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Area 23: St Leonards Development

1. Introduction

This report presents the results of a geotechnical investigation carried out for the proposed Area 23
St Leonards residential development in Sydney. The geotechnical investigation was commissioned
by Berry Road Development Pty Ltd and was carried out in general accordance with Coffey fee
proposal (Ref: SYDGE219558AA dated 14 June 2018). The objective of this investigation was to
provide geotechnical information to support planning and design of the proposed development.

It is understood that the proposed development involves the construction of multi-unit residential
buildings up to 13-storey high and residential amenities with underground car parking. At the time
when this report was prepared the architectural design is still under development and with no firm
details of the intended development.

2. Site Description

The site currently comprises 19 individual houses with several sheds, swimming pools and large trees
within an area of 6,318 m2 in the St Leonards South Precinct. The site is bounded by Berry Road to
the West, River Road to the South, Park Road the East, houses to the north, with Berry Lane running
north-south through the middle. The general topography of the site slopes south towards River Road,
steepening into outcropping sandstone (approximately 5m high) at the southern end of Berry Road.
Figure 1 illustrates the site locality and boundaries.

Figure 1: Site location plan
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Area 23: St Leonards Development

3. Desktop Study Information
3.1. Local Geology

Review of the 1:100,000 Sydney Geological Sheet indicates the site is situated near the boundary of:

e Ashfield Shale: Dark-grey to black claystone-siltstone and fine sandstone-siltstone laminite of the
Wianamatta Group.

o Hawkesbury Sandstone: Medium to very coarse-grained quartz sandstone, very minor shale and
laminite lenses. Typically bedded between 1 m and 3 m thickness; and

These units are typically separated by the Mittagong Formation comprising interbedded shale and
sandstone of variable strength, generally less than 8m thick.

The Prospect/Parramatta River Acid Sulphate Soil Risk Map indicates that the site is in an area of no
known occurrences of acid sulphate soils, consistent with the geology and site elevation.

3.2. Soil landscape and erodibility

The Sydney Soils Landscape Sheet indicates that the majority of site is within the Glenorie soll
landscape with the southern boundary underlain by the Gymea soil landscape. Glenorie landscapes
are characterised by undulating to rolling low hills on Wianamatta group shales. The soil horizons are
typically friable to hardsetting topsoil, underlain by grey to brown, plastic clays with shale gravel. Clays
within the lower horizons are typically moderately reactive, with potential for erodibility.

Gymea soil landscapes are characterised by undulating to rolling rises and low hills on benched
Hawkesbury sandstone. Soil horizons below the topsoil are typically clayey sand, slightly reactive with
very low erodibility, transitioning to moderately reactive, highly erodible clay.

3.3. Groundwater

Reference to the WaterNSW All Groundwater Map indicates there are no registered groundwater
bores within 500 m of site. Groundwater is expected to follow regional topography, flowing south-east
to Berry’s Creek, towards Balls Head Bay and Sydney Harbour.

3.4. Local Coffey investigations

During an early stage of the project development, Coffey completed a geotechnical walkover of part of
the site (48-54 River Rd, 47 Berry Rd and 42-50 Park Rd). The outcomes were reported in Coffey
report GEOTLCOV25696AA-AC. The walkover identified sandstone outcropping in the southern
portion of site at residences bounding River Road.

Coffey has conducted geotechnical investigations to the north of the Pacific Highway in this locality
(about 20m higher in elevation). Those investigations have encountered ground conditions consistent
with the geology, with deeply weathered Ashfield Shale over Hawkesbury Sandstone. These
investigations encountered some groundwater seepage but were generally not sufficiently deep to
encounter the permanent groundwater table.
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Area 23: St Leonards Development

3.5. Underground Services

Coffey completed a Dial Before You Dig (DBYD) request on 10/08/2018 (Attachment A) and received
a response indicating the following authorities’ own assets within the vicinity of the site:

o Ausgrid: Assets run along the site boundary with Berry Rd, as well as further west within Berry
Road. Assets also run along River Rd to the south and appear to enter 50 River Road;

e Jemena: A 50 mm line runs along the Park Rd boundary of site and a 200 mm line runs along the
Berry Rd and River Rd boundaries, with a connection entering 50 River Road. An additional 32
mm line runs parallel on the western side of Berry Rd;

o NBN: Fibre optic lines run along Berry, River and Park Roads on both sides of the roads,
connecting to all properties;

e Sydney Water. Water mains run within Berry, River and Park Roads. A sewer main runs down
Berry Lane, entering 38 Park Road from the west until about halfway within the property,
continuing north into the abutting houses. At the intersection of Berry Lane and River Road, the
sewer main heads East-North-East, traversing across 52 Park Road;

e Telstra: Utilities run along Park, River and Berry Roads on both side of the road, entering each
property from the street. Minor connections are mapped from 40B to 40A and 48 to 46, Park Road
and 43A to 43 Berry Road;

e PIPE Networks: A letter confirms that these utilities are within Telstra ducts and as such, a
separate plan is not included.

No plans were available at the time of this report for services within the residential property bounds.

4. Fieldwork Summary

4.1. Ground Investigation

Prior to starting the intrusive investigation, Coffey cross-referenced the DBYD plans with the proposed
boreholes, and engaged Geotrace Pty Ltd (Geotrace) to conduct service locating at every exploratory
hole location.

Coffey commissioned Terratest Pty Ltd (Terratest) as the drilling subcontractor. The ground
investigation was carried out between 20 and 24 August (Boreholes 4 to 9) and between 27 and 29
August 2018.

Each borehole was initially advanced using a hand auger to either 1.5 m below existing ground level
(bgl) or refusal in case of unmapped or hard to detect underground services. After hand augering,
Terratest utilised a track mounted drill rigs (Geoprobe 7822DT or Hinowa HP9503) drill rig with solid
stem augers and tungsten-carbide (TC) drill bit to advance the borehole until encountering rock.
Standard Penetration Tests were conducted in soils between 1.0 to 1.5 m bgl and every subsequent
1.5 m until refusal. When rock was encountered boreholes were continued by NMLC coring to target
depth.

Upon reaching the target depth of 10.0 m bgl, monitoring wells were installed in boreholes BH 1, 3, 5,
7A and 9. Typically, 6 m of 50 mm slotted PVC with an end cap was installed from 10.0 m bgl to 4.0 m
bgl with non-slotted PVC was installed to the surface. The wells were filled with well-graded sand to
approximately 0.5 m above the top of the slotted PVC, topped by approximately 0.5 m of bentonite
plug seal. The wells were finished with grout from the top of bentonite to the surface, with a roadbox
cover installed flush with the existing ground level.

Boreholes BH 2, 4, 6, 7 and 8 were backfilled with soil cuttings and sand.

Refer to the Exploratory Hole Location plan in Appendix B for the locations of boreholes and
groundwater monitoring wells.
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4.2. Exploratory boreholes
Table 1 provides a summary of the geotechnical boreholes.

Table 1: Geotechnical boreholes

Rotary 10 10.48 BH1 (10.02m) Yes (10m deep) Hinowa
Core i HP9503
Drilling BH2 (10.11m) No (backfilled)

BH3 (10.08m) Yes (10m deep)

BH4 (10.42m) No (backfilled) Geoprobe

7822dt

BH5 (10.00m) Yes (10m deep)

BH6 (10.07m) No (backfilled)

BH7 (1.60m) No (backfilled/obstruction)

BH7A (10.26m) Yes (10m deep)

BH8 (10.00m) No (backfilled)

BH9 (10.48m) Yes (10m deep)

Exploratory borehole logs are presented in Appendix B. These provide information including the
methods used, samples taken, tests carried out and descriptions of the strata encountered.

4.3. Groundwater Monitoring

Details of the instrumentation installed in the exploratory holes for groundwater monitoring are shown
with the relevant logs in Appendix B. Records of groundwater monitoring carried out by Coffey after
the fieldwork period are presented in Appendix D.

5. Results of Investigation

5.1. Encountered Geology

The encountered subsurface ground profile at the site was consistent with the published and
anticipated geology. A layer of varying thickness fill/topsoil overlying mainly residual soils derived from
the underlying sandstone that increased in strength with depth.
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5.2. Geotechnical Model

Using the subsurface information from the geotechnical investigation, the encountered ground
conditions have been characterised into the geotechnical units presented in Table 2 below.

Table 2: Summary of geological units encountered

1 Fill/Topsoll Gravelly Clayey SAND / Clayey 0.0 (Ground level) 0.15-3.20
SAND / Sandy CLAY
2 Residual soil Silty/clayey/gravelly SAND / Sandy 0.15 0.15-3.00
CLAY / CLAY
3a Hawkesbury Class V Sandstone — mainly 0.57-3.0 3.20-5.80
Sandstone highly weathered
Class IV Sandstone — moderately 0.8-3.2 0.5-49
to slightly weathered
3b Hawkesbury Class Ill Sandstone — Slightly (with 22-6.2 Thickness not
Sandstone some moderately) weathered proven, but >3.4m
Class Il Sandstone — Slightly 45-9.6 Thickness not
weathered to Fresh proven, but >4.1m
Notes:

1. The depths and unit thicknesses are based on the boreholes and may not represent the
stratigraphy or the maximum or minimum depths and thicknesses of stratigraphic units across
the entire site.

2. Rock classification is based on the system presented in “Foundations on Sandstone and
Shale in the Sydney Region” Aust. Geomech. Jnl, Dec 1998, Pells et al (1998).

Interpreted Geological cross sections (refer to Figures 3, 4 and 5 in Appendix B) illustrate the varying
thicknesses of the different geological units from north to south and east to west.

5.3. Groundwater Conditions

Groundwater monitoring standpipes were installed after drilling in boreholes BH1, BH3, BH5, BH7A
and BH9. Details of the installations can be found in the engineering logs (refer to Appendix C).

Groundwater levels monitored during the intrusive investigation, however as water is used in the
coring process, a more reliable method of obtaining a true groundwater level is to return to the site
approximately one week later, once an equilibrium has been reached.

Groundwater levels were recorded on 4 September 2018 and are tabulated in Appendix D. These
groundwater levels may not have stabilised, and a further round of groundwater monitoring is
recommended.

5.4. Laboratory Test Results

Geotechnical laboratory testing of soil and rock samples were carried out in accordance with:

e AS 4133 Methods of Testing Rocks for Engineering Purposes
e AS 1289 Methods of Testing Soils for Engineering Purposes

Coffey, A Tetra Tech Company
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Soil tests were conducted in NATA accredited laboratories of Coffey Testing and Eurofins | MGT and
rock point load tests were carried out by Coffey Services in our Chatswood core storage facility.
Results are summarised in Tables 3, 4 and 5.

Table 3: Soil Index test results

Sample ID Moisture Content Atterberg Limits %

BH Depth (m) % PL PI LS
BH1 1.0-145 8.7 28 17 11 4.0
BH2 25-28 11.2 28 16 12 45
BH3 1.0-1.45 15.2 41 19 22 8.0
BH4 25-2.95 10.6 31 19 12 5.0

The results of Soil Aggressivity testing were assessed in accordance with Australian Standards AS3600-2018
Concrete Structures and AS2159-2009 Piling — “Design and Installation”. Chemical test results indicated the
following expected ground conditions for buried steel and concrete structural elements.

Table 4: Soil Aggressivity results

Sample ID Moisture Content Aggressivity

BH Depth (m) % Sulphates (SO4) pH
BH4 1.0 17 <30 8.2
BH7 1.0 15 <30 8.7
BH8 0.8 18 46 8.5

Table 5: Laboratory test results — Rock Point Load tests

BH1 1.83 0.06 BH2 9.04 1.48 BH4 5.76 1.39
BH1 2.36 0.13 BH2 10.00 1.57 BH4 5.90 0.97
BH1 3.42 0.53 BH3 2.27 0.17 BH4 6.22 1.42
BH1 4.49 0.68 BH3 3.17 0.27 BH4 6.44 0.70
BH1 5.33 0.57 BH3 4.72 0.33 BH4 7.30 0.90
BH1 6.44 0.21 BH3 5.50 0.75 BH4 8.24 0.33
BH1 7.42 0.82 BH3 6.63 0.48 BH4 9.44 1.46
BH1 8.48 0.64 BH3 7.70 1.29 BH4 10.31 2.06
BH1 9.47 0.53 BH3 8.21 0.90 BH5 1.90 0.11
BH2 3.18 0.27 BH3 9.63 0.86 BH5 2.75 1.20
BH2 4.26 1.66 BH3 10.00 0.99 BH5 3.90 0.93
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BH2 5.39 2.65 BH4 3.06 0.93 BH5 4.91 1.04
BH2 5.69 0.62 BH4 3.45 0.89 BH5 5.12 0.94
BH2 7.00 1.13 BH4 4.00 1.03 BH5 5.38 1.04
BH2 8.00 1.44 BH4 4.76 1.34 BHS5 6.10 1.39
BH5 6.30 1.10 BH6 9.45 0.72 BH8 6.32 1.42
BH5 7.10 1.10 BH6 10.00 1.53 BH8 7.32 0.87
BH5 7.62 0.74 BH7A 3.55 0.52 BH8 8.32 0.71
BH5 8.09 0.94 BH7A 4.60 0.62 BH8 9.30 1.09
BH5 8.89 1.30 BH7A 5.54 0.21 BH9 1.39 1.71
BH5 9.09 1.16 BH7A 6.58 1.14 BH9 2.02 0.45
BH5 9.20 1.13 BH7A 7.74 0.96 BH9 3.56 0.54
BH6 1.04 0.71 BH7A 8.00 1.02 BH9 4.43 0.77
BH6 2.07 0.28 BH7A 9.00 0.21 BH9 5.72 0.34
BH6 3.00 1.06 BH7A 10.00 0.60 BH9 6.55 0.26
BH6 4.13 0.75 BH8 1.65 0.76 BH9 7.27 0.75
BH6 5.13 0.59 BH8 2.36 0.70 BH9 8.24 0.58
BH6 6.45 0.86 BH8 2.49 1.30 BH9 9.00 1.23
BH6 7.45 0.80 BH8 3.13 1.16 BH9 10.00 0.92
BH6 8.44 0.38 BH8 5.00 1.13 BH8 6.32 1.42
BH5 7.62 0.74 BH6 9.45 0.72 BH8 7.32 0.87
BH5 8.09 0.94 BH6 10.00 1.53 BH8 8.32 0.71
BH5 8.89 1.30 BH7A 3.55 0.52 BH8 9.30 1.09
BH5 9.09 1.16 BH7A 4.60 0.62 BH9 1.39 1.71
BH5 9.20 1.13 BH7A 5.54 0.21 BH9 2.02 0.45
BH6 1.04 0.71 BH7A 6.58 1.14 BH9 3.56 0.54
BH6 2.07 0.28 BH7A 7.74 0.96 BH9 4.43 0.77
BH6 3.00 1.06 BH7A 8.00 1.02

Point load tests were carried out at approximately 1m intervals in suitable rock core samples
recovered from each of the boreholes. Tests were carried out by a suitably trained geotechnical
engineer after all core samples had been transported to the Coffey storage facility in Chatswood.
Axial test results have only been shown in Table 5, whereas both axial and diametrical are displayed
on the engineering logs that can be found in Appendix B.
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6. Geotechnical Discussion & Recommendations

6.1. Excavation

6.1.1. Excavatability

When this report was prepared, details of likely basement depths were not provided.

Excavation of Geotechnical Units 1, 2 and some 3a (mainly Class V Sandstone) should be able to be
excavated using conventional earthmoving equipment such as a tracked excavator with toothed
bucket or a tracked excavator. Light ripping may be necessary to assist where stronger rock bands
occur. Where moderately weathered or better sandstone is present, hard rock excavation techniques
such as large dozers fitted with rippers, or large excavators fitted with rock saws, rock grinders and
rock hammers may be used. The use of hard rock excavation techniques will cause vibrations that
could damage vibration sensitive structures, infrastructure and underground services. Assessment of
the potential impacts of excavation induced vibrations should be considered as part of the detailed
design and excavation planning.

6.1.2. Unsupported excavations

Batter slopes or bench excavation may be possible where excavations can be set back sufficiently
from adjacent structures and roads. The batter slopes or benches should be scaled following
excavation to remove all loose material which could slide or topple from the face during construction
and hence pose a risk to construction personnel.

Table 5 below provides a summary of the recommended batter slopes for each geotechnical unit likely
expected within the depth of excavation. It should be noted that the proposed batters in rock are
subject to assessment by a geotechnical engineer during construction. If adverse joints or other
defects are present, flatter batters or slope stabilisation may be required.

Fill 2H:1V 3H:1V
Residual Soil 1.5H:1V 2.5H:1V
Class V Sandstone 1H:1V 1.5H:1V
Class IV Sandstone 0.5H:1V 1H:1V
Class lll Sandstone or better Near vertical 0.5H:1V

Note 1: Up to 3 months maximum

6.1.3. Temporary excavation supports

Where unsupported, open excavations are impracticable, a shoring wall should be required during
construction. Sheet pile walls are considered impractical for the proposed excavation due to the
shallow depth of rock level.

Typically, in these geological conditions a drained basement would be constructed at this site. This
could comprise either anchored soldier pile retaining walls with shotcrete infill or anchored contiguous
pile retaining walls as excavation support depending on wall stiffness requirements. For preliminary
design Coffey recommends the piles be drilled and socketed into rock below the bulk excavation (BE)
level. Where it is important to minimise adjacent ground movements due to the presence of sensitive
structures or services, internal bracing and/or tie-back anchors may also be required during
construction.

Coffey, A Tetra Tech Company
SYDGE219558-GAR-RPT-02 8
30 August 2022



Area 23: St Leonards Development

Based on our experience, a slope batter for fill and natural soil steeper than 1V:1H during excavation
is not recommended. As is recommended in the table above, class V sandstone can be formed in a
1H:1V slope batter during construction. However, if adverse joints or other defects are present, flatter
batters or slope stabilisation (such as shotcrete) may be required. Subject to the assessment of actual
site conditions by an experienced geotechnical engineer or geologist during excavation, a near
vertical cut in class IV sandstone can be achieved with the possibility of geotechnical stabilisation.

Table 7 presents recommended design parameters for the design of the temporary retaining wall
where there is a level retained ground surface. The Ko values in Table 2 assume that some wall
movement and relaxation of horizontal stress will occur due to the excavation. Actual in-situ Ko values
may be higher, particularly in the rock units. Retaining wall analyses will need to consider surcharges,
footing loads from adjacent structures and hydrostatic pressure. These values should be reconsidered
when the nature and depth of excavation is known.

Table 7: Preliminary parameters for site retention

Table 7: Bulk Effective Effective Coefficient  Coefficient  Coefficient Elastic
Density Cohesion ¢’ Friction of Active of Earth of Passive modulus

Rec:mdm Y (kN/m3) (kPa) Angle @’ Earth pressure at Earth En (MPa)
ende (degrees) pressure, rest, Ko pressure,
paramete Ka Kp

rs for
temporar
y
retaining
L

designMa
terial

Fill 19 0 25 0.4 0.50 25 10
Residual 20 5 25 0.4 0.5 2.5 20
Soils
Class V 22 10 30 0.3 0.5 3.5 40
Sandstone
Class IV 23 30 35 0.27 0.5 3.7 100
Sandstone

Ground anchor design should be based on allowing effective anchorage to be developed by locating
the bond length behind an ‘active zone’, determined by drawing a line at 45° from the base of the wall
to intersect the ground surface behind the excavated face. The following ultimate bond stresses
presented in Table 8 below can be adopted for ground anchor design with the provision that bond
lengths are between 3 m to 5 m and anchors are to be proof loaded to at least 1.5 times their design
working load.

Table 8 - Recommended bond stresses for ground anchor design

Unit / Material Description Ultimate Bond Stress (kPa)
Class V sandstone 200
Class IV sandstone 500
Class lll sandstone 800
Class Il sandstone 1500

6.1.4. Excavation-induced ground movements

Excavation will cause some ground movements adjacent to the excavation site. The magnitude of the
movements that will be experienced by a retaining wall will depend on various factors including the
earth pressures that exist, groundwater conditions and construction sequence. Documented data has
shown that for well-designed and constructed shoring, vertical and lateral movements can be about
0.1% to 0.3% of the retained height at the excavation face. Lateral ground movements can occur at
distances up to twice the basement depth from the edge of excavations.
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It shall be noted that the assessment of excavation-induced ground movements involves detailed soil
structure interaction analysis. The accuracy of the assessment results plays an important role in
determining the impact of the excavation on the adjacent structures and roads as well as evaluating
the effectiveness of the proposed retaining wall. If this assessment is required, Coffey can provide the
assessment (by numerical analyses) during the detailed design when more design information
becomes available.

It is recommended that dilapidation surveys be carried out prior to the commencement of the
excavation to assess the condition of the buildings within the zone of influence of the excavation.
Potential risk of damage to buildings from ground movements during excavation should be considered
during the development of the excavation methodology. Ground movements of the buildings should
be monitored during excavation to reduce the risk of damage from excessive ground movements.

6.1.5. Groundwater control during excavation

Groundwater seepages in this geological setting typically occur at soil/rock interfaces, through joint
swarms and in bedrock joints and partings. Bedrock seepage in sandstone bedrock could be
assumed as typically flowing toward local drainage lines or the regional water table, along horizontal
bedding planes and sub-vertical joints. Sandstone is not typically a highly permeable material;
therefore, the rock mass permeability will be governed by joints, bedding planes, and other defects
within the rock mass.

Groundwater levels recorded to date suggest basement excavation could encounter groundwater
inflow. In this geology groundwater inflows into the basement can generally be controlled using
conventional sump and pump techniques for discharge into stormwater or sewer systems networks,
subject to regulatory approvals. For a drained basement, permanent floor and wall drainage will need
to be maintained to dispose of groundwater inflows throughout the life of the structure. It is expected
that such a drainage system would include a sub-floor drainage blanket with slotted drainage pipes
and a sump and pump system with the ability to effectively back flush the system for long-term
maintenance.

6.1.6. Excavation-induced vibrations

The use of excavation plant such as impact hammers will generate vibrations that may affect any
surrounding sensitive structures and buried services. Measures to mitigate the risks associated with
construction vibration such as the use of jack hammer and excavator during construction should be
considered. It is recommended that vibration monitoring be undertaken on the existing structures and
on the ground adjacent to the structures. The vibration limits in Table 8 are commonly recommended
to reduce the risk of vibration damage to sensitive receptors.

Table 8: Recommended ground vibration limits for structures

Residential or low-rise buildings in good condition 10
Reinforced concrete commercial and industrial buildings in good condition 25

6.2. Foundations

It is understood that the foundations for the proposed development include both shallow and deep
foundations.

Conventional bored piles or Continuous Flight Auger (CFA) piles are expected to be appropriate for
the proposed development. Table 10 presents preliminary geotechnical parameters for pile design.

Table 9:Recommended design parameters for foundation design
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Class V Sandstone 3 150 80

Class IV Sandstone 8 400 400

Class lll Sandstone 30 1000 750

Class Il Sandstone 60 1500 1000
Notes:

a) Assumes a minimum embedment depth of at least 0.5 m into the relevant bearing stratum or
one pile dimeter, whichever is deeper.

b) Shaft adhesion assumes a rough socket (at least grooves of depth 1 mm to 4 mm and width
greater than 5 mm at spacing of 50 mm to 200 mm)

c) Foundation unit extends to a depth of at least 5 times of pile diameter below pile toe.

A geotechnical strength reduction factor (®g) of 0.5 can be adopted in limit state design of pad or strip
footings. The recommended ultimate bearing pressures are contingent upon successful ‘spoon
testing’ in drilled holes to a minimum depth of 1.5 times the footing width.

For limit state design of piles, the design ultimate geotechnical pile capacity is derived by applying a
geotechnical strength reduction factor (®g) to the ultimate geotechnical pile capacity assessed using
the ultimate shaft resistance and end bearing values shown in Table 9. In accordance with AS2159-
2009, @y is dependent on an Average Risk Rating (ARR) which considers various geotechnical
uncertainties, foundation system redundancy, construction supervision, quantity and type of pile
testing. To assist you with preliminary design we suggest ®g of 0.5 could be adopted assuming some
pile testing will be specified.

The use of limit state design also requires assessment of the serviceability performance of the
foundation system, including pile group interaction effects. This should be carried out by an
experienced geotechnical professional using well-established and soundly based methods. The
elastic modulus value given in Table 10 may be adopted but it should be noted that the accuracy of
settlement prediction is dependent on construction methods as well as material stiffness, both of
which can involve degree of uncertainty.

6.3. Soil Aggressivity

Based on laboratory test results summarised in Table 4, the soil has an exposure classification of
‘Mild’ and ‘Non-aggressive’ as according to AS2159-2009 for concrete and steel.

6.4. Earthworks
6.4.1. Subgrade preparation

Prior to the construction of subgrade layers by engineered fill, the pavement layer and the underlying
fill should be removed and stockpiled separately for appropriate reuse. The exposed material should
be proof rolled with at least four passes of a non-vibratory smooth drum roller of minimum 12 tonne
dead weight. Any soft or heaving areas should be excavated and replaced with engineered fill.

It is expected that trafficability in silty and clayey materials for wheeled vehicles can be difficult during
and following rainfall due to surface heaving and / or rutting.

Coffey, A Tetra Tech Company
SYDGE219558-GAR-RPT-02 "
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Area 23: St Leonards Development

6.4.2. Engineered Fill compaction

For bulk earthworks using modern purpose-built earthmoving plant, fill material should be placed in
layers not exceeding 300mm loose thickness and moisture conditioned to Standard Optimum
Moisture Content (SOMC) + 2%.

All engineered fill should be compacted to achieve a minimum dry density ratio of 98% SMDD
(Standard Maximum Dry Density and moisture conditioned to SOMC £ 2% at the time of compaction.

Earthworks construction should be constructed under Level 1 geotechnical inspection and testing as
defined in AS3798-2007.

6.4.3. Re-use of material

The following comments are made regarding the suitability of site soils for re-use in areas requiring
filling:

e Where excavation or site regrade is proposed, all existing asphalt, topsaoil, fill, vegetation or other
potentially deleterious material should be removed to spoil or stockpiled for re-use as landscaping
material only.

e If existing fill encountered, it should be carefully stripped and if suitable stockpiled for re-use as
general site fill, or replacement subgrade for proposed pavement areas;

e The underlying natural soils should be carefully stripped as necessary and stockpiled for re-use
as general site fill.

7. Limitations

Subsurface conditions can be complex and may vary over relatively short distances — and over time.
The inferred geotechnical model and recommendations in this report are based on limited subsurface
investigations at discrete locations. The engineering logs describe subsurface conditions only at the
investigation locations. Further investigations may be required to support detailed design if there are
scope limitations or changes to the nature of the project. We can assist with detailed design and/or to
review designs and verify that the conditions exposed are consistent with design assumptions during
construction.

The attached document entitled “Important information about your Coffey report” forms an integral
part of this report and presents additional information about its uses and limitations.

Coffey, A Tetra Tech Company
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Caller Details

Contact: Mr Aidan McKenzie Caller Id: 1728091 Phone: 0294061217
Company: Coffey Mobile: 0419490698 Fax: Not Supplied
Address: Level 18 799 Pacific Highway Email: aidan.mckenzie@coffey.com

Chatswood NSW 2067
Dig Site and Enquiry Details

WARNING: The map below only displays the location of the proposed dig site and does not display any asset owners' pipe or cables. The area
highlighted has been used only to identify the participating asset owners, who will send information to you directly.

User Reference: country garden
=  Working on Behalf of: Other
= 3 < Enquiry Date: Start Date: End Date:
= - 10/08/2018 20/08/2018 31/08/2018
£ Address:
L “  Berry Road
_ i ] St Leonards NSW 2065
s .' ,' Job Purpose: Onsite Activity:
& % ; o Excavation Vertical Boring
@ River I_';A : Location of Workplace: Location in Road:
4 g Private Property Not Supplied
e Check the location of the dig site is correct. If not submit a new enquiry.
) = e If the scope of works change, or plan validity dates expire, resubmit your enquiry.
$ ﬁ’.*'p&-r Rd e Do NOT dig without plans. Safe excavation is your responsibility. If you do not
3 % N understand the plans or how to proceed safely, please contact the relevant asset owners.
7 Notes/Description of Works:
Map data 82018 Google  Not Supplied

Your Responsibilities and Duty of Care
e If plans are not received within 2 working days, contact the asset owners directly & quote their Sequence No.
e ALWAYS perform an onsite inspection for the presence of assets. Should you require an onsite location, contact the asset owners directly. Please
remember, plans do not detail the exact location of assets.
e Pothole to establish the exact location of all underground assets using a hand shovel, before using heavy machinery.
e Ensure you adhere to any State legislative requirements regarding Duty of Care and safe digging requirements.
e If you damage an underground asset you MUST advise the asset owner immediately.
e By using this service, you agree to Privacy Policy and the terms and disclaimers set out at www.1100.com.au
e For more information on safe excavation practices, visit www.1100.com.au

Asset Owner Details
The assets owners listed below have been requested to contact you with information about their asset locations within 2 working days.
Additional time should be allowed for information issued by post. It is your responsibility to identify the presence of any underground assets in and
around your proposed dig site. Please be aware, that not all asset owners are registered with the Dial Before You Dig service, so it is your
responsibility to identify and contact any asset owners not listed here directly.
** Asset owners highlighted by asterisks ** require that you visit their offices to collect plans.
# Asset owners highlighted with a hash require that you call them to discuss your enquiry or to obtain plans.

Seq. No. |Authority Name Phone Status

74378144 |Ausgrid 0249510899 NOTIFIED
74378146 |Jemena Gas North 1300880906 NOTIFIED
74378148 |NBN Co, NswAct 1800626762 NOTIFIED
74378143 |PIPE Networks, Nsw 1800201100 NOTIFIED
74378147 |Sydney Water 132092 NOTIFIED
74378145 |Telstra NSW, Central 1800653935 NOTIFIED
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10/08/2018
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Berry Road,St Leonards,NSW-2065
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n/a Berry Road

St Leonards NSW 2065

DBYD Job No: 14735001
DBYD Sequence No: 74378147

Copyright Reserved Sydney Water 2018

No warranty is given that the information shown is complete or accurate.

SYDNEY WATER CORPORATION

Scale: 1:1000

Date of Production: 10/08/2018
Plan 1 of 1
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For all Telstra DBYD plan enquiries - Sequence Number: 74378145
email - Telstra.Plans@team.telstra.com

For urgent onsite contact only - ph 1800 653 935 (bus hrs) | CAUTION: Fibre optic and/ or major network present

TELSTRA CORPORATION LIMITED A.C.N. 051 775 556 in plot area. Please read Fhe Duty of Care and.
contact Telstra Plan Services should you require
Generated On 10/08/2018 20:16:51

any assistance.

The above plan must be viewed in conjunction with the Mains Cable Plan on the following page

WARNING - Due to the nature of Telstra underground plant and the age of some cables and records, it is impossible to ascertain the precise location of all Telstra plant from Telstra's plans. The accuracy and/or
completeness of the information supplied can not be guaranteed as property boundaries, depths and other natural landscape features may change over time, and accordingly the plans are indicative only.
Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans.

It is your responsibility to locate Telstra's underground plant by careful hand pot-holing prior to any excavation in the vicinity and to exercise due care during that excavation.

Please read and understand the information supplied in the duty of care statement attached with the Telstra plans. TELSTRA WILL SEEK COMPENSATION FOR LOSS CAUSED BY DAMAGE TO ITS PLANT.

Telstra plans and information supplied are valid for 60 days from the date of issue. If this timeframe has elapsed, please reapply for plans.
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Appendix B — Figures
e Figure 1: Published Geological Map
e Figure 2: Exploratory Hole Location Plan

e Figures 3, 4 and 5: Geological Cross Sections
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CDF_0_9 07_LIBRARY.GLB rev:AU Lo

coffey ?>

ATETRA TECH COMPANY Borehole ID. BH1
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 28 Aug 2018
principal: date completed: 28 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,593.14; N: 6,255,592.88 (MGA94 )
drill model: Hinowa HP9503, Track mounted

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:02

drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3L z _ field tests £ = _g o5 SOIL NAME: plasticity or pa_rtlcle characteristic, § :g %f, meter
£ S ] = g S oS¢ colour, secondary and minor components 7] -E-% (kPa)
€z |_> | ¢ 2| 3|53z 28| 8% |ssss
! A~ — —HTOPSOIL: SILTY SAND: dark brown. 4 D P T TopsolL j
} 66 i FILL: Gravelly SAND: fine grained, dark brown, } } } } FILL ]
| T | tacesit. . /||| | PID:0.3 ppm ]
| ] ] CL | Sandy CLAY: fine to medium grained, low <Wp | vst ||| [PID:03ppm ]
£ ‘ . plasticity, orange-brown, with fine gravels. [ RESIDUAL SOIL i
< E 1.0— [l ]
SPT / ||| |PID:0.4 ppm ]
4,9,12 65 1 / RN ]
N*=21
. BEN b
E N E
] ]
[ T Borehole BH1 continued as cored hole RN ]
1] 2.0 N 7]
[ +64 e 11 E
1] i N ]
1] N —
1] b N ]
1] R N E
Il 30 NN .
1] N 1
a e i RN ]
1] b N b
1] i N ]
1] N 1
1] ] 11 ]
z| ||| 4.0 FET ]
1] o2 4 11 ]
L1 1 RN 1
1] N -]
1] 7 N ]
1] E N E
1] N ]
1] 50 11 ]
1] 61 ] N ]
1] E N E
1] i N ]
1] N E
1] b N ]
[ 6.0 11 —
Il Lo i RN ]
1] N 1
[ ] N ]
1] b N b
1] i 11 ]
1] N ]
|| 707 IR B
1] 59 b N ]
1] E 11 ]
1] i N ]
1] N E
1] 7 N ]
Ll |
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlasktjic”:inruit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) qu MD medium dense
T TC bit —lwator outiow R refusal ) D dense
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH1
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 28 Aug 2018
principal: date completed: 28 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

drill model: Hinowa HP9503, Track mounted

position: E: 332,593.14; N: 6,255,592.88 (MGA94 )

surface elevation: 66.20 m (AHD)

drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

CDF_0_9 07_LIBRARY.GLB rev:AU Lo

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
38 s g p= 2 colour, structure, minor components 25 e (MPa) Eg thickness, other)
S8 8| = g TS5 = diametral N o oo
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
IR P
66 ] NN [T ]
i RN LT 4
] NN [T |
L NN [T
] NN [T 7
1.0 NN N _
NN [T
65 u B
NN [T
] NN [T T
1 , NERR NIRR 1
F started coring at 1.75m L NN
7] SANDSTONE: fine to medium grained, 1111 a=0.06 I \HAWKESBURYSANDSTONE ]
red-brown to pale grey, (Class IV to V). d=0.03 L\ PT.6° PL,RO,CN _
11 g A\ JT. 10 PL, RO, CN
64 111 [ \JT,10°, PL, RO, CN i
11 [ JT,12°,PL,RO
E a=0.12 63% JT, 87°, RO E
[ 11| d=0.13 1] JT,7°,PL,RO, CN
7] 111 ] SM, Sandy clay, 91 mm 7
r | l Ll \JT,G",RO,CN 1
SM, Clay, 27 mm
3.0+ MW to I Il \JT,29°, RO, CN _
i I [ || -JT.32°,PL,RO,CN
_63 - 4
Il |1 uT. 5%, PL, RO, CN
- Il a=052 | JT, 5°, RO, CO g
. Il d=0.28 [ i
r Il [
1 Il [T s i
JT,5° RO, CN
97% . ! —
I ° I'l — PpT 8RO, CN
62 HW |1 [ g
| N N |
-%- 11 22065 | iJT,1§°, RO, CN
3L h |1 | d=0.21 I JT,2°, RO i
gls| | At Il I -
s 4.80 m: Becomes Class Il MW to | | | [ SM,Gravelly Clay, 19 mm
z SwW —
Il [
61 Il [ ]
i | ]| a=055 I _
d=0.56 0, JT, 8°, RO, XCO
] Il 82% | | [ JT 8% RO, XCO i
- 5.61 to 5.96 m: Minor Shale Lens Il [
| | = JT, 15°, RO, CN _
PT, 12°, RO, CO
L | | p1 22 PL RO, ON 7]
L60 B Il [ N PT, 8°, RO, CN 4
|1 | | [\ PT.2°,PL,RO,CN
1 1| a0z || PTEPLRO.G -
d=0.20 = 41,0, i ]
L : : } } |- JT, 13°, PL, RO, CN
I 88% [
Il [
59 1 - - N N -
© .| SANDSTONE: fine to coarse grained, l Ll — JT, 10°, RO, Fe SN
| orange-brown to pale grey, (Class Ill). 2=0.85 ) E
] I'l| g=069 | | = JT,20°,RO,CN 1
- Il [
1 I 76% || b= JT,4°,RO, CN ]
Ll [
- — -
method & support support graphic log / core recovery \ggatl'::rsliréﬂj‘:;tirratlon g?rfe?;rm; glfnaprlgxar
2[8) augerzc.:?wmg Ccasing Mmud  Nnone XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W cawh(lJ)r ade bi 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR :\é?:i ro(ﬁ:aer Z—||evel on date shown SW slightly weathered CO contact IR Irregular
; d FR fresh CS crushed seam
NMLCNMLC core (51.9 mm) P—|water inflow no core recovere *W replaced with A for alterati
NQ  wireline core (47.6mm) —|complete drilling fluid loss str(reerf;tcﬁ Wi or alteration SM seam
HQ  wireline core (63.5mm) . - i core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL  polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH1
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 28 Aug 2018
principal: date completed: 28 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

drill model: Hinowa HP9503, Track mounted

position: E: 332,593.14; N: 6,255,592.88 (MGA94 )

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s j=J A - j=J strength field tests spacing defect descriptions
g © E % ROCK TYPE: grain characterisics, _g S & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
85| o E = 2 colour, structure, minor components 2% X = axial: (MPa) 25 thickness, other)
£g| 8| s =3 T 5 | O=dametal ox ’
Q o Sa = e
£zl 2| & S 5 22 [s_=:2g ofamem |8 particular general
---| SANDSTONE: fine to coarse grained, MWto | | I ‘- JT, 2°,RO, CN
58 b orange-brown to pale grey, (Class IIl). swW| | |1 n 'jfl_\V\%ESF?gRCYNSANDSTONE 1
(continued) aw || I SR i
PT, 18°, PL, RO, CN
mwvto| CF] 11| a=086 | 76% \ JT,15°, PL, RO, CO |
- sw || [ ]| 9016 A\ JT, 34°, PL, RO, CN
| | | JT, 30°, PL, RO, CN ]
(8} JT, 24°, PL, RO, CN
2 = JT, 38°, PL, RO, CN -
z | I JT,16°, RO, CN
57 I I PT, 33°, PL, RO, CN 1
JT, 15°, RO, CN
Il 11| o085 JT, 21°, PL, RO, CN T
i A 100% JT, 22°, PL, RO, Fe VN i
FE{ 11| d=022
B i I Ef LI — JT, 3%, PL, RO, Fe CO
=
10.0— —
56 Borehole BH1 terminated at 10.02 m | I
[ T Target depth | l ]
NN
- 1 NERN -
: NN 1
11.0 : : : i
55 B _
NN
b NN 7
i NN i
- | LELT |
NN
12.0 NN T
I-54 E | |1 i
| NERR |
NN
L 1 NN E
E NN E
NN
13.0— —
NN
53 ] NN i
E NN -
] NN i
- NN
] NN i
14.0— | Il ]
5o i NERE ]
NN
NN
| 1 LI .
i NN i
NN
15.0 — ]
50 FELT
51 ] NN T
E NN i
1 NERR |
L NN
] NN ]
| Ll
method & support support graphic log / core recovery weathering & alt_eration* defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W CaWh(lel' lade DI 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR Wai rﬁre = |evel on aate shown SW  slightly weathered CO contact IR Irregular
rock roller ) no core recovered FR fresh CS crushed seam
N'(\)/'LC N.MlT.C core (?411-796mm)) P— | water inflow W replaced with A foraleration SM seam
wireline core (47.6mm — I illing fluid | streng
HQ  wireline core (63.5mm) COmlpetel ‘,1” |ngl id loss core run & RQD VL verylow i
PQ wireline core (85.0mm) ]| partial drilling fluid loss barrel withdrawn k/l lr%vdium (/oRugh\r/‘::/srough E?\‘ah;gan
HA  hand auger H high RO rough SN stained
é n’j;z;ﬁgs}f;?etsit resul RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high gLOL gﬁ)(lzllfgr?gided CO coating
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ATETRA TECH COMPANY Hole ID. BH1
- - sheet: 10of1
Piezometer Installation Log ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 28 Aug 2018
principal: date completed: 28 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,593.14; N: 6,255,592.88 (MGA94 )
equipment type: Hinowa HP9503, Track mounted

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF PIEZOMETER ONE PAGE SUMMARY 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:05

CDF_0_9 07_LIBRARY.GLB rev:AU Lo

drilling information material substance piezometer construction details
o material name bore construction license:
o3 B e} drilling company:
85 gl = 2 driller:
% 2dls| E| g & I rf|| v it no.:
£z S| & 3 > z driller's permit no.:
es | pxsaToPSOL J
b FILL
e ] | RESIDUAL SOIL
g .
] <«— Grout
AF 2 ] HAWKESBURY SANDSTONE
64 E
3 ] 3.00m
r T -«— Bentonite
B 3.50 m
4 —
Le2 i 4.02m
R )
99 .
g i
z| 3 5
g |
2 6
_60 -
] .| <— sand
7 .
8 —
_58 -
9 —
10 i 10.02m
_56 -
11—

method & support
see engineering log for details
water
10-Oct-12, water
X level on date shown
P—| water inflow
—| complete drilling fluid loss

—<| partial drilling fluid loss

c{

graphic log / core recovery

core recovered
(graphic symbols
indicate material)

no core recovered

water pressure test result
(lugeons) for depth
interval shown

ID type installation stickup tip depth water level Relative Levels
date (m) (m) (m) (AHD)
stickup tip water level
BH1 standpipe 10.02m 56.18
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ATETRA TECH COMPANY Borehole ID. BH2
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Jan 1900
principal: date completed: 27 Jan 1900
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,633.74; N: 6,255,580.28 (MGA94 )
drill model: Hinowa HP9503, Track mounted

surface elevation: 64.47 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:02

drilling information material substance
_5 o material description - ‘% hand structure and
o3 s samples& a o =3 o< §5 penetro- additional observations
3L g field tests | — = ° 25 SOIL NAME: plasticity or particle characteristic, 58| 8% meter
£a $ 5] £ £ s 58 colour, secondary and minor components ® T 22 (kPa)
5| & |8 S| 5|8 |38 of | g5
Eo| _o = 4 © ) I27) £ o 8¢ | 8888
! FILL: SILTY SAND: fine to medium grained, dark D R l
\ £ b brown. [T ]
\ i I 11 ]
| 64 FILL: CLAYEY SAND: fine to medium grained, RN —
[ ] orange-brown. [ ]
\ . oo I I RN .
‘ r 1.0 FILL: Sandy CLAY: fine to medium grained, low >Wp FL —
SPT - ici b —= T — — — —
‘ o2 ] ci |\Plastiolty, darkgrey. J st | T aCLoviume ]
‘ o CLAY: medium plasticity, orange-brown, trace FL E
S \ L 63 7 medium grained sand. N ]
a z _
< \ E 11 E
‘ Y cL Sandy CLAY: medium to coarse grained, low LT RESIDUAL SOIL E
} L 20/ plasticity, orange-brown mottled dark grey. } } } } N
Y —— L E
v VSt ]
s 62 A ] ) . ]
s Y R Discontinued for fear of equipment
Jomm | ER becoming unrecoverable. ]
LR L e L1l 1
[ 1] Borehole BH2 continued as cored hole [T B
[ ] N ]
[ b 11 1
~61 -
[ i 11 ]
N | NN .
[ 11 ]
[ r 4.0 11 ]
[ - 11 ]
1 | RN 1
[ +60 11 -
[ 7 11 ]
[ E 11 E
[ 11 1
r 5.0 -]
[ 11 E
[ ] 11 ]
[ e 11 L
_59 —
[ i 11 ]
[ 11 E
[ ] N ]
[ 6.0 11 —
[ i N ]
[ 11 1
[ +58 N ]
[ b 11 1
[ i 11 ]
[ 11 i
|| 707 IR B
[ b 11 ]
[ - 11 ]
N 57 | N ]
[ 11 i
[ 7 11 ]
L Ll
method I support samples & field tests soil group symbol & consistency / relative density
AD augerdrllllng N M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
o refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plastic limit L loose
eg. ADT level on date shown Wi liquid limit C
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P— | water inflow
T TC bit , R refusal D dense
vV Vbit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH2
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Jan 1900
principal: date completed: 27 Jan 1900
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,633.74; N: 6,255,580.28 (MGA94 )
drill model: Hinowa HP9503, Track mounted

surface elevation: 64.47 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

CDF_0_9 07_LIBRARY.GLB rev:AU Lo

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
38 s g p= 2 colour, structure, minor components 25 e (MPa) E g thickness, other)
ol = =~ a T 5 = diametral - o
£z S| 2| 8 5 23 |2.z-38 olwma |5 particular general
IR
b NN 7
i NN i
64 | LELT |
NN
1 RN
r 1.0 NN _
| NERR —]
NN
63 1 RN 1
E NN -
i NN i
| LELT
2.0 NN N
E NN -
i NN i
62 NN
] NN i
1 , NERE ;
L a5 started coring at 3.00m |[HEN
SANDSTONE: fine to medium grained, HW 111 N
b orange-brown to pale grey, (Class V). 1] gfgfg [ JT,10° CU,RO, CN 1
1 1 N . — JT,10°, ST, RO, CN i
e | L1 2% — JT,7°,UN, RO, CN |
L1 o % SM, Clay, 37 mm
| \ SM, Clay, 32 mm p
|11 :\ PT, 3°, PL, RO, Fe SN
- 111 \ SM, Clay, 24 mm ]
JT,6° PL, RO, CN
xl l _ JT, 57°, PL, RO, CN g
| a=1.63 SM, Sandy clay, 340 mm
Lso B | d=0.81 1
i | — JT, 81°,UN, RO, CN _
| | I PT,3°, ST,RO,CN i
o, PT, 8°, ST, RO, CN
r : 87% s SM, Clay, 42 mm —
5.14 to 5.33 m: Shale laminae | )
S oo || a=256 — JT, 10°, PL, RO, Fe CO ]
2 | SANDSTONE: fine to coarse grained, dark grey MW | | d=129 JT, 4°, UN, RO, CN ]
to pale grey, indistinctly bedded at 5°-15° (Class | -
a=0.61 [ o
: V). || d=025 JT,6° UN,RO, CN .
SwW ’
= | ]
6.00 to 6.50 m: Dark grey, fine grained I
sandstone | 7
Lsg B I 100% 1
— PT, 5° UN, RO, Fe CO
SANDSTONE: fine to coarse grained, pale FR | b
grey, distinctly bedded at 0°-25° (Class II). | i
L I
|| a=1.15 -
| | d=1.15 ]
i | ]
~57 |
. 100% g
| : — JT,8° UN, RO, CN i
|
- ey -
method & support support graphic log / core recovery \ggatl'::rsliréﬂj‘:;tirratlon g?rfe?;rm; glfnaprlgxar
2[8) augerzc.:?wmg Ccasing Mmud N none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W cawh(lJ)r ade bi 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR :\é?:i ro(ﬁ:aer Z—||evel on date shown SW slightly weathered CO contact IR Irregular
; d FR fresh CS crushed seam
NMLCNMLC core (51.9 mm) P—|water inflow no core recovere *W replaced with A for alterati
NQ  wireline core (47.6mm) — | complete drilling fluid loss str(reerf;tcﬁ wil or alteration SM seam
HQ  wireline core (63.5mm) . - i core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss L low roughness coating
|—| barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL polished CO coating

slickensided
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ATETRA TECH COMPANY Borehole ID. BH2
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Jan 1900
principal: date completed: 27 Jan 1900
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

drill model: Hinowa HP9503, Track mounted

position: E: 332,633.74; N: 6,255,580.28 (MGA94 )

surface elevation: 64.47 m (AHD)

drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

drilling information | material substance rock mass defects
material description o estimatehd fs;almples, defect additio?al observ_a:ions and
j=2 j=2}
ﬁ © . E % C';g&";{:]zz}gr?;?n%r:a;:rc:egic:t's _g 5 sgelzzsg(t) I§ ?s}ggt)s So s?::r::]r;g (type, inclinatigr?, ?)Ic;r?:r?t(;/?‘r)olggﬁness, coating,
g % 5 B £ £ ) ) p %g Xz (l\_/IPa) ;g thickness, other)
E 28 [ 3 g, qg’% d.sz2% o2 Gametra § 3| g88 é § particular general
---| SANDSTONE: fine to coarse grained, pale R[] I gfa'gg P
1 grey, distinctly bedded at 0°-25° (Class Il). FTE[] I LT | — 7 920 cu RO, ON ]
(continued) 11 | 100% | | | | ||| T i
6 L] RN
I I L 1
Il E] | [T 1
S| r LR BRI -
: IR 350oa LTI |
I I L
k55 |1 | 100% ||| | ]| Ny
B I I L 4
i I I L
I I L
[ [100] [ 11| a=158 RN =
E Borehole BH2 terminated at 10.11 m Il [] @t [ 11T I
i Target depth I I LT |
54 I I LT
] I I LT 1
b I I LT E
S . NERN NERN _
I I LT
1 I I LT T
53 T | | | ‘ ‘ ‘ ‘ ‘ N
i Il | LT 4
I I LT
1 I I LT 1
(120 I I LT .
e I I LT 4
1 RN NARE |
52 I I LT
] I I LT 1
B I I LT 4
L Il | LT
130 1T BERR
] I I LT 1
k I I LT E
e ] RN NERR ]
I I LT
] I I LT 1
r 140 NN [T —
i I I LT 4
I I LT
50 ] I I LT 1
7 I I LT 1
E I I LT 4
L I I LT
15077 RN NERN 7
b I I LT 1
e I I LT 4
9 1 RN RN |
I I LT
] I I LT 1
Ll 1 [
method & support support graphic log / core recovery \ggatl'::rsiiré%;:;tirration* g?rfe‘g;%ﬁz gllfmaprli;xar
2[8) :332;3%;‘?3@ Ceasing  Mmud N none XW  extremely weathered JT  joint CU curved
CB  claw or blade bit water core recovered HW  highly weathered SS shear surface UN undulating
W washbore 10/10/12, water (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
RR  rock roller =|level on date shown SW  slightly weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm) P—|water inflow no core recovered ,F\,t'varep,f%%sdhwim A for alteration gl\sll greL;smhed seam
”8 mz::ﬂzggz%gm; —<COm.p|ete.ql'I||Ing.ﬂuld loss core run & RQD \s/Lrenvgeronw
PQ  wireline core (85.0mm) —<|partial drilling fluid loss ) L low roughness coating
HA  hand auger [ sorsaparue Mo RO rouh SN clamed
{ e ones for dopm 1 RQD = Rock Qualty Designation (%) | VH very high SO smooth N veneer
N interval shown EH extremely high gLOL gﬁ)(lzllfgr?gided CO coating
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ATETRA TECH COMPANY Borehole ID. BH3
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,663.83; N: 6,255,579.14 (MGA94 )
drill model: Hinowa HP9503, Track mounted

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:02

drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3L z _ | fieldtests £ < 2 €3 SOIL NAME: plasticity or particle characteristic, 58 %E meter
£8 § 2 = g S >€ colour, secondary and minor components 2% | 23 (kPa)
EB|_q =z x| 3 5 | 2 E8 | 3¢ |888¢8
; . E | o6 FILL: SILTY SAND: dark brown. D ; ; ; ; FILL f
B I O I
( E | CLAY: medium plasticity, orange brown. <Wp F | ||| | RESIDUAL SOIL —
L ] 11 i
1 IR .
10— L T _
SPT 1.0 m: trace sandstone gravels VSt ||| ]| E
331365 1 NN ]
ik 1 NN .
E 11 E
- ] I BEN 1
. >Wp W
[ 2.0 Borehole BH3 continued as cored hole I RN —
[ +64 e 11 E
[ i 11 ]
[ 11 —
[ L ] N ]
[ B 11 R
Il 30 NN .
[ 11 1
L1 B i RN ]
[ b 11 1
[ i 11 ]
[ r 11 i
[ ] 11 ]
[ 4.0 11 ]
[ 62 - 11 ]
L1 1 RN 1
[ 11 -
[ L 7 11 ]
[ E 11 E
[ 11 1
1] 50 11 ]
[ 61 ] 11 ]
[ e 11 L
[ i 11 ]
[ o 11 E
[ ] N ]
[ 6.0 11 —
L1 Lso i N ]
[ 11 1
[ ] 11 ]
[ b 11 1
[ I i 11 ]
[ 11 i
|| 707 IR 7
[ r59 b 11 ]
[ - 11 ]
[ 1 11 ]
[ - 11 i
[ 7 11 ]
Ll |
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing*® C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlisktjic”mit L |002/9
B blank bit P—| water inflow 'S vane shear; peak/remouded (kPa) q MD medium dense
T TC bit —| water outflow EB Lefusal ; D dense
Vi V bit ammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH3
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,663.83; N: 6,255,579.14 (MGA94 )
drill model: Hinowa HP9503, Track mounted

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
88| 5| E p= 2 colour, structure, minor components 2z e (MPa) Eg thickness, other)
ol = ~ a T 5 = diametral - o
£z S| 2| 8 5 22 [s_=:2g ofamem |8 particular general
IR
66 b NN 7
i NN ]
| LELT |
L NN
] NN ]
1.0 NN _
NN
65 B _
NN
] NN ]
E NN -
r i . NN i
started coring at 1.90m L
SANDSTONE: medium grained, red-brown to 11 b HAWKESBURY SANDSTONE .
pale grey, (Class V). SM, Clay, 62 mm
64 11 85% A JT, 6%, CU, RO, CN E
11 af0.16 JT, 64°, CU, RO, CN
7 L1 d=0.12 | - JT,70°,CU, RO, CN 1
- i 1] — PT, 5, PL, RO, CN 1
T : : : } SM, Clay, 200 mm 7
[]] —— SM, Clay, 8 mm I
=1 =0.27 4
63 FE| 32021 | 82% — PT, 15°, PL, RO, CN
111 F— JT, 60°, PL, CN, Tight E
111 [ sMm, Clay, 10 mm
r 11
¥ 11 i
©
3 L1 F— JT, 59°, CU, RO, CN 7]
2 162 11 4
| 11 |
: : : — JT,18°, PL, RO, CN
r ] | | | a=0.32 7% =— SM, Clay, 16 mm ]
9 N d=0.32 N SM, Sandy clay, 30 mm
2 PT, 7°, UN, RO, Fe SN —
|11 R\~ SM, Clay, 17 mm
e 11 \JT, 25°,CU, RO, CN 1
i 5.26 to 5.43 m: distinctly laminated shale lens 111 JT, 16°, CU, RO, CN i
| | 2=0.75 L \- SM, Clay, 33 mm
. M, Clay, 17
| i ] 4=0.22 SM, Clay, 17 mm i
SANDSTONE: fine to medium grained, pale I e
grey, distinctly cross bedded at 5-15° (Class Il to Ll
). I 100%
60 1 ]
Il
N || — PT, 11°, PL, RO, CN 7
] |1 L i
r 6.61 to 6.91 m: fine sandstone interbedding, dark a=0.48
i o I'1] d=0.06 | goo, i
i Il — PT, 7%, PL, SO, CN
Il 7
_59 - | | i
] : : 100% — PT, 18°, CU, RO, VN ]
b | | — SM, Clay, 4 mm E
r | l a=1.32 i
L d=0.38 6% r
method & support support graphic log / core recovery \ggatl'::rsliré%;:;tirratlon* ggrfect;rme glfnarlgxar
AS augersc.rgwing Ccasing Mmud N none XW  extremely weathered JT j%int 9 CU gurved
; water core recovere ighly weathere: shear surface undulatin
AD  auger driling d HW  highly weathered SS shear surf UN undulating
\?VB clawh(lJ]rbIade bit 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR :\é?:i ro(ﬁ:aer Z—||evel on date shown SW slightly weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm) P—— | water inflow no core recovered fR fresh | i CS  crushed seam
NQ  wireline core (47 6mm) " . s\ltvréeﬁlgatcﬁdwnhAforaIteratlon SM seam
HQ  wireline core (63.5mm) COmlpIetel (ljnlllnglﬂwd loss core run & RQD VL verylow
PQ wireline core (85.0mm) ]| partial drilling fluid loss L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger H high RO rough SN stained
3| jrater pressure lost result RQD = Rock Qualty Designation (%) | VH very high SO smooth YN veneer
o] (lugeons) for depth y 9 ry nig ( >
N interval shown EH extremely high POL polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH3
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,663.83; N: 6,255,579.14 (MGA94 )
drill model: Hinowa HP9503, Track mounted

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

drilling information | material substance rock mass defects
material description 3 estimated | samples, defe_ct additional observ_ations and
: - E % ROCK TYPE: grair) characterisics, ag_: S sgﬁgsg(t)h ﬂgl?szggt)s SN S?::r:;\r;g (type, incIinatigr?,filc;r?:r?t(;fl?gggﬁness, coating,
,—% gl & E = ._g colour, structure, minor components %-@ ofsi;ﬂj[}a\ (MPa) EE thickness, other)
E % § z § g, qg)% d.sz2% o2 Gametra § 3| g88 é § particular general
---| SANDSTONE: fine to coarse grained, pale grey mw | Il P SM, Fe, 4 mm
58 b to orange-brown, distinctly bedded at 20-30° | I'l| a=0.90 [T HAWKESBURY SANDSTONE 1
(Class Il to Il). | |1 d=0.78 | | F— SM, Gravelly Clay, 14 mm ]
l L J ~ ﬂ :1’::3: 88 ESC?\\;S Narrow e
- N BN 86% LI XJT: 407 PLFoCO
B LD T [\ PT, 23, PL RO, CN -
9 | || | | X PT, 23:, PL, RO, CN |
= PT, 23°, PL, RO, Clay CO
2 Lo I B N N PT, 25°, PL, RO, CN _
R I LT
SANDSTONE: fine to coarse grained, pale l 'l ‘ N PT, 10°, PL, RO, CN 1
1 grey, indistinctly cross bedded at 10-20° (Class | I 2=0.84 PG JT.7° PL, RO, CN 1
N i 1. FEJ 1| =088 |87% | | |11 T
10.0— l N 2<0.93 } | ‘ } } — JT, 15°, PL, RO, SN B
L56 i Borehole BH3 terminated at 10.08 m | ||| d=078 RN i
] Target depth | | NEEE |
I I LTI
L ] I I LTI )
b I I LTI E
1.0 RN NRR _
I I LTI
° i NERE NARE I
7 I I LTI 1
i | I LT 4
r I I LTI
1 I I LTI 1
12.0 I I LTI -
54 : NN N 4
] NERE NN |
I I LTI
L ] I Il LTI 1
B I I LTI 4
I I LTI
130 11T RERR
o3 i ERN FIT 1
k I I LTI E
i I Il LTI |
r I I LTI
] I I LTI 1
14.0 | I LT -
Lso i RN EERN ]
I I LTI
1 I I LTI T
7 I I LTI 1
i E I I LTI 4
I I LTI
1507 LI NN 7]
o1 7 I I LTI 1
e I I LTI 4
i NERN NARR |
- I I LTI
] I I LTI 1
1 Ll [
method & support support graphic log / core recovery \ggatl‘::rsiiré%j:;tirration* gife?;m; glfnaprli;xar
AS  auger screwing Ccasing  Mmud N rnone XW  extremely weathered JT joint CU curved
AD  auger driling water core recovered HW  highly weathered SS shear surface UN undulating
\?VB S\l::/h?);zade bit 10/10/12, water (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
RR  rock roller =—||evel on date shown SW slightly weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm) | |P—|water inflow no core recovered ,F\,t'varep,f%%sdhwim A for alteration gl\sll greL;smhed seam
”8 mz::ﬂzggz%gm; —<COm.p|ete.ql'I||Ing.ﬂuld loss core run & RQD \s/Lrenvgeronw
PQ  wireline core (85.0mm) —<|partial drilling fluid loss ) L low roughness coating
HA  hand auger [ sorsaparue Mo RO rouh SN clamed
{ n’j;z;ﬁgs}f;?etsit resul RQD = Rock Quality Designation (%) | VH vgw high SO smooth VN veneer
N interval shown EH extremely high gLOL gﬁ)(lzllfgr?gided CO coating
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ATETRA TECH COMPANY Hole ID. BH3
- - sheet: 10of1
Piezometer Installation Log ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 27 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,663.83; N: 6,255,579.14 (MGA94 )
equipment type: Hinowa HP9503, Track mounted

surface elevation: 66.20 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF PIEZOMETER ONE PAGE SUMMARY 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:06
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drilling information material substance piezometer construction details
o material name bore construction license:
ﬁ © B % drilling company:
°8g| | E = = driller:
gglg| |5 ¢8 2 driller’ it no.:
g2 8| & ) g z riller's permit no.:
2 Ces i FILL
- I R N Y0 % %
T | RESIDUAL SOIL 1
- 1 i
a = -
< =
i 5| <«— Grout i
%% 2 HAWKESBURY SANDSTONE ]
64 4
T 2.96m
3 i
I T ~«— Bentonite
1 3.48m T
< E
2 4 .
S 62 e 2.08m
3 i
5 i
g i
s 6 ]
= 60 g
1 -«— Sand
7 | E
8 ]
_58 =
9 i
10— 10.08 m _
_56 =
11— i

method & support
see engineering log for details
water
10-Oct-12, water
X level on date shown
P—| water inflow
—| complete drilling fluid loss

—<| partial drilling fluid loss

water pressure test result
& (ugeons) for depth

interval shown

graphic log / core recovery

core recovered
(graphic symbols
indicate material)

no core recovered

ID type installation stickup tip depth water level Relative Levels
date (m) (m) (m) (AHD)
stickup tip water level
BH3 standpipe 10.08 m 56.12
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ATETRA TECH COMPANY Borehole ID. BH4
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 23 Aug 2018
principal: date completed: 23 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,612.49; N: 6,255,561.93 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 63.02 m (AHD)
drilling fluid: Water

angle

from horizontal: 90°

hole diameter : 125 mm
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drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3E b+ _ field tests 3 < £ 25 SOIL NAME: plasticity or particle characteristic, 5 S %f, meter
£ S ] = g S oS¢ colour, secondary and minor components 273 ] (kPa)
o 5 Q © - [} o S > R 52 |gsss
Ea | _. 2 4 ° S} 2 £ 0o o2 | 8888
2 . i | FILL: SILTY SAND: dark brown, with coarse D ; ; ; ; FILL 1
| gravels. ||| |PID:0.5ppm .
s FILL: CLAY: high plasticity, some ash with gravels. >Wp } } } } Reworked Natural? ]
. . N .
62 1.0 ‘ ‘ ‘ ‘ —
SeT ] N ;
2N='21 ['1'11|PID:0.5ppm E
2 : BEN b
5 i RN ]
| BEN 1
[T E
r61 | 20— I [ B N e
— CL | CLAY: low plasticity, pale grey. <Wp | VSt | || || | RESIDUAL SOIL E
i 11 ]
SPT i FET B
12,9, 11 ]
30/65mm - NN g
[ =R Lo | 3.0 \SANDSTONE: orange-brown to pale grey, / D 11 .
] recovered as low strength gravelly sand. o [ E
[ ] Borehole BH4 continued as cored hole RN ]
[ b 11 1
[ i 11 ]
[ 11 i
[ ] 11 ]
[ F59 [ 4.0 11 ]
[ - 11 ]
L1 1 RN 1
[ L 11 -
[ 7 11 ]
[ E 11 E
[ 50— 11 ]
|| Rk IR ]
[ ] 11 ]
[ e 11 L
[ r i N ]
[ 11 E
[ ] N ]
[ 57 | 6.0 11 —
[ i N ]
[ 11 1
[ L ] N ]
[ b 11 1
1] i 11 ]
[ 11 i
|| 56 | 707 IR B
[ b 11 ]
[ - 11 ]
[ - 1 11 ]
[ 11 i
[ 7 11 ]
Ll |
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlisktjic”mit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) q MD medium dense
T TC bit —lwator outiow EB Lefusal ) D dense
Vi V bit ammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH4
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 23 Aug 2018
principal: date completed: 23 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,612.49; N: 6,255,561.93 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 63.02 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g 5 &1s50 & Is(50) SN (mm) (type, inclination, planarity, roughness, coating,
88| 5| E p= 2 colour, structure, minor components 2z e (MPa) 58 thickness, other)
S8 8| = g TS5 = diametral N o oo
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
o IR P
] NN [T ]
i RN LT 4
- ] RN RERR ]
NN [T
] NN [T 7
Le2 | 1.0 NN [T ]
| LI NERR ]
NN [T
] NN [T T
E NN [T i
i NERE NERR |
NN [T
61 | 20 NN [T N
E NN [T -
i NN N |
- NN [T
] NN [T ]
E started coring at 2.87m [HERN RN E
leo | 3.0 NO CORE: 0.13 m o § 092 LI ]
] SANDSTONE: fine to medium grained, [F11] a0 | L1 || || Very lowstrength zone ]
d=0.88
orange-brown, (Class IV to V). | I RN
L ] i 2=0.83 ' PP os pL RO, ON i
i | I'l| g=084 |'I'| B— sM, Clay, 58 mm 4
. MW : : : } } | } } — PT, 8% PL, RO, CN ]
59 | B 11| a=098 Fafrd 1
SANDSTONE: fine to coarse grained, | || d=0.68 SRR i
red-brown, distinctly bedded at 15-30° (Class V). | |1 83% [ [} [ PT.20%PLRO,CN
r i : : : W } ‘ } ©— SM, Sandy clay, 11 mm ]
: | Bl | a=137 [T i
L es N ERREE RN |
I I N
I I N 1
2 i1 1] ;
z r I I [T
I I I
i FELLT] 305 L i
LT 11| amose i
57 SANDSTONE: medium to coarse grained, pale FR | I 3;832 RN
grey, distinctly cross bedded at 5-25° (Class I). a=1.39 E
I g1 0. [ 114 | T, &, PL RO,CN
d=0.80 i
L I 4 11| a=070 LTl
I | || d=036 L] 1
I I 06% | 11 1] 4
LE{I RN ]
%6 LR RN
| 7 I I L] 1
! E [ P ]
| | I d=0.40 IR — PT, 10°, PL, RO, CN
| L
I I I
’ ! ! ! ! 1 1 L— JT, 8%, UN, RO, CN 1
method & support support graphic log / core recovery weathering & alteration™ defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W CaWh(lel' lade DI 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR :\é?:i ro(ﬁ:aer Z—||evel on date shown SW slightly weathered CO contact IR Irregular
; FR fresh CS crushed seam
N'(\)ALCNMIT'C core (?411-796mm)) P—| water inflow no core recovered W replaced with A foraleration SM seam
wireline core (47.6mm I illing fluid | streng
HQ  wireline core (63.5mm) —< COmlpetel ‘,1” |ngl uid loss core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high gLOL gﬁ)(lzllfgr?gided CO coating
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ATETRA TECH COMPANY Borehole ID. BH4
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 23 Aug 2018
principal: date completed: 23 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,612.49; N: 6,255,561.93 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 63.02 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
38 s g p= 2 colour, structure, minor components 25 e (MPa) E g thickness, other)
£8 8| = = ® & = diametral - o
£zl 2| & S 5 22 [s_=:2g ofamem |8 particular general
i - .| SANDSTONE: medium to coarse grained, pale FR Il '~ SM, Clay, 10 mm
b grey, distinctly cross bedded at 5-25° (Class Il). I =032 T
(continued) I'l| d=0.87 E
- Il
| — PT, 11°, PL, RO, CO )
| .
_54 | —
9 |
s | 97% — PT, 10°, PL, RO, Clay CO 7
= | [ SM, Clay, 8 mm ]
L I'| =148
i || d=1.02 i
i | |
I
53 | ]
| 4
| | a=2.07 i
- =11 ]
- Borehole BH4 terminated at 10.42 m | =1
T Target depth |1 )
. |1 ]
Ls2 [11.0 L .
Il
Il
p | 4
B i Il 4
= | | e
Il
51 |12.0 Il 7]
i Il i
i L |
L Il
= | | e
p |1 4
50 |13.0— : : -]
p [ 4
p |1 4
r i Il i
Il
p I 4
Lag [|14.0 Il -
] I i
Il
L Il
p | 4
i Il i
Il
~48 15.0 | | |
. | | .
i Il i
F ] Il i
Il
= | | e
Ll
- e o
method & support_ suppt_m graphic log / core recovery \ggatl'::rsliréﬂj‘:;tirratlon g?rfe?;rm; glfnaprlgxar
2[8) auger zc.:?wmg Ccasing Mmud N none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W cawh(lJ)r ade b 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR :\é?:i ro(ﬁ:aer = |evel on date shown SW  slightly weathered CO contact IR Irregular
; FR fresh CS crushed seam
NI(\JALCQIAI:/IEITigecgger e(?lfgen;rm) P»—|water |nﬂow. . . no core recovered ’svtvr(reerfgtcﬁd with A for alteration SM seam
HQ  wireline core (63.5mm) — COmlpIetel (ljnlllnglﬂwd loss corerun & RQD VL verylow
PQ wireline core (85.0mm) ]| partial drilling fluid loss L low roughness coating
|—| barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH5
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,631.96; N: 6,255,544.25 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 60.15 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm
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drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3E b+ _ field tests 3 < £ ° 3 SOIL NAME: plasticity or particle characteristic, 5 S %f, meter
£ 8 § 2 = g S >€ colour, secondary and minor components 2 -E-(_% (kPa)
EB | _q S x| 3 > | 2 E8 | 3¢ |888¢8
E Leo FILL: SILTY SAND: dark brown, with coarse D RRRTE
fo b : gravels. I R T .
_&_@ E / CL Sandy CLAY: low plasticity, pale orange-brown, >Wp I'I'l'l'  RESIDUAL SOIL E
E i with fine to coarse grained sand. [ ]
_L } } } N Borehole BH5 continued as cored hole } } } } ]
1 10 NER ]
L1 50 i N 1
1] N i
1] 7 N ]
1] L E N E
1] | RN 1
1] N E
1] 2.0 N 7]
1] 58 E N E
1] i N ]
1] N —
1] F b N ]
1] R N E
Il 30 NN .
1] l57 N 1
[ ] N ]
1] b N b
1] L i N ]
1] N 1
1] ] 11 ]
1] 4.0 N ]
1] 56 4 11 ]
L1 1 RN 1
1] N -]
1] L 7 N ]
1] E N E
1] 50— N ]
N - ] NN ]
1] N ]
1] E N E
1] i N ]
1] B N E
1] b N ]
[ 6.0 11 —
1] 54 i 11 i
1] N 1
[ ] N ]
1] L b N b
1] i 11 ]
1] N b
|| s | 7] IR B
1] b N ]
1] 4 11 ]
1] 1 N ]
1] r N i
1] 7 N ]
Ll |
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlisktjic”mit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) q MD medium dense
T TC bit —lwator outiow EB Lefusal ) D dense
Vi V bit ammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH5
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,631.96; N: 6,255,544.25 (MGA94 )
drill model: Geoprobe 7822dt,

Track mounted

surface elevation: 60.15 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % cggSrKs.{rTJzt%rgr?#?n%r:a;:rﬁegsgr?t's _g _5 & Is50 & 1s(50) So (mm) (type, inclination, planarity, roughness, coating,
8l 5| E = £ , ) P £F | e (MPa) =g thickness, other)
=oal 2 ~ - © ET) = diametral - o oo
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
L T
~60
] NN [T ]
i RN LT i
started coring at 0.57m NN 11
r ] SANDSTONE: fine to coarse grained, H 1 HAWKESBURY SANDSTONE )
B red-brown to pale grey. A B
1.0 NO CORE: 0'17. m : 11 0% (N SM, Sandy clay, 410 mm —
59 i SANDSTONE: fine to coarse grained, 11 LT ]
red-brown to pale grey, (Class IV). 11 (N
b 111 [ FZ,320 mm 1
] 11 ||| | B PT.5%PLRO,CN |
L PT, 5°, PL, RO, CN
| 11 1] j\PT,s“,PL,RO,CN g
[T =041 [ X SM, Sandy clay, 35 mm
2.0 111 d=0.14 N SM, ?andy clay, 11 mm —
l 58 65% E\ JT. 0°, PL, RO, CN
i : : I o LI B\ Root jacking 65° T
SANDSTONE: medium to coarse grained, dark | | Root jacking 65°
7] red-brown to pale orange brown, indistinctly I | SM, Sandy clay, 35 mm )
] bedded at 10-25° (Class 1V). JT, 2°, PL, RO, CN i
B : : az123 } } Root jacking 0°
d=1.06 1
30 Il | b JT,5°, cu, RO, CN -
=1 ! : |
b Il \ ]
| ] N \ 1
2 |1 94% \
3 ] i
E Il a=0.94 |
4.0 1| d=081 | — JT,5°, PL,RO, CN N
9 —XZ-t56 i 11 | i
s % N |
3 1 I \ 1
S ] - - | | [— SM, Clayey sand, 8 mm |
g r SANDSTONE: fine to coarse grained, pale FR
E grey, distinctly bedded at 0-20° with | I — JT, 5°, PL, RO, CN 1
50 carbonaceous laminae (Class Il). | a=1.06 | [ JT,5° PL,RO,CN
U d=0.98 n

55 i l a=0.96 ! _

I'| d=084 R
h || a=1.01 | PT, 5°, UN, RO, CN |
d=0.74

L : : 97% } — JT,10°, CU, RO, CN ]

] | | i
— JT,5° UN, RO, CN
: . } ™ JT, 86°, UN, RO, CN ]
=54 a=1.
d=1.14 1
| a=t110 | — PT, 15°, CU, RO, VN |
| | d=127 \

L | | i
| |k JT, 10°, PL, RO, CN :
| [ X PT, 5°, PL, RO, Fe VN
| [ PT, 5°, PL, RO, Fe VN 7

53 | a=1.12 |

- - d=1.22 7
SANDSTONE: medium to coarse grained, pale I 94% |
grey, massive (Class II). | | ]
L 7.30 to 7.41 m: Minor shale breccia || a=0es ‘ [—Fz i
| 7.52 to 7.74 m: dark grey, laminated at 12 | d=031 i PT. 20°, PL, RO, CN |
] |
method & support support graphic log / core recovery weathering & alteration™ defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W gl::/h(l;:)rea e ol 10/10/12, water (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
RR K roller = |evel on date shown SW slightly weathered CO contact IR Irregular
roc . no core recovered FR fresh CS crushed seam
N'(\)/'LC N.MlT.C core (?411-796mm)) P—| water inflow W replaced with A foraleration SM seam
wireline core .omm _< illi i streng
HQ  wireline core (63.5mm) COmlpIetel (ljnlllnglﬂwd loss core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL  polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH5
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,631.96; N: 6,255,544.25 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 60.15 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

drilling information | material substance rock mass defects
material description 3 estimated | samples, defe_ct additional observ_ations and
g © E (—8: ROCK TYPE: grair) characterisics, g S SgEIJQSQ(t)h ﬂzlldstggt)s SN s?::r::]r;g (type, inclinatigriff)lc;r?:r?t(;/?‘r)gggﬁness, coating,
,—% s E E E ._g colour, structure, minor components %-@ ofsi;ﬂj[}a\ (MPa) EE thickness, other)
E % g z § g, qg)% d.sz2% o2 Gametra § 3| g88 é § particular general
Lso -- .| SANDSTONE: medium to coarse grained, pale R || P a=0.97 FPETTT] HAWKESBURY SANDSTONE
b grey, massive (Class Il). (continued) I I d=1.08 | g40, } } } } } 1
I | L
r I | L 1
i N I RN .
2 R 1| e LEIfi _
5 51 9.06 m: becoming indistinctly bedded at 5-10° | I'| a=116 LU T L sy sandy clay, 8 mm i
| || d2088 ] o3% [ %PT:s”, PL, RO, CN
| I &ooe L1 PT, 10°, PL, RO, CN ]
L k I I I 4
i | | LI |
I | L
16:0 . T ]
Ls0 Borehole BH5 terminated at 10.00 m
T Target depth | | NN ]
i I I LT |
I | LT
r ] I | LT 1
b I | LT E
1.0 | | ERRN _
Lag | | LT
1 I | LT T
h I | LT 1
| _ | | ERRN |
I | LT
1 I | LT 1
12.0 | | [T 7]
a8 i | | LT E
| | | RN |
I | LT
- b I | LT 1
E I | LT i
130 RN NERN |
La7 NERN NARR
] I | LT 1
E I | LT E
i I I LT |
I I | LT
] I | LT 1
14.0 | | LT -
46 i I | LT 4
I | LT
1 I | LT T
L b | | LT 1
E I | LT 4
i o -
7 I | LT 1
e I | LT 4
1 | | ERRN |
r I | LT
] I | LT 1
1 1 [
method & support support graphic log / core recovery \ggatl‘::rsiiré%j:;tirration* gife?;m; glfnaprli;xar
2[8) :332;3%&‘%@ Ccasing Mmud  Nnone XwW e;tremelyweathered JT  joint CU curved_
CB  clawor blade bit water core recovered HW  highly weathered SS shear surface UN undulating
W washbore 10/10/12, water (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
RR  rock roller =—||evel on date shown SW slightly weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm) | |P—|water inflow no core recovered ,F\,t'varep,f%%sdhwim A for alteration gl\sll greL;smhed seam
”8 mz::ﬂzggz%gm; —<COm.p|ete.ql'I||Ing.ﬂuld loss core run & RQD \s/Lrenvgeronw
PQ  wireline core (85.0mm) —<|partial drilling fluid loss ) L low roughness coating
HA  hand auger [ sorsaparue Mo RO rouh SN clamed
{ n’j;z;ﬁgs}f;?etsit resul RQD = Rock Quality Designation (%) | VH vgw high SO smooth VN veneer
N interval shown EH extremely high gLOL gﬁ)(lzllfgr?gided CO coating
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approved Country Garden St Leonards Development

o} A
t Leonards
date 22.08-2018 COI I ey .

CORE PHOTOGRAPH
BH5

scale N.T.S ATETRA TECH COMPANY

project no:

754-SYDGE219558  |19"%  FIGURE2  |™V

original size A4
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ATETRA TECH COMPANY Hole ID. BH5
- - sheet: 10of1
Piezometer Installation Log ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,631.96; N: 6,255,544.25 (MGA94 )
equipment type: Geoprobe 7822dt, Track mounted

surface elevation: 60.15 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF PIEZOMETER ONE PAGE SUMMARY 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:06
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level on date shown
P—| water inflow

—| complete drilling fluid loss
—<| partial drilling fluid loss

water pressure test result

& (lugeons) for depth

N

interval shown

indicate material)
no core recovered

drilling information material substance piezometer construction details
o material name bore construction license:
o B ke) drilling company:
8% gl = | 2 driller:
£s2 s El 5|5 :
® . " )
g 2138 7 g g driller's permit no.:
A A
<92 60 ] F|£|- 7777777777777 0.30m -«— Grout
% @ T /) RESIDUAL SOIL ~«— Bentonite i
B ]
A i HAWKESBURY SANDSTONE 0.60m
L 1.00 m T
58
e i
8
N
S
£ 4
8
3
3 L : i
= -| <«— Sand
=z " -
54
52
10.00 m
50 ]
11 1
method & support graphic log / core recovery ID type installation stickup tip depth water level Relative Levels
see engineering log for details date (m) (m) (m) (AHD)
water stickup tip water level
core recovered
A 10-Oct-12, water (graphic symbols BH5 standpipe 10.00 m 50.15
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ATETRA TECH COMPANY Borehole ID. BH6
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,657.29; N: 6,255,533.79 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 61.36 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3L z _ field tests 3 < £ ° 3 SOIL NAME: plasticity or particle characteristic, 5 S %E meter
% I3 § % = g S g = colour, secondary and minor components g T 'EE (kPa)
ER|_ .| 3 | s 5 | 33 £8 | 8¢ |sgsgs
= BRICK PAVERS. D T FILL -
|61 ] 7*7\FILL: SAND: yellow brown. [ } } } } ]
’ — —\FILL: SILTY SAND: pale brown, with gravels. | R
1 CL | \FILL: CLAYEY SAND: orangebrown. ;| | || || |RESIDUALSOIL ]
-—E«‘_ 1 CLAY: low plasticity, orange brown. <Wp F [ b
10 1] i
[ ] Borehole BH6 continued as cored hole [ E
[ 11 i
]| 0 . BEN B
[ E 11 E
1] | RN 1
[ r 11 E
[ 2.0 11 ]
[ e 11 E
[ +59 i 11 ]
[ 11 —
[ ] N ]
[ L B 11 R
N 30 NN .
[ 11 1
[ ] N ]
Il o8 . RN 1
[ i 11 ]
[ 11 i
[ o ] 11 ]
[ 4.0 N 7]
[ - 11 ]
Il |57 1 REN 1
[ 11 -
[ 7 11 ]
[ L E 11 E
[ 11 1
1] 50 11 ]
[ ] 11 ]
[ 56 e 11 E
[ i N ]
[ 11 E
[ - ] N ]
[ 6.0 11 —
[ i N ]
L1 | 55 | RN 1
[ N ]
[ b 11 1
[ i 11 ]
[ r 11 i
|| 707 IR B
[ b 11 ]
[ 54 - 11 i
[ 1 11 ]
[ 11 i
[ L 7 11 ]
Ll |
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing*® C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N Sepderdpeneratoniest P |l e " Verylocse
cq Ao ¥ |[0Octizuater Ne  SPTuwithsold cono Wp. plastc mi L |oons/e;
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) q MD medium dense
T TC bit —lwator outiow EB Lefusal ) D dense
Vi V bit ammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH6
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,657.29; N: 6,255,533.79 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 61.36 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © E % ROCK TYPE: grain characterisics, _g S & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
8 S| 5 E = 2 colour, structure, minor components 2= X = anial: (MPa) 2a thickness, other)
S22 8| = = o1 ®S | O=demeta _ 4 oo !
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
IR P
] NN [T ]
61 i NN LT i
] RN RN ]
NN [T
L ] , NN LT T
i n started coring at 1.00m | 1l Ll
-0 - - =
] SANDSTONE: medium to coarse grained, pale Mw | EL 328?3 I'l1 11—y 5-10° PL RO, CN |
grey to dark red-brown, distinctly bedded at | I | || | JT.5-10° PL,RO, CN
60 ] 10-20° (Class IV to V). | L R \JT15_1001 PL, RO, CN i
| Ll RN XJT,SJO“,PL,RO,CN
1 JT,5-10° PL, RO, CN 1
| |1 [ \JT,5-10°,PL,RO,CN
L b 70% PT, 18°, PL, RO, CN 1
sw Il ) P11~ 1750 PL, RO, CN B
I o028 I'I'l'— PT, 10°, PL, RO, CN
I'1] d=0.16 'l = ur,7°,PL,RO, CN -
l-59 MW || I ? SM, Clayey sand, 11 mm
HW |1 (A SM, Clayey sand, 25 mm 7
[ JT, 2°, UN, RO, Fe SN i
|1 \ | JT, 0°, PL, RO, CN
L Il L E
sw I oo RN -
3.00 m: becoming indistinctly bedded at 10-20° Il 4=061 LI ]
Mw Il L .
58 i I 100% | | | (] | — JT,5° UN, RO, CN i
i I L 4
| I I |
r Il L
Il LY .
||| a=073 g i
||| @030 EERE
57
g N ERR N ]
s
= b Il g 1
L Il g 4
Il EERE |
swW Il _ 909% | 1| |1
a=0.59 i
I'l| d=043 g
56 | I i
- N ™ =— SM, Sandy clay, 24 mm, grey
SANDSTONE: medium to coarse grained, pale | [ S PT 25° PL. RO. CN
grey, distinctly to indistinctly bedded at 10-25° I R e T ]
(Class II). FR ]
L |1 [T T T — PT,12°, PL, RO, CN
Il [ —
i Il L 4
- Il LI
1| a=090 [
| || d=0.60 LI 1
| | | e JT, 2°, UN, RO, CN i
L | [ 1§ 1| — pT,15°, UN, RO, CN _
Il N% |1 1] I
] Il [ 1§11 — PT, 145, UN,RO, CN 1
54 E Il 082 Iy i
a=0.
g : : d=0.86 } } } } } — JT, 5°, PL, RO, CN E
L b I L 1
Ll [
method & support support graphic log / core recovery weathering & alteration™ defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
auger drifing water core recovered HW  highly weathered SS shear surface UN undulatin:
CB  claw or blade bit ghly 9
W hb 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
washbore Z—||evel on date shown SW slightly weathered CO contact IR Irregular
RR  rock roller no core recovered FR fresh CS crushed seam
NMLCNMLC core (51.9 mm) | (P—|water inflow “W replaced with A for alteration SM seam
NQ  wireline core (47.6mm) —d illi i strength
HQ  wireline core (63.5mm) COm.pIetel(ljnlllnglﬂwd loss core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH6
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 27 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,657.29; N: 6,255,533.79 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 61.36 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

SL slickensided

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
38 s g p= 2 colour, structure, minor components 25 e (MPa) E g thickness, other)
ol = =~ a T 5 = diametral - o
£zl 2| & S 5 22 [s_=:2g ofamem |8 particular general
Lo FR | | 'l
E : . | |1 = JT, 28°, CU, RO, CN T
153 SANDSTONE: fine to coarse grained, pale | |1 . SM, Clay, 24 mm, grey i
rey, distinct carbonaceous laminae at 3-10° a=0.38 PT, 10°, PL, RO, CN
g FEY LI 9
(Class I1). 1 IR 91% |- PT,6°PL RO, CN i
PT, 6°, PL, RO, CN
N I E] N PT, 6°, PL, RO, CN i
Q PT, 6°, PL, RO, CN
g = _
2 I Ef LI |
=
52 4
— . . Lig L1 as073
SANDSTONE: fine t d d, pal
] : fine to medium grained, pale | I d=0.76 | 100% e
grey, (Class Il). | I
- = — JT,5° PL, RO, CN
10.0 — a=1.44 -
i Borehole BH6 terminated at 10.07 m | ||| d=059 |
Lsq | Target depth | I 1
NN
] NN i
L b NN 4
11.0— : : : |
5 ] NN i
B b NN ]
i NN i
| LELT |
F NN
12.0 NN T
E NN i
| im -
] NN ]
| - NERR |
130 o -
] NN ]
48 E NN -
] NN i
NN
- ] NN i
14.0— | Il ]
i NN J
La7 ] : : : |
b NN ]
i NN i
N NN
] NN T
46 i | I i
| RN |
NN
L ] NN 1
| Ll
method & support support graphic log / core recovery weathering & alteration™ defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W 3\’ ::/hgz)rea CRell 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR  rock roller = |evel O.n date shown 1o core recovered EKV fsrllegsr;]tly weathered gg gs&tﬁgtd seam IR Irregular
N'(\)/'LC N.MlT.C core (?411-796mm)) P—| water inflow W replaced with A foraleration SM seam
wireline core (47.6mm — i i streng
HQ  wireline core (63.5mm) COmlpIetel (ljnlllnglﬂwd loss core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
« interval shown EH extremely high POL polished CO coating
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ATETRA TECH COMPANY

PROJECT: CGA St Le;)r;ar;o\s

BRRECT No: S DGE 219558
BOREHOLE No: BH6

DEPTH: |.O - 6.0m DATE: 20/ Q //g

BHG 1.00 - 6.00 m

drawn client: Country Garden Australia PTY LTD

d project:
approve: Country Garden St Leonards Development

‘) St Leonards
w | wwaw | COffEy @ &

CORE PHOTOGRAPH
BH6

scale N.T.S. ATETRA TECH COMPANY

fig no: rev:

A4 Project no: 754 SYDGE219558

original size
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PROLECT G A S [l
PROJECT No: 5YDGE219558
BOREHOLE No: RH6

DEPTH: 6.0-|0.07m  DATE:) [ /3/)3

— = EE=———

coff ey .

ATETRA TECH COMPANY

BH6 6.00 - 10.07 m

drawn client: Country Garden Australia PTY LTD

project:
approved Country Garden St Leonards Development

o) A
t Leonards
date 27-08-2018 COI I ey .

CORE PHOTOGRAPH
BH6

scale N.T.S ATETRA TECH COMPANY

A4 project no: fig no: rev:

original size 754-SYDGE219558
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ATETRA TECH COMPANY Borehole ID. BH7
E . . L sheet: 10f1
ngineerin - Borehol |
g ee g og orenoie project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 22 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB
position: E: 332,584.02; N: 6,255,511.96 (MGA94 ) surface elevation: 56.93 m (AHD) angle from horizontal: 90°
drill model: Geoprobe 7822dt, Track mounted drilling fluid: Water hole diameter : 125 mm
drilling information material substance
_5 o material description - ‘% hand structure and
o3 s samples& a o =3 o< §5 penetro- additional observations
3L g field tests | — = ° 25 SOIL NAME: plasticity or particle characteristic, 58| 8% meter
£a $ 9] E £ s 58 colour, secondary and minor components 2T | 32 (kPa)
55| & | g S| 5| & 38 o5 | 83
E® H o o° > @ o €0 8¢ | 8888
FILL: CLAYEY SAND: dark brown, with coarse D T FILL
gravels. [T
< i 11
I
11
11
LN E 1 NN
11
1 RN
11
11
E 11
o 11
11
E 05— N . 7]
RN PID: 1.76 ppm
i 11
11
11
B 11
FILL: CLAY: low plasticity, dark orange brown. <Wp R
11
11
11
S i REN
2 s BEN
11
E 1.0 N . 7
ER PID: 0.98 ppm
1 RN
11
11
E 11
11
- 11
1,1,18 N
N=19 11
i 11
L 11
11
1.5 11 —
11
RN
Borehole BH7 terminated at 1.6 m P
[ Services present N
[ i 11
[ 11
[ 11
[ b 11
[ 11
[ 1 11
N - NN
[ 11
L Ll
method I support samples & field tests soil group symbol & consistency / relative density
AD  auger driling® M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger . E environmental sample F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger T2 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plastic limit L loose
eg. ADT level on date shown Wi liquid limit C
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P— | water inflow
T TC bit R refusal D dense
Vv Vbt | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH7A
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 22 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,584.41; N: 6,255,512.40 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 56.85 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03
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drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3L z _ | fieldtests £ < 2 €3 SOIL NAME: plasticity or particle characteristic, 58 %E meter
£8 § 2 = g S >€ colour, secondary and minor components 2% | 23 (kPa)
€3 S x| 3 > | 2 E8 | 3¢ |888¢8
FILL: CLAYEY SAND: dark brown, with coarse D T FILL -
h gravels. [T 1
r i 11 ]
s } } } } PID: 2.43 ppm ]
L 56 e FILL: Gr_avelly CLAY: low plasticity, dark orange <Wp ] E
10 brown, with coarse gravels. [ n
1s|1:v'|' | | ]| |PID:2.12 ppm 1
N:'43 L N i
1 BEN B
g - n :
< ] i
55 BEN -
20 FILL: Sandy CLAY: low plasticity, dark brown, with N E
] coarse sand. } } } } ]
11 —
SPT E >Wp [ b
3,2,2 ]
i : RN :
30— NN .
11 1
N SANDSTONE: medium to coarse grained, pale I'I'l'l | HAWKESBURY SANDSTONE
yellow brown, recovered as sand with clay, very low - .
[ | to low strength (Class V).. [T i
[ Borehole BH7A continued as cored hole [ 1
[ r53 ] 11 ]
[ 4.0 11 ]
[ - 11 ]
L1 L 1 RN 1
[ 11 -
[ 7 11 ]
e il |
1] 50 11 ]
[ ] 11 ]
[ r e 11 E
[ i N ]
[ 11 E
[ 51 1 11 ]
[ 6.0 11 —
[ i 11 ]
[ L 11 1
[ ] 11 .
[ b 11 1
[ i 11 ]
a 0 N 1
|| 707 IR 7
[ b 11 ]
[ r - 11 ]
[ 1 11 ]
[ 11 i
[ 49 ] 11 ]
L Ll
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing*® C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger T2 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
1 _rangingto HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlisktjic”mit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) q MD medium dense
T TC bit —lwator outiow R refusal ) D dense
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH7A
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 22 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,584.41; N: 6,255,512.40 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 56.85 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:04
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © E % ROCK TYPE: grain characterisics, _g S & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
8 S| 5 E = 2 colour, structure, minor components 2= X = anial: (MPa) 2a thickness, other)
S22 8| = = o1 ®S | O=demeta _ 4 oo !
£z 2| 2| 3 g C2 |3 =225 atamea | 85| 38888 | particular general
IR P
] NN [T ]
r i NN [T i
] RN RN ]
NN [T
56 ] NN LI :
1.0 NN N _
] LELT NERN ]
L NN [T
] NN [T T
E NN [T i
i NERR EERR |
55 NN [T
2.0 NN [T N
E NN [T -
F i NN [T i
NN [T
] NN [T ]
54 N | | | | | ‘ ‘ ‘ ‘ ‘ 1
_ NN [T _
3.0
NN [T
2L started coring at 3.40m ! I ! ! 1 1 1 1 1
8 N . . T 1 UL [
L SANDSTONE: fine to medium grained, orange, MW
1] . (Class Il to Ill) | #01 a=0.51 FfT ] i
v - } d=0.51 FF+++1— SM, Sandy clay, 36 mm
7 153 E NO CORE: 0.31 m R RERR E
2 4.0 . . . = 11 -
3 SANDSTONE: fine to medium grained, orange, MW E I RN F— SM, Sandy clay, 34 mm
3| T (Class II). sw l | | | £ Root Joint, 5%, UN, RO, Roots A
1 SANDSTONE: fine to medium grained, pale L 62% R [~ SM, Sandy clay, 10 mm B
grey, (Class Il), distinctly to indistinctly bedded at SM, CL Clay, 8 mm
B 1505, ||| a=064 | QI | | [— PT,18°PL,RO,CN 1
MW d=0.50
L52 1 M L o = JT,3°, PL, RO, CN ]
sw |1 HERR PT, 19°, PL, RO, CN a
Il PId 11— 7 65, PL RO, CN |
L : : | } } } ~— SM, Sandy clay, 14 mm
& i || 2=022 | | P SM,Clay, 18 mm |
§ | || d=024 L
51 I L 1
I P ) .
I IR — JT,12°, PL, RO, CN
r I || | | — PT,17°,ST,RO, VN
b | | o T | T PT, 15°, PL, RO, CN E
Ll 113 92% iR PT, 15°, PL, RO, CN
a=1. i
[ 1| a=054 V1| [ PT AT PLRO.CN
= N NN ]
Il Fafr
| 1 I It | | [ PT,20°, PL,RO, N ]
| L 1 I 111 || [ PT.20° PL,RO,WN |
: I RN — PT,21°, PL, RO, CN
1 I [ A B I
= JT,9°, PL,RO, CN
a9 1 LI G095 J7om | 1111 ]
Ll [
method & support support graphic log / core recovery weathering & alteration™ defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W CaWh(lel' lade DI 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
RR Wai rﬁre Z—||evel on date shown SW slightly weathered CO contact IR Irregular
rock roller ) no core recovered FR fresh CS crushed seam
N'(\)ALCNMIT'C core (?411-796mm)) P— | water inflow W replaced with A foraleration SM seam
wireline core (47.6mm — I illing fluid | streng
HQ  wireline core (63.5mm) COmlpetel ‘,1” |ngl id loss core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger H high RO rough SN stained
é n’j;z;ﬁgs}f;?etsit resul RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL  polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH7A
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 22 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,584.41; N: 6,255,512.40 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 56.85 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
_8 8_ 6 € = _g- colour, structure, minor components < 5 OX ;_ax\a\l‘ ‘ (MPa) E g thickness, other)
S22 8| = 5 T 5 = diametral - o
£z & & 3 S 2% |2.=z33 o2 aimer 8 particular general
- T T a=1.03 — JT,5° CU, RO, CN
i d=1.50 9. CU, RO,
SANDSTONE: fine to medium grained, pale R | |1 [~ JT.5%PLRO,CN
r grey, (Class II), distinctly bedded at 20-35° with | Il E |
some disturbed bedding. | I E
LR 1 3
48 I E] 3e1
Q9 beg 11 am022 g9
g I EL 1| d=079 | 79% Y]
2 o_j2l
L L1 gaz
i1 B
] FE g
i I Ef LI | <
L. 5
47 {1
| |1 a=0.58 -
d=0.74
e LB L E
- i Borehole BH7A terminated at 10.26 m | Il |
Target depth | I
] NN i
46 7 | | | N
11.0 : : : |
] NN i
I b NN ]
i RN 4
| LELT |
45 NN
12.0 RN 7]
. NN i
i | NERR |
NN
] NN ]
| RN ]
120 Hn _
] NN ]
r E NN -
] NN i
NN
43 ] | I 1
14.0— | Il ]
i NN J
L NN
NN
b NN ]
i RN i
* 15.0— A —
: NN
] NN T
r . NN i
| RN |
NN
41 ] | I 1
] Ll

method & support

AS  auger screwing

AD  auger drilling

CB  claw or blade bit

w washbore

RR  rock roller
NMLCNMLC core (51.9 mm)

NQ  wireline core (47.6mm)
HQ  wireline core (63.5mm)
PQ  wireline core (85.0mm)
HA  hand auger

support

Ccasing Mmud Nnone

water
10/10/12, water
= |level on date shown
P—— | water inflow
—{| complete drilling fluid loss

—<]|partial drilling fluid loss
_ water pressure test result
3| (lugeons) for depth

] interval shown

corerun & RQD

|—| barrel withdrawn

RQD = Rock Quality Designation (%)

core recovered
(graphic symbols indicate material)

graphic log / core recovery

no core recovered

weathering & alteration*
residual soil
extremely weathered
highly weathered
moderately weathered
slightly weathered

FR fresh
*W replaced with A for alteration
strength

VL very low

L low

M medium

H high

VH very high

EH extremely high

defect type planarity

PT parting PL planar
JT  joint CU curved
SS shear surface UN  undulating
SZ shear zone ST stepped
CO contact IR Irregular
CS crushed seam

SM seam

roughness coating

VR very rough CN clean
RO rough SN stained
SO smooth VN veneer
POL polished CO coating

SL slickensided
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ATETRA TECH COMPANY Hole ID. BH7A
- - sheet: 10of1
Piezometer Installation Log ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 22 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,584.41; N: 6,255,512.40 (MGA94 )
equipment type: Geoprobe 7822dt, Track mounted

surface elevation: 56.85 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm
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drilling information material substance piezometer construction details
material name bore construction license:
2 _|E| 2 dr!IImg company:
£ % 8 £ £ s < drfller. _
£z 2| 2 3 g z driller's permit no.:
4 FILL
—56 T
1 —
g .
i i 2 ] - Grout
54 7
© 3 ]
N I .-« S — 322m ID: BH7A PVC TYPE: uPVC
4F < | HAWKESBURY SANDSTONE 1D/OD: 51/60.2 mm
o <«— BentBRBERIPTION OF SLOTS: Slot Spacing = 4 mm,
T Slot width = 0.5 mm
ﬁ:- T 3.76m SAND PACK: K2 mm
] 4 _
§ u
3 ] 426m
52 7
5 —
6 ] —
S
= ~50
T ..| <&— Sand
~48 T
9 —
10— ]
] 10.26 m
46 T
11

method & support
see engineering log for details
water
10-Oct-12, water
X level on date shown
P—| water inflow
—| complete drilling fluid loss

—<| partial drilling fluid loss

water pressure test result
& (ugeons) for depth

interval shown

graphic log / core recovery

core recovered
(graphic symbols
indicate material)

no core recovered

ID type installation stickup tip depth water level Relative Levels
date (m) (m) (m) (AHD)
stickup tip water level
BH7A standpipe 10.26 m 46.59
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ATETRA TECH COMPANY Borehole ID. BHS8
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,627.64; N: 6,255,510.97 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 54.92 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03

drilling information material substance
_5 o material description - ‘% hand structure and
o3 i samples& a o =3 . ' . o< §5 penetro- additional observations
3L z _ | fieldtests £ < 2 €3 SOIL NAME: plasticity or particle characteristic, 58 %E meter
£8 § 2 = g S >€ colour, secondary and minor components 2% | 23 (kPa)
EB | _q S x| 3 > | 2 E8 | 3¢ |888¢8
BRICK PAVERS. D P T T \PAVEMENT 1
1 FILL: SAND: pale brown. } } } } FILL ]
1 FILL: SAND: dark brown, with coarse gravels. BN .
] B e I
e CLAY: low plasticity, orange-brown, with fine <Wp St | | | | | RESIDUAL SOIL E
54 10 grained sand. [ ]
1 N ;
L] i
1] h Borehole BH8 continued as cored hole N ]
[ E 11 E
1] | RN 1
[ L53 11 E
[ 2.0 11 ]
[ e 11 L
[ i 11 ]
[ 11 —
[ ] N ]
[ B 11 R
Il 52 | 5o NN .
[ 11 1
[ ] N ]
[ b 11 1
[ i 11 ]
Il | RN .
[ Ls1 11 ]
[ 4.0 11 ]
[ - 11 ]
L1 1 RN 1
[ 11 -
[ 7 11 ]
[ E 11 E
1] N RN E
[ ’ 11 E
[ ] 11 ]
[ e 11 L
[ i N ]
[ 11 E
1] 4o 1] ]
[ 6.0 11 —
[ i N ]
[ 11 1
[ ] N ]
[ b 11 1
[ i 11 ]
[ 48 11 ]
|| 707 IR B
[ b 11 ]
[ - 11 ]
[ 1 11 ]
[ 11 i
[ 7 11 ]
Ll [47 Ll ]
method support samples & field tests soil group symbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing*® C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlisktjic”mit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) q MD medium dense
T TC bit —lwator outiow R refusal ) D dense
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BHS8
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,627.64; N: 6,255,510.97 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 54.92 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:04
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slickensided

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
s £ 2 ROCK TYPE: grain characterisics, £ S & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
B “g _ € = _g colour, structure, minor components o = X = axial (MPa) 20 thickness, other)
£gl 8| = s =3 T 5 | O=dametal ox ’
Q o Sa = e 2 g
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
IR P —]
] NN [T ]
L . NN [T J
| RN RERR ]
NN [T
s ] NN [T T
il ] -
T started coring at 1.33m | | ] NN ]
= 1 SANDSTONE: fine to coarse grained, MW || I | | ?—F’éPUzL’R%Ob(NN b
| orange-red-brown to pale grey, (Class 1V), | | 81% 1| ||| e i
indistinctly bedded at 5-15°. I I a=0.78 LR
N d=0.54 _
L 53 : : : [ T4 [ | +— JT,6° CU, RO, Clay CO
L 7]
I I L E
| |1 - \ | | — PT,18°, PL,RO, CN
- a=0.68 o ) , PL, RO, ]
| {a| || =046 | %% | | T] ||| JT.5%UN.ROCN
I ||| a=1.23 L 1
| [ d=0.92 BRER — JT,33° IR, RO, Fe SN i
52 I I Ly ]
N 1R L
- - - = — PT,18° PL, RO, CN 7
SANDSTONE: fine to medium grained, pale SW - l L =043 ! N
- 1 grey, (Class II}, indistinctly bedded at 5-20°. FR : : : } } } = ]
| I | | F— JT,41°,PL,RO,CN
F51 | |1 lr
[ -
l N = JT,65°, PL, RO, CN =8
e N z2]
LEL 1 819 | I S8
L ] b .02
e | sEe
3 i L1 | b
2 LE{ 1] | £55
50 I RN | i
PEL ] &oes [ 1L Fe
] N NN 11T 57
r 7] | |1 | | B sM,Clay, 11 mm i
| |1 [ %( SM, Sandy clay, 6 mm i
| | I SM, Sandy clay, 5 mm
SANDSTONE: fine to medium grained MW - L o E
LS ’ T N, R N
49 orange-brown, (Class V), indistinctly bedded at sw : : : } } JT,3% UN, RO, €
10-25°. = JT,71° PL,RO, CN
| B N uT, 3%, PL RO, ON :
| Bixl || =145 | | [ JT,5°PLRO,CN
L | ||| d=048 [ 1
I B [l r ]
N NN [ i
83%
La8 N W ° ||
| B | | T PT,25%,PL,RO,FeSN N
] I B [k 7
L . | B 11| a088 [ i
1 g )| o048 1L |
N NN [
] I B [ T
[47 I Ll Ll
- ey -
method & support support graphic log / core recovery weathering & alteration defect type planarity
AS N c . Mmud N RS residual soil PT parting PL planar
AD augerzc.:?wmg casing mu none XW  extremely weathered JT  joint CU curved
cB aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
W CaWh(lel' lade DI 10/10/12, water (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
washbore Z—||evel on date shown SW slightly weathered CO contact IR Irregular
RR  rock roller no core recovered FR fresh CS crushed seam
NMLCNMLC core (51.9 mm) | (P—|water inflow “W replaced with A for alteration SM seam
NQ  wireline core (47.6mm) —d illi i strength
HQ  wireline core (63.5mm) COm.pIetel(ljnlllnglﬂwd loss core run & RQD VL verylow i
PQ wireline core (85.0mm) <]|partial drilling fluid loss ) L low roughness coating
barrel withdrawn M  medium VR  very rough CN clean
HA  hand auger " test it H high RO rough SN stained
é ‘(’;Ijgzrc)ﬁf)s}:fﬁesi resu RQD = Rock Quality Designation (%) | VH very high SO smooth VN veneer
N interval shown EH extremely high POL polished CO coating
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ATETRA TECH COMPANY Borehole ID. BHS8
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 22 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

drill model: Geoprobe 7822dt, Track mounted

position: E: 332,627.64; N: 6,255,510.97 (MGA94 )

surface elevation: 54.92 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:04

drilling information | material substance rock mass defects
material description o estimatehd fs;almples, defect additio?al observ_a:ions and
j=2 j=2}
ﬁ © . E % C';g&";{:]zz}gr?;?n%r:a;:rc:egic:t's _g 5 sgelzzsg(t) I§ ?s}ggt)s So s?::r::]r;g (type, inclinatigr?, ?)Ic;r?:r?t(;/?‘r)olggﬁness, coating,
gs 5 B = £ ) ) p £ 3 Xz (MPa) ;g thickness, other)
E % g [ § g, qg)% d.sz2% o2 Gametra § 3| g88 é § particular general
Mw - | Il R
7 swo| | I N A 1
- . SANDSTONE: fine to medium grained, pale sw [T e NNEN 1
] grey, (Class Ill), indistinctly bedded at 10-30°. | Il 83% | | [y - JT, 83°, UN, RO, CN i
Ll 1111 3~Fz 110 mm
& L6 NO CORE: 0.35m I FTTTT
g 9.0 RN L _
= & . : i i
E SANDSTONE: fine to medium grained, pale FR | L RN e
grey, (Class Il), indistinctly bedded at 10-30°. a=1.09
r ] PELLD a=t07 | | LT ]
] : : : } } } } } F— SM, CL Clay, 15 mm T
T — JT, 8%, UN, RO, CN 1
45 I B LI
16:0
Borehole BH8 terminated at 10.00 m I H FrrT
T Target depth | Il [T 1
L i I Il LT |
I Il LT
] I Il LT 1
b I Il LT E
44 1y o NERN NERN _
I Il LT
1 I Il LT T
r b I Il LT 1
i | I LT 4
I Il LT
43 1 RN RERN 1
12.0— I Il LT -
e I Il LT 4
] NERN NARR |
i I Il LT
] I Il LT 1
B I Il LT 4
42 I Il LT
130 1T BERR
] I Il LT 1
- E I Il LT E
i I Il LT |
I Il LT
Las 1 NERE AN I
14.0 I Il [T -
i I Il LT 4
I Il LT
N ] I Il LT 1
7 I Il LT 1
E I Il LT 4
40 | I LT
15077 RN NERN 7
b I Il LT 1
L E I Il LT 4
i RN NARE |
I Il LT
i L
method & support support graphic log / core recovery \ggatl'::rsiiré%;:;tirration* g?rfe‘g;%ﬁz gllfmaprli;xar
2[3) :332;3%&‘%@ Ccasing  Mmud N rnone XwW e;tremelyweathered JT  joint CU curved_
CB  claw or blade bit water core recovered HW  highly weathered SS shear surface UN undulating
W washbore 10/10/12, water (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
RR  rock roller =|level on date shown EKV fsrllegsr;]tlyweathered gg gs&tﬁgtd seam IR Irregular
N oNLE o o) [ b gueernton oot | gk awan | S S
HQ wirelinecore(63:5mm) —<COmlpIetel(l1r|II|nglﬂwd loss corerun & RQD VL verylow
PQ wireline core (85.0mm) | [—<J|partial driling fluid loss ) L low roughness coating
HA  hand auger [ st Mo RO rouh SN clamed
{ e ones for dopm 1 RQD = Rock Qualty Designation (%) | VH very high SO smooth N veneer
N interval shown EH extremely high POL  polished CO coating
SL slickensided
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ATETRA TECH COMPANY Borehole ID. BH9
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 20 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,666.75; N: 6,255,516.48 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 60.16 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

drilling information material substance
_5 o material description - ‘% hand structure and
o3 s samples& a o =3 o< §5 penetro- additional observations
3 g field tests | — = ° 25 SOIL NAME: plasticity or particle characteristic, 58| 8% meter
< S 3 E| g s | oL colour, secondary and minor components 235 | 32 (kPa)
] 2 |3 3 2 g | 5 E S | €8
£ N z x| S 5 | 33 E8 | 3¢ |8888
< ‘ = Lo | ) | TOPSOIL: SILTY SAND: pale yellow brown. D ; ; ; ; TOPSOIL
. SANDSTONE: orange brown, recovered as low M RN PID:35ppm__ _ _ _ _ ]
strength clayey sand. R HAWKESBURY SANDSTONE ]
t -
5 - NN ]
NN .
11 _
X SPT Ly
‘ 2,8, 59 : IR
, S, e Borehole BH9 continued as cored hole E
[ /100mm N i
[ ';'ER 7 11 ]
[ L E 11 E
]| | BEN 1
[ 11 E
[ 2.0 11 ]
[ 58 e 11 E
[ i 11 ]
[ 11 —
[ - ] N ]
[ B 11 R
N 30— NN .
[ Ls57 | 11 i
[ N ]
[ b 11 1
[ i 11 ]
[ r ] 11 i
[ 11 ]
] 4.0 N 7]
[ 56 i 11 ]
1 | RN 1
[ 11 -
[ L 7 11 ]
[ E 11 E
N o ;
[ ] 11 ]
[ e 11 L
[ i N ]
[ r 11 E
[ ] N ]
[ 6.0 11 —
1] 54 | N ]
[ 11 1
[ N ]
[ L b 11 1
[ i 11 ]
[ 11 i
N e | 7] IR B
[ b 11 ]
[ - 11 ]
[ 1 11 ]
[ r 11 i
[ 7 11 ]
L Ll
method I support samples & field tests soil group symbol & consistency / relative density
AD  auger driling® M mud N il B bulk disturbed sample soil description Vs very soft
AS  auger screwing C casing D disturbed sample based on AS 1726:2017 S soft
HA  hand auger ) E environmental sample F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
w.ater refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet VL very loose
og. ADT X | e on s o Ne  SPTuith soiid cone Wo  plasticimit L loose
9- ) ) Vs vane shear; peak/remouded (kPa) WI liquid limit MD medium dense
B blank bit P— | water inflow R fusal D d
T TC bit ——f| water outflow potusa ; ense
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. BH9
- - sheet: 20of3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 20 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,666.75; N: 6,255,516.48 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 60.16 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:04
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slickensided

drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s j=J A - j=J strength field tests spacing defect descriptions
g © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_8 8_ 6 € = _g- colour, structure, minor components < 5 OX ;_ax\a\l‘ ‘ (MPa) E g thickness, other)
=oal 2 ~ - © ET) = diametral - o oo
£Exl 8| 2 3 g = e =258 o2 Gomteal S| 38888 | particular general
L T
160 i NERE LTI 1
i RN LT 4
] RN RN ]
r NN [T
] NN [T 7
1.0 started coring at 1.10m ! !_! ! ! 1 1 1 1 1 n
59 e SANDSTONE: medium to coarse grained, MW i E ! i ; ; ; — JT,5°,CU,RO, CN ]
| orange brown to dark red-brown, indistinctly Aw = B |
bedded at 20-25° (Class V). | | 3:1 ;(2) \ [
i : | [| o=t FEafr ]
] | | \ | | — PT,25°,PL,RO, CN 4
| | \ [
2.0 W || a=044 | 76% | | | | [— JT,2°,PL,RO,CN -
L d=0.44
%8 1 NO CORE: 0.25m FTTTT ; ; 1
SANDSTONE: medium to coarse grained, pale | | — Root Jacking, IR, roots
L . grey, indistinctly to distinctly cross bedded at | | [ Root Jacking, IR, roots h
] 0-20° (Class V). I i
— JT,5°% UN, RO, CN .3
3.0 NO CORE: 0.24 m I (z)%
|| <@
57 B - N 99|
SANDSTONE: medium to coarse grained, pale | k SM, Clayey sand, roots 8
] grey, indistinctly to distinctly cross bedded at | | [ PT.8°PLRO,CN a2
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ATETRA TECH COMPANY Borehole ID. BH9
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 20 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,666.75; N: 6,255,516.48 (MGA94 )
drill model: Geoprobe 7822dt, Track mounted

surface elevation: 60.16 m (AHD)
drilling fluid: Water

angle from horizontal: 90°

hole diameter : 125 mm

drilling information

material substance

rock mass defects

g COF BOREHOLE: CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:04
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ATETRA TECH COMPANY Hole ID. BH9
- - sheet: 10of1
Piezometer Installation Log ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 20 Aug 2018
project. St Leonards Development logged by: AM
location: St Leonards, NSW checked by: AB

position: E: 332,666.75; N: 6,255,516.48 (MGA94 )
equipment type: Geoprobe 7822dt, Track mounted

surface elevation: 60.16 m (AHD)
drilling fluid: Water

angle from horizontal: 90°
hole diameter : 125 mm

g COF PIEZOMETER ONE PAGE SUMMARY 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:06
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Appendix D — Groundwater Monitoring results



Groundwater monitoring results

Borehole ID Date: 27/08/18 04/09/18

Groundwater Level (metres below ground level)

Not drilled 4.47
Not drilled 3.82
4.15 4.30
3.77 3.90
4.98 517
Coffey Services Australia Pty Ltd 1

ABN 55 139 460 521



Appendix E — Soil & Rock Laboratory Results



Sydney Laboratory

Coffey Services Australia Pty Ltd
ABN 55 139 460 521

31 Hope Street

Melrose Park NSW 2114

?
COﬁey Phone: +61 (2) 8876 0500

ATETRATECH COMPANY Report No: SYDN18S-07107-1
= Issue No: 1
Material Test Report
Client: Coffey Services Australia Pty Ltd (Chatswood) ¢:§{§]§ted for compliance with ISO/IEC 17025 -
Level 19, 799 Pacific Highway A )
Chatswood NSW 2067 The results of the tests, calibrations and/or

measurements included in this document are traceable
NA I A to Australian/national standards.

Principal:

Project No.: 754-SYDNO00220AA v A%Zr %‘; Signatory: Renni Cetinich

Project Name: 754-SYDGE219558 - 754-CGA ST LEONARDS WORLD RECOGNISED  (GeoTechnician)

Lot No.: TRN: ACCREDITATION  NATA Accredited Laboratory Number:431
. T Date of Issue: 10/09/2018

Sample Details

Sample ID: SYDN18S-07107
Client Sample: -
Date Sampled:
Source: Ex. Site
Material: Clay
Specification: No Specification
Sampling Method: Submitted by client
Project Location: CGA ST LEONARDS
Sample Location: BH1

1.0-1.45

Test Results

Description Method Result Limits
Sample History AS 1289.1.1 Oven-dried
Preparation AS 1289.1.1 Dry Sieved
Linear Shrinkage (%) AS 1289.3.4.1 4.0
Mould Length (mm) 125
Liquid Limit (%) AS 1289.3.1.1 28
Method Four Point
Plastic Limit (%) AS 1289.3.2.1 17
Plasticity Index (%) AS 1289.3.3.1 11
Date Tested 6/09/2018
Moisture Content (%) RMS T120 8.7
Date Tested 5/09/2018

Comments

N/A

Form No: 18909, Report No: SYDN18S-07107-1 © 2000-2016 QESTLab by SpectraQEST.com Page 1 of 1



Sydney Laboratory

Coffey Services Australia Pty Ltd
ABN 55 139 460 521

31 Hope Street

Melrose Park NSW 2114

?
COﬁey Phone: +61 (2) 8876 0500

ATETRATECH COMPANY Report No: SYDN18S-07108-1
= Issue No: 1
Material Test Report
Client: Coffey Services Australia Pty Ltd (Chatswood) ¢:§{§]§ted for compliance with ISO/IEC 17025 -
Level 19, 799 Pacific Highway A )
Chatswood NSW 2067 The results of the tests, calibrations and/or

measurements included in this document are traceable
NA I A to Australian/national standards.

Principal:

Project No.: 754-SYDNO00220AA v A%Zr %‘; Signatory: Renni Cetinich

Project Name: 754-SYDGE219558 - 754-CGA ST LEONARDS WORLD RECOGNISED  (GeoTechnician)

Lot No.: TRN: ACCREDITATION  NATA Accredited Laboratory Number:431
. T Date of Issue: 10/09/2018

Sample Details

Sample ID: SYDN18S-07108
Client Sample: -
Date Sampled:
Source: Ex. Site
Material: Clay
Specification: No Specification
Sampling Method: Submitted by client
Project Location: CGA ST LEONARDS
Sample Location: BH2

25-28

Test Results

Description Method Result Limits
Sample History AS 1289.1.1 Oven-dried
Preparation AS 1289.1.1 Dry Sieved
Linear Shrinkage (%) AS 1289.3.4.1 4.5
Mould Length (mm) 125
Liquid Limit (%) AS 1289.3.1.1 28
Method Four Point
Plastic Limit (%) AS 1289.3.2.1 16
Plasticity Index (%) AS 1289.3.3.1 12
Date Tested 6/09/2018
Moisture Content (%) RMS T120 11.2
Date Tested 5/09/2018

Comments

N/A

Form No: 18909, Report No: SYDN18S-07108-1 © 2000-2016 QESTLab by SpectraQEST.com Page 1 of 1



Sydney Laboratory

Coffey Services Australia Pty Ltd
ABN 55 139 460 521

31 Hope Street

Melrose Park NSW 2114

?
COﬁey Phone: +61 (2) 8876 0500

ATETRATECH COMPANY Report No: SYDN18S-07109-1
= Issue No: 1
Material Test Report
Client: Coffey Services Australia Pty Ltd (Chatswood) ¢:§{§]§ted for compliance with ISO/IEC 17025 -
Level 19, 799 Pacific Highway A )
Chatswood NSW 2067 The results of the tests, calibrations and/or

measurements included in this document are traceable
NA I A to Australian/national standards.

Principal:

Project No.: 754-SYDNO00220AA v A%Zr %‘; Signatory: Renni Cetinich

Project Name: 754-SYDGE219558 - 754-CGA ST LEONARDS WORLD RECOGNISED  (GeoTechnician)

Lot No.: TRN: ACCREDITATION  NATA Accredited Laboratory Number:431
. T Date of Issue: 10/09/2018

Sample Details

Sample ID: SYDN18S-07109
Client Sample: -
Date Sampled:
Source: Ex. Site
Material: Clay
Specification: No Specification
Sampling Method: Submitted by client
Project Location: CGA ST LEONARDS
Sample Location: BH3

1.0-1.45

Test Results

Description Method Result Limits
Sample History AS 1289.1.1 Oven-dried
Preparation AS 1289.1.1 Dry Sieved
Linear Shrinkage (%) AS 1289.3.4.1 8.0
Mould Length (mm) 125
Liquid Limit (%) AS 1289.3.1.1 41
Method Four Point
Plastic Limit (%) AS 1289.3.2.1 19
Plasticity Index (%) AS 1289.3.3.1 22
Date Tested 6/09/2018
Moisture Content (%) RMS T120 15.2
Date Tested 5/09/2018

Comments

N/A

Form No: 18909, Report No: SYDN18S-07109-1 © 2000-2016 QESTLab by SpectraQEST.com Page 1 of 1



Sydney Laboratory

Coffey Services Australia Pty Ltd
ABN 55 139 460 521

31 Hope Street

Melrose Park NSW 2114

?
COﬁey Phone: +61 (2) 8876 0500

ATETRATECH COMPANY Report No: SYDN18S-07110-1
= Issue No: 1
Material Test Report
Client: Coffey Services Australia Pty Ltd (Chatswood) ¢:§{§]§ted for compliance with ISO/IEC 17025 -
Level 19, 799 Pacific Highway A )
Chatswood NSW 2067 The results of the tests, calibrations and/or

measurements included in this document are traceable
NA I A to Australian/national standards.

Principal:

Project No.: 754-SYDNO00220AA v A%Zr %‘; Signatory: Renni Cetinich

Project Name: 754-SYDGE219558 - 754-CGA ST LEONARDS WORLD RECOGNISED  (GeoTechnician)

Lot No.: TRN: ACCREDITATION  NATA Accredited Laboratory Number:431
. T Date of Issue: 10/09/2018

Sample Details

Sample ID: SYDN18S-07110
Client Sample: -
Date Sampled:
Source: Ex. Site
Material: Clay
Specification: No Specification
Sampling Method: Submitted by client
Project Location: CGA ST LEONARDS
Sample Location: BH4

25-295

Test Results

Description Method Result Limits
Sample History AS 1289.1.1 Oven-dried
Preparation AS 1289.1.1 Dry Sieved
Linear Shrinkage (%) AS 1289.3.4.1 5.0
Mould Length (mm) 125
Liquid Limit (%) AS 1289.3.1.1 31
Method Four Point
Plastic Limit (%) AS 1289.3.2.1 19
Plasticity Index (%) AS 1289.3.3.1 12
Date Tested 6/09/2018
Moisture Content (%) RMS T120 10.6
Date Tested 5/09/2018

Comments

N/A

Form No: 18909, Report No: SYDN18S-07110-1 © 2000-2016 QESTLab by SpectraQEST.com Page 1 of 1
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Coffey Geotechnics Pty Ltd Chatswood
Level 18, Tower B, Citadel Tower 799 Pacific Highway

years

Testing For Life

Celebrating 30 years Testing and Protecting Human Health

Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025 — Testing

Chatswood SN et S 7 Gocsmen e aceae
NSW 2067 “irfp N PR '
Attention: Aidan McKenzie

Report 615231-S

Project name SYDGE219558

Received Date Aug 30, 2018

Client Sample ID BH8/0.8 BH7/1.0 BH4/1.0

Sample Matrix Soil Soil Soil

Eurofins | mgt Sample No. M18-Au41243 |M18-Aud41244 |M18-Aud1245
Date Sampled Aug 23,2018 |Aug 23,2018 |Aug 23, 2018
Test/Reference LOR Unit

Chloride 5 mg/kg 8.4 17 29
Conductivity (1:5 aqueous extract at 25°C as rec.) 10 uS/cm 35 68 39

pH (1:5 Aqueous extract at 25°C as rec.) 0.1 pH Units 8.5 8.7 8.2
Resistivity* 0.5 ohm.m 290 150 260
Sulphate (as SO4) 30 mg/kg 46 <30 <30

% Moisture 1 % 18 15 17

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

Date Reported: Sep 05, 2018

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Page 1 0of 6
Report Number: 615231-S
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Chloride Melbourne Sep 03, 2018 28 Day

- Method: LTM-INO-4090 Chloride by Discrete Analyser

Conductivity (1:5 aqueous extract at 25°C as rec.) Melbourne Sep 03, 2018 7 Day

- Method: LTM-INO-4030 Conductivity

pH (1:5 Aqueous extract at 25°C as rec.) Melbourne Sep 03, 2018 7 Day

- Method: LTM-GEN-7090 pH in soil by ISE

Sulphate (as SO4) Melbourne Sep 03, 2018 28 Day

- Method: LTM-INO-4110 Sulfate by Discrete Analyser
% Moisture Melbourne Aug 31, 2018 14 Day

- Method: LTM-GEN-7080 Moisture

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 2 of 6
Date Reported: Sep 05, 2018 ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 615231-S
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ABN-50 005 085 521

e.mail : EnviroSales@eurofins.com
web : www.eurofins.com.au

Melbourne

2-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261

Site # 1254 & 14271

Sydney

Unit F3, Building F

16 Mars Road

Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane

1/21 Smallwood Place
Murarrie QLD 4172

Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth

2/91 Leach Highway
Kewdale WA 6105
Phone : +61 8 9251 9600
NATA # 1261

Site # 23736

Company Name: Coffey Geotechnics Pty Ltd Chatswood Order No.: Received: Aug 30, 2018 2:07 PM
Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 615231 Due: Sep 6, 2018
Chatswood Phone: +61 2 9406 1000 Priority: 5 Day
NSW 2067 Fax: +61 2 9406 1002 Contact Name: Aidan McKenzie
Project Name: SYDGE219558
Eurofins | mgt Analytical Services Manager : Nibha Vaidya
> | =
g |3
2 c
28 @
= %)
< [0}
o | ®
o
w
ol
Sample Detail
Melbourne Laboratory - NATA Site # 1254 & 14271 X X
Sydney Laboratory - NATA Site # 18217
Brisbane Laboratory - NATA Site # 20794
Perth Laboratory - NATA Site # 23736
External Laboratory
No Sample ID | Sample Date | Sampling Matrix LAB ID
Time
1 BH8/0.8 Aug 23, 2018 Soil M18-Au41243 | X | X
2 BH7/1.0 Aug 23, 2018 Soil M18-Au41244 | X | X
3 BH4/1.0 Aug 23, 2018 Soil M18-Au41245 | X | X
Test Counts 3 3

Date Reported:Sep 05, 2018

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Page 3 of 6
Report Number: 615231-S
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
request.

All soil results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an 'as received' basis.

© N o O~ wN

This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.
**NOTE: pH duplicates are reported as a range NOT as RPD

Units

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres
Terms

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.
Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

cocC Chain of Custody

SRA Sample Receipt Advice

Qsm Quality Systems Manual ver 5.1 US Department of Defense

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.
TEQ Toxic Equivalency Quotient

QC - Acceptance Criteria
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.1 where no positive PFAS results have been reported have been reviewed and no data was
affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

QC Data General Comments

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.
Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 4 of 6
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Quality Control Results

‘ mgt

Test Lab Sample ID | g O& | Units | Result 1 Acceptance | Pass | Qualifying
Duplicate
Result 1 | Result 2 RPD
Conductivity (1:5 aqueous extract
at 25°C as rec.) M18-Au40474 NCP uS/cm 160 190 2.3 30% Pass
pH (1:5 Aqueous extract at 25°C as
rec.) M18-Au41264 NCP [ pH Units 7.9 7.9 pass 30% Pass
Resistivity* M18-Au40474 NCP ohm.m 62 53 2.3 30% Pass
Sulphate (as SO4) A18-Au38451 NCP mg/kg 570 380 41 30% Fail Q15
% Moisture M18-Au41243 CP % 18 19 4.0 30% Pass
Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166 Page 5 of 6

Date Reported: Sep 05, 2018
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description
Q15 The RPD reported passes Eurofins | mgt's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised By

Nibha Vaidya Analytical Services Manager
Alex Petridis Senior Analyst-Metal (VIC)
Michael Brancati Senior Analyst-Inorganic (VIC)

Glenn Jackson
National Operations Manager

Final report - this Report replaces any previously issued Report

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.

Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadiines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Point Load Test Results

Borehole ID [Depth (m) |Is(50)

BH5 7.62 0.74
BH5 8.09 0.94
BH5 8.89 1.30
BH5 9.09 1.16
BH5 9.20 1.13
BH6 1.04 0.71
BH6 2.07 0.28
BH6 3.00 1.06
BH6 4.13 0.75
BH6 5.13 0.59
BH6 6.45 0.86
BH6 7.45 0.80
BH6 8.44 0.38
BH6 9.45 0.72
BH6 10.00 1.53
BH7A 3.55 0.52
BH7A 4.60 0.62
BH7A 5.54 0.21
BH7A 6.58 1.14
BH7A 7.74 0.96
BH7A 8.00 1.02
BH7A 9.00 0.21
BH7A 10.00 0.60
BH8 1.65 0.76
BH8 2.36 0.70
BH8 2.49 1.30
BH8 3.13 1.16
BH8 5.00 1.13
BH8 6.32 1.42
BH8 7.32 0.87
BH8 8.32 0.71
BH8 9.30 1.09
BH9 1.39 1.71
BH9 2.02 0.45
BH9 3.56 0.54
BH9 4.43 0.77
BH9 5.72 0.34
BH9 6.55 0.26
BH9 7.27 0.75
BH9 8.24 0.58
BH9 9.00 1.23
BH9 10.00 0.92

Borehole ID |Depth (m) |Is(50)

BH1 1.83 0.06
BH1 2.36 0.13
BH1 3.42 0.53
BH1 4.49 0.68
BH1 5.33 0.57
BH1 6.44 0.21
BH1 7.42 0.82
BH1 8.48 0.64
BH1 9.47 0.53
BH2 3.18 0.27
BH2 4.26 1.66
BH2 5.39 2.65
BH2 5.69 0.62
BH2 7.00 1.13
BH2 8.00 1.44
BH2 9.04 1.48
BH2 10.00 1.57
BH3 2.27 0.17
BH3 3.17 0.27
BH3 4.72 0.33
BH3 5.50 0.75
BH3 6.63 0.48
BH3 7.70 1.29
BH3 8.21 0.90
BH3 9.63 0.86
BH3 10.00 0.99
BH4 3.06 0.93
BH4 3.45 0.89
BH4 4.00 1.03
BH4 4.76 1.34
BH4 5.76 1.39
BH4 5.90 0.97
BH4 6.22 1.42
BH4 6.44 0.70
BH4 7.30 0.90
BH4 8.24 0.33
BH4 9.44 1.46
BH4 10.31 2.06
BH5 1.90 0.11
BH5 2.75 1.20
BH5 3.90 0.93
BH5 491 1.04
BH5 5.12 0.94
BH5 5.38 1.04
BH5 6.10 1.39
BH5 6.30 1.10
BH5 7.10 1.10
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1. INTRODUCTION

1.1 PURPOSE

Berry Road Development Pty Ltd (BRD) has acquired a parcel of land titled Area 22 at St Leonards, NSW
comprising the properties at 26 — 50 Park Road, 27 — 47 Berry Road, 48 — 54 River Road, on which it
proposes to construct a multi-storey residential development with associated basement carparking and
amenities. A detailed investigation was not possible at this time due to site occupancy so BRD commissioned
Tetra Tech Coffey Pty Ltd (Coffey) to prepare this desktop study report to assess the geotechnical feasibility
of the proposed development, assist initial design and support the Development Application process. The
study was conducted in accordance with Coffey proposal SYDGE21955AB dated 2 June 2022.

1.2 BACKGROUND

The southern portion of the site, titled Area 23 was the subject of a previous geotechnical investigation by
Coffey commissioned by Country Garden Australia Pty Ltd in 2018. Outcomes were documented in Coffey
report reference SYDGE219558-GAR-RPT-02 dated 19 October 2018 (Coffey 2018). Since then the site
developer has acquired neighbouring land. The expanded development site is now called the Berry Road
Development.

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT

The approximate site boundary is shown in red. The yellow outline shows the site boundary at the time of the
previous investigation (Coffey, 2018) (sourced from Google maps, accessed 20 June 2022).

Figure 1: Approximate Site Boundary
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A site walkover was carried out by a Coffey on 27 June 2022. The key site features are summarised below.

e The site of about 12,450 m2 comprises 26 residential lots bounded by Berry Road to the west, River Road
to the south, Park Road the east, residential properties to the north. Berry Lane bisects the site middle.

e The lots were occupied by single or double storey residential dwellings, with some dual occupancy and
townhouses, swimming pools, sheds and landscaped areas.

e The site ground levels fall from approximately 75 m AHD at the northern boundary to 57 m AHD towards
River Road at grades of approximately 8 to 10 degrees, steepening into a small rock face with
outcropping sandstone (approximately 5 m high) at the southern end of Berry Road.

e Cut and fill activities appear to have occurred across the site to provide level construction surfaces for
individual plots. Some fill would have likely been placed beneath the existing building footprints and
landscaped areas.

3. PROPOSED DEVELOPMENT

Coffey understands that BRD propose to develop a multi-storey residential development with basement
carparking. The preliminary architectural plan shown in figure 2 indicates the basement will be excavated to
approximately 54 mAHD. This will provide a two-level basement at the southern end of the site and a four-
level basement at the northern end. This results in expected excavation depths ranging from 4m in the south
west corner to 20m in the north eastern corner of the site. Coffey understands that the “U” shaped area
shaded green in figure 2 has been designated as “Green Space” and will not be excavated for basement
construction.

Figure 2: Preliminary Basement Plan (Source: Drawing DA200 Rev C by DKO Architecture (NSW) Pty Ltd)

Park Road

Area 22

River Road
Future Local Park

Building B

Berry Road
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4. DESKTOP STUDY INFORMATION

4.1 LOCAL GEOLOGY

Review of the 1:100,000 Sydney Geological Sheet indicates the site is bisected by the boundary between
Ashfield Shale and the underlying Hawkesbury Sandstone. This boundary is located near the junction
between the Coffey 2018 investigation and the newly acquired land. This is illustrated in Figure 1 by the
yellow line at 38 Park Road. The bedrock units are summarised below.

e Ashfield Shale: Dark-grey to black claystone-siltstone and fine sandstone-siltstone laminite of the
Wianamatta Group.

e Hawkesbury Sandstone: Medium to very coarse-grained quartz sandstone, very minor shale and
laminite lenses. Typically bedded between 1 m and 3 m thickness.

These units are typically separated by the Mittagong Formation comprising interbedded shale and sandstone
of variable strength. It varies in thickness in Sydney up to 10 m, with an average thickness of 2 m.

4.2 SOIL LANDSCAPE AND ERODABILITY

The Sydney Soils Landscape Sheet indicates that the majority of site is within the Glenorie soil landscape with
the southern boundary underlain by the Gymea soil landscape. Glenorie landscapes are characterised by
undulating to rolling low hills on Wianamatta group shales. The soil horizons are typically friable to hard
setting topsoil, underlain by grey to brown, plastic clays with shale gravel. Clays within the lower horizons are
typically moderately reactive, with potential for erodibility.

Gymea soil landscapes are characterised by undulating to rolling rises and low hills on benched Hawkesbury
sandstone. Soil horizons below the topsoil are typically clayey sand, slightly reactive with very low erodibility,
transitioning to moderately reactive, highly erodible clay.

4.3 GROUNDWATER

Groundwater at the site is likely to occur as discontinuous lenses at the soil and bedrock interface. This
groundwater is likely recharged by local rainfall events and possibly by runoff from the land situated to the
north (up topographical gradient) of the site.

Results from the Coffey 2018 investigation indicated that the average depth below existing surface to
groundwater was 4.3m with minimum and maximum depths of 3.8m and 5.2m respectively. Typically, the
measured ground water levels coincided with the very low to low strength sandstone layers.

4.4 ACID SULFATE SOILS

Reference to local acid sulfate soil (ASS) risk maps, indicates that the site is located in an area of no known
occurrence of ASS.

4.5 COFFEY ARCHIVE AND OTHER INFORMATION

Coffey has prepared previous geotechnical reports for parts of the current site. The following reports were
referenced for this desktop study.

e Geotechnical Desk Study - GEOTLCOV25696AA-AC, 48-54 River Rd, 47 Berry Rd and 42-50 Park Rd.
e Geotechnical Assessment Report - SYDGE219558-GAR-RPT-02 (Coffey 2018).
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We also referred to 2017 report reference SYDGE25684AA-AL for a site located at the southern end of the
RNSH precinct, some 400 m to the north of the subject site. That site was also located near the boundary of
Ashfield Shale and Hawkesbury Sandstone. The boreholes for that investigation intersected the top of
Hawkesbury Sandstone at about 70 to 74 mAHD. The Hawkesbury Sandstone dips very gently to the south
so the transition from Ashfield Shale to Hawkesbury Sandstone would be expected at lower elevation on the
subject site.

5.  PRELIMINARY GEOTECHNICAL MODEL

Based on the mapped geological boundaries and the archival information we have provide two geotechnical
models to describe the southern and northern halves of the site. The model for the southern portion of the
site is informed by the Coffey 2018 investigation and the northern portion of the site is informed by the
geological mapping and the Coffey 2017 investigation at the RNSH precinct reference in section 4.5 above.

The southern portion of the site is likely underlain by (in descending order).
e Soil strength materials: Variable Fill (variable depth associated with current development) overlying
Residual Soil. The combined thickness of soil strength may be about 3m on average.

e Class V and IV Sandstone - Very low and low strength sandstone between 3m and 6m in thickness,
possibly including some Mittagong Formation.

e Class lll and Il Sandstone — mainly medium and high strength, expected to be encountered from
about 53 mAHD near the southern boundary to 57 mAHD at the midpoint of the site.

The northern portion of the site is expected to be underlain by (in descending order):

¢ Soil strength materials: Variable Fill associated with current development, overlying Residual Soil.
Thickness likely to be reasonably similar to the southern portion of the site, but with slightly deeper
Residual Soil and some Class Vertical Shale

e Class IV and Ill Shale: Very low and low strength. Thickness unknown
e Class Il Shale mainly medium or high strength, more likely towards northern end of site.

e Class V and IV Sandstone Very low to low strength sandstone, possibly including some Mittagong
Formation.

e Class lll and Il Sandstone — Sandstone (medium and then high strength) is expected to be
encountered from about 57 mAHD near the midpoint of the site to between 60 and 65 mAHD at the
northern boundary. Consideration should also be given to the possible impact of this sandstone layer
being present up to 70 mAHD at the northern boundary.

¢ Not all the above soil and rock units may be present at any particular location within the northern
portion of the site.

Rock classification is based on the system presented in “Foundations on Sandstone and Shale in the Sydney
Region” Aust. Geomech. Jnl, Dec 1998, Pells et al (1998).
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6. DISCUSSIONS AND RECOMMENDATIONS

6.1 EXCAVATIONS

6.1.1 Excavation Conditions

The proposed development comprises two or four basement levels with bulk excavation level at about 54
mAHD. Excavation of Soil Strength Materials and some Class IV Shale or Class V/IV Sandstone should be
able to be excavated using conventional earthmoving equipment such as a tracked excavator with toothed
bucket. Light ripping may be necessary to assist where stronger rock bands occur.

Based on the proposed bulk excavation level and the estimated site geology, it is likely that up to 5m of Class
Il or better Shale and/or Sandstone may have to be excavated to achieve the design bulk excavation level.
Where medium strength or better shale and sandstone is present, hard rock excavation techniques such as
large dozers fitted with rippers, or large excavators fitted with rock saws, rock grinders and rock hammers may
be required. The use of hard rock excavation techniques will cause vibrations that could damage vibration
sensitive structures, infrastructure, and underground services. Assessment of the potential impacts of
excavation induced vibrations should be considered as part of the detailed design and excavation planning.

6.1.2  Bulk Excavation Support Requirements

The depth and proximity of the excavation to adjacent roads and residential properties will most likely
preclude the use of unsupported excavations at this site.

It may be possible to batter or bench the excavation next to the River Road boundary if there is sufficient
offset from the road. For a feasibility study of this option, the basement offset, and depth should allow for a
temporary batter of 2H:1V.

Typically, in these geological conditions a drained basement would be constructed at this site. This could
comprise either anchored soldier pile retaining walls with shotcrete infill or anchored contiguous pile retaining
walls as excavation support depending on wall stiffness requirements. For preliminary design Coffey
recommends the piles be drilled and socketed into rock below the bulk excavation (BE) level. Where Class IlI
or better Sandstone or Shale is encountered above the BE level, it may be feasible to terminate the shoring
piles in these units and progress the excavation as a vertical cut in the rock face. Where this method is
adopted regular geotechnical inspections are necessary to determine if additional support mechanisms are
required such as shotcrete with rock bolt anchors to stabilise the rock face.

Additional consideration will be required for the “U” shaped Green Space. The opposing internal walls may
require temporary struts or passive tie rods as temporary support if inclined strand anchors cannot be installed
without conflicting with the opposing piles and anchors. A second option would be to install the perimeter
walls only and to then excavate the “U” to Class Ill rock from where it can be cut vertical. This option would
then require the “U” area to be backfilled with engineered fill after the basement walls have been constructed.

Alternative shoring solutions could be considered in consultation with specialist contractors.

Basement excavations may have the potential to impact on neighbouring structures and buried services within
the streets. The location and sensitivity of such structures and services should be assessed and allowed for
during detailed retaining wall design works.
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6.1.3 Excavation Induced Ground Movements

Excavation will cause some ground movements adjacent to the excavation site. The magnitude of the
movements that will be experienced by a retaining wall will depend on various factors including the earth
pressures that exist, groundwater conditions and construction sequence. Documented data in Sydney
excavations has shown that for well-designed and constructed shoring, vertical and lateral movements can be
about 0.1% to 0.3% of the retained height at the excavation face. Lateral ground movements can occur at
distances up to twice the basement depth from the edge of excavations.

Notwithstanding typical ground movements described above, the assessment of excavation-induced ground
movements involves detailed soil structure interaction analysis. The accuracy of the assessment results plays
an important role in determining the impact of the excavation on the adjacent structures and roads as well as
evaluating the effectiveness of the proposed retaining wall. If this assessment is required, Coffey can provide
the assessment (by numerical analyses) during the detailed design when more design information becomes
available.

It is recommended that dilapidation surveys be carried out prior to the commencement of the excavation to
assess the condition of the buildings within the zone of influence of the excavation. Potential risk of damage to
buildings from ground movements during excavation should be considered during the development of the
excavation methodology. Ground movements of the buildings should be monitored during excavation to
reduce the risk of damage from excessive ground movements.

6.1.4  Groundwater Control During Excavation

Groundwater seepages in this geological setting typically occur at soil/rock interfaces, through bedrock joints,
bedding planes, partings, and other defects within the rock mass.

Groundwater levels recorded in the Coffey 2018 investigation suggest basement excavation could encounter
groundwater inflow. In this geology groundwater inflows into the basement can generally be controlled using
conventional sump and pump techniques for discharge into stormwater or sewer systems networks, subject to
regulatory approvals. For a drained basement, permanent floor and wall drainage will need to be installed and
maintained to relieve hydrostatic pressures on retaining walls and buoyancy pressures on basement floors. To
dispose of groundwater inflows throughout the life of the structure, it is expected that the drainage system
would include a sub-floor drainage blanket with slotted drainage pipes and a sump and pump system with the
ability to effectively back flush the system for long-term maintenance.

As part of further site investigations, groundwater quality/chemistry testing may be necessary to obtain
regulatory approvals for discharge into sewer or stormwater. Groundwater inflow assessment may also be
required where a drained basement is used.

6.1.5 Excavation Induced Vibrations

The use of excavation plant such as impact hammers will generate vibrations that may affect any surrounding
sensitive structures and buried services. Measures to mitigate the risks associated with construction vibration
such as the use of rock hammers on excavators during construction should be considered. It is recommended
that vibration monitoring be undertaken on the existing structures and on the ground adjacent to the
structures.
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6.2 FOUNDATIONS

It is expected that Class Il Sandstone or better will be exposed at BE level over the majority of the basement
footprint, so that pad/strip footing system could be adopted. A portion of the basement adjacent to the River
Road boundary may expose Class IV Sandstone at BE level, so piled footings to Class Il Sandstone may be
needed in this area. (For structures sensitive to differential movements, Coffey would recommend all footings
be founded in similar rock). A preliminary serviceability geotechnical design bearing pressure of 3,500kPa
can be adopted for Class Il Sandstone or better.

6.3 SOIL AGGRESIVITY

The result of laboratory testing conducted during the 2018 investigation indicated the soil has an exposure
classification of ‘Mild’ and ‘Non-aggressive’ as according to AS2159-2009 for concrete and steel. ltis
expected that these classifications will be applicable to the current site pending detailed site investigation.

6.4 FURTHER SITE INVESTIGATIONS

We recommend that further geotechnical site investigation be carried out to augment the Coffey 2018
investigation and support detailed design. For the proposed development we recommend drilling an
additional six boreholes below the proposed bulk excavation and footing levels. The aim of the investigation
would be to assess and refine the site models presented here, and provide data for design.

Existing standpipes should be located and inspected to determine if they are still operational. Based on these
inspections additional standpipes should be installed to ensure adequate site coverage. These standpipes
are required to assess groundwater levels and enable water samples to be collected for water
quality/chemistry which will most likely be required if constructing a drained basement.

7. CONCLUSION

Based on our site observations, the previous investigation conducted by Coffey, and experience on similar
projects, the proposed development is considered feasible from a geotechnical perspective. In our opinion,
the proposed development would present a low risk to surrounding structures and the groundwater
environment, provided that a detailed geotechnical site investigation and appropriate project specific design
assessments and construction monitoring normally associated with this type of development are carried out.

The attached document entitled “Important Information about your Tetra Tech Coffey Report” presents
additional information about the uses and limitations of this report.
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'It TETRA TECH

IMPORTANT INFORMATION ABOUT YOUR TETRA TECH COFFEY
REPORT

As a client of Tetra Tech Coffey you should know that site subsurface conditions cause
more construction problems than any other factor. These notes have been prepared by
Tetra Tech Coffey to help you interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your unique project specific requirements as understood by
Tetra Tech Coffey and applies only to the site investigated. Project criteria typically include the general nature
of the project; its size and configuration; the location of any structures on the site; other site improvements;
the presence of underground utilities; and the additional risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there are any changes to the project without first asking Tetra
Tech Coffey to assess how factors that changed subsequent to the date of the report affect the report's
recommendations. Tetra Tech Coffey cannot accept responsibility for problems that may occur due to
changed factors if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and pollutants may migrate with time. Because a report is
based on conditions which existed at the time of subsurface exploration, decisions should not be based on a
report whose adequacy may have been affected by time. Consult Tetra Tech Coffey to be advised how time
may have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions only at those points where samples are taken and
when they are taken. Data derived from literature and external data source review, sampling and subsequent
laboratory testing are interpreted by geologists, engineers or scientists to provide an opinion about overall site
conditions, their likely impact on the proposed development and recommended actions. Actual conditions may
differ from those inferred to exist, because no professional, no matter how qualified, can reveal what is hidden
by earth, rock and time. The actual interface between materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist,
but steps can be taken to reduce the impact of unexpected conditions. For this reason, owners should retain
the services of Tetra Tech Coffey through the development stage, to identify variances, conduct additional
tests if required, and recommend solutions to problems encountered on site.

Your report will only give preliminary recommendations

Your report is based on the assumption that the site conditions as revealed through selective point sampling
are indicative of actual conditions throughout an area. This assumption cannot be substantiated until project
implementation has commenced and therefore your report recommendations can only be regarded as
preliminary. Only Tetra Tech Coffey, who prepared the report, is fully familiar with the background information
needed to assess whether or not the report's recommendations are valid and whether or not changes should
be considered as the project develops. If another party undertakes the implementation of the
recommendations of this report there is a risk that the report will be misinterpreted and Tetra Tech Coffey
cannot be held responsible for such misinterpretation.

Your report is prepared for specific purposes and persons

To avoid misuse of the information contained in your report it is recommended that you confer with Tetra Tech
Coffey before passing your report on to another party who may not be familiar with the background and the
purpose of the report. Your report should not be applied to any project other than that originally specified at
the time the report was issued.
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Important information about your Tetra Tech Coffey report

Interpretation by other design professionals

Costly problems can occur when other design professionals develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain Tetra Tech Coffey to work with other project design
professionals who are affected by the report. Have Tetra Tech Coffey explain the report implications to design
professionals affected by them and then review plans and specifications produced to see how they
incorporate the report findings.

Data should not be separated from the report

The report as a whole presents the findings of the site assessment and the report should not be copied in part
or altered in any way. Logs, figures, drawings, etc. are customarily included in our reports and are developed
by scientists, engineers or geologists based on their interpretation of field logs (assembled by field personnel)
and laboratory evaluation of field samples. These logs etc. should not under any circumstances be redrawn
for inclusion in other documents or separated from the report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings, conclusions, or recommendations about the potential for
hazardous materials existing at the site unless specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to perform a geoenvironmental assessment. Contamination
can create major health, safety and environmental risks. If you have no information about the potential for
your site to be contaminated or create an environmental hazard, you are advised to contact Tetra Tech Coffey
for information relating to geoenvironmental issues.

Rely on Tetra Tech Coffey for additional assistance

Tetra Tech Coffey is familiar with a variety of techniques and approaches that can be used to help reduce
risks for all parties to a project, from design to construction. It is common that not all approaches will be
necessarily dealt with in your site assessment report due to concepts proposed at that time. As the project
progresses through design towards construction, speak with Tetra Tech Coffey to develop alternative
approaches to problems that may be of genuine benefit both in time and cost.

Responsibility

Reporting relies on interpretation of factual information based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded. To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and other documents. Responsibility clauses do not
transfer appropriate liabilities from Tetra Tech Coffey to other parties but are included to identify where Tetra
Tech Coffey's responsibilities begin and end. Their use is intended to help all parties involved to recognise
their individual responsibilities. Read all documents from Tetra Tech Coffey closely and do not hesitate to ask
any questions you may have.
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