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Proposed Residential Development, 26-36 Park Road, 27-47 Berry Road and 48-52 River Road, St Leonards

EXECUTIVE SUMMARY?

Tetra Tech Coffey Pty Ltd (Coffey) was engaged by Berry Road Development Pty Ltd (the client) to prepare
this Preliminary Site Investigation (PSI) in connection with the proposed residential development at 26-36
Park Road 27-47 Berry Road and 48-52 River Road, St Leonards, NSW (the ‘site’).

Coffey previously prepared a PSI report for the southern part of the site? in 2018 (Coffey, 2018) which
included a desktop review, site walkover and limited investigation of soil contamination. Relevant parts of the
previous report were presented in this report.

It is understood this PSI was required to support a development application purposes.

Coffey understands that the client proposes to redevelop the site with a multi-storey residential development
with associated basement carparking and amenities. The preliminary architectural plans (provided in
Appendix B) indicate the basement will be excavated to approximately 54 m AHD relative to Australian Height
Datum (AHD). This will result in a two level basement at the southern end of the site and a four level
basement at the northern end of the site accounting for the rise in the ground level. This results in expected
excavation depths ranging from 4 m in the south-west corner to 20 m depth in the north-eastern corner of the
site.

The objectives of this report were to:

e Collate information to describe the current and historic uses of the site, its geological and hydrogeological
setting, potential sources of contamination and potentially contaminated media that may affect human
and / or environmental receptors;

¢ Identify data gaps / uncertainties associated with the potential for land contamination and outline
recommendations for further investigations / assessments to address those data gaps; and

e Provide an opinion on whether the site is considered suitable for the proposed development from a
contamination perspective.

Based on a review of the previous report (Coffey, 2018), publicly available information and the site walkover,
the following conclusions and recommendations are made:

o Areview of historical aerial photographs identified the majority of the site was occupied by low density
residential housing, most of which appear to have been constructed prior to 1930. Aerial photographs
suggest the structures within the site have remained largely unchanged since.

e The site walkover conducted for the previous investigation (Coffey, 2018) and the current investigation did
not identify infrastructure consistent with USTs or ASTs and observed only small quantities of stored
household chemicals and paints. While these household items were not stored in secondary containment,
no visual evidence of contamination such as staining, or spills were observed indicating that it is unlikely
for soil or groundwater at the site to have been impacted by these potential areas of environmental
concern.

e The limited intrusive investigation completed as part of the previous investigation (Coffey, 2018) did not
identify CoPC at concentrations that were likely to pose a potentially unacceptable health risks to workers,
future residents or users of land adjoining the site. However, lead, zinc and BaP identified were detected
at concentrations which exceeded the EIL adopted, which may pose potential risks to landscaping
introduced as part of the proposed development if that soil was to be retained within the development.

e There remains some uncertainty regarding the quality of fill materials within the site.

In summary, this PSI has not identified a significant source of contamination that triggers the need for
remediation. Based on the findings of this assessment, it is considered that the site can be made suitable for
the proposed development, in accordance with SEPP55 — Remediation of Land.

1 This executive summary must be read in the context of the full report and the attached limitations.
2 The previous assessment related to existing properties located at 38-50 Park Road, 41-47 Berry Road and 48-54 River
Road, St Leonards.

Tetra Tech Coffey Pty Ltd
ABN 55 139 460 521
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It is recommended that further investigation be undertaken following demolition and removal of the existing
structures to improve the level of confidence in the expected ground conditions. The aims of the investigation

would be:

e Increase sampling density across the site, and complete investigations in areas of the site that were not
previously accessible or have not yet been investigated (northern end );

e Groundwater sampling was not completed. Given the depth of excavation for the proposed development,
it is considered likely the groundwater table will be intercepted. It is recommended that groundwater
sampling and analysis be undertaken as part of further investigation.

e Assess the waste classification of surplus soil generated from the development.

It is also recommended that an Unexpected Finds Protocol be developed, either as part of the Construction
Environment Management Plan or as a stand-alone document to manage unexpected finds of contamination
that may arise during the development works.

This report should be read in conjunction with the attached “Important information about your Coffey
Environmental Report” in Appendix A.

Tetra Tech Coffey Pty Ltd
ABN 55 139 460 521
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1. INTRODUCTION

Tetra Tech Coffey Pty Ltd (Coffey) was engaged by Berry Road Development Pty Ltd (the client) to prepare
this Preliminary Site Investigation (PSI) in connection with the proposed residential development at 26-36
Park Road 27-47 Berry Road and 48-52 River Road, St Leonards, NSW (the ‘site’).

Coffey previously prepared a PSI report for the southern part of the site3 in 2018 (Coffey, 2018) which
included a desktop review, site walkover and limited investigation of soil contamination. Relevant parts of the
previous report were presented in this report.

It is understood this PSI was required to support a development application purposes.
Coffey also prepared a geotechnical desktop study for the project under separate cover.

The site’s location and boundary are shown in Figure 1.

1.1 PROPOSED DEVELOPMENT

Coffey understands that the client proposes to redevelop the site with a multi-storey residential development
with associated basement carparking and amenities. The preliminary architectural plans (provided in
Appendix B) indicate the basement will be excavated to approximately 54 m AHD relative to Australian Height
Datum (AHD). This will result in a two level basement at the southern end of the site and a four level
basement at the northern end of the site accounting for the rise in the ground level. This results in expected
excavation depths ranging from 4 m in the south-west corner to 20 m depth in the north-eastern corner of the
site.

1.2 OBJECTIVES

The objectives of this report were to:

e Collate information to describe the current and historic uses of the site, its geological and hydrogeological
setting, potential sources of contamination and potentially contaminated media that may affect human
and / or environmental receptors;

¢ Identify data gaps / uncertainties associated with the potential for land contamination and outline
recommendations for further investigations / assessments to address those data gaps; and

e Provide an opinion on whether the site is considered suitable for the proposed development from a
contamination perspective.

2. SCOPE OF WORK

To meet the objectives (Section 1.2), Coffey completed a PSI for the site, in general accordance with relevant
guidelines including the NSW EPA (2020) ‘Guidelines for Consultants Reporting on Contaminated Land’ and
Schedule B2 of NEPC (2013) ‘National Environment Protection (Assessment of Site Contamination) Measure
1999'. The PSI scope comprised:
e Review of:

= The previous PSI completed for part of the site (Coffey, 2018);

= Local geology, hydrogeology, topography, salinity and acid sulfate soil risk maps;

= A selection of relevant historical aerial photographs covering the site and the surrounds;

3 The previous assessment related to existing properties located at 38-50 Park Road, 41-47 Berry Road and 48-54 River
Road, St Leonards.

Tetra Tech Coffey 1
Report reference number: SYDGE304523
Date: 13 June 2023



Proposed Residential Development, 26-36 Park Road, 27-47 Berry Road and 48-52 River Road, St Leonards

= Registered groundwater bore information in the public register held by NSW Office of Water; and

= Contaminated land records and environmental protection licence information in the public registers
held by the NSW Environment Protection Authority.

A site walkover was completed by an Environmental Scientist to observe the current site use and
surrounding land uses and observe indications of potentially contaminating activities. The site walkover
focused on accessible areas of the site. The interior of the existing buildings was not inspected;

A preliminary conceptual site model (CSM) was developed; and

This PSI report was prepared, including recommendations for further investigation and / or remediation.
It is noted that no intrusive investigation was completed as part of this PSI.

3. SITE INFORMATION AND DESCRIPTION

3.1 SITE LOCATION

Site identification details are summarised in Table 1. The location and boundary of the site is shown on
Figure 1.

Table 1: Site Location Details

Site Address 26 — 52 Park Road, 27 - 47 — Berry Road and 48 — 52 River Road, St Leonards, NSW

Site Area Approximately12,450 m2 (1.245ha)
Current land zoning R2 — Low density residential

Local Government Authority [REllNeleV-Nefeli]glel]

Current land use Low density residential

Proposed land use Multi-storey residential development with two to four level basement

Tetra Tech Coffey 2
Report reference number: SYDGE304523
Date: 13 June 2023
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Figure 1: Approximate Site Boundary
The approximate site boundary is shown in red. The yellow outline shows the site boundary at the time of the
previous PSI (Coffey, 2018) (sourced from Google maps, accessed 20 June 2022).

3.2 SITE DESCRIPTION

A site walkover was carried out by a Coffey Environmental Scientist on 23 June 2022. The key site features
are summarised below, and a selection of photographs taken during the walkover are provided in Appendix C.

e The site comprised 26 individual lots, which were all occupied by residential housing in the form of single
or double storey residential dwellings including some dual occupancy and townhouses. Some also
contained swimming pools and sheds.

e The site was bounded by Berry Road to the west, River Road to the south, Park Road the east, residential
properties to the north, with Berry Lane running north-south through the middle. The ground level falls
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 Given the likely age of many of the residences, it was suspected that asbestos-containing materials
(ACM) were likely used as building materials in the construction of many buildings.

Cut and fill activities appeared to have occurred across the site to provide level construction surfaces for
individual plots. Fill would have likely been placed beneath the existing building footprints.

Presence of topsoil / fill in the gardens and landscaped areas of the residential properties.

¢ No evidence of infrastructure associated with underground storage tanks (UST) or above ground storage
tanks (AST) was observed at the properties within the site.

e Minor stored chemicals in the form of paints and household cleaning products were observed during the
walkover completed for the previous investigation (Coffey, 2018) at several properties including stored
paint in the garage of 52 River Road and in the outdoor shed of 46 Park Road. Visual evidence of spills or
staining was not observed at the individual properties.

e Asbestos-containing debris or fragments were not visually identified on the soil / ground surface of the
properties.

¢ No obvious vegetation stress or ‘die-back’ was observed.

Tetra Tech Coffey
Report reference number: SYDGE304523
Date: 13 June 2023
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3.3 SURROUNDING LAND USES

Based on observations made during the site walkover and recent aerial imagery, the surrounding land uses
were largely low density residential with multi-storey residential and commercial further north, toward the
Pacific Highway.

3.4 REGIONAL GEOLOGY AND SOIL LANDSCAPE

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

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

e Ashfield Shale: Dark-grey to black claystone-siltstone and fine sandstone-siltstone laminite of the
Wianamatta Group.
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, corresponding with the geological boundaries.
Glenorie landscapes are characterised by undulating to rolling low hills on Wianamatta group shales. The soil
horizons are typically hard-setting, dark brown loamy topsoil, underlain by grey to brown, plastic clays with
shale rock fragments. Clays within the lower horizons are considered moderately reactive, have a high shrink-
swell and potential for erodibility.

Gymea soil landscapes are characterised by undulating to rolling rises and low hills on benching Hawkesbury
sandstone. Encountered topsoil is typically described as loose, coarse sandy loam, overlying B and C
horizons of yellowish brown clayey sand and loam, transitioning to clay with increased depth.

3.5 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.

3.6 SITE TOPOGRAPHY AND DRAINAGE

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

Individual properties were largely noted to be level, which is suspected to have been formed through minor cut
and fill processes. It is expected that surface run-off would infiltrate through permeable ground surfaces
(where present) with excess run-off collected via nearby stormwater drains along the road network
surrounding / within the site.

Groundwater and excessive surface water that does not infiltrate the soil, is collected by the stormwater
drainage system is expected to drain towards the Gore Cove situated approximately 850 m south of the site.

3.7 HYDROGEOLOGY

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.

Tetra Tech Coffey 4
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3.8 LOCAL SENSITIVE RECEPTORS

There are no surface water features which pass through the site. The nearest surface water feature is Berry’s
Creek, located approximately 200 m south-east of the site.

4. SITE HISTORY REVIEW

4.1 AERIAL PHOTOGRAPHY

Selected aerial photography dated between 1930 and 2016 is provided within Appendix D. A summary of the

aerial photography is provided in Table 2.

It is noted that the photographs were collated at the time of the previous assessment (Coffey, 2018) and the

site boundary on the photographs is consistent with the previous site boundary.

Recent aerial imagery suggests the site and surrounding area have remained relatively unchanged since

2016.

Table 2: Summary of Aerial Photography Review

Photo Date

properties generally appeared to have

having small sheds situated on them.

In the 1943 aerial photograph the site
appeared relatively unchanged.

In the 1951 aerial photograph the site
appeared relatively unchanged.

In the 1955 aerial photograph the site
appeared relatively unchanged.

In the 1961 aerial photograph the site
appeared relatively unchanged.

In the 1961 aerial photograph the site
appeared relatively unchanged.

In the 1970 aerial photograph the site
appeared relatively unchanged.

In the 1982 aerial photograph the site

landscaped portions with some properties

appeared relatively unchanged, however

1930 The site was occupied by what appeared
to be low density residential housing. The

The neighbouring properties to the north, west
and east also comprised low density residential
housing. River Road could be seen south of the
site and Park Road; Berry Road and Berry Lane
were also observed. South of the site, a large
property could be seen which was comprised of
large, grassy areas with some centrally located
buildings. The Pacific Highway could also be
seen north of the site.

The surrounding area to the north, east and west
appeared relatively unchanged, however the
large property to south of the site, appeared to
have additional low density residential housing
situated on it.

The surrounding area to the north, east and west
appeared relatively unchanged, however the
large property to south of the site appeared to
continue to undergo development with additional
low density residential housing constructed.

The surrounding area to the north, east and west
appeared relatively unchanged, however the
large property to south of the site appeared to
continue to undergo development with additional
low density residential housing constructed.

The surrounding area to the north, east and west
appeared relatively unchanged, however the
large property to south of the site, appeared to
continue to undergo development with additional
low density residential housing constructed.

The surrounding area appeared relatively
unchanged.

The surrounding area appeared relatively
unchanged.

The surrounding area appeared relatively
unchanged.

Tetra Tech Coffey
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the properties currently denoted as 40A
and 40B Park Road had undergone
redevelopment, with the former residential
structure appearing to have been
demolished and replaced by a large
rectangular main building, with a smaller
building to the east which likely functioned

as a garage.
In the 1991 aerial photograph the site The surrounding area appeared relatively
appeared relatively unchanged. unchanged, with the exception of several newly

constructed multi-storey commercial/industrial
buildings situated on the southern side of the
Pacific Highway.

In the 2002 aerial photograph the site The surrounding area appeared relatively
appeared relatively unchanged. unchanged.

In the 2009 aerial photograph the site The surrounding area appeared relatively
appeared relatively unchanged. unchanged.

In the 2015 aerial photograph the site The surrounding area appeared relatively
appeared relatively unchanged. unchanged.

In the 2016 aerial photograph the site The surrounding areas appeared relatively
appeared relatively unchanged. unchanged.

4.2 PUBLIC REGISTER SEARCH

4.2.1 NSW EPA CONTAMINATED LAND REGISTERS

Coffey undertook a search of the NSW EPA online Contaminated Land: Record of Notices on the 20"

June 2022 for the suburb of St Leonards, NSW. The search did not identify any notices that have been issued
by the NSW EPA under the Contaminated Land Management Act (1997) for the site, or properties within a
500 m radius of the site.

Coffey also undertook a search of the NSW EPA online List of NSW Contaminated Sites Notified to EPA on
the 20t of June 2022. The search did not identify any notices on the site, or properties located with the suburb
of St Leonards.

4.2.2 PROTECTION OF THE ENVIRONMENT OPERATION ACT 1997
REGISTER

A search of the NSW EPA Protection of the Environment Operation Act public register was conducted by
Coffey on the 20" June 2022. The POEO public register indicates that no licensed activities under the POEO
Act 1997 are currently being carried out at the site or at properties within a 500 m radius of the site.

4.2.3 REGISTERED GROUNDWATER BORE SEARCH

At the time of the previous PSI (Coffey, 2018), a search of groundwater bore licenses was undertaken and the
search did not identify any registered groundwater bores within a 500 m radius of the site.

4.2.4 NSW STATE HERIATEG SEARCH

A search of the NSW Office of Environment and Heritage register for aboriginal places and state heritage
listed sites (http://www.environment.nsw.gov.au/heritageapp/heritagesearch.aspx) was undertaken on
20" June 2022. A review of the results did not identify any of the properties within the site.

Tetra Tech Coffey 6
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4.2.5 FORMER GASWORKS

A search of NSW EPA List of Former Gasworks was undertaken on the 20t °f June 2022. The search did not
identify any former gasworks within the council area.

4.3 PREVIOUS REPORT (COFFEY, 2018)

At the time the previous report was prepared the proposed development was described as construction of a
13 storey residential building which would comprise 180 residential units with two levels for basement car
parking. The site area comprised the southern portion of the current site, as shown in the yellow outline in
Figure 1.

The scope of work completed comprised a desktop review, site walkover and limited intrusive investigation.
Six bores were drilled to depths of between 10.00 m and 10.42 m below ground level (mBGL). Surface soil

samples were also collected at six locations in the vicinity of the existing residential dwellings. Selected soil
samples were analysed for the identified contaminants of potential concern, including:

e Asbestos;

e Polyaromatic hydrocarbons (PAH);

e Total recoverable hydrocarbons (TRH);

e Benzene, toluene, ethylbenzene and xylenes (BTEX);

e Heavy metals; and

e Organochlorine pesticides (OCP).

The ground conditions encountered comprised sandy topsoil fill, then gravelly sand, clayey sand and gravelly
and sandy clay to depths of between 0.25 m BGL and 3.2 m BGL overlying natural residual sandy clay and
clay and sandstone bedrock.

Piezometers were installed at five locations (BH1, BH3, BH5, BH7 and BH9) and groundwater was
encountered during drilling at depths of between 3.8 m BGL and 5.2 m BGL.

The report stated that there were no obvious signs of contamination (asbestos, stained or odours) noted
during the drilling.

The CSM developed was generally consistent with that detailed in Section 5 of this report. The identified
areas of environmental concern (AEC) identified were:

e  Fill of unknown origin or quality;

¢ Fill material impacted by the weathering of hazardous building materials and / or poor demolition
practices; and

e Soil materials impacted through the application of persistent pesticides.
Laboratory test results indicated that detections of lead, zinc and benzo(a)pyrene (BaP) were identified at

concentrations which exceeded the adopted ecological investigation levels (EIL) for residential land use,
which may pose potential risks to landscaping retained or introduced as part of the proposed development.

Laboratory test results did not indicate detections of the COPC above human health assessment criteria for
residential land use.

The report concluded the following:

In summary, the desk-based research and limited programme of investigation has not identified a significant
source of contamination that triggers the need for remediation. Based on the findings of this assessment it is
considered that the site can be made suitable for the proposed high-density residential land use
redevelopment, in accordance with SEPP55 — Remediation of Land.

Tetra Tech Coffey
Report reference number: SYDGE304523
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It is recommended that further investigation is undertaken as access constraints are removed from the site to
improve confidence in ground conditions. The aims of the investigation would be:

e Increase sampling density across the site, and complete investigations in areas of the site that were not
previously accessible; namely, within the footprint of each residential property where a suspended floor
slab exists where pesticides were likely applied over an extended period, and Berry Lane.

e Groundwater sampling was not included in the scope of this limited assessment, however given the depth
of excavation for the proposed development, it is considered possible that the groundwater table is
intercepted — it is recommended that groundwater sampling be undertaken from the existing piezometers.

e Assess the waste classification of surplus soil generated from the development.

It is recommended that an Unexpected Finds Protocol is developed, either as part of the Construction
Environment Management Plan or as a stand-alone document to manage unexpected finds of contamination
that may be encountered during site development.

Figure 1, Results and Logs from the previous report are presented in Appendix E.

4.4 INTEGRTY OF ASSESSMENT OF INFORMATION REVIEWED

The following information sources were referred to for this assessment:

e Previous report prepared by Coffey (Coffey, 2018);
e Public registers, records and maps maintained and provided by various government departments; and
e Observations made in the field during the site walkover.

Coffey considers the data reviewed was considered to be generally adequate, reliable and suitable to provide
an understanding of historic uses with regard to the investigation objectives.

5.  PRELIMINARY CONCEPTUAL SITE MODEL

A conceptual site model (CSM) is a representation of site related information regarding contamination
sources, receptors and exposure pathways between those sources and receptors.

Contamination, if not managed appropriately could pose a potential risk to human health and / or the
environment during construction or future occupation of the site. For a risk from contamination to be present,
there must be a plausible pollutant linkage between a contamination source and a receptor by means of an
exposure route or transport mechanism (pathway). Table 3 discusses the plausible pollutant linkages
identified between the AEC and these receptors.

Potential receptors were considered to comprise:

e Future construction workers.
e Future site workers.

e Future residents.

e Adjacent site users.

e Groundwater.

e Surface water.

e Flora and fauna.

Tetra Tech Coffey 8
Report reference number: SYDGE304523
Date: 13 June 2023



Proposed Residential Development, 26-36 Park Road, 27-47 Berry Road and 48-52 River Road, St Leonards

Table 3: Preliminary Conceptual Site Model

Potential
Contaminating

Activity/ Area of
Environmental
Concern

AEC1: Fill material
of unknown origin
and quality

AEC2: Fill material
impacted by the
weathering of

hazardous building

materials and / or
poor demolition
practices

Contaminants
of Potential
Concern and
Affected Media

TRH, BTEX,
heavy metals,
PAH, pesticides
(OCP/OPP),
PCB and
ashestos

Asbestos and
lead (lead-
based paint)

Plausible
Exposure
Pathways &
Transport
Mechanisms

Inhalation of soil
and fibres
Ingestion of soll
Dermal contact
Plant Uptake
Infiltration

Lateral
Groundwater
Migration

Surface Water
Flow

Inhalation of soil
and fibres

Ingestion of soil
Plant uptake

Receptors

Future construction
workers

Future site workers and
users

Neighbouring site users

Current / proposed
landscaping

Groundwater
Surface Water

Future construction
workers

Future site workers and
users

Neighbouring site users

Current / proposed
landscaping

Comments

The previous investigation (Coffey, 2018) did not identify
concentrations of CoPC that exceeded the health assessment
criteria for a generic high density residential land use, indicating
the fill materials encountered during the previous investigation
do not pose significant health risks.

Concentrations of BaP were identified in seven samples in the
previous investigation which exceeded the ecological screening
level (ESL) for urban residential and public open space of

0.7 mg/kg. Concentrations of zinc were also identified in
sample SS4 which exceeded the EIL (347 mg/kg). These fill
materials may pose potential risks to landscaping introduced as
part of the development via plant uptake mechanisms.

There remains some uncertainty regarding the quality of fill
within the site, particularly given the limited nature of the
investigations completed previously.

The previous investigation (Coffey, 2018) did not identify
concentrations of CoPC that exceeded the adopted high
density residential criteria for human health.

Asbestos was not visually identified on or within the soil during
the previous or current site walkover or in samples analysed as
part of the previous investigation.

Concentrations of lead were identified in surface sample SS4
(1,200 mg/kg) which exceeded the EIL of 1,100 mg/kg in the
previous investigation. While not exceeding the adopted
criteria, detections of lead were noted in other near surface
samples.

The previous investigation noted that review of the Pre-
Demolition Hazardous Materials Assessment Reports identified
both lead paint and lead dust present at a number of the
properties that occupied the southern portion of the subject site.
As such, the presence of lead in soil samples is likely to be
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Potential Contaminants Plausible
Contaminating of Potential Exposure

Activity/ Area of Concern and Pathways &
Environmental Affected Media | Transport

Receptors

Comments

Concern Mechanisms

AEC3: Soil material OPP/OCP Inhalation of soil
impacted through and fibres
the application of Ingestion of soil
pers_|s_tent Dermal contact
pesticides
Plant Uptake
Notes:

CoPC: Contaminants of Potential Concern
OCP: organochlorine pesticides
OPP: organophosphate pesticides

Future construction
workers

Future site workers and
users

Neighbouring site users

Current / proposed
landscaping

Heavy metals: arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc.

TRH: Total Recoverable Hydrocarbons.

BTEX: Benzene, Toluene, Ethylbenzene, Xylene.
PAH: Polycyclic Aromatic Hydrocarbons.

PCB: Polychlorinated Biphenyls.

attributed to the deterioration of lead-based paint applied
historically to building surfaces.

While concentrations of OCP were less than the adopted health
criteria detections of various OCP were identified in multiple
samples collected at the site.

The previous investigation (Coffey, 2018) identified the
historical application of pesticides to the site as an AEC.
Investigation of the areas beneath the existing structures has
not been possible and represents a potential data gap.

Tetra Tech Coffey
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6. CONCLUSIONS AND RECCOMENDATIONS

Based on a review of the previous report (Coffey, 2018), publicly available information and the site walkover,
the following conclusions and recommendations are made:

e Areview of historical aerial photographs identified the majority of the site was occupied by low density
residential housing, most of which appear to have been constructed prior to 1930. Aerial photographs
suggest the structures within the site have remained largely unchanged since.

e The site walkover conducted for the previous investigation (Coffey, 2018) and the current investigation did
not identify infrastructure consistent with USTs or ASTs and observed only small quantities of stored
household chemicals and paints. While these household items were not stored in secondary containment,
no visual evidence of contamination such as staining, or spills were observed indicating that it is unlikely
for soil or groundwater at the site to have been impacted by these potential areas of environmental
concern.

e The limited intrusive investigation completed as part of the previous investigation (Coffey, 2018) did not
identify CoPC at concentrations that were likely to pose a potentially unacceptable health risks to workers,
future residents or users of land adjoining the site. However, lead, zinc and BaP identified were detected
at concentrations which exceeded the EIL adopted, which may pose potential risks to landscaping
introduced as part of the proposed development if that soil was to be retained within the development.

e There remains some uncertainty regarding the quality of fill materials within the site.

In summary, this PSI has not identified a significant source of contamination that triggers the need for
remediation. Based on the findings of this assessment, it is considered that the site can be made suitable for
the proposed development, in accordance with SEPP55 — Remediation of Land.

It is recommended that further investigation be undertaken following demolition and removal of the existing
structures to improve the level of confidence in the expected ground conditions. The aims of the investigation
would be:

¢ Increase sampling density across the site, and complete investigations in areas of the site that were not
previously accessible or have not yet been investigated (northern end );

e Groundwater sampling was not completed. Given the depth of excavation for the proposed development,
it is considered likely the groundwater table will be intercepted. It is recommended that groundwater
sampling and analysis be undertaken as part of further investigation.

e Assess the waste classification of surplus soil generated from the development.

It is also recommended that an Unexpected Finds Protocol be developed, either as part of the Construction
Environment Management Plan or as a stand-alone document to manage unexpected finds of contamination
that may arise during the development works.

This report should be read in conjunction with the attached “Important information about your Coffey
Environmental Report” in Appendix A.

7. REFERENCES

Coffey Environments a Tetra Tech Company (2018) Preliminary Site Investigation, Berry Lane, St Leonards,
NSW, prepared for Country Garden Australia Pty Ltd dated 22 October 2018 (Coffey, 2018)

NEPC (2013); National Environment Protection (Assessment of Site Contamination) Measure 1999 (‘ASC
NEPM)

NSW EPA (2020); Guidelines for Consultants Reporting on Contaminated Land
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'It TETRA TECH

IMPORTANT INFORMATION ABOUT YOUR TETRA TECH COFFEY
ENVIRONMENTAL REPORT

Introduction

This report has been prepared by Tetra Tech Coffey for you, as Tetra Tech Coffey’s client, in accordance with
our agreed purpose, scope, schedule and budget.

The report has been prepared using accepted procedures and practices of the consulting profession at the
time it was prepared, and the opinions, recommendations and conclusions set out in the report are made in
accordance with generally accepted principles and practices of that profession.

The report is based on information gained from environmental conditions (including assessment of some or all
of sail, groundwater, vapour and surface water) and supplemented by reported data of the local area and
professional experience. Assessment has been scoped with consideration to industry standards, regulations,
guidelines and your specific requirements, including budget and timing. The characterisation of site conditions
is an interpretation of information collected during assessment, in accordance with industry practice.

This interpretation is not a complete description of all material on or in the vicinity of the site, due to the
inherent variation in spatial and temporal patterns of contaminant presence and impact in the natural
environment. Tetra Tech Coffey may have also relied on data and other information provided by you and
other qualified individuals in preparing this report. Tetra Tech Coffey has not verified the accuracy or
completeness of such data or information except as otherwise stated in the report. For these reasons the
report must be regarded as interpretative, in accordance with industry standards and practice, rather than
being a definitive record.

Your report has been written for a specific purpose

Your report has been developed for a specific purpose as agreed by us and applies only to the site or area
investigated. Unless otherwise stated in the report, this report cannot be applied to an adjacent site or area,
nor can it be used when the nature of the specific purpose changes from that which we agreed.

For each purpose, a tailored approach to the assessment of potential soil and groundwater contamination is
required. In most cases, a key objective is to identify, and if possible quantify, risks that both recognised and
potential contamination pose in the context of the agreed purpose. Such risks may be financial (for example,
clean up costs or constraints on site use) and/or physical (for example, potential health risks to users of the
site or the general public).

Limitations of the Report

The work was conducted, and the report has been prepared, in response to an agreed purpose and scope,
within time and budgetary constraints, and in reliance on certain data and information made available to Tetra
Tech Coffey.

The analyses, evaluations, opinions and conclusions presented in this report are based on that purpose and
scope, requirements, data or information, and they could change if such requirements or data are inaccurate
or incomplete.

This report is valid as of the date of preparation. The condition of the site (including subsurface conditions)
and extent or nature of contamination or other environmental hazards can change over time, as a result of
either natural processes or human influence. Tetra Tech Coffey should be kept appraised of any such events
and should be consulted for further investigations if any changes are noted, particularly during construction
activities where excavations often reveal subsurface conditions.

In addition, advancements in professional practice regarding contaminated land and changes in applicable
statues and/or guidelines may affect the validity of this report. Consequently, the currency of conclusions and
recommendations in this report should be verified if you propose to use this report more than 6 months after
its date of issue.

Tetra Tech Coffey
Issue Date: 6 May 2021 1
Uncontrolled when printed



Important information about your Tetra Tech Coffey environmental report

The report does not include the evaluation or assessment of potential geotechnical engineering constraints of
the site.

Interpretation of factual data

Environmental site assessments identify actual conditions only at those points where samples are taken and
on the date collected. Data derived from indirect field measurements, and sometimes other reports on the site,
are interpreted by geologists, engineers or scientists to provide an opinion about overall site conditions, their
likely impact with respect to the report purpose and recommended actions.

Variations in soil and groundwater conditions may occur between test or sample locations and actual
conditions may differ from those inferred to exist. No environmental assessment program, no matter how
comprehensive, can reveal all subsurface details and anomalies. Similarly, no professional, no matter how
well qualified, can reveal what is hidden by earth, rock or changed through time.

The actual interface between different 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, parties involved with land acquisition, management and/or redevelopment should retain the
services of a suitably qualified and experienced environmental consultant through the development and use of
the site to identify variances, conduct additional tests if required, and recommend solutions to unexpected
conditions or other unrecognised features encountered on site. Tetra Tech Coffey would be pleased to assist
with any investigation or advice in such circumstances.

Recommendations in this report

This report assumes, in accordance with industry practice, that the site conditions recognised through discrete
sampling are representative of actual conditions throughout the investigation area. Recommendations are
based on the resulting interpretation.

Should further data be obtained that differs from the data on which the report recommendations are based
(such as through excavation or other additional assessment), then the recommendations would need to be
reviewed and may need to be revised.

Report for benefit of client

Unless otherwise agreed between us, the report has been prepared for your benefit and no other party. Other
parties should not rely upon the report or the accuracy or completeness of any recommendation and should
make their own enquiries and obtain independent advice in relation to such matters.

Tetra Tech Coffey assumes no responsibility and will not be liable to any other person or organisation for, or
in relation to, any matter dealt with or conclusions expressed in the report, or for any loss or damage suffered
by any other person or organisation arising from matters dealt with or conclusions expressed in the report.

To avoid misuse of the information presented in your report, we recommend that Tetra Tech Coffey be
consulted before the report is provided to another party who may not be familiar with the background and the
purpose of the report. In particular, an environmental disclosure report for a property vendor may not be
suitable for satisfying the needs of that property’s purchaser. This report should not be applied for any
purpose other than that stated in the report.

Interpretation by other professionals

Costly problems can occur when other professionals develop their plans based on misinterpretations of a
report. To help avoid misinterpretations, a suitably qualified and experienced environmental consultant should
be retained to explain the implications of the report to other professionals referring to the report and then
review plans and specifications produced to see how other professionals have incorporated the report
findings.

Given Tetra Tech Coffey prepared the report and has familiarity with the site, Tetra Tech Coffey is well placed
to provide such assistance. If another party is engaged to interpret the recommendations of the report, there is
a risk that the contents of the report may be misinterpreted and Tetra Tech Coffey disowns any responsibility
for such misinterpretation.

Tetra Tech Coffey
Issued: 6/05/2021 2
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Important information about your Tetra Tech Coffey environmental report

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, laboratory data, drawings, etc. are customarily included in our reports and
are developed by scientists or engineers based on their interpretation of field logs, field testing and laboratory

evaluation of samples. This information should not under any circumstances be redrawn for inclusion in other

documents or separated from the report in any way.

This report should be reproduced in full. No responsibility is accepted for use of any part of this report in any
other context or for any other purpose or by third parties.

Responsibility

Environmental reporting relies on interpretation of factual information using professional judgement and
opinion and has a level of uncertainty attached to it, which is much less exact than other design disciplines.
This has often resulted in claims being lodged against consultants, which are unfounded. As noted earlier, the
recommendations and findings set out in this report should only be regarded as interpretive and should not be
taken as accurate and complete information about all environmental media at all depths and locations across
the site.

Tetra Tech Coffey
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APPENDIX B: PROPOSED DEVELOPMENT PLANS
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Proposed Residential Development, 26-36 Park Road, 27-47 Berry Road and 48-52 River Road, St Leonards
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Photograph 3 — Looking north along River Road, showing Berry Photograph 4 — Looking south-south-west down Berry Lane, 23
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Aerial Imagery 1965
Berry Lane, St Leonards, NSW 2065

1 Legend

D Site Boundary
[ suffer 150m

Data Source Aerial Imagery: Coordinate System: Date: 31 August 2018
© NSW Department Finance, Services & Innovation GDA 1994 MGA Zone 56




B TERTN | o
- b ,“VW o P, -
;. ). » ” P s lf

i

- s,
\ )
®
o
tr «
% k7]
S
o ) >
5 1
] E <
{ -
©
©
o
4 ] Y N
i v
» — 4 3 . { !
B " ©
’ el
o My -] .2
2 £ 8
o]
% <<
1]
- >0
v A n=
b "l o3
T O
‘ c£o
’ 4 £2
s<
8a
[SXU]
|
c
S
©
>
<)
c
£
o5
»
» Q
: 2
»
2
; o)
n
%

=8
c
[N
© .S
mF
£C
_
52
2E
©
25
mD
o5
o]
wZ
[afe)

Berry Lane, St Leonards, NSW 2065

Aerial Imagery 1961




Aerial Imagery 1955

NSW 2065

N
o
=
1]
c
o
o
-
o
n
(]
c
©
-
b
-
f-
(]
[11]

& o

s -

D Site Boundary

Date: 31 August 2018

Data Source Aerial Imagery:

Coordinate System:
GDA 1994 MGA Zone 56

© NSW Department Finance, Services & Innovation




Aerial Imagery 1951
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Table T1: Soil Analysitical Results CGA: St Leonards

Asbestos BTEX Inorganics Metals ocpP
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< @ fir] [ b3 = < o o o 3 = 2 N < © < < & o S =) =) =) a w w w w [ [
g/kg | mg/kg | mg/kg | mg/kg | mg/kg % mg/kg | mg/kg | mg/kg | me/kg | mg/kg | me/kg | mg/kg | me/kg | mg/keg | mg/kg | me/kg | me/kg | mg/kg | mg/kg | mg/kg | me/kg | mg/kg | me/kg | mg/kg | mg/kg | me/kg | mg/ke | mg/kg | me/kg | me/kg
PQL 0.1 0.1 0.1 0.1 0.3 1 2 0.4 5 5 5 0.1 5 5 0.05 0.05 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
HSL-AResidential(Low Density) Direct Contact 100 4500 | 14000 | 12000
HSL-A/B, 0 to <1m, Sand Soils for Vapour Intrusion 0.5 57 160 40
HSL-BResidential(High Density) Direct Contact 140 5900 | 21000 17000
HSL-DCommercial / Industrial Intrusive Maintenance Worker 1100 | 85000 | 120000 | 130000
NEPM 2013 ESLs Urban residential and public open space, Coarse Soil 50 70 105

Field_ID LocCode Sampled_Date-Time Lab_Report_Number  Matrix_Description

BH1/0.1 BH1/0.1 29-Aug-18 615206 Fill NAD <0.1 | <0.1 <0.1 <0.3 14 2.9 <0.4 6.6 <5 6.6 <0.1 <5 5.4 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <0.1
BH3/0.1 BH3/0.1 27-Aug-18 615206 Fill NAD <0.1 | <0.1 <0.1 <0.3 13 <2 <0.4 <5 7.9 31 <0.1 <5 30 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | 0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <0.1
BH5/0.1 BH5/0.1 21-Aug-18 613945 Fill NAD <0.1 | <0.1 <0.1 <0.3 20 7.3 0.4 15 35 220 0.1 5.5 200 0.18 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | 0.11 | 0.29 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
BH7/0.5 BH7/0.5 22-Aug-18 613945 Fill NAD <0.1 | <0.1 <0.1 <0.3 14 13 <0.4 33 26 130 0.2 <5 96 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
BH8/0.3 BH8/0.3 21-Aug-18 613945 Fill NAD <0.1 | <0.1 <0.1 <0.3 12 3.4 <0.4 15 18 89 <0.1 5.3 150 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
BH9/0.0-0.2 BH9/0.0-0.2 20-Aug-18 613945 Fill NAD <0.1 | <0.1 <0.1 <0.3 2.8 <2 <0.4 5.3 53 18 <0.1 <5 26 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_QC1 [SYDGE219558_SS1 |23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 7.3 4.7 <0.4 8.4 21 650 | <0.1 <5 160 <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | 2.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_SS1  [SYDGE219558 23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 5.5 5.4 <0.4 8.4 19 510 | <0.1 <5 160 0.13 | <0.05 | <0.05 0.06 <0.05 | 2.5 | <0.05 | <0.05 | <0.05 | 0.13 0.06 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_SS2  [SYDGE219558 23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 13 3.4 <0.4 5.7 29 21 <0.1 <5 44 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_SS3  [SYDGE219558 23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 7.4 6.6 <0.4 10 21 170 0.1 <5 190 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.5 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_SS4  [SYDGE219558 23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 8.2 44 0.8 13 46 - 0.2 6.1 - <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | 0.7 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_SS5  [SYDGE219558 23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 2.9 3.6 <0.4 7.3 180 48 <0.1 7.5 210 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
SYDGE219558_SS6  [SYDGE219558 23-Aug-18 613713 Fill NAD <0.1 | <0.1 <0.1 <0.3 15 3.7 <0.4 9.5 19 570 | <0.1 <5 150 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Statistical y

Number of Results 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Number of Detects 0 0 0 0 13 11 2 12 12 13 4 4 13 2 0 0 1 0 4 0 0 1 2 1 0 0 0 0 0 0
Minimum Concentration <0.1 | <0.1 <0.1 <0.3 2.8 <2 <0.4 <5 <5 6.6 <0.1 <5 5.4 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.1 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Minimum Detect ND ND ND ND 2.8 2.9 0.4 5.3 5.3 6.6 0.1 5.3 5.4 0.13 ND ND 0.06 ND 0.1 ND ND 0.11 | 0.13 0.06 ND ND ND ND ND ND
Maximum Concentration <0.1 | <0.1 <0.1 <0.3 20 44 0.8 33 180 | 1200 | 0.2 7.5 520 <0.2 | <0.05 | <0.05 0.06 <0.05 | 2.5 | <0.05| <0.05 | 0.11 | 0.29 0.06 <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <0.1
Maximum Detect ND ND ND ND 20 44 0.8 33 180 | 1200 | 0.2 7.5 520 0.18 ND ND 0.06 ND 2.5 ND ND 0.11 | 0.29 0.06 ND ND ND ND ND ND
Average Concentration 0.05 | 0.05 0.05 0.15 10 7.7 0.26 11 33 282 | 0.081 | 3.6 149 | 0.051 | 0.025 | 0.025 | 0.028 | 0.025 | 0.47 | 0.025 | 0.025 | 0.032 | 0.053 | 0.028 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.029
Median Concentration 0.05 | 0.05 0.05 0.15 12 3.7 0.2 8.4 21 130 | 0.05 2.5 150 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.05 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025
Standard Deviation 0 0 0 0 5.1 11 0.17 7.6 46 356 | 0.056 | 1.8 132 | 0.052 0 0 0.0097 0 0.84 0 0 0.024 | 0.077 | 0.0097 0 0 0 0 0 0.0094
Number of Guideline Exceedances 0 0 0 0 0 0 0 0 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0 0 0 0 0 4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




Table T1: Soil Analysitical Results CGA: St Leonards
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mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg| mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | MG/KG | MG/KG | MG/KG | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
PQL 0.05 0.05 0.05 0.05 0.05 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 20 50 20 50 100 100 20
HSL-AResidential(Low Density) Direct Contact 1400 4400 3300 | 4500 6300
HSL-A/B, 0 to <1m, Sand Soils for Vapour Intrusion 3 44 110
HSL-BResidential(High Density) Direct Contact 2200 5600 4200 | 5800 8100
HSL-DCommercial / Industrial Intrusive Maintenance Worker 29000 82000 62000 | 85000 | 120000
NEPM 2013 ESLs Urban residential and public open space, Coarse Soil 0.7 180 120

Field_ID LocCode Sampled_Date-Time Lab_Report_Number  Matrix_Description

BH1/0.1 BH1/0.1 29-Aug-18 615206 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.2 <1 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <0.5 0.6 1.2 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <20 <50 <20 <50 | <100 <100 <20
BH3/0.1 BH3/0.1 27-Aug-18 615206 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.2 <1 <0.5 | <0.5 | <0.5 0.9 0.9 1.1 1.4 1.7 0.6 0.6 0.7 0.6 <0.5 1.6 <0.5 | <0.5 | <0.5 0.9 1.4 8.2 <20 <50 <20 <50 350 130 <20
BH5/0.1 BH5/0.1 21-Aug-18 613945 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 | <0.5 0.6 0.7 1 1.3 0.5 0.6 0.6 <0.5 | <0.5 0.9 <0.5 0.5 <0.5 | <0.5 1.1 4.8 <20 <50 <20 <50 160 <100 <20
BH7/0.5 BH7/0.5 22-Aug-18 613945 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 1.1 1.2 1.7 1.9 2.2 0.9 1.4 1.4 1 <0.5 2.5 <0.5 0.9 <0.5 1 2.5 13.9 | <20 <50 <20 <50 110 <100 <20
BH8/0.3 BH8/0.3 21-Aug-18 613945 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <0.5 0.6 1.2 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <20 <50 <20 <50 | <100 <100 <20
BH9/0.0-0.2 BH9/0.0-0.2 20-Aug-18 613945 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <0.5 0.6 1.2 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <20 <50 <20 <50 | <100 <100 <20
SYDGE219558_QC1 [SYDGE219558_SS1  |23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 0.9 1.2 1.6 1.8 2.1 0.9 1 1 0.9 <0.5 2.2 <0.5 0.7 <0.5 0.9 2.2 119 | <20 <50 <20 <50 180 <100 <20
SYDGE219558_SS1  [SYDGE219558 23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 1.1 2 2.6 2.8 3.1 1.6 1.5 1.4 1.5 <0.5 2.4 <0.5 1.3 <0.5 0.9 2.4 16.1 | <20 <50 <20 <50 190 <100 <20
SYDGE219558_SS2  [SYDGE219558 23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <0.5 0.6 1.2 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <20 <50 <20 <50 | <100 <100 <20
SYDGE219558_SS3  [SYDGE219558 23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 0.7 0.8 1 1.3 1.6 0.6 0.7 0.8 0.6 <0.5 2 <0.5 | <0.5 | <0.5 0.9 1.8 8.9 <20 <50 <20 <50 170 <100 <20
SYDGE219558_SS4  |SYDGE219558 23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 0.5 1.6 1.9 2.5 2.8 3 1.3 1.7 1.8 1.3 <0.5 4.2 <0.5 1.1 <0.5 1.9 4 21.3 <20 <50 <20 <50 130 <100 <20
SYDGE219558_SS5  [SYDGE219558 23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <0.5 0.6 1.2 <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <20 <50 <20 <50 | <100 <100 <20
SYDGE219558_SS6  |SYDGE219558 23-Aug-18 613713 Fill <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 | <0.5 2.8 3.5 5.5 5.5 5.5 2.6 2.8 3 2.3 0.9 4.9 <0.5 2.1 <0.5 1.2 5.8 319 | <20 <50 <20 <50 360 100 <20
Statistical y

Number of Results 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Number of Detects 0 0 0 0 0 0 0 0 1 7 8 8 13 13 8 8 8 7 1 8 0 6 0 7 8 8 0 0 0 0 8 2 0
Minimum Concentration <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <1 <0.5 | <0.5 <0.5 <0.5 | <0.5 <0.5 0.6 1.2 <0.5 | <05 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 <0.5 <0.5 | <0.5 | <0.5 <20 <50 <20 <50 <100 <100 <20
Minimum Detect ND ND ND ND ND ND ND ND 0.5 0.7 0.6 0.7 0.6 1.2 0.5 0.6 0.6 0.6 0.9 0.9 ND 0.5 ND 0.9 1.1 4.8 ND ND ND ND 110 100 ND
Maximum Concentration <0.05 | <0.05 | <0.05 | <0.05 | <0.2 <1 <0.5 | <0.5 0.5 2.8 3.5 5.5 5.5 5.5 2.6 2.8 3 2.3 0.9 4.9 <0.5 21 <0.5 1.9 5.8 319 | <20 <50 <20 <50 360 130 <20
Maximum Detect ND ND ND ND ND ND ND ND 0.5 2.8 3.5 5.5 5.5 5.5 2.6 2.8 3 2.3 0.9 4.9 ND 2.1 ND 1.9 5.8 31.9 ND ND ND ND 360 130 ND
Average Concentration 0.025 | 0.025 | 0.025 | 0.025 | 0.037 | 0.5 0.25 | 0.25 | 0.27 | 0.82 1 1.4 1.7 2 0.79 | 0.89 | 0.92 | 0.75 0.3 1.7 0.25 | 0.64 | 0.25 | 0.71 1.7 9.1 10 25 10 25 146 60 10
Median Concentration 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.5 0.25 | 0.25 | 0.25 0.7 0.8 1 1.3 1.6 0.6 0.6 0.7 0.6 0.25 1.6 0.25 | 0.25 | 0.25 0.9 1.4 8.2 10 25 10 25 130 50 10
Standard Deviation 0 0 0 0 0.028 0 0 0 0.069 | 0.75 | 0.96 1.5 1.4 1.2 0.7 0.77 | 0.82 | 0.64 | 0.18 1.6 0 0.57 0 0.51 1.7 9.8 0 0 0 0 108 25 0
Number of Guideline Exceedances 0 0 0 0 0 0 0 0 0 0 7 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0 0 0 0 0 0 7 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




Table T1: Soil Analysitical Results
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mg/kg | mg/kg | mg/kg | mg/kg | mg/keg
PQL 20 50 50 50 | 100

HSL-AResidential(Low Density) Direct Contact

HSL-A/B, 0 to <1m, Sand Soils for Vapour Intrusion

HSL-BResidential(High Density) Direct Contact

HSL-DCommercial / Industrial Intrusive Maintenance Worker

NEPM 2013 ESLs Urban residential and public open space, Coarse Soil

Field_ID LocCode Sampled_Date-Time Lab_Report_Number  Matrix_Description

BH1/0.1 BH1/0.1 29-Aug-18 615206 Fill <20 <50 <50 <50 | <100
BH3/0.1 BH3/0.1 27-Aug-18 615206 Fill 26 160 220 406 480
BH5/0.1 BH5/0.1 21-Aug-18 613945 Fill <20 77 130 207 160
BH7/0.5 BH7/0.5 22-Aug-18 613945 Fill <20 68 62 130 110
BH8/0.3 BH8/0.3 21-Aug-18 613945 Fill <20 <50 <50 <50 | <100
BH9/0.0-0.2 BH9/0.0-0.2 20-Aug-18 613945 Fill <20 <50 <50 <50 | <100
SYDGE219558_QC1 |SYDGE219558_SS1 |23-Aug-18 613713 Fill <20 130 98 228 180
SYDGE219558_SS1  |SYDGE219558 23-Aug-18 613713 Fill <20 150 100 250 190
SYDGE219558_SS2  |SYDGE219558 23-Aug-18 613713 Fill <20 <50 <50 <50 | <100
SYDGE219558_SS3  |SYDGE219558 23-Aug-18 613713 Fill <20 120 90 210 170
SYDGE219558_SS4  |SYDGE219558 23-Aug-18 613713 Fill <20 86 58 144 130
SYDGE219558_SS5  |SYDGE219558 23-Aug-18 613713 Fill <20 <50 <50 <50 | <100
SYDGE219558_SS6  |SYDGE219558 23-Aug-18 613713 Fill <20 250 170 420 460
Statistical y

Number of Results 13 13 13 13 13
Number of Detects 1 8 8 8 8
Minimum Concentration <20 <50 <50 <50 | <100
Minimum Detect 26 68 58 130 110
Maximum Concentration 26 250 220 420 480
Maximum Detect 26 250 220 420 480
Average Concentration 11 90 81 163 164
Median Concentration 10 77 62 144 130
Standard Deviation 4.4 70 63 141 146
Number of Guideline Exceedances 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0

CGA: St Leonards
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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 o] = 2 S oS¢ colour, secondary and minor components 7] -E-% (kPa)
£z |_> | ¢ 2| 3|53z 28| 8% |ssss
| 5o~ — ~[\JOPSOIL: SILTY SAND: darkbrown. | D o foeson 1
} 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
T E 1.0 LI ]
SPT . ||| |PID:0.4 ppm ]
4,9,12 65 -/ RN ]
N*=21
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L ]
[ T Borehole BH1 continued as cored hole RN ]
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[ ] N ]
[ b 11 1
1] i 11 ]
[ 11 i
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[ 59 b 11 ]
[ - 11 ]
[ 1 11 ]
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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
-idcieaibei U I e
eg. E\'E;?OW” by suffix Y |loOcti2water 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) So (mm) (type, inclination, planarity, roughness, coating,
25| 5| E s £ colour, structure, minor components % i o%;i:rxrlz‘ira\ (MPa) 5 g thickness, other)
T ol B Q - = = [=3-3
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
IR P
66 b NN [T ]
i RN LT 4
] RN RN ]
L NN [T
] NN [T ]
1.0 NN R _
NN [T
65 B _
NN [T
] NN [T T
E . NN [T i
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). R d=0.03 LEER O\ PT.6° PL,RO,CN —
\ JT, 10°, PL, RO, CN
64 N Ll \JT,10°, PL, RO, CN -
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 B ]
Il |1 uT. 5%, PL, RO, CN
1 Il a=0.52 [ JT, 5%, RO, CO E
] Il d=0.28 [ i
r Il [
1 Il [ T i
JT,5°, RO, CN
97% . ! —
I ° I'l — pT 8RO, CN
62 HW Il [ |
Il [
+ ] e R oo
5L 7 ||| d=021 [ e 1
gls| | At Il I -
s 4.80 m: Becomes Class IlI MW to | | | [ SM,Gravelly Clay, 19 mm
SW —
Il [
61 Il [ ]
i | ]| a=055 I _
d=0.56 82% ~ JT, 8°, RO, X CO
i Il [ JT,8° RO, X CO i
- 5.61 to 5.96 m: Minor Shale Lens Il [
| | = JT, 15°, RO, CN _
PT, 12°, RO, CO
Il 'l L pr, 2, PL, RO, ON N
L60 B Il [ N PT, 8°, RO, CN 4
|1 | | P\ PT.2%,PL,RO,CN
B I 22021 | PT, 8°, PL, RO, CN 1
d=0.20 =~ JT,6°, RO, CN |
L : : } } |- JT, 13°, PL, RO, CN
I 88% [
Il [ n
59 h & : I [ 1
.| SANDSTONE: fine to coarse grained, — JT, 10°, RO, Fe SN
| orange-brown to pale grey, (Class Ill). I 2=0.85 I ) E
] I'l| g=069 | | = JT,20°,RO,CN 1
- Il [
- ! ! 76% [ | +—JT,4°, RO, CN 1
0
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 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) COm.pIetel(ljnlllnglﬂwd loss core run & RQD VL verylow
PQ wireline core (85.0mm) ]| partial drilling fluid loss L low roughness anting
barrel withdrawn M  medium VR  very rough N clean
HA  hand auger " test it H high RO rough SN stained
2| (idgeons) for depth RQD = Rock Quality 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. 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 5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
85| o E = 2 colour, structure, minor components 2% X = axal: (MPa) 25 thickness, other)
£9|l g | = = S T 5 | O=dametal o ’
<Y o Sa = e
£zl 2| & S 5 22 [s_=:zg ofamem |8 particular general
---| SANDSTONE: fine to coarse grained, MWto | | I ‘- JT,2°,RO, CN
58 b orange-brown to pale grey, (Class IIl). SWo| | I A 'jfl_\V\%ESF?gRCYNSANDSTONE 1
(continued) aw | | I SR i
PT, 18°, PL, RO, CN
mvio| CF] 11| a=086 | 76% \ JT,15° PL, RO, CO |
- sw || fi ]| 9016 A\ JT, 34°, PL, RO, CN
| I JT, 30°, PL, RO, CN i
(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| 085 JT, 21°, PL, RO, CN T
i A 100% JT, 22°, PL, RO, Fe VN i
FE{ 1] 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 ]
Lo 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
”'(\)/"-C N.MIT.C core (?ligﬁmm)) P—|water inflow ’Vtv replatcﬁd with A for alteration 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
3 e o aom RQD = Rock Quality 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 Hole ID. BH1
. . sheet: 10f1
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 ke] drilling company:
o —_ = o driller:
% 2ls| E| g & I rf|| v it no.:
£Ez| S| & 3 > z driller's permit no.:
66 Rxtopso, J
b FILL
e ] | RESIDUAL SOIL
g .
] ~-— Grout
AF 2 ] HAWKESBURY SANDSTONE
64 E
3 ] 3.00m
r T -«— Bentonite
B 3.50m
Lo 47 Z02m
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 $ 9] E £ s 58 colour, secondary and minor components 2T | 32 (kPa)
g2 & |3 S| 8| |38 25| g%
Eo| _o = 4 o© ) IZ7) £ 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. RN ]
\ . oo I I RN 1
‘ r 1.0 FILL: Sandy CLAY: fine to medium grained, low >Wp FL —
SPT -~ ici N 1 ST aommes — — —
‘ o2 ] ci |\Plastiolty, darkgrey. J st | T acoviume ]
‘ o CLAY: medium plasticity, orange-brown, trace FL E
= \ | 63 1 medium grained sand. [ ]
a z _
< \ E 11 E
‘ ¥ cL Sandy CLAY: medium to coarse grained, low LT RESIDUAL SOIL E
} L 20/ plasticity, orange-brown mottled dark grey. } } } } n
Y = Ll E
Y VSt [ i
s 62 A ] ) . .
s Y R Discontinued for fear of equipment
Jomm | ER becoming unrecoverable. ]
VEERTL o NN i
[ 1] Borehole BH2 continued as cored hole [ E
[ ] 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
1] i 11 ]
[ 11 i
N 707 IR B
[ b 11 ]
[ - 11 ]
Il 7 1 RN -
[ 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
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. AD/T 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
N | 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
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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,
38 5| E = 2 colour, structure, minor components 25 e (MPa) E g thickness, other)
T ol = ~ a T 5 = diametral - o
£z S| & | 8 5 22 [s_=:zg ofamem |8 particular general
IR
b NN ]
i NN i
64 | LELT |
NN
] NN
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 5
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 ]
= | 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=115 -
| | 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
2| (idgeons) for depth RQD = Rock Quality Designation (%) | VH very high SO smooth N 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 RSt (l\_/IPa) ;g thickness, other)
E 28 e 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). FHE[] FTILL T |~ o1 920 cu RO, ON ]
(continued) 11 | 100% | | | | ||| T i
6 L] RN
I I L 1
I I L 1
S| r R R NRRI -
: IR 350oa LTI |
I I L
k55 |1 | 100% ||| | ]| Ny
B I I L 4
i I I L
I I L
[ [1007] [ 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
190 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
WA hand auger [ sorsamarue 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




CDF_0_9 07_LIBRARY.GLB rev:AU Lo

coffey ?>

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 e SOIL NAME: plasticity or particle characteristic, 58 %E meter
£8 § 2 = 2 S >€ colour, secondary and minor components 2% | 23 (kPa)
EB|_q z x| 3 5 | 2 E8 | 3¢ |888¢8
; . E | o FILL: SILTY SAND: dark brown. D ; ; ; ; FILL f
S I O I
( E | CLAY: medium plasticity, orange brown. <Wp F | ||| | RESIDUAL SOIL —
L ] 11 i
1 N .
1.0 — ]
SPT 1.0 m: trace sandstone gravels VSt ||| ]| E
31365 1 NN ]
e 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 6o 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
-idcieaibei U I e
eg. E\'E;?OW” by suffix Y |loOcti2water 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 ; b dense
Vi V bit ammer bouncing VD very dense




coffey ?>

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 = 2 colour, structure, minor components 22 e (MPa) 38 thickness, other)
T ol = ~ a T 5 = diametral - o
£z S| & | 8 5 22 [s_=:zg ofamem |8 particular general
IR
66 b NN ]
i NN ]
| LELT |
L NN
] NN T
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
" 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
e 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
2| faer prossure tost result RQD = Rock Qualty Designation (%) | VH very high SO smooth VN 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(;/?‘r)gggﬁness, coating,
,—% gl E = ._g colour, structure, minor components %-@ ofsi;ﬂj[}a\ (MPa) Eg thickness, other)
g g § 2 § g) qg)% d.sz2% a2 Gomata § 3| g88 é § particular general
---| SANDSTONE: fine to coarse grained, pale grey mw | Il RN SM, Fe, 4 mm
58 b to orange-brown, distinctly bedded at 20-30° | I'I'| a=090 ['1[11]| HAWKESBURY SANDSTONE 1
(Class Il to 1I). | I d=0.78 | | F— SM, Gravelly Clay, 14 mm ]
l L g ~ ﬂ :1’::3: 88 ESC?\\;S Narrow e
- N BN 86% LI XJT: 407 PLFoCO
I Ef LI LI 1T [\ PT,23°, PL,RO,CN -
9 | || | | X PT, 23°, PL, RO, CN ]
s PT, 23°, PL, RO, Clay CO
2 e 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
r i ). | Il d=0:88 87% | | 1] 11 T
10.0— l N 20.93 } | ‘ } } — JT, 15°, PL, RO, SN B
L56 i Borehole BH3 terminated at 10.08 m | ||| d=078 RN ]
] Target depth | | NEEE |
| I LTI
L ] I I LTI )
b | I LTI E
1.0 RN ERRN _
| I LTI
° i NERN ERRN I
7 | I LTI 1
i | I LT ]
r | I LTI
1 | I LTI 1
12.0 | I LTI -
54 : RN [T 4
] NERE NN |
| I LTI
L ] I Il LTI 1
B | I LTI 4
| I LTI
130 LI RN
o3 i REN LT 1
k | I LTI E
i I I LTI |
r | I LTI
] | I LTI 1
14.0 | I LT -
Lso i RN NERN ]
| I LTI
1 | I LTI T
7 | I LTI 1
i E | I LTI 4
| I LTI
1507 LELT RN 7]
o1 7 | I LTI 1
e | I LTI 4
i NERN NARR |
- | I LTI
] | I LTI 1
] Ll 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 th'va replfa';cehesdhwithAforalteration ghsA g;fmhed seam
”8 mz::ﬂzggz%gm; —<COmlpIetel(l1r|II|nglﬂwd loss corerun & RQD \s/Lrenvgeronw
PQ  wireline core (85.0mm) —<|partial drilling fluid loss ) L low roughness coating
HA  hand auger [ sorsamarue Mo RO rough SN stained
{ (.”jéi;ﬁ;ﬁif;’ge‘;f; resul RQD = Rock Quality Designation (%) | VH very high SO smooth N veneer
&l interval shown EH extremely high gLOL gﬁ)(lzllf::gided CO coating
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ATETRA TECH COMPANY Hole ID. BH3
. . sheet: 10f1
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

equipment type: Hinowa HP9503, Track mounted

position: E: 332,663.83; N: 6,255,579.14 (MGA94 )

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

CDF_0_9 07_LIBRARY.GLB rev:AU Lo

drilling information material substance piezometer construction details
o material name bore construction license:
o B ke) drilling company:
85 gl = | 2 diller:
55| % =5 & b diller it
- .
ezl 8| & ) g z riller's permit no.:
2 Ces i FILL
- I R I %0 % %
T | RESIDUAL SOIL 1
- 1 i
a = -
< =
i -«— Grout 4
%F 2] HAWKESBURY SANDSTONE |
64 4
T 2.96 m
3 i
[ T ~«— Bentonite
1 3.48m T
- 1
2 4 _
& 62 e 2.08m
3 4
5 i
g 4
s 6 ]
= 60 g
1 -«— Sand
7 k 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 ID

core recovered
(graphic symbols BH3
indicate material)

no core recovered

installation stickup tip depth water level Relative Levels
date (m) (m) (m) (AHD)
stickup tip water level
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

g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:02
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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 o] = 2 S oS¢ colour, secondary and minor components 273 ] (kPa)
o 5 Q © - [} o S > R 52 |gsss
Ea | _. 2 o o° 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 ['11'|PID:0.5ppm E
2 : BEN b
5 i RN ]
| BEN 1
[ E
r61 | 20— I [ e B 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
-idcieaibei U I e
eg. E\'E;?OW” by suffix Y |loOcti2water 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

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 & 1s50 & Is(50) SN (mm) (type, inclination, planarity, roughness, coating,
88| 5| E = 2 colour, structure, minor components 22 s (MPa) 38 thickness, other)
£8 8| = = T 5 = diametral N o oo
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
o IR P
] NN [T 1
i RN LT 4
- ] RN RERR ]
NN [T
] NN [T ]
Le2 | 1.0 NN LT _
] LI NERR |
NN [T
] NN [T T
E NN [T i
i NERR 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 § oo 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 ' P pros pL RO, CN 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%PLROCN
r i : : : W } ‘ } ©— SM, Sandy clay, 11 mm ]
: | Bl a=t137 [T i
L es N ERREaE RN |
I I N
I I N 1
2 i1 1] ;
z r I I [T
I I I
i FELIT] 305 L i
L ET 11| amose i
o7 SANDSTONE: medium to coarse grained, pale FR | I 3;832 RN
grey, distinctly cross bedded at 5-25° (Class ). a=1.39 E
I g1 .y [ 114 | T, &, PL RO,CN
d=0.80 i
L I 4 11| a=070 LTl
I | || d=036 L] 1
I I 96% | 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
”'(\)/"-C N.MIT.C core (?ligﬁmm)) P—| water inflow no core recovered ’Vtv replatcﬁd with A for alteration 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
2| (idgeons) for depth RQD = Rock Quality 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. 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,
385 £ = 2 colour, structure, minor components 25 e (MPa) E g thickness, other)
T ol = ~ a T 5 = diametral - o
£z S| 2| 8 5 22 [s_=:zg ofamem |8 particular general
i - .| SANDSTONE: medium to coarse grained, pale FR Il '~ SM, Clay, 10 mm
T grey, distinctly cross bedded at 5-25° (Class II). I a-032 b
(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 | T
| i
1 | | a=207 |
N =11 —
= Borehole BH4 terminated at 10.42 m | =TS
T Target depth |1 )
. |1 ]
lso 110 Il _
Il
Il
] |1 i
B i Il 4
= | | e
Il
51 |12.0 Il 7]
i Il i
i L |
L Il
= | | e
] |1 i
+50 [13.0— : : —
] I i
] 11 i
r i Il i
Il
] L i
Lao [|14.0 Il -
] I i
Il
L Il
] |1 i
i Il i
Il
~48 15.0 | | —
. | | .
i Il i
F ] Il i
Il
= | | e
Ll
- ey -
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(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
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 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 " test it H high RO rough SN stained
2| (idgeons) for depth RQD = Rock Quality 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. BH5
. . sheet: 10f3
Englneerlng Log - BorehOIe project no. 754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 271 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: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:02
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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 = 2 S >€ colour, secondary and minor components 2 -E-(_% (kPa)
EB| _q B x| 3 > | 2 E8 | 3¢ |888¢8
E Leo FILL: SILTY SAND: dark brown, with coarse D RRRRTE
§g 1 ; gravels. I e A N O
_&_@ E / CL Sandy CLAY: low plasticity, pale orange-brown, >Wp I'1'l'l'  RESIDUAL SOIL E
E i with fine to coarse grained sand. L1 ]
_L } } } r Borehole BH5 continued as cored hole } } } } 1
Il 10— REN 2
L1 50 1 N 1
[ 11 i
[ 7 11 ]
[ B E 11 E
1] | RN 1
[ 11 E
[ 2.0 11 ]
[ 58 e 11 E
[ i 11 ]
[ 11 —
[ - ] N ]
[ B 11 R
Il 30 NN .
[ l57 11 1
[ ] N ]
[ b 11 1
[ L i 11 ]
[ 11 i
[ ] 11 ]
[ 4.0 11 ]
[ 56 - 11 ]
L1 1 RN 1
[ 11 -
[ - 7 11 ]
[ E 11 E
[ 50— 11 ]
N s ] NN ]
[ 11 ]
[ e 11 L
[ i N ]
[ r 11 E
[ ] N ]
[ 6.0 11 —
[ 54 i 11 ]
[ 11 1
[ ] N ]
[ L b 11 1
1] i 11 ]
[ 11 i
|| s | 7] IR B
[ b 11 ]
[ - 11 ]
[ 1 11 ]
[ r 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
-idcieaibei U I e
eg. E\'E;?OW” by suffix Y |loOcti2water 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




coffey ?>

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: 271 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,
2% 5| E = £ ) s p £% Rl (MPa) 5 g thickness, other)
=oal 2 ~ - © E = diametral - o oo
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
Tl T
160 i [T LT 1
i RN LT i
started coring at 0.57m NN 11
r ] SANDSTONE: fine to coarse grained, H 1 HAWKESBURY SANDSTONE )
1 red-brown to pale grey. ] 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 ||| | K PT.5%PLRO,CN |
L PT, 5°, PL, RO, CN
| 11 1] j\PT,s“,PL,RO,CN g
[T =011 [ X SM, Sandy clay, 35 mm
2.0 111 d=0.14 NN SM, ?andy clay, 11 mm —
l 58 65% E\ JT. 0%, PL, RO, CN
i : : I o L1 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 V). 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 \ |
2 |1 94% \
3 ] i
E Il a=0.94 |
4.0 I'l| d=081 | — JT,5°, PL,RO, CN N
9 56 i 11 | i
s % N |
3 1 I \ 1
S ] - - | | [I— 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
-V 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 | 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
”'(\)/"-C N.MIT.C core (?ligﬁmm)) P—| water inflow ’Vtv replatcﬁd with A for alteration 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
2| (idgeons) for depth RQD = Rock Quality 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. BH5
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 271 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
d E S ROCK TYPE: grair) characterisics, gg sgelzgsg(t)h ﬂzl?stggt)s c s?::r::]r;g (type. inclinatigr:e f?)lc;r?:r?t(;/mr)gggﬁness coating
E ‘é 5 E E _:E; colour, structure, minor components %"5 o%;i:rxrlz‘ira\ (MPa) Eg ' tﬁickness, bther) ' '
IR - 82 o szg olama |5 |s8888 | partioular general
Lsp -- .| SANDSTONE: medium to coarse grained, pale FR O[] Pl a=097 P HAWKESBURY SANDSTONE
b grey, massive (Class Il). (continued) : : d=1.08 | g40, } } } } } 1
I | L
r I | L 1
i | L s LI 1
s | || a3t LI _
= 51 9.06 m: becoming indistinctly bedded at 5-10° | I'| a=1.16 LLUT T L sy sandy clay, 8 mm i
| | gf?-gg 93% [ %PT,'si PL, RO, CN
| I &ooe [ PT, 10°, PL, RO, CN ]
L k I I I 4
i | | LI |
I | L
160 . ] —
Ls0 Borehole BH5 terminated at 10.00 m
] Target depth | | PO 1
i I I LTI |
I | LT
r ] I | LT 1
b I | LT E
11.0— | | EREN _
Lag | | LT
] I | LT T
b I | LT 1
| _ | | EREN |
I | LT
1 I | LT 1
12.0 I | LT -
48 E I | LT 4
| | | NERN |
I | LT
- b I | LT 1
E I | LT i
130 LETT NERR |
a7 RN NARR
] I | LT 1
E I | LT E
i I I LTI |
I I | LT
] I | LT 1
14.0 | | LT -
46 i | | LT |
I | LT
] I | LT T
L b | | LT 1
E I | LT 4
i i .
7 I | LT 1
- I | LT 4
1 | | RN |
r I | LT
] I | LT 1
1 1 [
method & support support graphic log / core recovery \ggatl'::rsiiré%;:;tirration* g?rfe?;rm; glfnaprli;xar
2[8) :332;3%&‘%@ Ccasing Mmud N none 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 O.n date shown 1o core recoverad EKV fsrllegsr;]tly weathered gg gs&tﬁgtd seam IR Irregular
oMAL o S | P ot mamoween | S0 2
HQ wirelinecore(63:5mm) —<COmlpIetel(l1r|II|nglﬂwd loss core run & RQD VL verylow
PQ  wireline core (85.0mm) —<|partial drilling fluid loss ) L low roughness coating
HA  hand auger [ sorsamarue Mo RO rouh SN clamed
{ e ones for dopm 1 RQD = Rock Qualty Designation (%) | VH very high SO smooth N veneer
&l interval shown EH extremely high gLOL gﬁ)(lzllf::gided CO coating
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ATETRA TECH COMPANY Hole ID. BH5
. . sheet: 10f1
Piezometer Installation Log ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 21 Aug 2018
principal: date completed: 271 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:
85 gl = | 2 driller:
£2 s El g% :
® . " )
g 3138 7 g g driller's permit no.:
A A
<92 60 ] F|£|- 7777777777777 0.30m -«— Grout
% @ T /) RESIDUAL SOIL -«— Bentonite |
B ]
A HAWKESBURY SANDSTONE 0.60m
L 1.00 m T
58
e i
g
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: 271 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
% I § % = 2 S g = colour, secondary and minor components g T 'EE (kPa)
ER| .| 2 | 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. 1] e e e e e e
1 CL | \FILL: CLAYEY SAND: orangebrown. ;| | ||| |RESIDUALSOIL ]
-—E«‘_ 1 CLAY: low plasticity, orange brown. <Wp F [T b
PN ]
I w Borehole BH6 continued as cored hole ] b
[ 11 i
]| 60 . 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 " erylocse
co 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: 271 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 © s E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, _g _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
385 £ = 2 colour, structure, minor components 25 e (MPa) 38 thickness, other)
= oal 2 ~ °a © ‘q_) = diametral - o oo
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
IR P
] NN [T 1
61 i NN LT i
] RN RN ]
NN [T
L ] NN LT 1
Yn started coring at 1.00m | 11 Ll
U —
SANDSTONE: medium to coarse grained, pale Mw o E] | @08 IVl — 4T 5-10° PL RO. CN
] rey to dark red-brown, distinctly bedded at d=0.72 ' 1 P Y, .
grey o , y | |1 | || [ JT.5-10° PL,RO,CN
60 ] 10-20° (Class IV to V). | L RRE:EN JT.5-10° PL, RO, CN i
\ JT,5-10° PL, RO, CN
4 | |1 [ JT,5-10° PL, RO, CN R
| |1 | || |\"JT.5-10° PL, RO, CN
L 7 I 70% R PT, 18°, PL, RO, CN 1
SW [ JT,5° PL,RO,CN ]
I o008 I'I'l'— PT, 10°, PL, RO, CN
I'1] d=0.16 'l —ut,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 L oo RN -
3.00 m: becoming indistinctly bedded at 10-20° Il 4=061 LI
MW N EIfr 1
L-58 i Ll 100%| | | ]| | [ 9T-5%UN.RO,CN |
i I L 4
| I I |
r Il L
Il LY .
||| a=073 g i
d=0.30
+57 Il g
1) i
s Il g
= b Il g 1
L Il g 4
Il EERE |
SW Il 9% | 1[I |I
a=0.59 i
I'l| d=043 g
56 | e |
- N ™ 7— 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 Ll Cid ]
r — PT, 12°, PL, RO, CN
Il [ —
i Il L 4
- Il BRI
1| a=090 [
| || d=0.60 LI 1
| | | e JT, 2°, UN, RO, CN i
L | [ T8 1| — pT, 15°, UN, RO, CN _
Il N% |1 1] 1]
] Il [ 1§11 — PT, 14, UN,RO, CN 1
54 E Il 082 Iy i
a=0.
e : : d=0.86 } } } } } — JT,5° PL,RO, CN E
L b I L 1
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 gl::/h(l;:)rea e ol 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 recoverad EKV fsrllegsr;]tlyweathered gg gs&tﬁgtd seam IR Irregular
”'(\)ALCNM%.C core (?ligﬁmm)) P—| water inflow ’Vtv replatcﬁd with A for alteration SM seam
wireline core (47.6mm — i i streng
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
2| (idgeons) for depth RQD = Rock Quality 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. BH6
- - sheet: 30f3
Engineering Log - Cored Borehole ojectno.  754-SYDGE219558
client: Country Garden Australia Pty Ltd date started: 20 Aug 2018
principal: date completed: 271 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,
385 £ = 2 colour, structure, minor components 25 e (MPa) E g thickness, other)
T ol = =~ o T 5 = diametral - o
£zl 2| & S 5 22 [s_=:zg ofamem |8 particular general
Lo FR | | 'l
1 : . gL £ JT, 28°,CU, RO, CN 7
153 SANDSTONE: fine to coarse grained, pale | |1 . SM, Clay, 24 mm, grey i
grey, distinct carbonaceous laminae at 3-10° | ||| a=038 o \ PT, 10°, PL, RO, CN
(Class I1). 1 I 91% |- PT,6°PL,RO,CN i
PT, 6°, PL, RO, CN
F I Ef LI N PT, 6°, PL, RO, CN R
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 II). | 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
| 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 recoverad EKV fsrllegsr;]tly weathered gg gs&tﬁgtd seam IR Irregular
”'(\)/"-C N.MIT.C core (?ligﬁmm)) P—| water inflow ’Vtv replatcﬁd with A for alteration 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
2| (idgeons) for depth RQD = Rock Quality Designation (%) | VH very high SO smooth N veneer
« interval shown EH extremely high POL polished CO coating
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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& B ke =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)
85| o | @ - 53 s | B & o5 | 5%
E® H o ° =) @ o €0 8¢ | 8888
FILL: CLAYEY SAND: dark brown, with coarse D T FILL
gravels. N
< i 11
I
11
11
s E 1 RN
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 RN
11
11
11
S i REN
E 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 s NN
[ 11
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 T2 o 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. AD/T 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 e SOIL NAME: plasticity or particle characteristic, 58 %E meter
£8 § 2 = 2 S >€ colour, secondary and minor components 2% | 23 (kPa)
€3 B x| 3 > | 2 E8 | 3¢ |888¢8
FILL: CLAYEY SAND: dark brown, with coarse D T FILL -
h gravels. 11 E
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. [ ]
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'I'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 o0 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 o resistance U##  undisturbed sample ##mm diameter moisture condition VSt very stiff
1 _ranging to HP hand penetrometer (kPa) D dry H hard
-idcieaibei U I e
eg. E\'E;?OW” by suffix Y |loOcti2water 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 )

surface elevation: 56.85 m (AHD)

angle from horizontal: 90°

drill model: Geoprobe 7822dt, Track mounted

drilling fluid: Water

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 © E % ROCK TYPE: grain characterisics, _g 5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
8 S| 5 E = 2 colour, structure, minor components 2= X = axial: (MPa) 2a thickness, other)
sSg 8| = = o1 ®5 | O=demeta _ [ oo !
£z 2| 2| 3 g C2 |3 2225 atamea | 85| 38888 | particular general
IR P
] NN [T 1
r i NN [T i
] RN RN ]
NN [T
56 ] NN R 1
1.0 NN R _
] 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 IlI) | #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
| 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 Mo 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 V11| [ PT AT PLRO.CN
= N NN ]
Il Fafr
| 1 I It | | [ PT,20°, PL,RO, N ]
| L 1 I [ 1]y || [ PT.20° PL,RO,WN |
: I RN — PT,21°, PL, RO, CN
1 I [ AR B I
= JT,9°, PL,RO, CN
a9 1 LI G098 J7om | 1111 ]
Ll [
method & support support graphic log / core recovery weathering & alteration* defect type planarity
AS  auger screwing Ccasing Mmud Nnone RS - residual soil PT parting PL ~ planar
> XW  extremely weathered JT  joint CU curved
ég alugerdg:llr: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
”'(\)ALCNM%.C core (?ligﬁmm)) P—|water inflow ’Vtv replatcﬁdwithAforaIteration 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
3 e o aom RQD = Rock Quality 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. 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

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

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,
_8 8_ 6 € = _g- colour, structure, minor components < 5 OX ;_ax\a\l‘ ‘ (MPa) E g thickness, other)
sSg 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 FR || I C JT. 5% PL, RO, CN
r grey, (Class II), distinctly bedded at 20-35° with | Il E |
some disturbed bedding. | I E
LR 1 3
148 | I 5§'
Q9 beg 11 am022 g3
2 I EL 1| d=079 | 79% Y]
2 o_j2l
L L1 gz
i1 B
1 LR 1 c g
i I Ef LI | <
L 5
47 I Ef I
| |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]
i RN i
L | RN ]
NN
] NN ]
| RN ]
130 o -
] 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: 10f1
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

drilling information

material substance

piezometer construction details

method &
support
depth (m)
graphic log

E
-
o

water

material name

BH7A

bore construction license:

drilling company:
driller:
driller's permit no.:

g COF PIEZOMETER ONE PAGE SUMMARY 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:06

AD/T

FILL

04/09/18 1(4(] 27/08/18
T
L

NMLC
T
o
o

HAWKESBURY SANDSTONE

3.22m

3.76 m

426 m

10.26 m

N

N

N

N

XY

2

KN

%

R

XN

7

%

XN\ XN\ XN\

XN\

-«— Grout

ID: BH7A PVC TYPE: uPVC

ID/O

D: 51/60.2 mm

~— BentDABERIPTION OF SLOTS: Slot Spacing = 4 mm,
Slot width = 0.5 mm
SAND PACK: K2 mm

.| <&— Sand

CDF_0_9 07_LIBRARY.GLB rev:AU Lo

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




CDF_0_9 07_LIBRARY.GLB rev:AU Lo

coffey ?>

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
3E b+ _ field tests 3 < £ ° 3 SOIL NAME: plasticity or particle characteristic, 5 S %E meter
£ 8 § 2 = 2 S >€ colour, secondary and minor components 2% | 23 (kPa)
EB| _q B x| 3 > | 2 E8 | 3¢ |888¢8
BRICK PAVERS. D PTTT\PAVEMENT J
’ FILL: SAND: pale brown. } } } } FILL ]
1 FILL: SAND: dark brown, with coarse gravels. RN ]
] B e
e CLAY: low plasticity, orange-brown, with fine <Wp St | | | | | RESIDUAL SOIL E
54 10— grained sand. RN ]
| N ;
L] i
1] h Borehole BH8 continued as cored hole N ]
[ E 11 E
1] | RN 1
1] Ls3 RN ]
[ 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
[ Lag N ]
[ 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
-idcieaibei U I e
eg. E\'E;?OW” by suffix Y |loOcti2water 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
d £ S ROCK TYPE: grain characterisics, £ 5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
B “g _ € = _g colour, structure, minor components o = X = anial (MPa) 20 thickness, other)
£al o8| = = S T 5 | O=dametal o ’
<Y o Sa = e 99
£z 3| 7 3 g 2= [s.s:-23 o2 Gametra S| 38888 | particular general
IR P —]
] NN [T 1
L . NN [T J
] RN RERR ]
NN [T
s ] NN [T 7
il i -
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| 1| ]| e i
indistinctly bedded at 5-15°. I I a=0.78 LR
N d=0.54 _
L 53 : : : [ T4 [ 1 +— 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.RO,CN
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 [T
[ -
l N = JT,65°, PL, RO, CN =8
e N z2]
LEL 1 819 | I S8
L ] b ey
e | sEe
3 i L1 | b
2 LE{ 1] | £55
50 I RN | it
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
- ’ 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 PN uT, 3%, PL RO, ON :
| Bixl || =145 | | [ JT,5°PLRO,CN
L | ||| d=048 [ 1
I B [l r ]
N NN [ i
83%
Lag N W ° ||
| B | | T PT,25%,PL, RO, FeSN N
] I B [k 7
L . | B 11| a=088 [ i
1 R )| 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
2| (idgeons) for depth RQD = Rock Quality Designation (%) | VH very high SO smooth N veneer
N interval shown EH extremely high POL polished CO coating




CDF_0_9 07_LIBRARY.GLB rev:AU Lo

coffey ?>

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,
g3 5 B = £ ) ) p £ 3 RSt (MPa) ;g thickness, other)
E % g e § g, qg)% d.sz2% o2 Gametra § 3| g88 é § particular general
Mw - | Il R
h sw| | Il [N e 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 3Fz 110 mm
& L6 NO CORE: 0.35m I FTTTT
g 9.0 RN [ 11T ]
= a . : 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 ] PELIL a=t07 | [P LEETL ]
] : : : } } } } } 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
i NERN NARR |
i I Il LT
] I Il LT 1
B I Il LT 4
42 I Il LT
190 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— NN [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 Il 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
NI(\JALCQIAI:/IEITigecgger e(?lfgen;rm) P— | water inﬂow. . . no core recovered ’svtvr(reerfgtcﬁd with A for alteration SM seam
HQ wirelinecore(63:5mm) —<COmlpIetel(l1r|II|nglﬂwd loss core run & RQD VL verylow
PQ wireline core (85.0mm) | [—<J|artial driling fluid loss ) L low roughness coating
WA 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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g COF BOREHOLE: NON CORED 754-SYDGE219558.GPJ <<DrawingFile>> 12/10/2018 09:03
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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 5] £ < s > colour, secondary and minor components ® T 22 kPa
5 g |8 S| 8] ¢& 3¢ St | B3 |s%e
£ N z | 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 E
= .
s - NN ]
IR .
11 ]
X SPT Ly
‘ 2,8, 59 : IR
, S, e Borehole BH9 continued as cored hole E
[ /100mm N i
RN HB 1 REN B
[ 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 .
1 - | NN ]
[ N ]
[ b 11 1
[ i 11 ]
[ r ] 11 i
[ 11 ]
[ 4.0 11 ]
[ 156 i 11 ]
1 | RN 1
[ 11 -
[ L 7 11 ]
[ E 11 E
NN i :
[ ] 11 ]
[ e 11 L
[ i N ]
[ r 11 E
[ ] N ]
[ 6.0 11 —
1] +54 i N ]
[ 11 1
[ N ]
[ L b 11 1
[ i 11 ]
[ 11 i
N o | 7] IR B
[ b 11 ]
[ - 11 ]
[ 1 11 ]
[ r 11 i
[ 7 11 ]
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
w.ater 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. AD/T 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
N water outflow 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
£Eal 8| & 3 g = e =258 o2 Gomtral S| 38888 | particular general
Tl T
60 i RN [T 1
i RN LT 4
] RN RN ]
r NN [T
] NN [T 1
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
0-20° (Class IlI). 8,-2
g a=0.54 [ ENE'
L = '
] d=0.51 } } ° 2
Eo
- =
407 | | [— PT,20°,PL,RO,CN =
56 ] [ i
| | — PT,15°,PL, RO, CN
. 779 ’ » T 4 ]
9w az080 | 7% N
= S . d=0.44 | ]
z 8 - — PT,3° PL,RO, CN
N E [ E
X 50— | | — PT,10°,PL,RO, CN i
2|55 1 I |
: : N
3 i | | — PT,20° PL,RO,CN |
5 [— PT, 20°, PL, RO, CN
3 5.45 m: orange brown to pale gre e o
| ] g pale grey } } — JT,5° ST,RO, CN ]
. a=0.36 — PT, 18° PL, RO, CN i
d=0.21 [
6.0 I ]
NO CORE: 0.35 m
+54 i [ 4
[
b SANDSTONE: as previous. || Pt 1
L h SANDSTONE: medium to coarse grained, pale gzggg I 1
grey, massive (Class II). ’ [ i
79% |
I n
‘ 53 i I 1
| a=0.79 — JT,0° PL,RO, CN
| 1 d=077 } } — JT, 0°, PL, RO, CN i
|
- ] | | I JT.0° PL,RO,CN A
] || i
| | [— PT,2° PL,RO,CN
method & support support graphic log / core recovery weathering & alteration* defect type planarity
AS . c . Mmud N RS residual soil PT parting PL planar
AD augerzc:lgwmg casing mu none XW  extremely weathered JT  joint CU curved
s aluger Ellr(]jg bit water core recovered HW  highly weathered SS shear surface UN undulating
claw or blade b (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
w hb 10/10/12, water
washbore = ] SW  slightly weathered CO contact IR Irregular
RR  rock roller level on date shown FR fresh cs hed
NMLCNMLC core (51.9 mm) | [P——|water inflow no core recovered 1 repliaad with A for alteration oM g;isme seam
NQ  wireline core (47.6mm) —d illi i strength
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 " test it H high RO rough SN stained
2| (idgeons) for depth RQD = Rock Quality Designation (%) | VH very high SO smooth N veneer
N interval shown EH extremely high POL polished CO coating
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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

material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © E % ROCK TYPE: grain characterisics, _g 5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
85| o E = 2 colour, structure, minor components 2= X = axial: (MPa) 2a thickness, other)
£9|l g | = = S T 5 | O=dametal o ’
<Y o Sa = e
£zl 2| & S 5 22 [s_=:zg ofamem |8 particular general
5o -~ .| SANDSTONE: fine to medium grained, pale FR || I 9%
T grey, distinctly bedded at 0-10° (Class Il), | '] =057 b
carbonaceous laminae. (continued) | | 4=0.75 i
: : 98% [ SM, Clay, 8 mm i
SANDSTONE: fine to coarse grained, pale I I i
grey, massive (Class II). | |
a=1.26 ]
Q L5 | || d=0.99 |
s | |
= | | e
] | | i
] | I 100% i
I I
| | | a=093 —
50 | | | =081 — JT,8°, ST,RO, CN 4
| | — JT,25° ST, RO, CN
10.41 m: dark grey laminations ]
r Borehole BH9 terminated at 10.48 m | |
E Target depth | | E
11.0 | | i
—49 i l l ]
I I
] | | i
i I I i
= | | e
I I
12.0 I I T
Lag i | | ]
i | | |
I I
L ] | | 4
] | | i
13.0— : : —
47 . _
I I
] | | i
i | I i
r I I
] | | i
14.0] | | 7]
46 i I I i
I I
I I
L ] | | i
i I I i
I I
45 i | | ]
i I I i
i | | |
r I I
= | | e
| |
method & support support graphic log / core recovery \ggatl'::rsiiré%;:;tirration* g?rfe?;rm; glfnaprli;xar
AS  auger sclrgwing Ccasing Mmud N none XW  extremely weathered JT  joint CU curved
ég aluger dg:llr: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
”'(\)/"-C N.MIT.C core (?ligﬁmm)) P—|water inflow no core recovered ’Vtv replatcﬁd with A for alteration SM seam
wireline core (47.6mm — I illing fluid | streng
HQ  wireline core (63.5mm) comlp etel ‘,1” |ngl id loss core run & RQD VL verylow i
PQ wireline core (85.0mm) ]| partial drilling fluid loss barrel withd L low \r/oRughness N E?\‘ahnlg
|—| arrel withdrawn M  medium very roug clean
HA  hand auger " test it H high RO rough SN stained
2| (idgeons) for depth RQD = Rock Quality 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 Hole ID. BH9
. . sheet: 10f1
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

equipment type: Geoprobe 7822dt, Track mounted

position: E: 332,666.75; N: 6,255,516.48 (MGA94 )

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

CDF_0_9 07_LIBRARY.GLB rev:AU Lo

drilling information material substance piezometer construction details
o material name bore construction license:
o B ke) drilling company:
85 gl = | 2 driller:
55| 3 S| 8 g 2 drille it no.:
£Ez| S| & 3 > z riller's permit no.:
t b leo TS Ttopso ]
T 2 ... | HAWKESBURY SANDSTONE |
5 g 1
Pt '
1 | e
] -«— Grout
2_ —
58 u
3_ e
1 3.50 m ]
] -«— Bentonite
4_ —
56 4 4.00m
©
B i e
S g Za8m
i
B
©
g _
S 3
s
T —
~54
i ] "+.| <-— sand
8_ —
52 u
9_ e
10— |
50 u
4 1048 m
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 ID

core recovered
(graphic symbols BH9
indicate material)

no core recovered

installation stickup tip depth water level Relative Levels
date (m) (m) (m) (AHD)
stickup tip water level
10.48 m 49.68




