [T | | | 5.15-5.21m: B(x2), 0°,
medium to coarse grained [ | || ro,pl, cly 1-5mm
sandstone, thickly bedded with 1 | |
occasional cross-beds [ I | |
[l | | C |100| 62
[ | |
I | |
B [ I | | 5.69m: J, 20-30°, ro, un,
[T | | n fe stn
[ | | 5.79-6.30: B(x4), 0-10°, PL(A) = 0.61
[ I | | \ro,pl/ir,festn/he
-6 1 1ho | | 5.85m: B, 0°, ro, pl, he
[ | |
[ | |
(I | |
[ | |
: : : : : : : 6.40m & 6.45m & C | 100| &
b | | 6.51m:Ds,_10—20anm
.45-6.51m: J, 30°, ro,
I | [\ pl, he
FRE (T | | .6m: B, 0-10°, pl, ro, cly
I | | | 5mm
[ | |
1ht | | PL(A) = 0.61
r7 I | | | 6.96m:B, 0 ro, pl, fe
I | | | stn
11h | | 7.1m: B, 0-10°, ro, pl, fe
N | | | st
[ | |
(I | | C | 100 76
[ | |
(I | |
N : : : : : : : 7.61m: Ds, 20mm
[ | | _
b | | PL(A) =0.76
I | |
-8 [ | l
I | |
[ | l
I | |
[ | l
11 | l C | 100|100
[ I | 8.43m: B, 0-10°, ro, pl,
I | clyvn
[ |
Lol [ |
[ | PL(A) = 0.59
[ |
[ |
Lo [ |
[ |
[ |
[ |
[ |
11h | C [100]| 89
I =y 9 37m: Ds, 20mm
95 — _ | Ll T N 4m: J, 30-40°, ro, cu,
SANDSTONE: high strength, highly fe stn
weathered, slightly fractured, el R N .43-9.46m: J, sv, ro, pl
Lol red-brown, medium and coarse I [ (N .46m: Ds, 20mm
grained sandstone I I I I I I ” ” PL(A) = 1.1
984 Bore discontinued at 9.84m NEEE R
- Target Depth Reached L1111 11
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQ to 0.3m

TYPE OF BORING:  SFA (TC-bit) to 0.25m; rotary to 0.3m, NMLC coring to 9.83m

WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS:

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

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

A Auger sample
B Bulk sample
BLK Block sample

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




BORE: 6 PROJECT: LILYFIELD FEBRUARY 2019

/ En Vire

m D0uglas Part ers

0.3m - 5.0m

BORE: 6 PROJECT: LILYFIELD FEBRUARY 2019

m Doaglas Partners

Gedtechnlcs I Enwronment (i Gmundwate

5.0m - 9.84m




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 7
PROJECT: Proposed Mixed-Use Development EASTING: 330315 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251033 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth -g_ o)) ) ] Dynamic Penetrometer Test
T (m) of g9 g |5 E_ Results & g (blows per 150mm)
Strata o =8 3 Comments 5 10 15 20
.1 CONCRETE SLAB A4 : : : :
' FILLING: dark grey gravelly sand filling, with
anthropogenic inclusions (concrete, building rubble, slag,
glass, and fibre cement fragments), damp
ANE | 05 PID<1
B 08 SILTY CLAY: red-brown to pale grey silty clay, with some V4
ironstone bands (Y4l
-1 A AE | 10 PID <1.0 -1
Y4’
vd'
Y4’
vd’
L/l
15 - - LA A4 NE1-15 PID<1.0
Bore discontinued at 1.5m
- Target Depth Reached
-2 -2
L3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.1m; SFA (TC bit) taken to 1.5m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: [0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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
Pocket penetrometer (kPa) ‘ ’

Water sample pp
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.7 AHD BORE No: 8
PROJECT: Proposed Mixed-Use Development EASTING: 330327 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251047 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Vl\:/)gagtﬁa;i%f o Stlsgr%th _| Fracture Discontinuities Sampling & In Situ Testing
—| Depth f 9 ST T e Spacing ' ) ® Test Results
& (m) o 358 5 28 (m) B-Bedding J - Joint g |e°tia o
Strat = O] Bbg‘ggbfgv wo g9 S-Shear  F-Fault & 8%8"\ &
rata E2230k sI8I312IZI18ly| |3 35 22 4 Comments
CONCRETE SLAB FTTTT A TTTTT I 1T T1
IIIII~§~ZIIIIII I 11l
02 T T I s I I B R I I 11
| FILLING: brown to grey gravelly RN NN 1
sand and clay filling, with HEEE NN I
an@hr_opogenic inclusions (concrete, R NN RN
building rubble), damp RN RN 1 AE PID<1
06 T Tl I 11l
| SILTY CLAY: red-brown silty clay, I FErrrd [
FSr with some sand, damp [ [ I
10 1 I 11
T Tl I 11l
I T [
1 T Tl I 11l AE PID<1
T Tl I 11l
L 1 10l
A/E PID<1
T I 11l
T Tl I 11l
14 1 ! } -
“’| INTERBEDDED SILTSTONE and RN RN I |11
SANDSTONE (80:20): extremely BEE (] I [
low and medium strength, extremely RN R Cho o \1.55m:B, 0°, ro, pl, cly
- to highly weathered, highly 1.58-1.74m: B(x4), 0°,
el fractured, interbedded grey siltstone P L P T o, pl, cly 2-3mm
and red-brown sandstone, with [ 1] | [0
medium strength iron cemented Ll Il | [
bands I 11 || [ [ C|65|0 _
L, R N [ 198-1.95m:y, 30407, PL(A) =0.08
ro, pl, cly
L1]] L) (L L L fV1.99-2.09m: B(x3),
|1 I 0-10°, ro, pl, fe stn
|0 [l .11m: CORE LOSS:
| | 260mm
237" SANDSTONE: low to medium I ]
strength and low strength, [y 1| 2.43-2.64m: B, (x5), 0°,
moderately weathered, fractured, [ 41 11 | roplfestn
pale grey and red-brown, medium | | 11 PL(A) =0.51
=~ grained sandstone. | I'F || | 2.65m:Ds, 40mm
(N BN 2.74m: B, 0°, ro, pl, fe
[ 1} I Rstn ¢ 100! 44
[ e .84m: Ds, 20mm PL(A)=0.11
-3 [T 11 2.98-3.04m: J, 30°, ro, PL(A)=0.2
[ 1p 1l \ P!, cly 40mm
[ I} |l |“3.1m:Ds, 90mm
[T} 3.21m: J, 20-30°, o, un,
[ [
[ (N
(R (N
R O PL(A) =0.41
| || | 3.57-3.64m: B(x3), o
= | 1l \_0—10", ro, pl, fe stn
(N e \3.66m: B, 10°, ro, pl, cly
I || glomm . c |100| 36
L 11| SresTam: . 20-30% PL(A) = 0.24
-4 I I'1 k382m: B, 0°, ro, un, cin PL(A)=1.2
: : | : : 3.84-3.87: J, 30°, ro, pl,
cly 10mm _
I 11} I [I3.87-3.92m: B(4x), 0°, PL(A)=0.13
[ ro, pl, cly 20-30mm PL(A) =0.16
433 Bore discontinued at 4.33m [ TT 1T []3954.12m: B(x3),
Limit of Investigation Il []9-20° o, pl cly vn
) or Investigatio A 4.06m: Ds, 20mm
Lo 4.19m: Ds, 100mm
Lol I 11l
I 11l
I 11l
I 11l
L1l 11
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.4m

TYPE OF BORING:  SFA (TC bit) to 1.2; rotary to 1.4m, NMLC coring to 4.33m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering
REMARKS: Bore discontinued due to time constraints in warehouse

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




BORE: 8 PROJECT: LILYFIELD FEBRUARY 2019

7 P Project N ?‘2‘0 Y60z
‘/] Douglas Partners BH ID: BHE
| Ground Depih'm W’“ 33»
Core Box No.: '~ f

1.4m - 4.33m




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.7 AHD BORE No: 9
PROJECT: Proposed Mixed-Use Development EASTING: 330331 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251028 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
1| Depth -g_ )} ) I Dynamic Penetrometer Test
T (m) of g9 g |5 E_ Results & g (blows per 150mm)
Strata o =8 3 Comments 5 10 15 20
.1 CONCRETE SLAB A4 : : : :
' FILLING: dark grey gravelly sand filling, with
anthropogenic inclusions (concrete, building rubble, slag,
glass, and fibre cement fragments), damp
ANE | 05 PID <1
-1 AE | 1.0 PID <1 1
13 SILTY CLAY: brown to red-brown silty clay, with some Y4l
sand, damp V4
A NE | 15 PID<1
v
L3t : : AE | 17 PID< 1
'8 Bore discontinued at 1.8m
- Refusal on inferred top of rock
-2 -2
L3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.1m; SFA (TC bit) taken to 1.8m

WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS:

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

BLK Block sample

Piston sample
Tube sample (x mm dia.)

P

U,
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)

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

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

Douglas Partners

Geotechnics | Environment | Groundwater

K



BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.6 AHD BORE No: 10
PROJECT: Proposed Mixed-Use Development EASTING: 330337 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251007 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth Lo 3 8 Dynamic Penetrometer Test
2| (m) of a9 % = 5 Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
CONCRETE SLAB A4 : : : :
55 :
02 FILLING: dark grey gravelly sand filling, with L >
anthropogenic inclusions (concrete, building rubble, slag,
glass and fibre cement fragments), damp
ANE | 05 PID<1
-1 ANE | 1.0 PID<1 1
ANE | 15 PID<1
-2 -2
21 SILTY CLAY: brown to red-brown silty clay, with some Y4l
sand, damp V4
L7
Y4
: : AE | 25 PID<1
K 26 Bore discontinued at 2.6m
- Target Depth Reached
L3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.2m; SFA (TC bit) taken to 2.6m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering
REMARKS:

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)

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

m Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.6 AHD BORE No: 11
PROJECT: Proposed Mixed-Use Development EASTING: 330352 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251024 DATE: 25/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing _ .
_i| Depth S ) Qo Dynamic Penetrometer Test
T (m) of a9 % = E_ Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
CONCRETE SLAB 4-4 : : : :
0.15 . . AN : :
FILLING: brown gravelly medium sand filling, fine to AE | 02 PID <1 r : L:
03]~ coarse gravel-size anthropogenic inclusions (sandstone L : :
| \and brick), damp
. . AE | 04 PID <1
05 FILLING: orange-brown and brown silty clay filling, damp
| <l ' FILLING: dark-grey sandy gravel filling, with some silt,
b anthropogenic inclusions (brick, sandstone, possible slag, AE | 06 PID <1, grab sample
0.7\ fibre cement fragments), damp, unidentified odour
Bore discontinued at 0.7m
- Refusal on Obstruction in Filling
-1 -1
.
-2 -2
-3 -3
-4 -4
RIG: Hand Tools DRILLER: RMM LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.15m; Hand Auger to 0.7m
WATER OBSERVATIONS: No Free Groundwater Observed to 0.5m

REMARKS: Water added while augering from 0.5m for dust suppression O Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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 (xmmdia)  PL(D)Point load diametral test I5(50) (MPai ‘ ’ oug a s ar ne rs

Water sample pp  Pocket penetrometer (kPa)
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT

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




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 12
PROJECT: Proposed Mixed-Use Development EASTING: 330357 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251047 DATE: 26/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description I2) Sampling & In Situ Testing
1| Depth -g_ )} ) I Dynamic Penetrometer Test
T (m) of a9 % = E_ Results & g (blows per 80mm)
Strata o = a 3 Comments 5 10 15 20
CONCRETE SLAB 4-4 : : : :
0.13 AN
FILLING: pale brown sand filling, medium sand, damp AE | 02 PID <1 | .
0.3 XX
0.35~ CONCRETE SLAB L\
FILLING: dark grey gravel filling, with some sand and _
cobbles, anthropogenic inclusions (building rubble, AE | 05 PID =4, grab sample
asbestos fibre cement, concrete, tiles, brick), damp
-1 -1
1.1
SILTY CLAY: brown and orange-brown silty clay V4
v
v
v
: : AE | 15 PID=3
1.6
Bore discontinued at 1.6m
- Target Depth Reached
L2 -2
L3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.13m; SFA (TC bit) to 0.3m; Diatube to 0.35m; SFA (TC bit) to 1.6m
WATER OBSERVATIONS: No Free Groundwater Observed to 0.3m

REMARKS: Water added while augering from 0.5m for dust suppression O Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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
Pocket penetrometer (kPa) ‘ ’

Water sample pp
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 13
PROJECT: Proposed Mixed-Use Development EASTING: 330361 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251056 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth -g_ o)) ) ] Dynamic Penetrometer Test
T (m) of g9 g |5 E_ Results & g (blows per 150mm)
Strata o =8 3 Comments 5 10 15 20
.1 CONCRETE SLAB A4 o : : : :
| FILLING: light brown medium sand filling, damp AE 0‘2 PID <1
Below 0.2m: slightly gravelly sand filling, with ’
anthropogenic inclusions (concrete and brick fragments)
ANE | 04 PID <1
AE | 09 PID <1
e SILTY CLAY: red-brown and pale grey silty clay, with /1 B
some sand and ironstone bands, damp V4
e
4!
1/l
: : ANE | 15 PID <1
4!
e
L3 18 vd
Bore discontinued at 1.8m
- Target Depth Reached
-2 -2
L3 -3
-4 -4
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.1m; SFA (TC bit) taken to 1.8m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: [0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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
Pocket penetrometer (kPa) ‘ ’

Water sample pp
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 14
PROJECT: Proposed Mixed-Use Development EASTING: 330373 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251044 DATE: 25/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
1| Depth -g_ o ) ] Dynamic Penetrometer Test
T (m) of g9 g |5 E_ Results & g (blows per 150mm)
Strata o =8 3 Comments 5 10 15 20
.1 CONCRETE SLAB A4 | : : : :
' FILLING: yellow-brown fine to medium sand filling J
ANE | 05 PID <1
FSt ANE | 038 PID <1
09 Bore discontinued at 0.9m >
i Terminated on buried concrete slab i
-2 -2
-3 -3
-4 -4
RIG: Hand Tools DRILLER: SS/RMM LOGGED: RMM CASING: Uncased

TYPE OF BORING: Diatube to 0.1m; Hand Auger to 0.9m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: Hole drilled adjacent to buried underground storage tank O Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND
G D

as sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia)  PL(D)Point load diametral test I5(50) (MPai ‘ ’ oug a s ar ne rs

Water sample pp  Pocket penetrometer (kPa)
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd
PROJECT: Proposed Mixed-Use Development
LOCATION: 469-483 Balmain Road, Lilyfield

SURFACE LEVEL: 34.8 AHD
EASTING: 330373
NORTHING: 6251044

BORE No: 14A
PROJECT No: 72046.03
DATE: 26/02/2019

DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
I Degree of Rock . - . . -
Description Wea?thering e Strength | = I;ractyre Discontinuities Sampling & In Situ Testing
—| Depth f ST T || SPACng ® Test Results
Z| (m) [ s3:3 |5 |%|‘é§ (m) B - Bedding J - Joint L go. 8\° &
Strata 2z532,qC 3|f|3|§|6|b|f 5 82 38 | S-Shear  F-Fault £ |oele®
TTISHLE HI2I8IsI£12lE| s S5 o< 14 Comments
CONCRETE SLAB TTTTT]A 4 TTTTTT 1T 11
01 FILLING: Tight brown fine to medium : : : : : : : : : : : : H H
sand filling, with some RERE RERRE EREERE
anthropogenic inclusions (concrete,
timber) and ironstone gravel, trace : : : : : : : : : : : : H H
roots, damp
10 1 I 11
T Tl I 11l
I FErrrd I
T Tl I 11l
Lst 10 1 I 11
T Tl I 11l
I FErrrd I
1 T Tl I 11l AE PID=3
- SILTY CLAY: orange-brown and : : : : : 4 : : : : : : : H H
brown Si|ty claywith some ironstone I I I I I V4 I I I I I I I II II
bands, damp
’ [ I 4 I R A R A I 11l
[V I 11l
N 7« I I A A I [ AE PID-=45
Ly AT I
165 RN AERERE IR
’ SILTSTONE: extremely low N — RN | 111
Lol strength, extremely weathered, L =i | |11 c l100] o
highly fractured, orange-brown and Pt | |1
pale grey siltstone, with iron Frrrl = |1 | |1
L2 cemented bands RN - |1 | | |l
| | Am: RE L :
22 TTT1 T T 100mm
I | I
I | I
I | I
I | I cleol o
Lt ' |11 2.6-2.69m: B(x13),
[ | I 0-10°, ro, ir-un, cly
Lol 10 | 1L 0-10mm, fe stn
K RN | L1 [M278-2.84m: J(3),
[ 11 | | | | 45°sv,ro, ir-un, cly
N 20-30mm
3 403 : _I |11 | I _
SANDSTONE: extremely low to [ 111 | || | 3.03-3.21m: B(x6), PL(A) = 0.62
medium strength, highly weathered, 1IN | || | 0-20° ro, un, cly =Y
highly fractured, brown and pale 1R | || nO-10mm, festn
grey, fine grained sandstone, with th11 | I 3|-21|'3-2205m3~’~ 70% 1o
i pl, cly 20mm
iron cemented bands : : : : : : H \3.31m:Ds, 300mm
I | I c|8]|o0
i | '] 3.59-3.68m: J(x2), sv,
1INEN | I '\ fo, ir-st, cly 20mm
_ 1INEN | I | 3.68m: Cs, 20mm
e P : L L_3.79m: Ds, 40mm
- :i|>|<[ Dir{\a 83m: CORE LOSS:
s s I
3.98m: Ds, 20mm
a3 = — ——=—""[“4.04m’ CORE LOSS:
;‘2 r T . LI I LI T 90mm
[ SANDSTONE: medium to high It P T T 14 43m: Ds, 8omm
strength, highly then moderately : : : : : : = H 4.29-4.32m: B(x2), PL(A) = 1.6
weathered, fractured then slightly 0-10°, ro, un, cly 5mm
fractured, pale grey and red-brown, It |1 N 4.43m: B. 0° 1o un. cl
medium grained sandstone, thinly il |1 |11 \vn C|92]69
bedded with laminations dipping (I |1 [ 4.46-4.48m: B(x3),
20-30° [l |1 I 0-15°, ro, pl-ir, fe stn
I |1 [
el I |1 [
I |1 [
[ T L1 I |
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.5m

TYPE OF BORING:  Diatube to 0.1m; SFA (TC bit) to 1.5m; NMLC coring to 9.89m

WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: Hole drilled 0.4m east of BH14 (towards wall), 100% water loss from 4.5m depth; groundwater monitoring well installed: 0-2.2m blank PVC,
2.2-9.89m slotted PVC, 0-0.5m bentonite plug, 0.5-9.89m gravel and hole collapse, gatic concreted at surface

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: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 14A
PROJECT: Proposed Mixed-Use Development EASTING: 330373 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251044 DATE: 26/02/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
I Degree of . . - - -
Description Wez?thering | . I;raacérr:e Discontinuities Sampling & In Situ Testing
| Depth of 7| SPacing ' ) o |0 Test Results
o (m) %55 (m) B - Bedding J - Joint g gdga\c &
Strata E2Z3erx Blg| [5 82 88 | S-Sher F-Faut F1°2]® | comments
SANDSTONE: medium to high FTrTT 1T T PL{A)=0.83
strength, highly then moderately 1 A [
weathered, fractured then slightly [ [
fractured, pale grey and red-brown, I [
medium grained sandstone, thinly L 11
bedded with laminations dipping 1 1
20-30° (continued) NI |1l ¢ 100! 53
I [
I | .
il Nl 5.64-5.77m: J(x4),
0-20°, ro, ir, fe stn
il "
b Lol 5.85m: Ds, 180mm
N I I 6m: Ds, 30mm
6.07m: slightly weathered, [ [ [0 .03m: J, 40-60°, ro, ir,
cross-bedded at 0-20° L 1 fe stn PL(A) = 0.34
[ I 11 .04m: B, 0°, ro, pl, cly
6.3 - - 3mm
SANDSTONE: medium then high 1] [0 \5 n o
Strength,fresh,mostlyunbrokeg, i I 1l t.18m.B,0,ro, pl, fe
grey, medium grained sandstone, T 1l st c |100| 94
medium bedded, with some I rrn [
occasional carbonaceous or 11 I 11
cross-bedded laminations [N I 1 |1|}]| 6.65m:B,0° ro,pl-un,
Lol [T [ i) en
[ (R
[T 11l PL(A)=1.8
-7 [ (R
[T 11l
[ (R
(I I
[ (R
(I I
[ (R C [100] 100
(I I
[ (R
1 I
Ll T I
“ i i
s BRRN IR PLA) =1
11 N 8.05m: B, 0°, ro, ir, cly
1 [ 11 11| wvn
[T [ 11l
1 I
[T [ 11l
AN N C (100|100
1 I
1 I
1 I
Lol 1 I
“ ] i
Lo BRRN IR PLA =11
1 I
1 I
1 I
] i
NERN N C | 1001100
1 I
1 I
1 I
l ol Bore discontinued at 9.89m 1 I
¢ - Target Depth Reached ! ! ! ! ! ! !! !!
9.89 ——t—++ —t
[ L1l 11
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.5m

TYPE OF BORING:  Diatube to 0.1m; SFA (TC bit) to 1.5m; NMLC coring to 9.89m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS: Hole drilled 0.4m east of BH14 (towards wall), 100% water loss from 4.5m depth; groundwater monitoring well installed: 0-2.2m blank PVC,
2.2-9.89m slotted PVC, 0-0.5m bentonite plug, 0.5-9.89m gravel and hole collapse, gatic concreted at surface

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




BORE: 14A PROJECT: LILYFIELD FEBRUARY 2019

Project No:

m Douglas Partners BHID: & -« ~BHIYA
t | Ground Depth: O ,‘S"SM
Core Box No.: — poX /5

hﬁ[lm.hmh]:ulmrltmtmﬂm.

‘33\“—% 03 B.Nm;\ g&H QA :

BORE: 14A PROJECT: LILYFIELD FEBRUARY 2019

R -~ % oL Project N *‘%‘3‘2&%#03
/) Douglas Partners BH ID; %‘i BH 1218

Geotechnics | Environment | Groundwater Depth: O 5-789m
Core Box No.: — Rox o)

hmhﬂrhiui-mlnxdmlh .'.d]ﬁrl

5.0m - 9.89m




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 15
PROJECT: Proposed Mixed-Use Development EASTING: 330350 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251070 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtf;i?]‘; o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
_s| Depth ST T ]| Spacing = Test Result
2| (m) of 2353 g |%|6§ (m) B-Bedding J - Joint g 12%19 . es &esu S
Strata z2z32 O 3 %z23 522 8o S-Shear  F-Fault > |8 8|g°
EE330K 5181512121805 Ss 4 Comments
CONCRETE SLAB TTTTT -2 FTTTTTI TT
01 FILLING: brown sand filing, with : : : : : : : : : : : H
some clay and ash, and RERE RERRE m
anthropogenic inclusions (including
concrete, brick fragments, asbestos Frrn FErd Il
fibre cement and clinker), damp LT LEET Il
Il T Il E Grab sample
I LT Il
08I~ SILTY CLAY: brown togreysiltyclay | | | 111 [ A 11111 I
(possible filling) LA Il
Ll LAt Il
I LT Il
I FErrrd I
rto1o SILTSTONE: extremely low I I I I I I I I I I I ” NE PID <1
strength, extremely weathered, pale ——— 11-2.16m: B(x), 0°, ro0
grey and red brown siltstone, with I pl,clyvn Y
iron cemented bands : : '
Il
Il
H c [100] 0
Il
Lol I
Il
I
r2 Il
I
2.16m: Cs, 50mm
2.23-2.27m: J, 40-60°,
.31-2.49m: J, SV, ro,

\_pl cly co C |100]| 12 PL(A)=1.6

2.54m: B, 0°, ro, pl, cly
10mm
.56m: B, 0-20°, ro, cu

.63m: Cs, 20mm PL(A)=0.38
2.67m: Cs, 10mm
.7m: Cs, 20mm
.73m: B, 0°, ro, pl, cly
.92m: B, ro, pl, fe stn,
cly 5mm PL(A) =
.94m: Cs, 20mm PL(A)
.98m: Cs, 50mm PL(A)
3.09-3.17m: J, 40°, ro, pl
3.17-3.26m: B(x4), ro,
pl, cly 5mm

3.26m: Ds, 20mm
3.37m: J, sv, ro, pl, cly
20mm

3.6m: Cs, 10mm
3.61-3.64m: J(x3), sv,
ro, pl PL(A) = 0.56
\3.68m: Cs, 40mm

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
INTERBEDDED SANDSTONE and J|'
SILTSTONE (60:40): low to high |
strength, highly fractured, I
FSr orange-brown sandstone and dark I
grey and brown siltstone, fine to
medium grained sandstone :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0.14
1.9
1.1

C |100| 23

371 SANDSTONE: medium strength,

highly to moderately weathered,
slightly fractured, red-brown medium
to coarse grained sandstone, thinly
bedded with laminations dipping
20-30°

T TPIRSY

31

3.95m: B, 0-20°, ro, pl,
fe stn

4.01-4.03m: J, sv, ro, ir,
fe stn

4.35-4.38m: J, 40°, ro

un, fe stn c 100! 63 _
\'4.47—4.56m: B(x3), 0°, PL(A) = 0.51

ro, pl, fe stn, cly 2-3mm
4.65m: Ds, 30mm

3
S
I
|
:
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:

-
=3
I
|
:
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I ro, pl, cly vn
: .28m: Cs, 30mm
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

5.0

RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.1m
TYPE OF BORING:  SFA (TC bit) to 1.0m; rotary to 1.1m; NMLC coring to 9.88m

WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering

REMARKS:

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: Roche Group Pty Ltd SURFACE LEVEL: 34.8 AHD BORE No: 15
PROJECT: Proposed Mixed-Use Development EASTING: 330350 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251070 DATE: 22/02/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
o Degree of i inuiti i i i
Description Wez?thering | . I;raacérr:e Discontinuities Sampling & In Situ Testing
—| Depth of £| spacing ) . o |0 Test Results
4 (m) %‘5; (m) B - Bedding J - Joint g gdga\" 2
Strata 32zex Slz| |5 8% B8 | S-Shear F-Faut F1°2|% | comments
SANDSTONE: high strength, FTTrT T T T C [100] 921 PLA)=13
slightly weathered then fresh, [T R
slightly fractured to unbroken, grey, [l |11 | 5.17-5.19m: B(x2), 0°
medium to coarse grained I [ E ] ro, pi, fe stn T
sandstone LI N | o
I | |
I [ | C [100| 92
I | |
I [ |
I | |
Lal I [ |
1 [ | | 5.83m:J, 0-30°, ro, cu,
I [Tl | festn
-6 111 R IR 5.97-6.00m: J, 60-90°,
I [ 1| |l | roplecln
[ I [ N
Il [
111 1 | 6.27m: B, 0-10°, ro, un,
[ I I |1 | clyimm
[ I [ . C |100| 77
I [ .
I [ .
[ I [ .
Lol I Il ‘R e
N I I I I I I II I 6.78m.B,0,r0, pl,fe PL(A)=096
stn
I [
-7 1] b [
I [
I [
I [
o o
RERR I R
I [
I (N
Il [ 7.65m: B, 0°, ro, pl, cly PL(A)=1.6
Lol [ [ 11 1] Smm
b Il I
I [
-8 Il I
I [
Il I
I [
Il I
I [ c |100| 100
Il I
Il I
Il I
Il I
Lol Il I
“ o o
o BERR IR PLA) =12
Il I
Il I
Il I
Il I
T I 11l ¢ | 100/ 100
Il I
Il I
Il I
Il I
- Il I
Rl Il I PL(A)=1.3
988 "B ore discontinued at 9.88m : : : : : : :: ::
RIG: Geo-205 DRILLER: SS LOGGED: RMM CASING: HQto 1.1m

TYPE OF BORING:  SFA (TC bit) to 1.0m; rotary to 1.1m; NMLC coring to 9.88m
WATER OBSERVATIONS: No Free Groundwater Observed Whilst Augering
REMARKS:

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: 15 PROJECT: LILYFIELD FEBRUARY 2019

Project No: —72046.02
m Douglas Partners BHID: © - BMIS
t | Ground Depth: < . -~ I]-Sm
Core Box No.: — ®=o | -

1.11m - 5.0m

BORE: 15 PROJECT: LILYFIELD FEBRUARY 2019

Project No: -720H6-03

E/DDouglas Partners BHID: ¢ - BMIE

Geotechnics | Environment | Groundwater Depth: & «~ %=9% TEm
Core Box No.: —~ B 2/2

5.0m - 9.88m




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.7 AHD BORE No: 16
PROJECT: Proposed Mixed-Use Development EASTING: 330325 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251073 DATE: 25/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth -g_ =] ) 8 Dynamic Penetrometer Test
T (m) of a9 % = E_ Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
.1 CONCRETE SLAB A+ 4] : : : :
' FILLING: brown gravelly sand filling, fine and medium
ironstone gravel, with some clay, trace ash, damp AE | 02 PID <1
0.3
SILTY CLAY: stiff, orange-brown and brown silty clay L
0.6m: grading to orange-brown and red brown L/l
0.8m: grading to pale grey and red-brown, with some 111 AE | 05 PID <1
ironstone bands L/l
Fst : : “AE | 07 PID <1
4!
0.9 - -
Bore discontinued at 0.9m : : :
B - Target Depth Reached " L >
L2 -2
L3 -3
-4 -4
RIG: Hand Tools DRILLER: RMM LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.15m; Hand Auger to 0.9m

WATER OBSERVATIONS: No Free Groundwater Observed

REMARKS: *BD3 taken at 0.7m [0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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 (xmmdia)  PL(D)Point load diametral test I5(50) (MPai ‘ ’ oug a s ar ne rs

Water sample pp  Pocket penetrometer (kPa)
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Roche Group Pty Ltd SURFACE LEVEL: 34.5 AHD BORE No: 17
PROJECT: Proposed Mixed-Use Development EASTING: 330337 PROJECT No: 72046.03
LOCATION: 469-483 Balmain Road, Lilyfield NORTHING: 6251083 DATE: 25/02/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
1| Depth -g_ )} ) I Dynamic Penetrometer Test
T (m) of g9 g |5 E_ Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
.1 CONCRETE SLAB A4 : : : :
) FILLING: brown sand and gravel filling, with some clay
and ironstone gravel, trace ash, damp AE | 02 PID <1
03 FILLING: brown and red-brown cobble or boulder filling, AE | 0.35 PID <1 :
r [ 94M\with iron cemented bands : : : :
& Bore discontinued at 0.4m I : : : |
For - Practical refusal in filling L : .
-1 -1
-2 -2
L3 -3
-4 -4
RIG: Hand Tools DRILLER: RMM LOGGED: SMM CASING: Uncased

TYPE OF BORING:  Diatube to 0.1m; Hand Auger to 0.4m

WATER OBSERVATIONS: No Free Groundwater Observed
REMARKS: [0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

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 (xmmdia)  PL(D)Point load diametral test I5(50) (MPai ‘ ' oug a s ar ne rs

Water sample pp  Pocket penetrometer (kPa)
Geotechnics | Environment | Groundwater

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

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




m Douglas Partners

Geotechnics | Environment | Groundwater

Results of Dynamic Penetrometer Tests

Douglas Partners Pty Ltd
ABN 75 053 980 117

www.douglaspartners.com.au

96 Hermitage Road
West Ryde NSW 2114
PO Box 472

West Ryde NSW 1685
Phone (02) 9809 0666
Fax (02) 9809 4095

Client Roche Group Pty Ltd Project No. 72046.03
Project Proposed Mixed-Use Development Date 11/03/2019
Location 469-483 Balmain Road, Lilyfield Page No. 1 of 2
Test Locations BH1 BH2 BH4 BH6 BH7 BHS8 BH9 BH10 | BH11 | BH12
Depth (m) Penetration Resistance
Blows/150 mm
0.00-0.15 12 10 E E E E E E E E
0.15-0.30 13 28 35/60 | 15/10 9 E 9 *4/30 8 4/80
0.30 -0.45 9 19 HB HB 14 5 11 9 10 HB
0.45-0.60 6 16 10 3 5 18 12
0.60-0.75 10 13 15 4 13 18 10
0.75-0.90 7 18 6 4 9 5 5
0.90 - 1.05 8 20/60 7 6 8 3 23
1.05-1.20 10 HB 6 10 16 5 25/130
1.20-1.35 End End End End End HB
1.35-1.50
1.50-1.65
1.65-1.80
1.80-1.95
1.95-2.10
210-2.25
2.25-2.40
2.40-255
2.55-2.70
2.70-2.85
2.85-3.00
Test Method AS 1289.6.3.2, Cone Penetrometer 4| Tested By RMM
AS 1289.6.3.3, Sand Penetrometer O Checked By HDS

Remarks

END = TEST TERMINATED

20/60 = 20 BLOWS FOR 60 MM OF PENETRATION

HB = HAMMER BOUNCING, REFUSAL
E = EXCAVATED
REF = REFUSAL

*TEST COMMENCED BELOW SLAB, START DEPTH 0.2M




Douglas Partners Pty Ltd

Douglas Partners

’ ’ www.douglaspartners.com.au
Geotechnics | Environment | Groundwater 96 Hermitage Road

West Ryde NSW 2114

PO Box 472

West Ryde NSW 1685

Phone (02) 9809 0666
Fax (02) 9809 4095

Results of Dynamic Penetrometer Tests

Client Roche Group Pty Ltd Project No. 72046.03
Project Proposed Mixed-Use Development Date 11/03/2019
Location 469-483 Balmain Road, Lilyfield Page No. 2 of 2

Test Locations BH13 | BH14 | BH15 | BH16 | BH17

Penetration Resistance

Blows/150 mm

Depth (m)

0.00-0.15 E E E E

0.15-0.30 9 1 8 3

0.30-0.45 22 19

g (o |m

0.45-0.60 271110 5/20 20

o | O | O

HB

-
(o))

0.60-0.75 Ref 25/30

0.75-0.90 0

(¢,

Ref

0.90-1.05 10/0 20

1.06-1.20 HB Ref

1.20-1.35

1.35-1.50

1.50 - 1.65

1.65-1.80

1.80-1.95

1.95-2.10

210-2.25

2.25-2.40

2.40-2.55

2.55-2.70

2.70-2.85

2.85-3.00

Test Method AS 1289.6.3.2, Cone Penetrometer 4| Tested By RMM
AS 1289.6.3.3, Sand Penetrometer O Checked By HDS
Remarks END = TEST TERMINATED
20/60 = 20 BLOWS FOR 60 MM OF PENETRATION
HB = HAMMER BOUNCING, REFUSAL
E = EXCAVATED
REF = REFUSAL




Groundwater Field Sheet

)| Douglas Partners

# Geofechnics | Environment | Groundwater

Bare Vebune = cazing voheme + Slter pack

Project and Bore Installation Details ;m;.sun(mm;.;.mdgm
Bore / Standpipe ID: 77 7] Where: m=3.14

Project Name: nwporatity (0.3 for meut filker pack
Project Number: A el L material)

Site Location: o r e
Bore GPS Co-ord: By fazgtk of Sler pack
Installation Date: o= diameter of cazing
GW Level (during drilling): - m bgl 8ore Vol Normally: 7.2%h
Well Depth: m bagl

Screened Interval: m bgl

Contaminants/Comments: -

Bore Development Details

Date/Time: 22.2.1(9

Purged By: 1%

GW Level (pre-purge): 9 .04 m bgl

GW Level (post-purge): .0 f m hgl

PSH observed: Yes [/ No ( interface [/ visual ). Thickness if observed:

Observed Well Depth: Ci 149 m bgl

Estimated Bore Volume: L L

Total Volume Purged:; (target no drill mud, min 3 well vol, ordry ) 22 = a/fe,,

Equipment: S trs e

Micropurge and Sampling Details

Date/Time: a2 0

Sampled By: L s

Waeather Conditions: Orep-code, bhfGrima

GW Level (pre-purge): 2. 4L A " mbgl

GW Level (post sample): Lt 3 A mbgl

PSH observed: Yes [-No X interface / visual ). Thickness if observed:

Observed Well Depth: .47 m bgl

Estimated Bore Volume: fe j L

Total Volume Purged: L

Equipment:

TPS mofr

néc/?é%’{, P 4 i L(Dfoﬁ “?ldéc[?

Water guall Y Paramaters
Time [/ Volume Temp {°C) DO (mgll) | EC (kS or mSiem) pH Turbidity Redox (mV}
Stabilisation Criteria (3 readings) 6.1°C +/- 0.3 mgil +{- L’;% +f- 0.1 +f 10% +-10mV
L/ | 149 =73 | 60¢ G- 7| 172 J £
3/ 2 22 5 | 200 6 0% 550 7/ O
s /*3 22 2.9 & 570 T 79 7 7
2/ 4 2z 2.63 A0S A2 82 o L
4 /.S 22 0 L7 50T 630 A L
(L /& 02 -4 A 60 a8 G, LAt 6 4 |/
2 /32 22 7 2.59 Ly 821 67 i
Additional Readings Following DO % Sat SPC TDS
stabilisation:
Sample Detat!
Sampling Depth (rationale): -7 mbgl, el oF by, Sulieiin
- |Sample Appearance (e.g.
colour, siltiness, odmfr): C é&"‘ /ey Q{?ﬁ /Jé éaéfi /l/ ez
Sample ID: 4 ’/ v
QAIQC Samples: A WEXIETX ]

Sampling Containers and
filtration:

2 HEL tial, 203 falty, bty i TP @/@5: betif,

Comments / Observations;

o oy

Rev March 2012



| Douglas Partners

& Geotechnics | Environment | Groundwater

Groundwater Field Sheet

Project and Bore Installation Details

Bore / Standpipe 1D: RE 7

Project Name: BT 1ol 0D

Project Number:

Site Location:

Bore GPS Co-ord:

Installation Date:

Bore Volumse » caning volmne + Eler pack
vohime
= w4 = niahid -l 4
Wheze: £=314
= porenty (03 for mew fiker pack
matenad)
b = height of water cohmn
4= dixmeter of sl
b= bength of Glter pack
d; = dizratar of easing

GW Level {during drilling): - m bgl Bore Vol Normally: 7.2%h
Well Depth: m bgl

Screened Interval: m bgl

Contaminants/Comments: -

Bore Development Defails

Date/Time: 20.2 19

Purged By: i

GW Level {pre-purge): ¥.29 m bgl

GW lLevel {post-purge): & 7 m bgl

PSH observed: Yes /(N& ( interface / visual ). Thickness if chserved:
Cbserved Well Depth: 9.3 m bgl

Estimated Bore Volume: [ L

Total Volume Purged: (target: no drill mud, min 3welival. ordry) &2 J/ )
Equipment: ayye 174
Micropurge and Sampling Details

Date/Time: G.» {7

Sampled By: 74

Weather Conditions: Dt 547 LSO

GW Level (pre-purge): & 0o~ mbgl

GW Level (post sample): 579 m byl

PSH ohserved: Yes [/ No/ ( interface / visual ). Thickness if observed:
Gbserved Well Depth: Cr.® ] mbgl

Estimated Bore Vaolume: Ea L

Total Volume Purged: g L

Equipment;

ferfomo  THS )& Zﬁ/% T, &

Water Quality Parameters

Time [ Volume TFemp (°C) DO {mglL) | EC(uS or mSicm) pH Turbidity Redox (mV)
Stabilisation Criteria (3 readings) 6.1°C +f- 0.3 mgiL. +- 3% +-0.1 +f- 10% +- 10 mV
ofoF 22 A e/ ] 49 G | 4L/ o
2/ [ 5 23 { 320 A G /7 RS 7
e S v 22,2 AT AP 393 =P 3
i /3] 2.2,/ 3 2z Ea=y) ST (2 /I
eI A2 > 550 Ad & S & A (S 2.3
Additional Readings Fallowing DO % Sat SPC DS
stabilisation:
Sample Details
Sampling Depth {rationale): ool mbgl, /fea um

Sample Appearance {e.g.
colour, siltiness, odour):

S//'}J‘%é /Wép&f/ /Va o'j&*r, /ﬂgé 55/%“”

Sample ID:

QA/QC Samples:

2H )

Sampling Containers and
filtration:

2r by, Ar UL HA2s 5@%@, i 700/ @wéw,lggam;{w L.

Commentis / Observations:

/l/ o U “G'/G )

Rev March 2012



)|Douglas Partners

d Geotechnics | Environment | Groundwater

Groundwater Field Sheet

Bere Volume = ¢azsing vobume + Sler pach

Project and Bore I[nstallation Details ;mﬁ—w(xk;d:’fl-mdﬂﬁ
Bore / Standpipe ID: AHSE Where: m=314
Project Name: F el O a = pocosty (0.3 for st filter pack
Project Number: waterial)
Site Location; s et o
Bore GPS Co-ord: By dempths of Sibter pack
installation Date: ;= duemster of cazing
GW Level (during drilling): - mbagl Bore Vol Normally: 7.2h
Well Depth: m bgl
- {Sereened Interval; m bgl
Contaminants/Comments: -
Bore Development Details
Date/Time: 28.32.19
|Purged By: 7é
GW Level (pre-purge): L-F 7 mbgl
GW Level (post-purge): .8/ m bgl
PSH observed: Yes /NG interface / visual ). Thickness if observed:
Observed Well Depth: &.Gix m bgl
Estimated Bore Volume: i
Total Volume Purged: (target: no drill mud, min 3 well vol, or dry } 2oL, LA
Equipment: Tesod— &

Micropurge and Sampling Details

Date/Time: O6.0%. fd /1720
Sampled By: 7

Weather Conditions: I IR NN

GW Level (pre-purge): .22 " mbgl

GW Level (post sample): G- 94 m bgi

PSH observed:

Yes /~No [ interface / visual ). Thickness if observed:

Observed Well Depth: 9.1y m bgl
Estimated Bore Volume: A G L
Total Volume Purged: I @] L

Equipment: ﬂé’r:}’/%/fﬂ//', /ﬂi-/?’m[/ ’ (‘j;’ ZOQ: 75/6«@;
Water Quality Parameters (/ .

Time [/ Volume Temp {°C) DO {mg/) | EC{uS or mSicm) pH Turbidity Redox (mV)
Stabilisation Criteria (3 readings) 0.1°¢C +/- 0.3 mgiL +/- 3% +-01 +f~ 10% +{; 10 mV
/1 244§ 1 6.9 T 4-67 ] (80 $ 7
= /2 22. 9 | o3l X Lia m K §3
L /73 —z 3 o146 So3 L 70 [ol oF
A /i ). 2 Q. 9L Lo | (96 i
P /g 22| @ 19 H9Y Ly &1 ULy g
') /& 22 | O 1Y Ha 9 a3 a3 £
{2 /7 22. 2 Q< 4qJ Lt o 1~ 7o 24
[ L /& ) EN HG 6 &2z 74 87

Additional Readings Foliowing DO%Sal  |SPC TDS
stahilisation:
Sample Details
Sampling Depth (rationale): 7 q mbgl, Mellle odd pod. Gl

Sample Appearance (e.g.
colour, siltiness, odour):

%”? S[’ﬂi?’% Lo bicl s gt

Sample 1D;

A

QA/QC Samples:

Sampling Containers and
filtration:

Q\dﬁéﬁ/ vmé, Qr/’/fyajf)ééﬁé JJ/’%‘,’/ Ry SO0y orios
VR Y A

Comments / Observations:

)

NS

Rev March 2012



Groundwater Field She

}Douglas Partners

& Geotechnics | Environment | Groundwater

et Bore Volume = caring volume + Shey pack

Project and Bore Installation Details ;mm*n{myu_&égm
Bore { Standpipe ID: {2 £ &L P Woee 7314
Project Name: ; = parenty (03 for most filter pack
Project Number: Drebedd. O Eaaterial)
Site Location: ' e
Bore GPS Co-ord: Iy Sengeh of Bher pack
Installation Date: d;= dizmnater of casing
GW Level (during drilling): - m bgl Bora Vol Normally: 7.2%h
Well Depth: m bgl
Screened interval: m bgl
Contaminants/Comments; -
Bore Development Details
Date/Time: 27 .2.(F
Purged By: TE
GW Level (pre-purge): 2./7Z m bal
GW Level (post-purge): </ -S4 mbgl
PSH observed: Yes / No { interface / visual ). Thickness if observed:
Observed Well Depth: Q.29 mbgl
Estimated Bore Volume: L L
Total Volume Purged: {target: no drill mud, min 3wellvol. ordry) 202 | 2
Equipment: /e ) fea P
Micropurge and Sampling Details
Date/Time: 6-3(9 — {(Lio00)
Sampled By: 7Y
Weather Conditions: (O arert, W/eretm
GW Level (pre-purge): =, 7./ " mbgl
GW Level (post sample): S~ 10 m bg|
PSH observed: Yes /o X interface [ visual ). Thickness if observed:
Observed Well Depth: 941 m bg|
Estimated Bore Volume; oS g L
Total Volume Purged: e L
Equipment: ﬁl’f”r/oﬂ"“[-) , -7-‘}93 W f L0/ /;féy
Water Qualit Parameters
Time [/ Volume Temp {°C) DO (mg/l) | EC(uS or mSicm) pH Turbidity Redox (mV)
Statbilisation Criteria {3 readings) 0.1°Cc +/- 0.3 mglL +- 3% +-0.1 +-10% +/- 10 mV
e RS [ g/ .35 (32 57
le /2 J2.3 Q-6 A5 G S5 | s/ J>
L 7R 72.0 0.2 < Lo Gy 2 { L4
& fir 2.9 o2 a2l G b8 Y 4 4y
il F 2l g N 6 o2 Gty ( A= [z
/6 19 .27 536 PN G0
ree /& 214 026 AN 636 3 G
i6 /4 A0 N & 38 G- %1 ~ e e
p 70 0200 | .33 633 G- 2c¢ HJ 46
Additional Readings Following DO % Sat 5PC DS
stabilisation:
Sample Details . .
Sampling Depth {rationale): L5 mbgl, 4t Al ol (A cpfornn
Sample Appearance (8.0, —| f f@’
colo&ﬁ'. siltri):ess. odmfr):g /ﬁ *fﬁ(% C;{dfré / ‘Z‘w ) jﬁa ﬁg 52;»;% gﬁjf?& 7 © dw/é‘ﬁ g%
Sample |D: VAN S
QA/QC Samples: { - —
Sampling Containers and o~ ;
filtratl?cn:g Sz % ot / f‘{“' . J /Q? ’/Jj Kifz/
/.}:; ;
Camments / Observations: .
A/

Rev March 2012




Appendix E

Laboratory Test Reports




/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

. customerservice@envirolab.com.au
o'n LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 212269-B

Client Details

Client Douglas Partners Pty Ltd
Attention Tom Gordon
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72046.02, Lilyfield
Number of Samples 15 SOIL
Date samples received 26/02/2019

Date completed instructions received 08/03/2019

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 15/03/2019

Date of Issue 15/03/2019

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Nick Sarlamis, Inorganics Supervisor

Jacinta Hurst, Laboratory Manager

212269-B 10f6
R0OO NATA

ACCREDITED FOR
TECHNICAL
COMPETENCE



Client Reference: 72046.02, Lilyfield

Soil Aggressivity

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Resistivity by calculation

Chloride, Cl 1:5 soil:water
Sulphate, SO4 1:5 soil:water

212269-B
R0OO

UNITS

pH Units
pS/icm

ohm m
mg/kg

mg/kg

212269-B-7
BH4

0.5

21/02/2019
SOIL

8.7
280
36
26
280

212269-B-8

BH4
1.5
21/02/2019
SOIL
8.4
180
56
<10
100

20f6



Client Reference: 72046.02, Lilyfield

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 250C in accordance with APHA 22nd ED 2510 and Rayment &
Lyons. Resistivity is calculated from Conductivity.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

212269-B 3 of 6
R0OO



Client Reference: 72046.02, Lilyfield

QUALITY CONTROL: Soil Aggressivity Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
pH 1:5 soil:water pH Units Inorg-001 102
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 102
Resistivity by calculation ohm m 0.1 Inorg-002 <0.1
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 96
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 100

212269-B 4 of 6
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Client Reference: 72046.02, Lilyfield

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

212269-B
R0OO

50f6



Client Reference: 72046.02, Lilyfield

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

212269-B 6 of 6
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Andrew Fitzsimons

From: Andrew Fitzsimons

Sent: Friday, 8 March 2019 7:32 PM

To: Andrew Fitzsimons

Subject: FW: Further testing for Lilyfield project - 72046.02

From: Tom Graham [mailto:Tom.Graham @douglaspartners.com.au]

Sent: Friday, 8 March 2019 12:05 PM )
To: Aileen Hie <AHie@envirolab.com.au> V-‘p’( ' 2'7,2,(: CP B
Subject: Further testing for Lilyfield project - 72046.02 T

AT S‘)"C/{

Hi Aileen,

Can | please schedule the following tests for samples that we have already sent you.

Soil Aggressivity: ﬂz,_._

e BH4/0.5(212269-7)
gy ® BH#/1.5 (212269-8)

e BH13/0.4 (212661-11)

¢ BH16/0.7 (212661-17)

Can | also schedule Water Aggressivity:
e BH1(21963-1)

Let me know if there are any issues.

Cheers,

Tom Graham | Environmental Scientist

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

96 Hermitage Road West Ryde NSW 2114 | PO Box 472 West Ryde NSW 1685 ‘ | |
P: 02 9809 0666 | F: 02 9809 4095 | M: 0427 032 254 | E: Tom.Graham@douglaspartners.com.au %&I;SEHCHOICE AW

flin

This enail is

diatety and be aware that any disclosure, copying,
e company does 1ot niake any commitment thraugh emails

If you are not intended recipie )
w5 of this information is prohibited

Ple

Disclaimer

The information contained in this communication from the sender is confidential. Tt is intended solely for use by the recipient
and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure, copying, distribution
or taking action in relation of the contents of this information is strictly prohibited and may be unlawful.

This email has been scanned for viruses and malware, and may have been autornatically archived by Mimecast Ltd, an
innovator in Software as a Service (Saa$S) for business. Providing a safer and more useful place for your human generated
data. Specializing in; Security, archiving and compliance. Ta find out more Click Here.
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ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201
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CERTIFICATE OF ANALYSIS 212661-A

Client Details

Client Douglas Partners Pty Ltd
Attention Tom Graham
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72046.02, Lilyfield
Number of Samples 22 Soil
Date samples received 04/03/2019

Date completed instructions received 08/03/2019

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 15/03/2019

Date of Issue 15/03/2019

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Nick Sarlamis, Inorganics Supervisor

Jacinta Hurst, Laboratory Manager

212661-A 10f6
R0OO NATA

ACCREDITED FOR
TECHNICAL
COMPETENCE



Client Reference: 72046.02, Lilyfield

Soil Aggressivity

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Resistivity by calculation

Chloride, Cl 1:5 soil:water
Sulphate, SO4 1:5 soil:water

212661-A
R0OO

UNITS

pH Units
pS/icm

ohm m
mg/kg

mg/kg

212661-A-11

BH13
0.4

22/02/2019

Soil
9.1
1,200
9.0
24
2,900

212661-A-17
BH16
0.7
25/02/2019
Soll
6.1
35
280
<10
20

20f6



Client Reference: 72046.02, Lilyfield

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 250C in accordance with APHA 22nd ED 2510 and Rayment &
Lyons. Resistivity is calculated from Conductivity.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

212661-A 3 of 6
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Client Reference: 72046.02, Lilyfield

QUALITY CONTROL: Soil Aggressivity Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
pH 1:5 soil:water pH Units Inorg-001 102
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 103
Resistivity by calculation ohm m 0.1 Inorg-002 <0.1
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 94
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 98

212661-A 4 of 6
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Client Reference: 72046.02, Lilyfield

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

212661-A
R0OO
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Client Reference: 72046.02, Lilyfield

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

212661-A 6 of 6
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Andrew Fitzsimons

From: Andrew Fitzsimons

Sent: Friday, 8 March 2019 7:32 PM

To: Andrew Fitzsimons

Subject: FW: Further testing for Lilyfield project - 72046.02

From: Tom Graham [mailto:Tom.Graham@douglaspartners.com.au]
Sent: Friday, 8 March 2019 12:05 PM

To: Aileen Hie <AHie@envirolab.com.au>

Subject: Further testing for Lilyfield project - 72046.02

Hi Aileen,
Can | please schedule the following tests for samples that we have already sent you.
Soil Aggressivity:

e BH4/0.5(212269-7) Qe f. 21266~ A

e BH5/1.5(212269-8)

o BH13/0.4 (212661-11) TAT ofd /
s BH16/0.7 (212661-17 =
) Du,é’ : XL) /SJ / ?

Can | also schedule Water Aggressivity:

o BH1(21963-1) W____._
I

Let me know if there are any issues. f

Cheers,

Tom Graham | Environmental Scientist

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

96 Hermitage Road West Ryde NSW 2114 | PO Box 472 West Ryde NSW 1685 CLIENT c“ﬁ'lﬁﬁw

P: 02 9809 0666 | F: 02 9809 4095 | M: 0427 032 254 | E: Tom.Graham@douglaspartners.com.au

$lin

This emall is co

WINNER

ended recipient, please notify us immediately and be aware that any disclosure, copying,
Wation is prohibited. Picase note that the company does not make any commitment through emalls

al. 1f you are not the
terits of this info

Disciaimer

The information contained in this communication from the sender is confidential. It is intended solely for use by the recipient
and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure, copying, distribution
or taking action in relation of the contents of this infarmation is strictly prohibited and may be unlawful.

This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd, an
innovator in Software as a Service (SaaS) for business. Providing a safer and more useful place for your human generated
data. Specializing in; Security, archiving and compliance. To find out more Click Here.
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CERTIFICATE OF ANALYSIS 212963-A

Client Details

Client Douglas Partners Pty Ltd
Attention Tom Graham
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72046.02, Lilyfield
Number of Samples 7 WATER
Date samples received 07/03/2019

Date completed instructions received 08/03/2019

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 15/03/2019

Date of Issue 15/03/2019

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Nick Sarlamis, Inorganics Supervisor

Jacinta Hurst, Laboratory Manager
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R0OO NATA
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Client Reference: 72046.02, Lilyfield

Miscellaneous Inorganics

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

pH

Electrical Conductivity
Resistivity by calculation
Chiloride, CI
Sulphate, SO4

212963-A
R0OO

UNITS

pH Units
pS/icm
ohm m
mg/L

mg/L

212963-A-1

BH1
06/03/2019
WATER
14/03/2019
14/03/2019
6.9
530
19
36
48
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Client Reference: 72046.02, Lilyfield

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 250C in accordance with APHA 22nd ED 2510 and Rayment &
Lyons. Resistivity is calculated from Conductivity.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

212963-A 3 of 6
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Client Reference: 72046.02, Lilyfield

QUALITY CONTROL: Miscellaneous Inorganics Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 14/03/2019 14/03/2019
Date analysed - 14/03/2019 14/03/2019
pH pH Units Inorg-001 102
Electrical Conductivity pS/icm 1 Inorg-002 <1 103
Resistivity by calculation ohm m 0.1 Inorg-002 <0.1
Chloride, CI mg/L 1 Inorg-081 <1 86
Sulphate, SO4 mg/L 1 Inorg-081 <1 86
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Client Reference: 72046.02, Lilyfield

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

212963-A
R0OO
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Client Reference: 72046.02, Lilyfield

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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Andrew Fitzsimons

From: Andrew Fitzsimons

Sent: Friday, 8 March 2019 7:32 PM

To: Andrew Fitzsimons

Subject: FW: Further testing for Lilyfield project - 72046.02

From: Tom Graham [mailto:Tom.Graham@douglaspartners.com.au]
Sent: Friday, 8 March 2019 12:05 PM

To: Aileen Hie <AHie@envirolab.com.au>

Subject: Further testing for Lilyfield project - 72046.02

Hi Aileen,
Can | please schedule the following tests for samples that we have already sent you.

Soil Aggressivity:
e BH4/0.5(212269-7)

e BH5/1.5(212269-8) zﬂ% » 21245 g/,l

e BH13/0.4 (212661-11)
e BH16/0.7 (212661-17) e J.«fﬂ
Can | also schedule Water Aggressivity: D W ] 17’/#/! 7
e BH1(21963-1). '
Let me know if there are any issues. 4:'-‘,!- =
Cheers,
Tom Graham | Environmental Scientist
Douglas Partners Pty Ltd | ABN 75 053 980 117 | www.douglaspartners.com.au FINANCEAL REVIEAY
96 Hermitage Road West Ryde NSW 2114 | PO Box 472 West Ryde NSW 1685 CLIENT CHOICE AW

P: 02 9809 0666 | F: 02 9809 4095 | M: 0427 032 254 | E: Tom.Graham@doualaspartners.com.au

flin

WINNER

[f you are not the intended recipient, please notify us im mediately and be aware that any disclosure, copying,
onitenis of Lhis information is prohibited. Picase note that the cermpany does not make any commitment through emails

Disclaimer

The information contained in this communication from the sender is confidential. It is intended solely for use by the recipient
and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure, copying, distribution
or taking action in relation of the contents of this information is strictly prohibited and may be unlawful.

This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd, an
innovator in Software as a Service (SaaS) for business. Providing a safer and more useful place for your human generated
data. Specializing in; Security, archiving and compliance. To find out more Click Here.



/\ Envirolab Services Pty Ltd
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ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
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CERTIFICATE OF ANALYSIS 212965

Client Details

Client Douglas Partners Pty Ltd
Attention Tom Graham
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72046.02, Lilyfield
Number of Samples 1 Material
Date samples received 07/03/2019

Date completed instructions received 07/03/2019

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 14/03/2019

Date of Issue 12/03/2019

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Asbestos Approved By Authorised By
Analysed by Asbestos Approved Identifier: Panika Wongchanda
Authorised by Asbestos Approved Signatory: Lucy Zhu

Results Approved By
Lucy Zhu, Senior Asbestos Analyst

Jacinta Hurst, Laboratory Manager

212965 10f5
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ACCREDITED FOR
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Client Reference: 72046.02, Lilyfield

Asbestos ID - materials

Our Reference

Your Reference

Date Sampled

Type of sample

Date analysed

Mass / Dimension of Sample

Sample Description

Asbestos ID in materials

212965
R0OO

UNITS

212965-1
BH15/0.5
22/02/2019
Material
11/03/2019
45x31x4mm

Grey compressed
fibre cement
material
Chrysotile
asbestos
detected
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Client Reference: 72046.02, Lilyfield

Method ID Methodology Summary

ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

212965 3of5
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Client Reference: 72046.02, Lilyfield

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

212965
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Client Reference: 72046.02, Lilyfield

Report Comments

Samples received in good order
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/) Douglas Partners . CHAIN OF CUSTODY DESPATCH SHEET

Geotechnics | Environment | Groundwater

Project No: 72046.02 Suburb: Lilyfield To: Envirolab Ser\'fices
Project Name: Proposed Mixed-Use Development Order Number 12 Ashley Street, Chatswood
Project Manager: Tom Graham Sampler: RMM Attn: Aileen Hie
Emails: Tom.graham@douglaspartners.com.au john.russell@douglaspartners.com.au| Phone:
Date Required: "Sameday 0 24 hours O 48 hours O 72 hours [ Standard 7~ Email: ahie@envirolab.com.au
Prior Storage: 0O Esky 0O Fridge & Shelved Do samples contain ‘potential’ HBM? Yes 0 No O (If YES, then handle, transport and store.in accordance with FPM HAZID)
Sample | Container
p=] ,
% Type Type Analytes
E . .
Sample Lab © = O 2 2 8 Notes/preservation
D iD w g w 8 g 0
o A O 5 )
© D [ 1 . -8
a = O o <
BH15/0.5 \ 22/02/19 1 ACM P X
ﬂ?WE_O% g8 ffviolap se,
N Chd
~doby L[sH ] g
5 PAP _
ma;:?ece!'ved.: 94-3 14
PQL (S) mg/kg : ANZECC PQLs req’d for all water analytes O
PQL = practical quantitation limit. If. none given, default to Laboratory Method Detection Limit Lab ReportiReference No:
Metals to Analyse: 8HM unless specified here:
Total number of samples in container: 1 Relinquished by: TG | Transported to laboratory by: Bonded Courier
Send Results to: __——Deuglas-Partrers Pty Lid | Address: - ' | Phone: Fax:
Signed: L‘W Received by: € Lo Ve Goare. | Date & Time: "7-3-(9 [3:32
/




m Douglas Partners

Geotechnics | Environment | Groundwater Page 18 of 18

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

This report must be read in conjunction with all of the attached pages 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 contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the hazards
likely to be encountered during construction and the controls required to mitigate risk. This design
process requires risk assessment to be undertaken, with such assessment being dependent upon
factors relating to likelihood of occurrence and consequences of damage to property and to life. This,
in turn, requires project data and analysis presently beyond the knowledge and project role respectively
of DP. DP may be able, however, to assist the client in carrying out a risk assessment of potential
hazards contained in the Comments section of this report, as an extension to the current scope of works,
if so requested, and provided that suitable additional information is made available to DP. Any such risk
assessment would, however, be necessarily restricted to the geotechnical / groundwater components
set out in this report and to their application by the project designers to project design, construction,
maintenance and demolition.

Douglas Partners Pty Ltd

Geotechnical Investigation, Proposed Mixed-Use Development 72046.03.R.001.Rev2
469-483 Balmain Road, Lilyfield June 2023
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