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Executive summary

This Remedial Action Plan (RAP) has been prepared for Art Gallery of NSW (AGNSW) to describe
appropriate measures by which site contamination can be managed so that the site is suitable for the
proposed project (comprising both open space and commercial land uses), in accordance with
planning guidelines and guidelines endorsed by NSW EPA. This RAP also addresses the Secretary’'s
Environmental Assessment Requirements (SEARS) — Key Issues 8 (Contamination) and 14 (Waste).

The Art Gallery of NSW proposes to undertake a major expansion of the existing art gallery adjacent
to the Phillip Precinct of the Domain. The expansion, proposed as a separate, stand-alone building, is
located north of the existing gallery, partly extending over the Eastern Distributor land bridge and
includes a disused Navy fuel bunker located to the north east of this land bridge.

The expansion, known as the Art Gallery of NSW Expansion Project — Sydney Modern, comprises a
new entry plaza, new exhibition spaces, shop, food and beverage facilities, visitor amenities, art
research and education spaces, new roof terraces and landscaping and associated site works and
infrastructure, including loading and service areas, services infrastructure and an ancillary seawater
heat exchange system.

This RAP applies to the area affected by the proposed new building including the seawater heat
exchange system beneath Lincoln Crescent and land to the north and east.

Coffey Geotechnics Pty Limited (Coffey) carried out a Stage 1 Preliminary Environmental Study in
2014 which identified Total Recoverable Hydrocarbon (TRH) and Polycyclic Aromatic Hydrocarbon
(PAH) contamination in fill in the northeast of the site as well as strong hydrocarbon odours (Coffey,
2014b). The reported concentrations exceeded human health and/or ecological criteria. However,
the source of the contamination was considered to potentially be associated with bituminous material
within fill. The contamination did not appear to be associated with the historical fuel storage in the
fuel bunker. To support the Environmental Impact Assessment (EIA), AGNSW engaged Coffey in
2016 to revise the Stage 1 Preliminary Environmental Study. The work undertaken as part of the
Revised Stage 1 Preliminary Environmental Study, included further assessment and delineation of
contamination identified by Coffey in 2014 and assessing the quality of ambient air within the former
fuel bunker (from a contamination perspective) that is included in the proposed project.

Based on currently available information, one remediation area has been identified which is estimated
to cover approximately 12m by 25m and is estimated to extend to the top of sandstone, which varies
between 1.1m and 2.2m below ground surface (bgs). The proposed remediation comprises
excavation of the contaminated soils, offsite disposal to a licensed facility and validation sampling and
laboratory analysis of soils from the remedial excavation.

Validation and waste classification requirements for the project include:

e Validation assessment, sampling and laboratory analysis of the remedial excavation. This will
include visual and olfactory assessment of soils or bedrock within the remedial excavation to
confirm that odorous soil have been adequately treated and confirm that remaining soils contain
no unacceptable quantities of materials such as asphalt or other waste materials that may present
an aesthetic issue. Validation samples will also be collected and analysed to confirm impacts
have been adequately treated.

e Delineation sampling around previous location BH3 to identify the extent of hydrocarbon odours
previously identified.

¢ In-situ or ex-situ waste classification of other soils to be excavated and removed as part of the
project.

o Validation of areas of the site not previously assessed, including:

Coffey Geotechnics Pty Limited
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= Domain Tunnel land bridge and above the former fuel bunker where soils are proposed to be
removed — visual inspection of the concrete surface to confirm that soils have been removed
to the extent practicable, prior to construction and / or reinstatement with Virgin Excavated
Natural Material (VENM) or validated soils from other areas of the site.

= The Expansion Area outside of the Domain Tunnel land bridge and former fuel bunker areas
— sampling on a systematic grid and laboratory analysis, except in areas where buildings are
proposed to be constructed. Sampling is not required beneath proposed buildings unless
soils are retained. If the buildings are founded on sandstone bedrock then visual assessment
of exposed bedrock will be undertaken by the environmental consultant to confirm the
absence of visual or olfactory evidence of contamination.

= Former Navy electrical substation — if there is insufficient existing data available for soils
beneath this area of the site, then targeted validation sampling will be undertaken following
demolition.

= Former fuel bunker — visual assessment of the interior of the tanks should be undertaken to
identify minor oil seeps from joints and bolt holes within the fuel bunker which may present a
localised aesthetic issue. If seeps are observed then appropriate management measures
should be developed which may include routine cleaning of the seepage point and / or sealing
of the seepage points.

e Validation of materials for reuse on site — validation sampling and laboratory analysis to confirm
the material is suitable for reuse on site from a contamination perspective.

Assessment of soils in the vicinity of proposed seawater heat exchange infrastructure is proposed for
waste classification (for soils likely to be disposed) and / or to assess their suitability for reuse as
backfill.

An Unexpected Finds Procedure (UFP) has also been developed as part of the RAP to enable
unexpected contamination to be managed appropriately. This is presented in Appendix A.

Upon completion of the remediation and validation activities, a Remediation and Validation Report will
be prepared in accordance with the NSW EPA Guidelines for Consultants Reporting on Contaminated
Sites (NSW OEH 2011).

This report should be read in conjunction with the attached “Important Information about your Coffey
Environmental Report” which is included at the end of the text.

Coffey Geotechnics Pty Limited
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Remedial Action Plan
Art Gallery of NSW Expansion — Sydney Modern Project

1. Introduction

The Art Gallery of NSW proposes to undertake a major expansion of the existing art gallery adjacent
to the Phillip Precinct of the Domain. The expansion, proposed as a separate, stand-alone building, is
located north of the existing gallery, partly extending over the Eastern Distributor land bridge and
includes a disused Navy fuel bunker located to the north east of this land bridge.

The expansion, known as the Art Gallery of NSW Expansion Project — Sydney Modern, comprises a
new entry plaza, new exhibition spaces, shop, food and beverage facilities, visitor amenities, art
research and education spaces, new roof terraces and landscaping and associated site works and
infrastructure, including loading and service areas, services infrastructure and an ancillary seawater
heat exchange system.

The Art Gallery of NSW (AGNSW) requires a Remedial Action Plan (RAP) to manage identified
contamination, to outline validation requirements for the site and to satisfy certain Secretary
Environmental Assessment Requirements (SEARS) associated with the proposed expansion of the
existing art gallery.

This RAP applies to the area covered by the proposed Sydney Modern Building and includes
additional assessment in the vicinity of the seawater heat exchange system beneath Lincoln Crescent
and land to the north and east.

The site is located along the southern side of Art Gallery Road, west of Woolloomooloo Bay in
Sydney, NSW and is shown in Figure 1. The RAP is subject to non-statutory audit under the NSW
Contaminated Land Management Act 1997.

Excluding the existing art gallery and the proposed seawater heat exchange system (beneath and to
the north and east of Lincoln Crescent), occupies an area of approximately 3.95 hectares.

The original art gallery building was built between 1896 and 1909 and has been extended a number
of times since then. The former fuel bunker is located northeast of the existing art gallery building and
was constructed (excavated into sandstone) in the late 1930’s. The tanks have capacity to store
14,200 tonnes of fuel oil and were used for storage between the 1940’s and mid 1980’s, ceasing
operation soon after 1985. The tanks were decommissioned in 1992-1993. Between 1995 and 1999,
a number of contamination assessments were undertaken, followed by remediation and validation
activities. The outcomes of this work were subject to a statutory site audit and a site audit statement
was issued in 1999, stating that the site of the former fuel bunker was suitable for
commercial/industrial land use. The fuel bunker has remained unused and the area above the bunker
has remained as public open space since 1999.

Coffey Geotechnics Pty Ltd (Coffey) carried out a Stage 1 Preliminary Environmental Study which
identified Total Recoverable Hydrocarbon (TRH) and Polycyclic Aromatic Hydrocarbon (PAH)
contamination in fill in the northeast of the site as well as strong hydrocarbon odours (Coffey, 2017b).
The reported concentrations exceeded human health and/or ecological criteria. However, the source
of the contamination was considered to potentially be associated with bituminous material within fill.
The contamination did not appear to be associated with the historical fuel storage in the fuel bunker.

To support the Environmental Impact Assessment (EIA), AGNSW engaged Coffey in 2016 to revise
the Stage 1 Preliminary Environmental Study. The work undertaken as part of the Revised Stage 1
Preliminary Environmental Study included further assessment and delineation of contamination
identified by Coffey in 2014 and assessing the quality of ambient air within the former fuel bunker
(from a contamination perspective) that is included in the proposed project.

To progress the project, AGNSW also engaged Coffey to provide necessary planning documents
describing appropriate management of contamination and required actions in the event of unexpected
occurrences of contamination during construction. The planning documents required include:

Coffey
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Remedial Action Plan
Art Gallery of NSW Expansion — Sydney Modern Project

e Remedial Action Plan (RAP); and
e Unexpected Finds Procedure (UFP).

The UFP has been included in Appendix A of this RAP for convenience. However, this can be
removed and used independently of the RAP, as required.

2. Objectives and scope of the RAP

The objective of the RAP is to describe appropriate measures by which site contamination can be
managed so that the site is suitable for the proposed project (comprising both open space and
commercial land uses), in accordance with planning guidelines and guidelines endorsed by NSW
EPA.

The RAP aims to:

e Set the remediation goals;
¢ Review the available remedial options;
e Select the preferred remedial option;

e Outline the procedures and activities associated with implementation of the preferred remediation
option, including assessment and validation requirements;

e Outline the requirements for the contractor to prepare environmental and occupational health and
safety plans for the remediation;

e Outline a procedure for dealing with unexpected finds;
e Outline the regulatory compliance requirements for the remedial works;
e Provide details of contacts for the period of remediation works; and

e Provide a framework for the environmental management plan for the site during remediation.
This plan addresses the following:

¢ Remediation and management of contaminated soil arising from the historical use of the site;
e Appropriate unexpected finds procedures;
¢ Validation of the remediated areas and remaining parts of the site; and

e Health and safety and site control during remediation.

3. Proposed project

The Art Gallery of NSW proposes to undertake a major expansion of the existing art gallery adjacent to the Phillip
Precinct of the Domain. The expansion, proposed as a separate, stand-alone building, is located north of the
existing gallery, partly extending over the Eastern Distributor land bridge and includes a disused Navy fuel bunker
located to the north east of this land bridge.

The new building comprises a new entry plaza, new exhibition spaces, shop, food and beverage facilities, visitor
amenities, art research and education spaces, new roof terraces and landscaping and associated site works and
infrastructure, including loading and service areas, services infrastructure and an ancillary seawater heat
exchange system.

Coffey
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Remedial Action Plan
Art Gallery of NSW Expansion — Sydney Modern Project

Development consent is sought for:

e Site preparation works, including:

Site clearing, including demolition of former substation, part of road surfaces, kerbs and traffic
islands, pedestrian crossings, foot paths, retaining walls, stairs, and part of disused
underground former Navy fuel bunkers;

Tree removal;
Excavation and site earthworks;
Remediation works;

e Construction of the new building comprising:

Covered public entry plaza;

Five building levels, including entry pavilion following the site topography down to Lincoln
Crescent;

Retention of part of existing former underground Navy fuel bunker for use as gallery space
and support spaces;

Art exhibition spaces;

Outdoor publicly accessible terraces;
Shop and cafe;

Multipurpose space;

Education spaces;

Ground level loading dock (accessed via Lincoln Crescent) with associated art handling
facilities, workshops, service parking, plant, and storage areas.

e Landscaping and public domain improvements including:

Continuation of the east-west pedestrian link over the land bridge between the Domain and
Woolloomooloo Bay, including dedicated lift structure for universal access;

Improved public access of the north south pedestrian link

Enhancement of the public open space on the land bridge to create a landscape and art
connection between the two buildings

Hard and soft landscaping to roofs and terraces;
Plantings and new pathways;

Increased landscaped area to forecourt of existing Art Gallery building and removal of car
parking

Relocation of selected trees to the south-eastern corner of the site;
Sound barrier to edge of land bridge;

o Upgrade works to part of Art Gallery Road, Cowper Wharf Road, Mrs Macquaries Road, and
Lincoln Crescent, including new pedestrian crossings;

e Provision of vehicle drop off points including a taxi stand, private vehicle drop off and bus/coach
drop off, at Art Gallery Road;

¢ Installation of an ancillary seawater heat exchange system to act as the new building’s cooling
system, adjacent to and within Woolloomooloo Bay;

e Diversion, extension and augmentation of physical infrastructure and utilities as required.

The proposed project includes integration of new buildings into part of the existing former fuel bunker
and Coffey understands that the majority of the fill covering the Domain Tunnel land bridge and
covering the top of the former fuel bunker will be removed down to the underlying concrete, to allow
connection with new structures.

Coffey
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Remedial Action Plan
Art Gallery of NSW Expansion — Sydney Modern Project

A seawater heat exchange system will be constructed between the Expansion Area and
Woolloomooloo Bay via the northern part of Lincoln Crescent and land to the north and east. It will
include underground water pipes with inlets and outlets in Woolloomooloo Bay and a subterranean
plant room to the north of Lincoln Crescent.

Architectural drawings showing plans of different floor levels of and cross-sections through the
proposed buildings for the Sydney Modern Project are included in Appendix B.

4. Secretary Environmental Assessment
Requirements

The modified Secretary’s Environmental Assessment Requirements (SEARS) for the proposed project
are presented in Appendix C. Two requirements addressed through the RAP were Key Issue 8
“Contamination” and Key Issue 14 “Waste”, as outlined below.

Key Issue 8 of the SEARs indicates that the Environmental Impact Statement (EIS) must address the
following specific matters in relation to contamination:

e Demonstrate compliance with the requirements of SEPP 55.

o |If remediation works are required, the EIS must include a Remedial Action Plan (RAP). The RAP
must be prepared in accordance with the contaminated land planning guidelines under section
145C of the Environmental Planning and Assessment Act 1979 and relevant guidelines produced
or approved under section 105 of the Contaminated Land Management Act 1997.

e The RAP must be accompanied by a Site Audit Statement prepared by a NSW EPA accredited
site auditor certifying that the site is suitable for the proposed use(s).

o Comply with relevant policies and guidelines including Managing Land Contamination, Planning
Guidelines, SEPP 55 - Remediation of Land 1998 and guidelines produced or approved under
section 105 of the Contaminated Land Management Act 1997.

In relation to waste, Key Issue 14 of the SEARs indicates that the Environmental Impact Statement
(EIS) must:

e Provide details of the scheduled, liquid and non-liquid wastes and quantities, storage, treatment
and disposal or re-use of waste generated.

e Assess the waste impacts and their management during construction and operation.
Consideration should also be given to the assessment and management of acid sulfate soils and
potential acid sulfate soil.

e Comply with relevant policies and guidelines including:

»  Waste Classification Guidelines Part 1: Classifying Waste (NSW EPA, 2014a);

s Waste Classification Guidelines Part 4: Acid Sulfate Soils (NSW EPA, 2014b);

= Acid Sulfate Soil Manual 1998 (ASSMAC, 1998); and

= Waste Avoidance and Resource Recovery Act 2001 (NSW).
Coffey note that assessment and management of acid sulfate soils has been dealt with separately to
this RAP. Coffey provided a Preliminary Acid Sulfate Soil Management Plan (Coffey, 2017c)

addressing this specific environmental aspect which is relevant to earthworks adjacent to
Woolloomooloo Bay for the proposed heat exchanger system.

Coffey
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5. Roles and responsibilities

The key parties associated with implementing remediation and validation activities are:

¢ Principal Contractor — overall coordination of site activities and ultimately responsible for working
safely;

e Subcontractors performing specific remediation and/or validation tasks;

e Environmental Consultant — directing remediation activity and undertaking validation sampling;
and

e Site Auditor — independently reviewing remediation and validation activities.

Specific responsibilities of these parties in relation to remediation and validation activities are
summarised in Table 1.

Table 1: Roles and responsibilities in relation to this RAP

Personnel

Responsibilities

Principal e Facilitate the implementation of this RAP.

Contractor e Ensure that persons involved with this project have undertaken appropriate
occupational health and safety training.

TBA e Ensure that a site specific site safety plan is prepared for the site, which should cover

contamination at the site.

e Ensure that subcontractors provide adequate Safe Work Method Statements (SWMSSs),
which should cover contamination if they may potentially be exposed to contaminants
or disturb contaminated materials.

e Maintain an Unexpected Finds Register for this project.

e Ensure that material tracking records relating to the excavation, stockpiling and
disposal of waste material are maintained, as well as record associated with importation
of materials to site. These records are to be made available to the environmental
consultant following completion of the project.

Remediation e  Comply with this RAP.

Contractor e Understand the requirements of this RAP.
e Prepare SWMS, as required by the Principal Contractor, for specific activities
TBA undertaken within the project where contamination may be encountered.

e Take reasonable care for their own safety and the safety of others, with respect to
contamination.

e Attend a site induction and follow site rules and work instructions.

e Take action to rectify contamination hazards that should arise during the course of the
work.

e Immediately report unexpected finds of contamination to the site supervisor or Principal
Contractor.

e Compliance with other applicable statutory responsibilities related to management of
contamination in the workplace.

Coffey
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Personnel

Responsibilities

Environmental e Assist the Principal Contractor and / or Remediation Contractor to provide of safe
Consultant working environment with respect to contamination, if required.

e Issue this RAP and coordinate works to review/update the RAP, as necessary.
TBA e Provide onsite supervision of remediation activities, as required.
e Provide suitably qualified and competent staff to supervise remediation activities.
e Provide advice on handling, management and treatment of potentially contaminated
material.
e Undertake validation of excavations, waste classification and provide other advice in
relation to contamination.
e Other activities related to contamination that may be required from time to time.
Site Auditor e Review implementation of the RAP and make comments on outcomes with respect to
regulatory framework in light of the proposed land uses.
Tom Onus, e Provide a Site Audit Statement and Site Audit Report regarding the suitability of the
Ramboll Environ Expansion Area for proposed use (from a contamination perspective).
Australia Pty Ltd
Notes:

TBA — To be advised

6. Summary of site details and previous
investigations

6.1. General

Coffey has undertaken geotechnical and environmental investigations at this site and has reviewed
the following environmental reports when preparing this RAP:

¢ Coffey Geotechnics Pty Ltd (2017a) Geotechnical Investigation, Sydney Modern Project, Art
Gallery Road, Sydney, NSW (Ref: GEOTLCOV025037AA-AF Rev 2, dated September 2017).

e Coffey Geotechnics Pty Ltd (2017b) Phase 1 Preliminary Environmental Study, Art Gallery of
NSW — Sydney Modern Project, Sydney, NSW (Ref: GEOTLCOV025037AA-R01 Rev2, dated
September 2017); and

o Coffey Geotechnics Pty Ltd (2017d) Preliminary Acid Sulfate Soil Management Plan, Art Gallery
of NSW — Sydney Modern Project, Sydney, NSW (Ref: GEOTLCOV025037AC-R04 Revl, dated
September 2017).

Other reports have been prepared for the site and surrounding areas, and were summarised in the
Coffey reports listed above. Relevant information from the listed reports has been summarised in the
following sections.

6.2. Site identification

Site identification details and surrounding land uses are summarised in Table 2. The site layout and
surrounding areas are shown on Figures 2 and 3.

Coffey
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Table 2: Site identification details

Site title identification:

Area:
Dimensions:

Local government area:

Current zoning:

Coffey
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Art Gallery Road, Sydney, NSW

Expansion Area:

e Lot 34 DP 39586, comprising Royal Botanic Gardens and Domain Trust
land to the north of Cahill Expressway, including the former fuel bunker.

e Lot 1013 DP 1199151, comprising land to the west and south of the existing
art gallery.

e Lots 107 & 108 DP 1105308, comprising the Eastern Distributor and the
land bridge above.

e Lot 113 DP 1105308, comprising road reserve adjoining Lincoln Crescent
and Cowper Wharf Road.

e Lot 115 DP 1105308, comprising part of Art Gallery Road above the Eastern
Distributor.

e Lot 35 DP 39586, comprising land to the south-east of Mrs Macquarie’'s
Road between Lincoln Crescent and Woolloomooloo Bay.

e Lot 4 DP 259027, comprising a small lot adjacent to the land bridge on the
northern side; and

e Lot 36 DP 39586, comprising a triangular parcel of land at the end of Lincoln
Crescent.

The expansion area also comprises part of Art Gallery Road, Mrs Macquarie’s
Road, Lincoln Crescent ad Cowper Wharf Road.

The development also includes Lot 102 of DP 854472 comprising the existing art
gallery which does not form part of this RAP.

Seawater heat exchange site:

e Lots 34 to 36 DP 39586 comprising Royal Botanic Gardens and Domain
Trust land to the north of Cahill Expressway;

e Lot 51 DP 47732, comprising a small lot to the north-west of the existing
electrical substation;

e Lot 9 DP 1007565, comprising Woolloomooloo Bay adjacent to the wharfs
and Mrs Macquarie’s Road extending towards Andrew Charlton Pool; and

e Lot 7007 DP 93650, comprising crown land along Woolloomooloo Bay to
the east of the Royal Botanic Gardens.

This site also occupies part of Lincoln Crescent and part of the bed of Sydney
Harbour.

The Expansion Area (excluding the existing art gallery and the seawater heat
exchange area) is approximately 3.95 hectares.

Irregularly shaped: approximately 290m by 170m excluding the seawater heat
exchange area.

City of Sydney Council

Expansion Area:
Zone RE1 — Public recreation — proposed expansion area

Zone SP2 — Infrastructure (classified road) — proposed expansion area
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Current land use:

Future land use:

Adjoining land uses:

Site coordinates:

6.3. Topography, drainage, geology and hydrogeology

Seawater heat exchange area:

The proposed seawater heat exchange area is currently zoned as RE1 Public
Recreation under the Sydney LEP 2012, and W6 Scenic Waters Active Use
under the Sydney Regional Environmental Plan (Sydney Harbour Catchment)
2005.

Expansion Area:
Recreational areas and parkland
Seawater heat exchange area:

Road (Lincoln Crescent), public open space and marine (Woolloomooloo Bay
and wharf).

Expansion Area:
Public art gallery and parkland

Seawater heat exchange area:

Road (Lincoln Crescent), public open space and maritime (Woolloomooloo Bay
and wharf).

e Northwest: Art Gallery Road and Royal Botanic Gardens beyond.

e Southwest: Current art gallery and public parkland beyond.

e Northeast: Lincoln Crescent, beyond which lie residential properties and
light commercial premises.

e Southeast: Cahill Expressway and central business district (CBD) beyond.

335124E; 6250892N (based on the southern corner of current art gallery
building)

Table 3 summarises the topography, drainage, geology and hydrogeology relevant to the site.

Table 3: Topography, drainage, geology and hydrogeology

Elevation and general slope
direction:

The surface of the site and surrounding area slopes down towards
Woolloomooloo Bay to the northeast of the site. Survey information indicates
that the site lies at an elevation of approximately 25m Australian Height Datum
(AHD) in the southwest (west of existing art gallery) and approximately 2.5m
AHD in the northeast (Lincoln Crescent).

The site generally slopes to the southeast from Art Gallery Road.

(ol asi iR e s /A8 Woolloomooloo Bay is located approximately 80m northeast of the fuel bunker

©
Cosestsutacevacr e B

Stormwater drains and surface runoff following topography.

Regional geology:

Coffey

Hawkesbury Sandstone of Wianamatta Group.

GEOTLCOV25037AC-R03 Rev3
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Soil landscape: Gymea soils, typically yellow earths and earthy sands from 0.3 to 1m deep on
crests of landforms which seems to represent a majority of the undisturbed
part of the site.

Acid sulfate soils: e Expansion Area - No known occurrence.

e Seawater heat exchange area (land) — High likelihood of acid sulfate soil
occurrence beneath Lincoln Crescent and to the north and east due to the
likely presence of disturbed terrain.

e Seawater heat exchange area (within Woolloomooloo Bay) - High
likelihood of acid sulfate soils being present within bay sediments.

Refer to Coffey (2017d) for further information and management
requirements.

STHEES ol IERLRGId& s o Topsoil: Sandy silt, fine grained sands, dark brown, to depths of 0.1m.

e Fill: Silty Sand/Sand, fine to medium grained, brown to dark brown, grey,
orange, with some gravel (including coal and / or bitumen), to depths
between 0.8m and 3.2m bgs.

e \Weathered sandstone.

Foreign materials: tile and brick fragments at locations BHO6 and BHO7.
Concrete and glass fragments noted at BHO3 and BHO2a, respectively. Coal
and / or bitumen like material at locations BH2, BH4, BH6 and BH7 at depths
of between 0.5m and 1.5m.

=SVLERIERaRchciglEliesy ¢  BHO2: Very strong hydrocarbon odours from 1.1m
e  BHO03: Hydrocarbon odours from 1m
e BHO04: Strong hydrocarbon odours between 1m and 1.5m

Refer to Figure 4 for borehole locations.

Groundwater bores: e None registered within 500m of site however three groundwater bores are
located between 500m and 800m radius of the site.

e  Two groundwater monitoring wells designated MW1 and MW2 are
located along the eastern side of the fuel bunker adjacent to Lincoln
Crescent.

Depth to groundwater: Ranges between approximately 1.6m and 2.0m bgs at Lincoln Crescent
(based on MW1 and MW2 measured in April and May 2016). The
groundwater elevation at these locations is estimated to range between
approximately 0.4m and 1.3m Australian Height Datum (AHD) based on
available nearby survey data. No information on depth to groundwater is
available for the majority of the site, however the presence of the Domain
Tunnel is expected to result in substantial depression of groundwater levels
across much of the site.

Inferred groundwater flow Northeast, towards Woolloomooloo Bay.
direction:

6.4. Results of site history review

Based on a review of records available for this site, the art gallery building was originally constructed

between 1896 and 1909 and has been extended a number of times since then. From a review of the

aerial photographs it would appear that the original structures still remain on site and the immediately
adjacent land use has consistently been either parkland or roadways.

Coffey
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The Cabhill Expressway was built in the late 1950s to early 1960s and most likely will have involved
the import of fill to assist with construction; however the origin of the fill is uncertain. Coffey consider
that the majority of general fill material utilised during the expressway’s construction is likely to have
been locally derived from the excavation of sandstone along the expressway alignment. It is assumed
that other road infrastructure within the area (Art Gallery Road) will have been constructed either
during historical expansion of the art gallery or changes in landscaping. As such there is the potential
for localised use of imported uncontrolled fill associated with the construction of older roads such as
Art Gallery Road. Impacts in uncontrolled fill may arise from the presence of asbestos containing
material and/or ash from combustion of coal.

With the exception of the former fuel bunker, the site history review did not identify sources of
contamination that would present a significant constraint to the proposed Sydney Modern Project, with
respect to contamination. Based on the information provided in the Audit Report the fuel bunker would
be considered suitable for either commercial/industrial use or recreational/open space use as long as
the presence of residual oil and potential soil and groundwater hydrocarbon impact in the direct
vicinity of the fuel bunker was considered in either the demolition or use of the fuel bunker structure.

The fuel bunker is proposed to form part of the new building and further assessment of seepage water
within the tanks as well as odour and volatile hydrocarbon vapour considerations was undertaken and
reported in Coffey (2016).

Based on the site history review and the site walkover, several potential Areas of Environmental
Concern (AECs) and associated Chemicals of Potential Concern (COPC) have been identified and
are summarised in Table 4. The site was assessed to have a low to moderate likelihood of
contamination being present in the identified AECs.

Coffey
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Table 4: Summary of potentially contaminating activities, potential areas of environmental concern, likelihood of contamination and potential chemicals of concern

Potentially
Contaminating

Sub Component / Description

Potential Areas of Environmental
Concern

Likelihood of Contamination* Potential Chemicals of Concern

Activity/Source

Garden
maintenance

Uncontrolled Fill

Hazardous building
materials

Presence of fuel
bunker

Coffey

Possible use of pesticides

Placement of fill materials of an
unknown origin during previous site

developments including construction of
the Cabhill Expressway and surrounding

roads.

Weathering of hazardous building

materials such as lead paint and fibre

cement containing asbestos from
former site structures

Uncontrolled demolition of former site

structures that may have contained
hazardous materials

Seepage of oil from bunker through
joints in walls and floor

GEOTLCOV25037AC-R03a

25 September 2017

Contamination (if present) would
typically be located in near surface
soils adjacent to the art gallery
building.

Soil media potentially affected

Contamination (if present) would
typically be located in shallow
surface soils.

Soil media potentially affected.

Near surface soils in the vicinity of
former site structures

Soil media potentially affected.

Near surface soils in the vicinity of
former site structures, namely soils
beneath the footpath of Lincoln
Crescent. Groundwater beneath
Lincoln Crescent, downgradient
from the bunker.

Soil media potentially affected.

Low likelihood of soil contamination based on historical information review and observations made during site OCP, OPP and heavy metals

visits.
Modern agricultural chemicals (i.e. dieldrin, heptachlor and DDT) are generally not persistent in the environment,

that is, their predicted persistence is between five to 15 years (NSW EPA, 1995).

Heavy metals, TRH, PAH, asbestos,
BTEX, OCP and PCB

Low likelihood of soil contamination based on historical information review, observations made during site visits
and previous soil sampling.

It is unknown if there has been infilling as a result of the previous art gallery extensions. If so the proposed
redevelopment of the site has little restriction to soil access and may result in an increased potential for exposure
during construction.

It is considered unlikely that fill imported to site as part of the Cahill Expressway construction would be exposed as
part of the proposed Sydney Modern Project however the construction of roads such as Art Gallery Road may
have resulted in infilling in the vicinity of road infrastructure.

Based on when construction of the Cahill Expressway and other infrastructure in the project area was undertaken,
there is potential that fill material which has been imported for use during this construction could have contained
potential contaminants. However the likelihood that large volumes of fill was imported to the site from outside of
the Cahill Expressway road construction area is considered to be low. The source of fill associated with the
construction of older roads such as the Art Gallery Road is less certain and is considered a moderate risk.

Heavy metals (including copper, zinc
and lead) and asbestos

Low to moderate likelihood of soil contamination based on historical information review, observations made during
site visits and previous soil sampling.

The proposed redevelopment of the site has little restriction to soil access and may result in an increased potential
for exposure during construction.

It is difficult to determine from a review of aerial photographs whether former site structures have been demolished
which could have potentially impacted surface soils. Coffey understand that hazardous materials surveys are
being undertaken to assess the presence, location and condition of hazardous materials which may require
management or removal. If hazardous materials are identified on the exterior of existing site building or structures
then assessment of the likelihood of contamination of surrounding soils should be undertaken.

Proposed removal of hazardous building materials (if any) will need to be undertaken in accordance with relevant
codes of practice and standards to limit the possibility of contamination to surface soils.

Moderate likelihood of soil and groundwater contamination. TRH, PAH

The proposed redevelopment of the site has little restriction to soil access and may result in an increased potential
for exposure during construction. Groundwater was assessed in previous investigations to be present at the
bunker/sandstone rock interface to approximately two metres below the level of Lincoln Crescent. The risk of
exposure to contaminated soil and/or groundwater in the vicinity of the former fuel bunker will be limited after
completion of construction works (based on the current design). However, contaminated soils and/or groundwater
may potentially be encountered in the vicinity of the fuel bunker and offsite (between Lincoln Crescent and
Woolloomooloo Bay) during construction works.

11
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Potentially Sub Component / Description Potential Areas of Environmental | Likelihood of Contamination* Potential Chemicals of Concern
Contaminating Concern
Activity/Source
EIevateq concentrations of_ o Ambient air within fuel bunker Moderate likelihood due to potential for residual oil impregnated within bunker but limited volatility of bunker oil. TRH, BTEX, Naphthalene
contaminants in ambient air within fuel
bunker
Former Naval Potential leakage or spillage of oils Near surface soils in vicinity of Low likelihood based on presence of hardstanding surfaces within the former electrical substation and likely TRH, PCBs
electrical from electrical equipment former Naval electrical substation limited volume of oil storage.
substation (adjacent to north of pump room)

Notes:
* Itis important to note that this is not an assessment of financial risk associated with the AEC in the event contamination is detected, but a qualitative assessment of the probability of contamination being detected at the potential AEC, based on the site history
study and field observations.
TRH = Total Recoverable Hydrocarbons; BTEX = Benzene, Toluene, Ethylbenzene, Xylene; PAH = Polycyclic Aromatic Hydrocarbons; Heavy Metals = arsenic, cadmium, chromium, copper, lead, nickel, mercury, zinc; OCP = Organochlorine Pesticides;
OPP = Organophosphorus Pesticides; VHC = Volatile Halogenated Compounds, PCBs = Polychlorinated Biphenyl.

Coffey
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6.5. Results of contamination investigations

6.5.1. Summary of investigation works

A preliminary environmental investigation was included with the geotechnical investigation undertaken
by Coffey between the 8 and 24 April 2014. Soil was sampled for chemical analysis at six
geotechnical borehole locations (BH1, BH2, and BH4 to BH7) located across three areas of the site
(adjacent to the current art gallery and to the north and south of the fuel bunker). Further soil
assessment comprising the boring of six hand augers was undertaken on 29 April 2016 to delineate
soil contamination identified in BH2 and BH4 (bored in in 2014) and to investigate the presence of a
suspected concrete slab encountered during drilling of BH2 (20141). This additional work was
reported in Coffey (2017b).

The aim of the soil sampling was to screen soils for COPCs identified in areas where future sub-
surface works are proposed and to delineate the previously identified contamination. Validation
sampling and analysis is proposed as part of future site works to confirm no unacceptable
contamination in other areas of the site, as outlined in Section 10.3.1.

The aim of the ambient air sampling was to assess concentrations (if any) of volatile petroleum
hydrocarbon contamination in air space inside the former fuel bunker.

6.5.2. Investigation results

Soils

With reference to the health investigation levels, ecological investigation levels and management
limits presented in Table 1 to Table 3 the following is noted:

e Concentrations of COPC were reported either below the adopted HILs and HSLs or below the
LOR for the majority of primary samples collected except at locations:

= BH2 (2014; 0.5m and 1.0m), BH4 (1.0m) and HAO5 (1.0m) where Carcinogenic PAH
concentrations (expressed as benzo(a)pyrene TEQ) were above the HIL for public open
space;

= BH4 (1.0m) where total PAH concentration was also above the HILs for public open space

e TRH Ci5 — C34 concentration was above the Management Limit in BH4 (1.0m).

e TRH Cy6 — Cs4 concentrations were above the open space EIL in BH4 (1.0m) and BHO6 (0.5m) as
well as benzo(a)pyrene (BaP) in BH2 (2014; 0.5m and 1.0m), BH02 (2016; 0.5m), BH4 (1.0m)
and HAO5 (0.5m and 1.0m)

¢ No asbestos was detected in the fill samples collected from the 2014 boreholes and no suspected
asbestos containing material was observed in the 2016 hand auger bores.

Borehole locations are shown on Figure 4.

BH2 and BH4 were adjacent to Art Gallery Road and upslope of the former fuel bunker. Drilling at
BH2 terminated on concrete and a very strong hydrocarbon odour was observed in soil removed from

1 One of the hand auger locations bored in 2016 was named BHO02. The reference ‘2014’ or ‘2016’
has been appended to this assessment location name, where relevant, to indicate whether the
referenced location was completed in 2014 or 2016.

Coffey
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1m to 1.5m below the surface. The borehole log for BH2 notes the presence of concrete, which may
have been associated with an underground service or concrete structure. The depth of fill at BHO4
was 1.25m and a strong hydrocarbon odour was observed in the fill from 1m to 1.25m, immediately
above sandstone bedrock.

The 2016 hand auger delineation did not intersect a concrete slab / structure or hydrocarbon odours
in the locations, including BHO2 which was bored in the vicinity of the BH2 (2014) location. Each
hand auger boring terminated on sandstone. A Ground Penetrating Radar (GPR) survey, undertaken
during service clearance activities prior to boring of the hand augers, also found no evidence of an
underground slab or similar structure.

Concentrations of PAHs and TRH in the delineation hand auger bores, including BHO2 (2016), were
generally low. Coffey considered that the elevated concentrations of PAHs and / or TRH at BH2
(2014), BH4 and HA5 are associated with the presence of coal or bitumen within the sampled soils
because:

e With the exception of HA5, coal or bitumen like materials were observed in samples from these
locations, either by Coffey during the fieldworks, or by the laboratory during asbestos analysis;

e The ratio of high molecular weight PAHSs relative to the total PAH concentrations is relatively high
(typically 8-12% for benzo(a)pyrene). This suggests that the PAHs are associated with a source
that has been subject to heating or combustion, such as coal or bitumen;

e Volatile compounds were not recorded in headspace screening of these samples.

Table 1A(1) Schedule B1 of the ASC NEPM (NEPC, 2013) (health investigation levels for soil
contaminants) indicates that “where the B(a)P occurs in bitumen fragments it is relatively immobile
and does not represent a significant health risk”. This comment also applies to other high molecular
weight PAH compounds and immobile PAHs also do not present a significant ecological risk due to
their limited bioavailability. The recorded TRH concentrations (and observed hydrocarbon odour) are
also likely to be immobile and associated with bitumen or coal within the soils.

Coffey concluded that whilst concentrations of TRH and PAH were reported above the adopted
criteria at several locations, these occurrences are likely to be associated with the presence of
bitumen or coal material within fill and are immobile in nature. The recorded concentrations of TRH
and PAHSs therefore do not present an unacceptable health risk to future users of the site,
construction workers or ecological receptors. However, localised remediation was warranted in the
vicinity of BH2 and BH4 to remove fill material where strong hydrocarbon odours were observed and
coal and / or bitumen impacts were recorded.

Air sampling with the fuel bunker

The laboratory results for air samples collected within the former fuel bunker indicated concentrations
of BTEX, naphthalene, TRH C¢-C10 and TRH >C;0-C16 were well below the limit of reporting and
below the HSLs for commercial use.

Groundwater

Groundwater monitoring events (GMEs) were undertaken by Coffey in 2014 and 2016. The GMEs
included sampling of the two existing groundwater monitoring wells (MW1 and MW?2) adjacent to and
downgradient of the former fuel bunker (refer to Figure 4 for locations) as well as sampling of water
from the pump room sump at the northern end of the former fuel bunker. The results are reported in
Coffey (2014 and 2016).

The results of these GMEs indicated that residual oil from the bunker fuel tanks had impacted
groundwater to the south / southwest. Residual oil droplets / oil smearing was observed in well MW?2
during both GMEs but was not indicative of the presence of separate phase hydrocarbons (oil) which
may be migrating from the site.

Coffey
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Given that TRH concentrations reported in MW2 were considered to be indicative of emulsified oll
rather than dissolved phase hydrocarbons, and the distance to the receiving water body, it was
considered unlikely that the hydrocarbon impact detected during the GMEs would cause material
environmental impact to receiving waters in Woolloomooloo Bay.

6.5.3. Conclusions

The Revised Stage 1 PES identified the following potential sources of contamination at the site:

e Limited use of pesticides — low likelihood;

e Weathering of hazardous materials from current structures and uncontrolled demolition of site
structures either currently or historically located on-site — low to moderate likelihood close to the
art gallery building and the former fuel bunker;

¢ Fill materials of unknown origin — moderate likelihood in localised areas associated with older
road construction and art gallery expansions.

o Former fuel bunker — whilst the Site Audit report undertaken by AGC Woodward-Clyde (1999)
confirmed the fuel bunker site is suitable for commercial/industrial use, the Audit was conditional
and required:

= Ongoing groundwater monitoring, of which Coffey could find no information. Coffey has
undertaken two groundwater monitoring events, one in 2014 and one in 2016 (refer to
Appendix G). Although residual oil droplets / oil smearing was noted in one well (MW2)
during both events, the concentrations were not indicative of the presence of separate phase
hydrocarbons (oil) which may be migrating from the site.

= Consideration of minor oil seeps that may occur from joints and bolt holes and potential
odours from residual oil impregnated within the fuel bunker structure. Assessment of odours
was undertaken by Hibbs (2016) and risks associated with odours within the fuel bunker from
residual oil was considered to be low. Air conditioning and ventilation of the proposed Sydney
Modern buildings would further reduce the likelihood of odour issues. Assessment of
potential minor oil seeps will be assessed further once access to the interior of the fuel bunker
is available.

The potential for residual petroleum hydrocarbon vapours within the fuel bunker was
subsequently identified and assessed by Coffey.

e Former electrical substation to the north of the pump room - low likelihood of TRH and / or PCB
contamination.

e An area of fill to the east of the Cahill Expressway and adjacent to Art Gallery Road (in the vicinity
of BH2 and BH4 on Figure 2) contains elevated concentrations of PAHSs likely associated with
coal and / or bitumen and strong hydrocarbon odours were observed during boring of BH2 and
BH4. Based on additional assessment and delineation works undertaken, the area of impact
appears to be localised. Based on the results and subject to leachate testing as part of future
waste classification works, soils in this area would likely classify as General Solid Waste. Visual
observation of soil in the vicinity of BH2 and BH4 is also required during excavation works to
confirm that the source of B(a)P is likely to be attributed to asphalt waste.

With the exception of the potential sources of contamination noted above, the desktop study did not
identify significant AECs or sources of contamination that would present a material constraint to the
proposed works, with respect to contamination. However, additional assessment and validation
sampling was proposed to confirm the absence of unacceptable contamination in other areas of the
site. The requirements are outlined in Section 10.3.1 of this RAP.

Coffey considered that the site can be made suitable for the proposed uses as public open space and
commercial from a contamination perspective, subject to implementation of this RAP.

Coffey
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6.6. Conceptual site model

With reference to Coffey’s previous assessments, a Conceptual Site Model (CSM) has been
prepared. The CSM is discussed in the sections below, and is also presented on Figure 5.

6.6.1. Potentially affected media, receptors and transport
mechanisms

Table 5 summarises the potentially affected media, key potential receptors to contamination and
transport mechanisms.

Table 5: Summary of potentially affected media, key receptors and transport mechanisms

Consideration Information

Potentially Affected Soail
Media Groundwater
Surface water in Woolloomooloo Bay

Potential Transport Direct dermal contact with contaminated soil, surface water and/or groundwater
Mechanisms & Ingestion of contaminated soil, surface water and/or groundwater
Exposure Pathways Vapour/volatiles inhalation

Inhalation and direct contact with hazardous materials (e.g. asbestos)

Potential Receptors of  Site users and construction/maintenance workers

Contamination Potential exposure via vapour inhalation in indoor air
Potential exposure via dermal contact with soil, surface water or groundwater and
ingestion of soil, surface water or groundwater.
Potential exposure via inhalation and direct contact with hazardous materials

Surface Water ecosystems — Woolloomooloo Bay

Potential contamination could reach Woolloomooloo Bay via the stormwater drains
on the site or by contaminated groundwater seepage into Woolloomooloo Bay. Given
that contaminated groundwater may be present beneath the site, and Woolloomooloo
Bay is adjacent to the site, this is considered to be a potentially complete pathway.

6.6.2. Potential and complete exposure pathways
Table 6 summarises the identified key potential exposure pathways.

Table 6: Key potential exposure pathways

Receptor Exposure | Comment
Pathway

Site Users and Potentially  Site users and workers may be exposed to potentially contaminated soil,
Construction/ Complete surface water and groundwater.

Maintenance Potential for point source top down contamination due to historical activities
Workers being performed on the site, and the possible presence of deeper

contamination due to fuel storage formerly occurring on the site, means a
potentially complete exposure pathway exists.

Surface Water Potentially  Given the proximity of the site to Woolloomooloo Bay, the nature of

Ecosystems complete contamination previously identified and the potential for contaminated
groundwater to be present beneath the site, a potentially complete exposure
pathway exists.
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6.7. Areas requiring remediation/management

Based on currently available information, one remediation area has been identified and is shown on
Figure 4. One additional area of potential contamination has also been identified, and delineation
sampling is recommended. However, there is the potential for other (likely localised) areas of
contamination to be present on the site. Validation of these areas of the site not previously assessed
is outlined in Section 10.3.1.

7. Remediation plan

7.1. Remediation goal

The goal of remediation is to manage identified and discovered contamination so that the site is
suitable for the proposed project (comprising both open space and commercial land uses), in
accordance with planning guidelines and guidelines endorsed by NSW EPA. .

7.2. Remediation options

7.2.1. Remediation hierarchy

Section 6(16) of Schedules A and B of NEPC (2013) provides a preferred hierarchy of options for site
clean-up and/or management. The hierarchy is outlined as follows:

e Onsite treatment of the contamination so that is it destroyed and the associated risk is reduced to
an acceptable level,

o Offsite treatment of excavated soil, so that the contamination is destroyed or the associated risk is
reduced to an acceptable level, after which the soil is returned to the site.

If the above is not practicable:

e Removal of contaminated material to an approved facility, followed, where necessary, by
replacement with appropriate material;

e Consolidation and isolation of the soil on site by containment with a properly designed barrier.

Where the assessment indicates remediation would have no net environmental benefit or would have
a net adverse environmental effect, implementation of an appropriate management strategy can be
considered.

Coffey notes that fill material beneath the majority of the Expansion Area will be removed to allow
construction new buildings. There is therefore limited opportunity for treatment and reuse.

7.2.2. Preferred remediation option

Based on the type of contamination and the proposed project (which includes subsurface building
space), excavation and offsite disposal of impacted soil has been selected as the preferred
remediation option because:

o The bulk of the fill material on the site requires removal to accommodate proposed buildings and
infrastructure, and there is limited opportunity for reuse onsite. Onsite or offsite treatment
followed by reuse on site is therefore not practicable
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This method involves the excavation of identified areas of contaminated material requiring
remediation and disposal of the excavated material offsite to an appropriate landfill licensed by NSW
EPA to receive the contaminated material. Prior to offsite disposal, excavated contaminated soil
requires waste classification where the results of samples collected from the material are compared to
the NSW EPA (2014a) Waste Classification Guidelines.

If site levels need to be restored following excavation of contaminated soil, suitable fill which has been
adequately validated (e.g. Virgin Excavated Natural Material (VENM); refer to Section 10.3.1) may be
used. This would preferably be sourced from onsite excavations.

8. Remediation activities

The proposed sequence for remediation activities is as follows:

Prepare planning documents;

Notifications to regulatory authorities and receipt of appropriate permits (if any);
Site establishment;

Remediation and management of contaminated areas;

Backfilling of remedial excavation (if required);

Waste classification and offsite disposal of excavated material;

Managing unexpected occurrences; and

© N o g~ wDdPR

Preparation of a validation report.

These are discussed further in the subsections below and in Section 10.

8.1. Planning documents

It is understood that a construction and environmental management plan (CEMP) is being prepared
for site works which will provide control measures for managing safety and environmental aspects
associated with the overall construction project. The CEMP will include safety and environmental
control measures relevant to remediation activity.

8.2. Notifications to regulatory authorities

The following sections describe relevant notifications under NSW regulations.

8.2.1. Notification to State Planning Authority

State Environmental Planning Policy No 55 - Remediation of Land under the Environmental Planning
and Assessment Act 1979 (EP&A Act) applies to works involving remediation or management of
contaminated land in NSW. Remediation can be Category 1 requiring consent of the relevant
planning authority or Category 2 not requiring consent. Both Category 1 and Category 2 remediation
require notification 30 days prior to the planned commencement of remediation to the consent
authority.

Clauses 58A and 58B of the Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005
indicate the site is located within the Sydney Opera House Buffer Zone. This zone is considered to be
within a “scenic area” or “scenic protection area”. As such, the remediation works will be classed as
Category 1 remediation works, and development consent will be required in accordance with Clause
9(e)(ix) of the Sydney Regional Environmental Plan.
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The remediation of impacted areas is a part of the redevelopment of the site of which approval is
sought through a State Significant Development Application — SSD 6471 Sydney Modern (as
discussed in Section 4). This RAP will be submitted to satisfy the SEARSs.

A Remediation and Validation Report and Notice of Completion will be prepared on completion of
remediation works and will be submitted to the Certifying Authority and to City of Sydney Council in
partial fulfilment of the SEAR Key Issues 8 and 14 (Refer to Appendix C) and Clause 17(2) of
SEPP55 — Remediation of Land. This submission is also consistent with SEPP 55 Planning
Guidelines.

8.2.2. Triggers for designated development

Schedule 3 of the NSW Environmental Planning and Assessment Regulation 2000 notes that
contaminated soil treatment works (defined as works being carried out for the on-site or off-site
treatment of contaminated soil, including incineration or storage of contaminated soil but excluding the
excavation of contaminated soil for treatment at another site) may be classified as designated
development if:

o The works involve the treatment or storage of contaminated soil, not originating from the site, on-
site located:
= Within 100m of a natural water body or wetland;
= Inan area of high water table or highly permeable soils;
= Within a drinking water catchment;
= On land that slopes at more than 6°;
= On afloodplain; or
= Within 100m of a dwelling not associated with the development; or
e Works that treat more than 1,000m? per year of contaminated soil not originating from the site; or
o Works that involve the treatment of contaminated soil, originating from the site, involving:
= The incineration of more than 1,000m? per year of contaminated soil; or

= The treatment and storage (other than by incineration) of more than 30,000m?3 of
contaminated soil; or

= The disturbance of more than three hectares (aggregate) of contaminated soil.

A designated development application must be accompanied by an EIS and required a public
notification period of at least 30 days.

Contaminated soils are not proposed to be transported to the development site for the purposes of
storage or treatment (if material is to be imported, it will be classified as either Virgin Excavated
Natural Material or Excavated Natural Material).

As the proposed remediation works will involve the treatment of soil originating from the site,
treatment works will are not anticipated to involve incineration, less than 30,000m? soil is anticipated
to require treatment, and less than three hectares of soil is proposed to be disturbed, the remediation
works proposed to be carried out at this site are not considered to be a “designated development”.

Schedule 3 of the NSW Environmental Planning and Assessment Regulation 2000 also notes that
drum or container reconditioning works may be classified as designated development if they include
the reconditioning, recycling or storage of:

e Packaging containers (including metal, plastic or glass drums, bottles or cylinders) previously
used for the transport or storage of substances classified as poisonous or radioactive; or
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e More than 100 metal drums per day, unless the works (including associated rum storage) are
wholly contained within a building.

As packaging containers have not been identified on-site and reconditioning, recycling or storage is
not likely to occur, the remediation works proposed to be carried out at this site are not considered to
be a “designated development”.

8.2.3. Notification to SafeWork NSW

At this stage, notification is not warranted. Notification may be required if asbestos containing
materials are identified during site works.

8.2.4. Notification to NSW EPA

At this stage, notification is not warranted.

8.2.5. Transportation of waste

The receiving waste facility is still to be confirmed by the AGNSW and/or the construction contractor.
AGNSW and its contractors should note the following with respect to soil and liquid waste generated
(as relevant) as part of site remediation:

e The waste generator has responsibility for the waste generated and its disposal to an
appropriately licensed facility.

o The waste should be transported and disposed in accordance with the requirements of Protection
of the Environment Operations (Waste) Regulation 2014 (the Waste Regulation).

e The waste must be disposed to an appropriately licenced waste facility and prior approval to
receive nominated waste should be obtained from this facility. Depending on the facility, up to 7
days should be allowed for this approval process.

e Soil (excluding VENM) and water requiring offsite disposal will be transported and recycled /
disposed to either a licensed soil recyclers / landfill or to a licensed liquid waste treatment facility.
Material leaving the site will be tracked and documented and a copy of waste receipts from the
receiving facility will be provided to the environmental consultant.

e The Waste Regulation makes it an offence to transport waste generated in NSW by motor vehicle
for disposal more than 150 kilometres from the place of generation, unless the waste is
transported to one of the two nearest lawful disposal facilities to the place of generation.

e Waste leaving the site that is classified as “restricted solid waste” will need to be transported by
an appropriately licensed contractor in accordance the Waste Regulations.

e Waste classified as “hazardous waste” has additional regulations that apply to generating, storing,
transporting, treating and disposing of hazardous wastes.

e Additional protocols are required if asbestos waste is identified. Asbestos waste has not been
identified by Coffey’s investigations and disposal of asbestos is outside the scope of this RAP.

8.3. Site establishment

It is expected that the Principal Contractor will erect and maintain safety fencing around the
construction site. Additional fencing may be required to designate the remediation area, particularly if
construction works will be undertaken concurrently with remediation. The purpose of fencing is to
restrict access by unauthorised personnel and minimise inadvertent direct exposure of construction
workers and visitors.
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The Remediation Contractor will provide staff amenities for remediation workers, especially for
decontamination activity.

The Principal Contractor will approve locations for:

e Remediation contractor’s staff amenities facilities;
e Temporary stockpiling areas along with sediment and erosion control structures;
e Equipment and truck decontamination areas (i.e. wash down bays); and

e Truck load out areas relative to excavation activity.

Sediment and erosion controls will be set up downslope of the remedial works and stockpiles. These
controls are further discussed in Section 11.7.

8.4. Remediation and management of contamination

8.4.1. General

Excavation works must be programmed in such a way to lower the potential for contamination of soils
in other areas of the site or cross-contamination of remediated areas. The relatively small size of the
remediation area compared to the Expansion Area reduces the risk of inadvertent spread of
contaminated soil.

The following key principals should be adopted for remediation earthworks:

e Temporary fencing can be used to cordon off areas of the site (or create exclusion zones) so that
specific work practices involving handling of contaminated soils remain in designated areas. Hold
points should be incorporated into the staging to validate areas prior to removal of fencing;

e A designated loading zone may be established that can be validated, and if necessary
remediated, at conclusion of remediation.

Adequate safety protection should be provided around the perimeter of excavations that are left open
such as temporary fencing or barriers, to reduce the risk of an excavation hazard.

8.4.2. Removal of PAH impacts and odorous fill around BH2 and
BH4

Available information indicates that the extent of the odorous contaminated soils is estimated to be
12m by 25m in area and is estimated to extend to the top of sandstone, which varies between 1.1m
and 2.2m bgs. This area is shown on Figure 4 and is approximate only?>. However, it is noted that
HAO1 and BHO2 were bored within this area in 2016 and there was no indication of the strong
hydrocarbon odours observed in 2014. It is therefore considered that the odorous soils may therefore
be present in discrete pockets.

Based on previous results, excavation in the remediation area should occur first and in two stages
due to concentrations of PAH (benzo(a)pyrene) in soils below 0.5m bgs exceeding the SCC2
Restricted Solid Waste criteria in NSW EPA (2014a) and further visual assessment and leachability
testing being required. These two stages comprise:

2 The extent of contamination will be confirmed during remediation and may extend to a larger area.
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e Excavation of soils down to approximately 0.5m bgs within the remediation area and stockpiling of
those soils; and

e Excavation of soils between approximately 0.5m bgs and natural soils or bedrock (whichever
occurs first) within the remediation area, with inspection for the presence of asphalt waste or other
potential sources of PAHs and stockpiling separately.

A third stage of works may then be undertaken which involves removal of remaining fill from the
surrounding area that emits strong hydrocarbon odours or other evidence of contamination.

Although the recorded concentration of benzo(a)pyrene in BH2 and BH4 are above the SCC2 criteria,
these soils would classify as General Solid Waste (rather than Hazardous Waste), provided the
source of the PAHSs is confirmed to be asphalt waste®. Coffey (2014) indicated that this was likely to
be the case due to former roads which used to intersect this area, the presence of Art Gallery Road
adjacent to the west and bitumen or bitumen-like material being observed in soils samples from
boreholes including BH2 and BH4. However, this should be reconfirmed during remediation and
supported by testing to confirm that the B(a)P is not leachable (thereby providing an additional line of
evidence to support the presence of asphalt waste).

An experienced environmental consultant will be present on site to guide the excavation in the
remediation area. Field screening will be carried out with a PID by the environmental consultant,
although it is noted that PID readings were low during previous site assessment works. The extent of
excavation may be adjusted during excavation and validation soil sampling based on evidence of
contamination such as layers of soil containing bitumen materials / asphalt waste or other visual or
olfactory evidence of contamination.

Adequate removal of contaminated soils will primarily be validated through visual and olfactory
assessment to:

e Confirm the soils containing strong hydrocarbon odours have been adequately removed or do not
present an unacceptable aesthetic issue to the proposed site use; and

e Confirm that remaining soils do not contain significant quantities of materials such as asphalt or
other waste materials that may present an aesthetic issue.

Validation sampling will also be carried out to confirm that soils left in place or stockpiled for possible
reuse on site are acceptable with respect to contamination. This is further discussed in Sections
10.3.2 and 10.3.3.

Hold point: The resulting remediation excavation will be left open until the environmental consultant
has received validation results and has confirmed that the contaminated soils have been adequately
removed. Once adequate removal of the contaminated material is confirmed, excavation works can
resume in the area.

If the source of the benzo(a)pyrene is not found to be associated with asphalt waste, then soils in the
vicinity of BH2 and BH4 may be classed as Hazardous Waste unless another applicable Resource
Recovery Exemption applies or a site-specific Resource Recovery Exemption is obtained from NSW
EPA.

Hazardous Waste requires pre-treatment prior to disposal and immobilisation / onsite treatment
options would be developed in accordance with NSW EPA (2014b) Waste Classification Guidelines:
Part 2: Immobilisation of Waste.

3 NSW EPA (2014a) indicates that asphalt waste (including asphalt resulting from road construction
and waterproofing works) is pre-classified as General Solid Waste.
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8.4.3. Re-sampling and delineation sampling around BH3

The borehole log provided for BH3 in Coffey (2017a) indicates that hydrocarbon odours were
observed in sandy fill at approximately 1m depth. Coffey identified no coal-like gravel in BH3, as
observed in BH2 and BH4.

While environmental soil samples were collected from BH3, these were not scheduled for analysis.
Therefore, isolated soil contamination may be present around BH3. Coffey suggests addition to the
remediation works of:

e Re-sampling of BH3; and

e Delineation sampling at approximately 2m to 5m distance around BH3.
The proposed sampling locations are shown on Figure 4.

Each sample location should be drilled (as a borehole) or excavated (as a test pit) to approximately
2m depth or prior refusal on sandstone. Soil samples should be collected from each borehole or test
pit, at approximately 0.5m to 1m depth intervals. Sampling should be carried out by an experienced
environmental consultant, who should log each borehole / test pit. Headspace screening of the soil
samples for volatile compounds should be carried out by the environmental consultant, and evidence
of hydrocarbon odours (or other potential contamination) should be noted on the logs.

The borehole / test pit samples should be analysed for (as a minimum):

¢ Heavy metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc);
e Total Recoverable Hydrocarbons (TRH);
e Benzene, Toluene, Ethylbenzene and Total Xylenes (BTEX); and

e Polycyclic Aromatic Hydrocarbons (PAH).

The results of the laboratory testing should be compared to the validation criteria provided in Section
10.4 of this RAP.

If laboratory results indicate contaminated soils in the vicinity of BH3, then these will need to be
excavated, waste classified and disposed offsite. Related excavation and sampling works should be
directed by the environmental consultant, in general accordance with the methodologies outlined in
this RAP.

8.4.4. Remediation of other areas

Based on existing information, remediation of other areas of the site is not warranted. However, as
outlined in Section 10.3.1, validation will be used to confirm no unacceptable contamination in other
areas of the site. Contaminated soils and / or rock may be encountered during site preparation works
such as in the vicinity of the former fuel bunker because of the historical use of that area for fuel oll
storage.

If contaminated soils are identified during earthworks or validation, then unacceptable contamination
will need to be excavated, waste classified and disposed offsite. Related excavation and sampling
works should be directed by the environmental consultant, in general accordance with the
methodologies outlined in this RAP.

Contaminated materials identified during site preparation or development works should be managed
in accordance with the unexpected find procedure presented in Appendix A.
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8.4.5. Segregation and stockpiling

Coffey understands that surplus materials will be generated to accommodate the proposed project.
This may include removal of soil/fill within building footprints down to sandstone bedrock or concrete.
Excavated materials are likely to require offsite disposal. It is important to keep non-impacted
materials separated from contaminated soils.

Non-impacted fill soils (confirmed through characterisation) can be either reused onsite or potentially
disposed offsite as General Solid Waste (Refer to Section 8.5.1). Where the fill comprises
uncontaminated natural soils (i.e. there is no visual or olfactory evidence of contamination or inclusion
or man-made materials such as brick, concrete, bitumen etc.), there may be opportunity to assess if
the material meets the Resource Recovery Exemption — Excavated Natural Material (ENM)
Exemption 2014. This can allow the material to be re-used offsite as construction fill.

The underlying natural soil and rock at this site may satisfy the definition of Virgin Excavated Natural
Material (VENM) provided it is not contaminated. This can be assessed by the environmental
consultant following remediation and removal of fill soils. Once natural soil and rock is assessed as
VENM, it must be kept separate from other material that may be stockpiled onsite. Inadvertent mixing
of material types will void VENM certificates issued for that material.

Refer to Section 8.5 for waste classification details. Validation procedures for potential re-use onsite
are discussed in Section 10.3.

8.5. Waste classification and offsite disposal of soil

8.5.1. Preliminary waste classification

If the soils classify as General Solid Waste and are considered unsuitable for reuse onsite, these soils
will be disposed directly offsite to an appropriately licensed landfill which will accept the waste. If the
soils classify as Restricted Solid Waste or Hazardous Waste, alternative disposal or treatment options
will be considered. Alternatively, soils may be transferred to an appropriately licensed soil recycling
facility, provided contaminant concentrations are below the acceptance criteria for the receiving
facility.

A preliminary assessment of the waste classification was included in Revised Stage 1 Preliminary
Environmental Study (Coffey, 2017b) with reference to NSW EPA (2014a) Waste Classification
Guidelines — Part 1 Classifying Waste. A summary of preliminary waste classification results is
provided in Table 7.

Table 7: Preliminary waste classification results

Boreh.ole General Solid Waste e Restricted Solid Waste Hazardous Waste
Location putrescible)
v - -

BH1
BH2 (2014) Vel ; vi

W W W W
I
~ | N|o|o|R

vi - vi
H v - -
H V12 v12 o
H v12 v12 -
H vi2 vi2 -
v - -
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ocation putrescible)

BHO02
V12 V12 _
(2016)

Notes

1. Further assessment is required during excavation to confirm that the source of the elevated benzo(a)pyrene is
from ‘asphalt waste’ which is pre-classified as General Solid Waste. If the source is not associated with asphalt
waste then the soil may classify as Restricted Solid Waste (BH6 and BH7) and Hazardous Waste (BH2 and BH3)
unless a Resource Recovery Exemption applies.

2. Leachate testing data is also required to assess whether concentrations of lead are below the TCLP1 criteria in
NSW EPA (2014a).

Leachability testing using the Toxicity Characteristic Leaching Procedure (TCLP) could be carried out
to assist in refining the waste classification for BHO2 and BH05. Assuming favourable TCLP results,
the Restricted Solid Waste and Hazardous Waste classifications assessed at BHO2 and BHO5 could
be re-assessed and could classify as General Solid Waste (non-putrescible).

8.5.2. Additional waste classification

The waste classification of materials will be assessed, prior to offsite disposal, in general accordance
with the NSW EPA (2014a) Waste Classification Guidelines: Part 1: Classifying Waste. The waste
classification process will involve either:

¢ Collecting representative samples from stockpiled soils:

= The frequency of sampling is largely dependent on volumes and heterogeneity. For small
volumes (<250m?) samples will be collected at a rate of 1 sample per 25m3, with a minimum
of three samples per stockpile. For larger volumes (>250m?3 to 2,500m?) and assuming low
heterogeneity, a minimum of 10 samples will be collected to statistically assess the stockpile.
The environmental consultant will need to assess the sampling frequency based on the
volume and heterogeneity of the material, including whether there is visual or olfactory
evidence of contamination within the material.

OR

e |n situ waste classification:

= Can be undertaken prior to remediation activities allowing excavated material to be loaded
directly into waiting trucks and reducing double handling costs. This can also be undertaken
concurrently with site validation sampling (refer to Section 10.3.1). The environmental
consultant will select the sampling frequency based on estimated volume of soil to be
excavated. The sampling frequency should be consistent with or greater than the proposed
sampling frequency for ex-situ waste classification, as outlined above. Samples will also be
collected from natural soil for VENM assessment.

= Visual assessment of exposed bedrock will be undertaken for VENM assessment where the
surface cannot be sampled due to the absence of weathered rock.

e Each sample will be screened with a PID.
e Laboratory analysis will include:
= TRH, BTEX, PAH and heavy metals;
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= Leachability testing using the TCLP for heavy metals and PAH to further assess waste
classification, where required.

= Additional analytes may be required if visual or olfactory evidence of other contaminants or
potentially contaminating activities is observed.

Samples will be selected for asbestos analysis if evidence such as building rubble or Asbestos
Containing Material (ACM) suggests that fill may be asbestos impacted. Shallow soil samples will
also be collected in the vicinity of existing buildings and infrastructure and analysed for asbestos and /
or lead if hazardous materials surveys indicate that asbestos or lead paint is present on the exterior of
the buildings and infrastructure and is in poor condition.

NSW EPA also requires existing laboratory data to be considered as part of waste classification
assessment. Therefore, laboratory results from the Stage 1 Preliminary Environmental Study (Coffey,
2017b) will also be used to supplement new data to assess waste classification of excavated
materials.

8.5.3. Resource recovery exemptions

Resource Recovery Exemptions are offered by the NSW EPA for certain fill materials. The Resource
Recovery Exemption most appropriate for fill on-site is the Excavated Natural Material (ENM) Order
2014. Fill material potentially classifying as ENM must be assessed against the conditions outlined in
the ENM Order 2014. A copy has been included in Appendix D. In summary the conditions include:

e Developing a specific sampling and analysis plan.
¢ Discrete and composite sampling of stockpiled material and the specified rate.

e Laboratory testing each sample for heavy metals, electrical conductivity, pH, TRH, BTEX, PAH,
asbestos and foreign materials.

e Comparing laboratory results against listed ENM soil assessment criteria.

o [ffill material meets assessment criteria then it can be re-used on another site as construction fill.

8.6. Backfilling of remedial excavations

The requirement for backfilling remedial excavation will depend on the final design of the proposed
project. If backfilling is required, either validated imported materials or materials won from other areas
of the site can be used, with the latter being preferred. This material will be assessed suitable for use
on the site from a contamination and geotechnical perspective, prior to use. Validation of imported
material, from a contamination perspective, is further discussed in Section 10.3.3.

Water accumulated within the excavation will be disposed offsite by a licensed liquid waste contractor
or reused onsite (e.g. for dust suppression) provided it is suitable for that purpose. Confirmation on
the suitability of reuse of water onsite should be obtained from the environmental consultant prior to
reuse. Should the volume of water be excessive, consideration will be given to disposal of the water
into the sewerage system via a trade waste approval or stormwater system with Council approval.

8.7. Material tracking, documentation and reporting

Copies of material tracking sheets, waste disposal dockets and imported VENM tracking sheets and
VENM certificates (if required) shall be kept by the Principal Contractor and be provided to the
environmental consultant to be included in the Validation Report.
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8.7.1. Disposal

Cradle to the grave material tracking, documentation and reporting applies for materials entering,
leaving or being moved around onsite. Uncontrolled movement or spreading of residual contaminated
soils to other parts of the site could impair the suitability of the site for the proposed use.

Stockpile material tracking should include stockpile identification, location of placement, approximate
dimensions, volume, source location, contamination status and results, treatment undertaken,
validation of stockpile footprint (if required) and final destination of stockpile (onsite or offsite).
Material tracking information for material moved within the site will need to be provided to the
environmental consultant for inclusion in the Validation Report.

Material requiring offsite disposal shall be tracked and the following information shall also be recorded
and provided to the environmental consultant:

e Truck and/or bin registration number, date and time of departure;

e Origin of material;

e Material type;

e Approximate volume;

e Waste disposal docket; and

e Relevant waste classification document.

Asbestos waste requires additional tracking and documentation. Although not needed at present, the
following applies to asbestos or asbestos containing material:

e The Protection of the Environment Operations (POEO) (Waste) Regulation 2014 requires tracking
of loads of asbestos greater than 100 kilograms, or 10 square metres within NSW.

e The POEO (Waste) Regulation 2014 requires the transport of asbestos in NSW to be recorded
from the place of generation to its final destination using the NSW EPA’s new online
“WasteLocate” system.

8.7.2. Importation of fill

Fill material being imported to the site, including soil-like materials for landscaping, shall be tracked
and the following information shall be recorded and provided to the environmental consultant:

e Truck and/or bin registration number, date and time of entry

e Origin of material

e Material type

e Approximate volume

e VENM certificate, ENM Report or material specification

e Proposed use onsite

e Observations of material and confirmation it matches approved material.

8.8. Contingency plan

The following contingency plans have been considered:

e If unacceptable levels of contamination are identified by the environmental consultant within
remediation excavations, AGNSW and the Principal Contractor will be provided options and
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estimated time and cost for further assessment, excavation and/or management for approval to
extend planned remediation works.

o If excavated materials have a higher classification than general solid waste managed as asbestos
waste, alternative management strategies or onsite treatment could be considered.

An addendum to this RAP would be provided should an unexpected occurrence take place resulting
in remediation objectives not being able to be met. Addendums to the RAP should be provided to the
site auditor for review.

8.9. Managing unexpected finds

An unexpected find can be broadly defined as:

e Encountering ‘suspicious’ material such as (but not limited to) oily materials or materials with
unusual odours, drums, metal or plastic chemical containers, buried solid waste, ash, slag, coke,
bitumen or brightly coloured material, etc.

An unexpected finds procedure has been developed to manage such occurrences and is included in
Appendix A.

9. Quality control plan

The quality assurance/quality control plan described in the following subsections is designed to
achieve the site specific Data Quality Objectives (DQOs) that will demonstrate accuracy, precision,
comparability, representativeness and completeness of the data generated and the procedures for
assessing the DQOs are met (refer to Appendix E).

9.1. Soil sampling methodology

Sample collection will be undertaken with the assistance of an excavator or as a manual grab sample
directly from the excavation. Where an excavator is used, samples will be collected as manual grab
samples from the centre of the excavator bucket to avoid potential cross-contamination. A new pair of
disposable nitrile gloves will be used for handling each sample.

Soil samples from the stockpiles will be collected by hand at least 0.3m below the surface of the
stockpile to obtain a representative sample. A new pair of disposable nitrile gloves will be used for
handling each sample. If stockpiles are large then it may be necessary to excavate trenches into the
stockpile, using an excavator, in order to observe materials and collect representative samples from
the middle of the stockpile.

Soil samples will be placed in clean, laboratory prepared and supplied 250mL glass jars, which will be
filled to minimise headspace and immediately sealed with Teflon lined caps to reduce the loss of
volatiles. Sample containers will be then labelled and placed directly into cooler boxes containing ice
for temporary storage and then later transport to the laboratory. Asbestos samples (if required) will be
placed in plastic zip-lock bags and labelled. Samples will be then placed into a chilled esky for
transport to a NATA accredited laboratory under chain of custody control.

A portion of each soil sample will be placed inside a sealed plastic bag for field headspace screening
for volatile organic compounds (VOCs). Samples will be screened using a PID which will be
calibrated using 100ppm isobutylene calibration gas prior to use.
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9.2. Field quality control procedures

Field quality control for sampling will include:

e Sampling will be performed in general accordance with procedures listed in Schedule B2 of the
ASC NEPM (NEPC 2013) and relevant Australian standards for environmental sampling;

e Where non-disposable sampling equipment is used (e.g. a trowel), it will be decontaminated with
Decon-90 and rinsed with deionised water between sampling locations.

e Using appropriate sample preservation methods as recommended by the laboratory;

e Duplicate samples will be collected at a frequency of 5% blind duplicates (of number of primary
samples) and 5% split duplicates, and assessed by calculating the Relative Percentage
Differences (RPDs) between primary and duplicate results using a control limit of:

= When the result is less than 10 times the laboratory reporting limit then the control limit is
nominally 50%, but will be reviewed for each RPD above 50%; and

= When the result is greater than 10 times the laboratory reporting limit then the control limit is
50%.

¢ Where non-disposable sampling equipment is use, one rinsate sample will be collected per day of
sampling or from each item of sampling equipment such as the stainless steel trowel. The rinsate
sample results will be used to confirm effective decontamination; and

e Laboratory prepared trip spike and blank water samples will be transported into the field with the
laboratory samples and despatched to the laboratory for analysis of volatile contaminants (if
applicable). Trip spike and blank samples are used to indicate potential loss of and cross
contamination of volatile contaminants during transport and sample preparation at the laboratory.
Recovery of volatiles in trip spike samples should be between 60% and 110%.

9.3. Laboratory quality control and procedures for
checking control data

NATA accredited laboratories will be used for laboratory analysis. The laboratory will implement a
quality control plan conforming to Schedule B3 Guidelines for Analysis of Potentially Contaminated
Soils in the ASC NEPM (NEPC, 2013).

The laboratory should analyse reagent blanks, spike samples, duplicate spikes, matrix spikes, and
surrogates spikes and duplicates for quality control.

The Environmental consultant will assess laboratory quality control data by:

e Checking that the results reported are consistent with field observations;
e Checking that the reporting limits and procedures are satisfactory;

e Checking that the samples are analysed within holding times and that NATA accredited methods
were used to determine the result;

e Checking that laboratory blanks/reagent blanks are less than the laboratory reporting limits;

e Checking the reproducibility of samples by calculating the RPDs between primary and duplicate
laboratory samples using the laboratory control limit;

e Checking that laboratory spikes, surrogate spikes, matrix spikes and duplicate matrix spike
recoveries (where reported) are within acceptable control limits; and

e Where data quality indicators are not met, the data and quality control measures will be reviewed
to assess the likely cause of the incidence and influence this incidence may have on usability of
data for its intended purpose.
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10. Validation plan
10.1. General

The objective of the validation plan is to provide a program of work that is adequate to demonstrate
that the remediation goals have been met.

10.2. Validation methodology

Validation soil sampling will be completed with reference to the following guidelines:

e Schedule B2 of the ASC NEPM.
e NSW EPA (1995) Sampling Design Guidelines.

The validation methodology uses a combination of field observations (appearance and odour) and
headspace screening for volatile hydrocarbons to indicate effective removal of impacted soils.
Samples will be collected from the walls and base of excavations to provide quantitative evidence for
validation. Excavations and sampling locations will be measured and recorded on a figure presented
in the final validation report. If results satisfy assessment criteria, then the excavation may be
reinstated (if necessary).

The same validation methodology will be adopted for assessing excavated soils for re-use or for
assessing the suitability of imported materials for use onsite.

Validation procedures, quality control and assessment criteria are described in the following sections.
10.3. Validation procedures

10.3.1. Site validation

General site validation requirements

Because the site has been assessed at a preliminary level, potential for other contamination yet to be
identified cannot be precluded. Therefore, to satisfy the SEARs Key Issue 8 and the Site Audit
process, the remaining areas of the site require validation. The following validation sampling and
analysis is proposed for the site:

e Soils are proposed to be removed above the Domain Tunnel land bridge and above the former
fuel bunker. Validation of these areas will comprise visual inspection by the environmental
consultant to confirm that soils have been adequately removed to the extent practicable, prior to
construction and / or reinstatement with VENM or validated soils from other areas of the site. In
the event that some unexcavated soils remain in these areas, then validation will be undertaken
consistent with other areas of the site, as outlined below.

e The Expansion Area outside of the Domain Tunnel land bridge and former fuel bunker areas
(where soils are to be removed) is approximately 1.05 Ha in area. Applying the NSW EPA (1995)
Sampling Design Guidelines, a minimum of 22 sampling locations are required to assess an area
of 1.1 Ha. Incorporating the existing 2014 sampling locations, a further 16 sample locations
would be required to satisfy these guidelines. Sampling locations will be placed on an
approximate 22m grid, which will detect a hotspot of approximately 13m radius with 95%
confidence.

e Historical aerial photography (from 1943 via the Spatial Information Exchange) indicates that the
proposed remediation area may have been disturbed by quarrying prior to fuel bunker
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construction. The disturbed area appears to extend from the proposed remediation area to the
former fuel bunker area. Given the potential for contamination to exist in this area as “discrete
pockets”, additional sample locations should be included in the validation programme for this area
of the site. Sample locations in this area should be placed on an approximate 10m grid (assuming
an area of approximately 800m?, this equates to eight sampling locations).

e Depending on fill thickness and heterogeneity, one to two samples will be collected per location.
As a general guide, for fill less than 1.5m in thickness, one sample will be collected and analysed;
whilst deeper fill (i.e. greater than 1.5m in thickness), a minimum of two samples will be collected.
If several fill units are encountered at a given location, additional samples will be collected and
analysed to adequately characterise the material.

e Each sample will be screened for presence of volatile hydrocarbons using a PID.
e Laboratory analysis will include:

= 75% of samples collected will be analysed for TRH, PAHs, BTEXN and heavy metals (at least
one sample to be analysed per sampling location);

= 50% of samples collected will also be additionally analysed for phenolic compounds, OCPs,
OPPs and PCBs.

e Sampling is not required beneath proposed buildings unless soils will remain in-situ. If the
buildings are founded on sandstone bedrock then visual assessment of exposed bedrock will be
undertaken by the environmental consultant to confirm the absence of visual or olfactory evidence
of contamination.

Samples will be selected for asbestos analysis should evidence such as building rubble or ACM
suggest potential for asbestos impact of fill material. Shallow soil samples will also be collected in the
vicinity of existing buildings and infrastructure and analysed for asbestos and / or lead if hazardous
materials surveys indicate that asbestos or lead paint is present and could be released to ground by
weathering.

Should validation sampling identify additional areas of contamination, the nature and extent of
contamination will be assessed, and where it is deemed necessary, the impacted area will be
remediated. The remediation method is likely to be similar to that described in Section 8.4.2.

Former Naval electrical substation validation

Previous site assessment reports will be reviewed (if available) to assess the need for validation as
part of the current program.

If there is insufficient data available for soils beneath this area of the site, then targeted validation
sampling will be undertaken following demolition. This will comprise collection of at least two shallow
soil samples beneath the floor slab of the former substation (within the upper 0.5m bgs) and analysis
for TRH and PCBs.

Additional sampling to delineate the extent of impact may be required if there is visual or olfactory
evidence of contamination.

Former fuel bunker

Suitability of the former fuel bunker for commercial / industrial was previously assessed and a site
audit statement and site audit report was prepared by AGC Woodward-Clyde (1999) indicating that
they were suitable for use from a contamination perspective (subject to groundwater monitoring and
assessment of residual oil seepage). Assessment of volatile hydrocarbons in the air space within the
fuel bunker was undertaken and reported by Coffey (2017b).

AGC Woodward-Clyde (1999) noted that minor oil seeps may occur from joints and bolt holes and
there is the potential for odours to be generated from residual oil impregnated within the fuel bunker
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structure. Residual odours were assessed by Hibbs (2016) and no chemical odours were identified
during inspections into the north or south side of the former fuel bunker (circa April 2016). However,
assessment of oil seepages is still to be undertaken once safe access inside the fuel bunker is
available.

Visual assessment of the interior of the tank should be undertaken to identify minor oil seeps from
joints and bolt holes within the fuel bunker which may present a localised aesthetic issue. If seeps
are observed then appropriate management measures should be developed which may include
routine cleaning of the seepage point and / or sealing of the seepage points.

Assessment of seawater heat exchange

Assessment of soils in the vicinity of proposed seawater heat exchange infrastructure will also be
necessary for waste classification (for soils likely to be disposed) and / or to assess their suitability for
re-use as backfill.

Soils to be backfilled into excavations should be sampled and analysed at a rate of one sample per
100m® and analysed for:

e 75% of samples analysed for TRH, PAHs, BTEXN and heavy metals; and
o 50% of samples analysed for phenolic compounds, OCPs, OPPs and PCBs.

Samples will be selected for asbestos analysis should evidence such as building rubble or suspected
ACM is found within fill material.

Where excavations encounter sediments or estuarine soils, acid sulfate soils may be present. Coffey
(2017c¢) provides information on testing, management and treatment of potential acid sulfate soils in a
separate Acid Sulfate Soil Management Plan.

Sampling and analysis of soils for waste classification is discussed in Section 8.5.

10.3.2. Validation of remedial excavations

Validation sampling and analysis of remedial excavation will be undertaken in general accordance
with the Schedule B2 of the ASC NEPM and NSW EPA (1995) guidelines. The excavator or hand
tools will be used for collection of soil validation samples from the walls and the base of the
excavation, where appropriate.

Remediation around BH2 and BH4

The number of samples will depend on the final shape and size of the excavation. The following
sampling and analysis plan is considered appropriate for validating this remedial excavation:

e 1 sample per 10m laterally along the walls. If the excavation is greater than 1.5m deep, then two
samples will be collected and analysed every 10m metres laterally along walls;

e 1 sample per 100m? from the base; and

e Each sample will be analysed for TRH, PAHs and lead.

Field observations and field screening will be used to assess residual impacts Soil sampling and
laboratory analysis of representative samples will also be undertaken to confirm satisfactory
validation.

Based on our current knowledge of this area, the remedial excavation is expected to be approximately
12m by 25m in area and up to 2.2m (deep). The estimated excavation area is shown in Figure 4. We
expect a minimum of 6 to 12 wall samples and 4 base samples, with 1 or 2 duplicate samples and
other quality control samples as appropriate.
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Other remediation areas

If other remediation areas are identified by site validation or during construction activity, then
validation sampling, after remediation, will comprise:

e Collection and analysis of at least one sample per 10m laterally along walls of excavations. The
required depth of the sample should be assessed by the environmental consultant based on
visual or olfactory evidence of contamination and headspace screening results.

e If the excavation is greater than 1.5m deep, then two samples will be collected and analysed
every 10m metres laterally along walls.

e Collection and analysis of at least one sample per 1200m? from the base of excavations.

e Where sandstone bedrock forms the base or walls of the excavation visual validation will be
undertaken to confirm that impacted fill materials or natural soils have been removed to the extent
practicable and that there is no visual or olfactory evidence of unacceptable contamination (e.g.
oil saturated rock, strong odours etc.).

e As a minimum, samples will be analysed for TRH, PAHs and lead. Samples may need to be
analysed for other contaminants, depending on the source of the contamination.

Additional samples may be required if visual or olfactory evidence of contamination or different types
of fill in the walls and base of the excavations is observed.

10.3.3. Validation of materials for re-use on-site

If soils are to be reused onsite as part of the development, the validation of such material is required.
The sampling frequency is largely dependent on volumes and heterogeneity. For small volumes
(<250m3) samples will be collected at a rate of 1 sample per 25m3. For larger volumes (say >250m3
to 2,500m3) and assuming low heterogeneity, a minimum of 10 samples will be collected to
statistically assess the stockpile.

The sampling frequency may be reduced if the material has been won from areas previously
validated. In some cases, additional sampling may not be required and visual validation will be
sufficient to compare back to original validation results. The environmental consultant will assess
sampling frequency based on the volume intended for reuse and results of other validation sampling.

Representative samples will be screened for volatile hydrocarbons and selected for laboratory
analysis. Samples will be analysed for TRH, BTEX, PAHs and heavy metals. If evidence such as
building rubble or suspected ACM suggests that asbestos may be present within fill material, then that
material will be recommended for disposal off-site as Special Waste (asbestos).

10.3.4. Validation of imported materials

Based on the proposed project, it is unlikely that imported materials will be required as backfill for
remedial excavations. However, if backfill is required, the following validation process is required for
imported materials.

The validation of imported materials requires a two-step process. The first step is to establish if the
material can be accepted at the site in compliance with the Protection of the Environment Operations
(POEO) Act 1997 (NSW). The second step is to assess if the material is suitable for the future
proposed use of the site. The material must be able firstly to be placed on the site without triggering
the requirement for an environmental protection licence for disposal of waste. Secondly, the material
is assessed for compatibility with the proposed use of the site.
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Step 1 —Is the material compliant with POEO Act provisions?

Imported material used as construction fill will be required to meet the definition of VENM or to meet
the requirements for Excavated Natural Material (ENM) as defined in the POEO Act 1997 and POEO
Amendment (Waste) Regulation 2014. If the proposed material is VENM (e.g. sourced from a quarry
or construction site), then a certificate from the source site will be requested describing the material
and confirming that this material meets the definition of VENM. If validation samples are collected,
then typical results should report no detectable organic compounds and concentrations of heavy
metals indicative of natural background levels. If the material is ENM, a “statement of compliance”
must be provided by the generator. If the material is a manufactured material such as topsoil, then it
must be commercially available to the public, produced to a specification and a copy of the
specification stating its composition is to be provided.

Step 2 — Is the material consistent with the proposed future use of the site?

Materials imported to the site (e.g. mulch and topsoil for landscaping and materials for construction
purposes) will need to be validated by the environmental consultant through the following process:

e Visual inspections of the material will be made at the source sites before the material is imported
to the site;

o |f the material is accepted under the ENM Exemption 2014, then the environmental consultant
shall review details of classification of the material under the ENM Order 2014 (see Table 11);

e Sampling of VENM materials at the source site will be carried out to confirm that the VENM is
suitable for use on-site:

= If the material to be imported to the site does have a current suitable VENM (or similar
certificate stating its suitability for importation), at least two samples of the material will be
collected and analysed for heavy metals, TRH, BTEX and PAH (as a minimum) to confirm
material characteristics.

o If the material to be imported to the site does not have a current suitable ENM certificate (or
similar certificate stating its suitability for importation), material supplier will be asked to provide an
appropriate certificate, otherwise this source of material may be rejected; and

e Observations will be made by the environmental consultant of the material(s) as delivered to site,
to confirm that the material appears consistent with the source.

The results of testing for VENM will be compared to relevant published background concentrations
listed in Table 10.

10.4. Validation assessment criteria

Assessment criteria have been selected with consideration of the proposed land use. The land use is
consistent with public open space and industrial / commercial scenario, as described in ASC NEPM
Schedule B7. Laboratory results of validation samples will be compared to guidelines representing
the applicable land use scenario for activity on the site, which are provided within the following
references:

¢ National Environment Protection (Assessment of Site Contamination) 1999 (April 2013), NEPC
2013, Canberra.

e Friebel and Nadebaum (2011) CRC Care Technical Report No. 10 — Health Screening Levels for
Petroleum Hydrocarbons in Soil and Groundwater.

e Olszowy, Torr and Imray (1995) Trace Element Concentrations in Soils from Rural and Urban
Areas of Australia - Contaminated Sites Monograph Series No. 4. South Australian Health
Commission.
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The applicable validation criteria from these guidelines are listed in the following table references:
e Table 1A (1) — Health-based Investigation Levels (HILs) for Public Open Space (HIL C) and
Commercial / Industrial land uses (HIL D);

e Table 1A (3) — Soil Health Screening levels (HSLs) for vapour intrusion for Public Open Space
(HSL C) and Commercial / Industrial Land Uses (HSL D);

e Table 1B (4) & (5) — Ecological Investigation Levels (EILs) for Urban Residential and Public Open
Space and Commercial / Industrial;

e Table B3 — Soil Health Screening Levels for Vapour Intrusion (Intrusive Maintenance Worker —
shallow trench) (CRC Care, 2011), depth Om to <2m;

e Table B4 — Soil Health Screening levels for Direct Contact (HSL-D and Intrusive Maintenance
Worker) (CRC Care, 2011);

e Table 1B (7) — Management Limits for TPH Fractions F1 to F4 for fine soil;
e NSW soils for new suburbs in low traffic areas listed on page 17 (Olszowy et al (1995)).
Indicative for imported materials used to backfill excavation only.

Based on this rationale, the selected validation criteria have been deemed appropriate to assess
effectiveness of remediation activities, the potential for re-use of excavated materials and use of
imported material onsite. Ecological screening and investigation levels are not considered applicable
where materials are reused beneath pavements or buildings, due to exposure pathways being
incomplete.

This rationale is also applicable for imported materials used to backfill the remedial excavations.
Validation of imported material is discussed in Section 10.3.1.

The rationale for the selection of these guidelines is discussed in the following sections. The adopted
validation criteria for this site are listed in Table 9.

10.4.1. Health Investigation Levels (HILS)

The HiLs are applicable for assessing human health risk via relevant exposure pathways. HILs were
developed for a broad range of metals and organic substances. These are generic to each soil type
and apply generally to a depth of 3m below the soil surface.

10.4.2. Health Screening Levels (HSLs)

The HSLs were developed by the Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE) and are included in Schedule B1 of the ASC NEPM.

The derivation of the most appropriate HSL for the given land use is also dependent on source depth
for vapour intrusion, sampling depth interval, soil type and several other key limitations. An eight step
process is to be followed when selecting the correct HSL for a site and include:

Identification of key limitations to the application of health screening levels;

Identification of key receptors and scenarios;

Identification of relevant soil type;

Identification of impacted media and depths;

Identification of source concentrations to be compared with health screening levels;

o gk wbdhPE

Selecting appropriate HSL and consideration of combining vapour intrusion and direct contact
exposure;
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7. Applying adjustments to the HSLs based on vapour biodegradation, soil organic carbon content,
air exchange rate, and soil moisture content; and

8. Adjustments for cancer risk assessment - modification of acceptable cancer risk level,
assessment of cumulative cancer risk.

The selection of the HSLs is discussed in Table 8.

Table 8: Selection rationale for HSLs

e Contamination source: Based on laboratory results, soil observations and aerial
photograph review, the source of identified contamination is likely to be asphalt waste
Key Limitations (bitumen). Strong hydrocarbon odours and mid to heavy end hydrocarbons indicative of a

diesel or bitumen source have also been recorded. Fuel oil could also be present in the
vicinity of the former fuel bunker.
e Groundwater:
= No registered bores within 500m of site.
m  Sydney is supplied with town water.
= Direct contact with groundwater is considered unlikely.
= Impacts to groundwater have been assessed.
e Ecological receptors: Yes.
e Odours: Hydrocarbon odours noted at BH2, BH3 and BH4 from 1m bgs.
e Soil source thickness: Given depth to rock, contamination is likely restricted to fill above
the rock and is expected to generally be less than 1.5m in thickness.
e Crawl spaces: None
e Basements: Yes (predominantly in bedrock below fill).

e Land use scenarios: public open space and industrial / commercial.

e Receptors and exposure pathways:

Key Receptors = Onsite:

and Scenarios — Users of the site under commercial/industrial settings such as workers and site
visitors through various pathways (e.g. dermal contact, inhalation, ingestion, etc.).

— Maintenance workers in sub-surface trenches via vapour inhalation and direct
contact with impacted soils (note — volatile contamination has not been recorded at
elevated concentrations to date).

— Users of open space areas mostly members of the general public through various
pathways (e.g. dermal contact, inhalation, ingestion, etc.).

— Non-human receptors would include underground services that can be adversely
affected upon exposure to petroleum hydrocarbons.

— The site is situated within Sydney but open space comprising trees, shrubs and
grassed areas will attract a combination of native and feral transitory wildlife.

s Offsite:

— Potential exposure pathways for humans and the environment are associated with
the transportation of potential contamination via groundwater to offsite areas such
as Woolloomooloo Bay.

—  Groundwater contamination has been identified and associated with former fuel
bunker. However, identified soil contamination is unlikely to contribute to existing
groundwater contamination, as it is within fill material overlying sandstone or
concrete. Therefore, it is considered that there is a low likelihood of this receptor
being exposed to site contamination. However, the precautionary principle will be
adopted and distant environmental receptors will be considered as part of this
assessment.

The current soil profile comprises sandy or clayey fill overlying sandstone rock. In consideration
of these site specific subsurface conditions, the HSLs adopted for vapour intrusion will be based
on a conservative depth range between Om to <1m, and will assume a Coarse Sand soil type.
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Identification of
Relevant Soil

Type

4 Soil criteria will apply for varying depths based on the depth of the samples (or inferred
shallowest depth of which the sample is meant to characterise).

Identification of
Impacted Media
and Depths

Each sample analysed for TRH/BTEXN will be compared to the selected HSLs and
management limits. Remaining contaminants of concern will be compared to HiLs.

Selection of
Relevant
Source
Concentrations

e Criteria selection: Refer to Section 10.4

Selecting e Combined exposure pathway assessment for vapour intrusion:

Appropriate = For this site, an intrusive maintenance worker would have a combined exposure

HSLs pathway of both vapour inhalation (from soil and possibly groundwater) and direct
contact within the upper 2m of the soil profile. Other site users, for example relating to
potential future development, an employee working within a building, are unlikely to be
exposed to more than one pathway, as it is reasonable to assume a gallery worker will
not be involved in sub-surface activities. In the case of the proposed project, concrete
pavements and buildings cover the majority of the site thereby reducing direct contact
with soils for the majority of site users.

= If the site were to remain in its current configuration, that is, no buildings and limited
pavement, then vapour intrusion will only be a consideration for trench workers.

At this stage, no HSL adjustments are required or can be justified based on available
information. This will be reassessed at the time of validation sampling and following receipt of
Applying laboratory results.

Adjustments to

HSLs

Adjustment to HSLs for cancer risk is not considered necessary as the nominated lifetime
cancer risk is relevant to the jurisdiction and the only known or suspected carcinogens recorded
Adjustments for at elevated concentrations is PAHs (assessed as the toxic equivalence factor relative to
Cancer Risk benzo(a)pyrene). This will be reassessed at the time of validation sampling and following
Assessment receipt of laboratory results.

10.4.3. Management limits

The purpose of the Management Limits is to “avoid or minimise” potential effects of petroleum
hydrocarbons. Schedule B1 of the ASC NEPM provides these as an interim Tier 1 guidance to
manage potential effects of:

e Formation of observable Light Non-Aqueous Phase Liquid (LNAPL);

e Fire and explosive hazards; and
e Effects on buried infrastructure.

The application of the management limits requires the consideration of site-specific factors such as
the depth of building services and depth to groundwater, to assess the maximum depth to which the
limits should apply.
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10.4.4. Ecological Investigation Levels (EILs) / Ecological
Screening Levels (ESLS)

The ESLs and EILs have been developed for assessing risk to terrestrial ecosystems and have been
developed for areas of ecological significance and two broad classes of land use. They apply to the
top 2m of soil, which corresponds to the root zone and habitation zone of many species.

The ESLs are associated with selected petroleum compounds and broadly apply to coarse and fine-
grained soils. For this site, the dominating soil type is coarse (Table 8, Step 3).

The EILs are associated with selected metals and organic compounds. These EILs depend on
specific soil physiochemical properties. Site specific data including clay content, pH and Cation
Exchange Capacity (CEC) and Ambient Background Concentrations (ABC) were obtained to derive
site specific EILs for zinc, copper, chromium and nickel.

Added Contaminant Limit (ACL) for lead, arsenic, DDT, naphthalene is generic and does not refer to
soil physiochemical properties.

The ASC NEPM Toolbox* was used to determine EILs for copper, chromium (ll1), nickel and zinc.
ACL listed in Tables 1B(4) and 1B(5) were added to the ABC to derived site specific EILs for lead,
arsenic, DDT, naphthalene. Site history information indicates contamination (if any) is likely to have
been present for more than 2 years; therefore ACL for aged contamination is considered appropriate
for the site.

10.4.5. Published background concentrations

The background concentrations published by Olszowy et al (1995), as recommended in Schedule B1
of the ASC NEPM, will be used to provide a general reference for heavy metals in soils imported to
the site.

10.4.6. Adopted assessment criteria

Based on the above rationale and site specific information, remediation validation criteria selected are
listed in Table 9 and Table 10. Assessment criteria may be revised should the excavation be
backfilled with material that does not fall into the definition of ‘'sand’ as defined in the US Soil
Conservation Service Classification Chart (CRC CARE, 2011).

The validation criteria (background concentrations) provided in Table 10 will also apply for VENM
assessments of material to be imported to site (if material to be imported has a current and suitable
VENM certificate or similar).

4 Calculation assumed 5% total organic carbon
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Table 9: Validation assessment criteria for human health

Contaminant of HIL-C and HIL-D and HSL-C Direct | HSL-D Direct Intrusive
Concern HSL-C HSL-D Contact? Contact? Maintenance

(mg/kg) (mg/kg) (mg/kg) (mg/kg) Worker34

(mg/kg)

17,000" 240,000 - - -
30,000 400,000* - - -

F1 (TPH Cs-Co less NL2 260 2 5,100 26,000 82,000 / NL
BTEX)

F2 (TPH Ci0-Cicless NL? NL? 3,800 20,000 62,000 / NL
Naphthalene)

NL2 NL2 5,300 27,000 85,000 / NL
NL2 NL2 7,400 38,000 120,000 / NL
NL2 32 120 430 1,100/ 77

NL 2 NL 2 18,000 99,000 120,000 / NL
NL2 NL2 5,300 27,000 85,000 / NL
NL 2 2302 15,000 81,000 130,000 / NL
NL2 NL2 1,900 11,000 29,000 / NL

Carcinogenic PAH as 3! 40! - - B
Benzo(a)pyrene TEQ

Total PAHs 300 4,000t - - -
Phenol 120 to 660 to - - -
40,000 240,000

Table 9: notes:

1. Table 1A(1) — Schedule B(1), Guideline on the Investigation Levels for Soil and Groundwater (NEPC,
2013)
2. Table 1A(3) — Soil Health Screening Levels for Vapour Intrusion (NEPC, 2013)

Coffey
GEOTLCOV25037AC-R03a 39
25 September 2017



Remediation Action Plan
Art Gallery of NSW Expansion — Sydney Modern Project
Art Gallery Road, Sydney, NSW

Contaminant of HIL-C and HIL-D and HSL-C Direct | HSL-D Direct Intrusive
Concern HSL-C HSL-D Contact® Contact? Maintenance
(mg/kg) (mg/kg) (mg/kg) (mg/kg) Worker34
(mg/kg)

Table B4 - Soil Health Screening levels for Direct Contact and Intrusive Maintenance Worker (CRC Care,
2011)
Table B3 — Soil Health Screening Levels for Vapour Intrusion (Intrusive Maintenance Worker) (CRC Care,
2011)

NL = HSL's are non-limiting
TEQ = Toxicity Equivalent Quotient
LOR = Laboratory reporting limit

Table 10: Validation assessment criteria for ecological values, management limits and adopted range for
background concentrations

Contaminant of Published Ecological Ecological Management Management
Concern background Investigation Investigation Limits for Limits for
range and Screening and Screening Residential Commercial/

(mg/kg) Levels for Levels for and Public REIVSHER
Residential and Commercial/ Open Space® (mg/kg)
Public Open Industrial (mg/kg)
Space (mg/kg) (mg/kg)

5t 111 100° 160°
6t0 211 190* 320 - -
6 to 32! 110* 150* - -
13 to 441 1,1002 1,8002 - -
5 to 501 35 60* - -
17t0 772 310 440 - -
<LOR 180* 2154 700 700

F2 (TPH Ci0-Cis) <LOR 1204 1704 1,000 1,000
F3 (TPH C16-Cs4) <LOR 3004 1,700* 2,500 3,500
F4 (TPH Css-Cao) <LOR 2,800* 3,300* 10,000 10,000

<LOR 504 754 - -
<LOR 854 1354 - -
<LOR 70% 165 - -
<LOR 105* 180 - -
<LOR 1703 3703 - -
<LOR 0.74 1.4 - -
<LOR 180 (DDT)? 640 (DDT)? - -

Table 10: notes:
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Contaminant of Published Ecological Ecological Management Management
Concern background Investigation Investigation Limits for Limits for
range and Screening and Screening Residential Commercial/
(mg/kg) Levels for Levels for and Public REVSHER
Residential and Commercial/ Open Space® (mg/kg)
Public Open Industrial (mg/kg)
Space (mg/kg) (mg/kg)

NSW soils for new suburbs in low traffic areas listed on page 17 (Olszowy et al (1995)). Only adopted for
imported materials as a general reference. Depending on source of material, other reference data may be
?g(k))lpéeldé(@ — Schedule B(1), Guideline on the Investigation Levels for Soil and Groundwater (NEPC,
?’gtlse) 1B(5) — Schedule B(1), Guideline on the Investigation Levels for Soil and Groundwater (NEPC,
igkl)?e) 1B(6) — Schedule B(1), Guideline on the Investigation Levels for Soil and Groundwater (NEPC,
'?’gtfe) 1B(7) — Management Limits for TRH Fractions F1 to F4 in soils

* The ASC NEPM Toolbox was used to determine ElLs for copper, chromium (l11), nickel and zinc. Soil specific
contaminant limits based on pH of 8; CEC of 5; clay content 5% (given some clay was identified in previous
assessments based on borehole logs); low traffic volume.

LOR = Laboratory reporting limit

10.4.7. Excavated natural material validation criteria

Where materials to be imported to the site are assessed as ENM, the laboratory results obtained
under the ENM Order 2014 will be compared to the absolute maximum and maximum average
concentrations provided in Table 2 of the Protection of the Environment Operations (2014) Waste
Regulation — The Excavated Natural Material Order 2014 (a copy is provided in Appendix D).

The ENM criteria are presented in Table 11.

Table 11: Excavated natural material validation criteria

Contaminant of Concern Maximum average Absolute maximum

concentration (mg/kg unless concentration (mg/kg unless
otherwise noted)?! otherwise noted)?

Total PAHs

20 40

Benzo(a)pyrene 0.5 1
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Ethylbenzene
Total Xylenes
TRH C10-Css

Foreign materials (rubber, plastic,
bitumen, paper, cloth, paint and
wood)

Table 9 notes:

1. Column 2 of Table 2 of POEO (2014) Waste Regulation — The Excavated Natural Material Order 2014
2. Column 3 of Table 2 of POEO (2014) Waste Regulation — The Excavated Natural Material Order 2014

10.5. Validation report

Field observations and laboratory data will be reviewed and assessed by applying general chemical
data validation guidelines. The data that is accepted will be compared to the validation assessment
criteria. Statistical interpretation of validation data may be used for contaminants of concern other
than asbestos. Based on the comparison, the areas that have been satisfactorily remediated will be
identified and will be flagged as “No Further Action Required”. Where the remediation objectives
have not been met, the environmental consultant will communicate to AGNSW which areas are
affected and an alternative remediation strategy may then be considered.

Upon completion of the remediation and validation activities, a Remediation and Validation Report will
be prepared in accordance with the NSW EPA Guidelines for Consultants Reporting on Contaminated
Sites (NSW OEH 2011) and include the following information:

e Summary of previous investigations and desktop study;

e Summary of remediation works undertaken;

e Summary of validation results and field observations;

e Waste classification;

e Disposal and imported materials dockets;

e Figures and photos showing remediation and validation activities and sampling locations; and

e Site survey plan.

The validation report will be written with reference to Schedules B1 and B2 of the ASC NEPM. The
report will provide a statement as whether the objectives of the remediation have been met and the
site is suitable for its planned use.

11. Environmental management plan

The following sections outline the management of anticipated potential environmental issues resulting
from remediation activity. A Construction Environmental Management Plan (CEMP) has been
prepared by Time Planning Pty Ltd (dated October 2017). This section of the RAP has been prepared
in conjunction with the information provided in the CEMP.
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11.1. Air emissions

The main type and source of potential air emissions from the site during ex-situ remedial works is
anticipated to be odours released from the walls and base of open excavations and from the
stockpiled / transported soil prior to final disposal and/or reuse. The actual concentrations of the air
emissions will vary depending on weather conditions and the contamination status of the soils. Coffey
notes that volatile contaminants of potential concern have not been detected at the site. However,
strong hydrocarbon odours were recorded in BH2 and BH4 in 2014, but were not observed in the
same location during supplementary assessment in 2016.

If oil seepages are observed in the vicinity of the fuel bunker during site works then odour impacts in
these areas will need to be assessed and managed to ensure no unacceptable odour with indoor
areas for future use.

Air emission and odour controls during remediation will ensure that no offensive odours will be
detected at the site boundary. If considered necessary, the following odour management procedures
could be used:

e Undertaking the excavation works in a staged manner to limit the surface area of odorous
material exposed.

e Application of odour suppressants (such as Biosolve or Killsmell) via spray applicator.

e Covering of the stockpiled soil, to suppress the release of the odours.

In addition, as a precautionary management measure if odours are apparent in the remediation
excavation, air monitoring will be carried out during the excavation works using a PID that measures
VOCs. Workers will immediately withdraw from the work area if VOCs are greater than 10ppm in the
workers’ breathing zone. The project manager and safety officer must approve re-entry into the work
area. A range of actions from the use of respirators by site personnel, to watering or covering of
stockpiles, to the suspension of site works will be used to improve air quality.

Records of air monitoring conducted during excavation works will be made available to relevant
regulatory officers (i.e. NSW EPA, SafeWork NSW, Council) upon request.

The CEMP (Time Planning 2016) notes that baseline air quality testing will be carried out to identify
existing operation levels and set air quality thresholds. Air quality monitors will be installed on site and
air quality will be monitored throughout the duration of the project.

11.2. Dust

Remedial works on the site will involve excavation, stockpiling, transportation and placement of soil
and general movement of vehicles across the site. Dust generation is therefore considered to be a
potential environmental impact to the surrounding environment and the public.

The following potential sources of dust generation have been identified, and the measures to be taken
to reduce dust levels are as follows.

11.2.1. General site area

High density weave shade cloth (or similar) will be placed along the eastern boundary adjacent to the
remediation area.

A communication and complaints register will be implemented on site and maintained by the Principal
Contractor to ensure that concerns of members of the public are recorded and addressed.
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The CEMP (Time Planning 2017) also notes that temporary screens will be established during
general construction works to encapsulate dust.

11.2.2. Excavation areas

If dust migration from excavation areas is considered excessive due to high winds, the works will be
delayed or limited during these periods.

11.2.3. Stockpile areas

If excessive dust is generated from stockpile areas, the material will be covered by high density
polyethylene (HDPE) sheeting. This will aid in minimising the off-site movement of dust. In addition,
regular dampening of active stockpiles with water mist may also be carried out to minimise dust
generation. Note that the amount of water used for dust suppression needs to be kept to a minimum
to prevent runoff.

Where practicable, stockpiles will not exceed the height of the perimeter fencing in order to reduce
dust and odours spreading to the surrounding environment.

11.2.4. Haulage of soils

Trucks transporting contaminated soil (for disposal) from or imported fill to the site must be covered in
order to minimise dust generation.

Installation and use of a tyre grid / wash should be considered to prevent dust being transported off-
site via vehicular movement to and from the site.

Remediation contractors will be briefed on the need to keep dust generation to a minimum. If
observations indicate that unacceptable levels are being generated, work will cease until measures
have been undertaken to reduce the dust, or until adverse weather conditions abate. This may
involve an alteration of the work plan or the use of water sprays.

11.3. Noise controls

Noise impacts associated with the site works is acknowledged as an important environmental issue.
Some noise will be generated during the excavation activities when using machinery such as
excavators. Contractors are bound to comply with the statutory regulations regarding noise limitations
in residential areas and education facilities and hours as restricted by the City of Sydney Council.

In the event that these measures are not sufficient to reduce noise levels, a noise monitoring program
may be implemented.

In addition, the CEMP (Time Planning 2017) notes the following noise mitigation strategies will be
employed during construction works:

e Excavation, piling, shoring and retention works will be carried out using non-percussive methods
where possible;

e Plant used intermittently during works will be turned off between work periods and not left idling;

e Permitted working times will be adhered to;

e Hoarding to the existing art gallery building will be established as an acoustic barrier;

e Site accommodation and hording will be established along Lincoln Crescent to act as an acoustic
barrier;

e Scheduling of activities at different times to reduce concurrent loud activities;
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¢ Noise awareness training will be provided for site staff as part of the site induction process;
e Scheduling noisy works during non-sensitive work periods;
e Fitting of plant and equipment with noise reduction tools where possible; and

e Establishment of noise monitors and regular noise monitoring.

11.4. Vibration controls

Vibration impacts during remediation works are anticipated to be minimal. Some localised vibrations
may be generated through excavation activities. Contractors are bound to comply with the statutory
regulations regarding vibration limitations in residential areas and education facilities and hours as
restricted by the City of Sydney Council.

In the event that these measures are not sufficient to reduce vibration levels, a vibration monitoring
program may be implemented.

In addition, the CEMP (Time Planning 2017) notes that vibration monitoring will be carried out during
the construction programme, through the installation of vibration monitors. Vibration awareness
training will be provided to site staff through the site inductions. Plant and equipment will be
maintained in good working order so excessive vibration levels are not generated.

11.5. Soil management

Information for preparation of site plans identifying excavation areas, validation samples and soil
movements will be recorded during the remediation works. Stockpiles will be labelled and movement
of materials to and from stockpiles will be monitored and recorded to confirm that the stockpiles are
properly classified according to contaminant concentrations and to minimise potential for mixing of
differently classified soils.

Soil removed during remediation works will be observed for evidence of contamination, and clean
material will be segregated from impacted material accordingly. Where practicable, the stockpiles will
not be placed near active drainage lines, gutters or stormwater pits. Additional drainage control works
will be constructed on-site should the need arise. If wet weather conditions are encountered,
excavation works will cease and the requirement for stockpiles to be covered with HDPE lining to
prevent runoff will be assessed.

The excavation and stockpile areas will be isolated from the surrounding site areas through the use of
temporary barricades and fencing (as required).

Potential or actual acid sulfate soils may be present in the vicinity of the proposed seawater heat
exchange construction works and these will need to be managed in accordance with the acid sulfate
soil management plan for the site (Coffey, 2017c).

11.6. Residual oil in fuel bunker

Volatile hydrocarbons in indoor air and hydrocarbons in water in a drainage sump within the fuel
bunker was previously found to be low to undetectable (Coffey, 2017b). However, the previous site
Audit report for the fuel bunker indicated the potential for minor oil seeps from joints and bolt holes
within the fuel bunker which may present a localised aesthetic issue.

11.7. Water management

Seepage water and stormwater may accumulate in open excavations. Based on the level of
contamination present, accumulated water (if any) will be either pumped, treated and discharged to
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sewer (under agreement with the appropriate authorities) or will be pumped out and disposed off-site
by a licensed contractor, to a NSW EPA licensed Liquid Waste Treatment Facility.

Surface water runoff must be controlled on the site to ensure that potentially impacted material and/or
water is not discharged to the surrounding area. The surface water runoff and sediment entrained in
the water will be managed by installing silt control barriers along the perimeter of the site to filter solid
particles from the surface water, as it may flow off-site. Silt control barriers will also be placed around
the stockpiles of excavated soils, where the migration of potentially impacted material can occur.
Surface water runoff should also be directed away from the excavations.

Daily checks of fences and silt barriers erected for remediation works will be undertaken and built up
sediments will be removed and placed in the stockpiles if excessive. In addition, silt control barriers
will be replaced if they have deteriorated.

11.8. Traffic

Excavation and other equipment will be transported to the area in accordance with standard
regulatory requirements. The need for traffic controls will be assessed based on the number of truck
movements for disposal of contaminated material and in consultation with the relevant authorities,
where necessary.

11.9. Working hours

Working hours for on-site remedial works will be completed in accordance with the Department of
Planning and Environment / NSW EPA requirements. These working hours include:

e 7:00am to 6:00pm Monday to Friday (inclusive);

e 8:00am to 1:00pm Saturdays; and

e No work on Sundays or public holidays.
Works may be undertaken outside these hours where:

e The delivery of vehicles, plant or materials is required outside these hours by authorities;

e ltisrequired in an emergency to avoid loss of life, or damage to property and/or to prevent
environmental harm; or

e Avariation is approved in advance in writing by the Director General or nominated representative.
In certain instances these hours may be modified to restrict the use of particularly noisy machinery
such as rock breakers, rock saws and pile drivers etc. These activities are to be scheduled within the
following times (unless written approval is provided by the Director General or nominated
representative):

e 9:00am to 12:00pm, Monday to Friday;

e 2:00pm to 5:00pm, Monday to Friday; and

e 9:00am to 12:00pm, Saturday.

11.10. Access restriction

The proposed excavations will be undertaken within a secured site that is not accessible to members
of the public. Appropriate barricading will be erected to distinguish the remedial work zone from other
parts of the site.
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The remedial work zone is restricted access solely to authorised staff and contractors who have
appropriate induction and personal protective equipment. Signage, including the Principal
Contractor’s details and contact numbers, will be erected near entrance gates to the site. The
signage will remain displayed on the site entrances throughout the duration of the remediation works.
The responsible site supervisor shall control site access and shall authorise visitors on an “as
needed” basis.

12. Occupational health and safety

The environmental consultant (including subcontractors) will prepare a safety plan prior to the
commencement of the remedial and validation works in order to manage associated risks posed to
workers at the site as well as people in the surrounding areas. The Site Safety Plan (SSP) will
consider the following:

e Hazard Identification and Control;

e Air monitoring during earthworks;

e Chemical Hazard Control;

¢ Handling Procedures;

e Personal Protective Equipment;

e Work Zones;

e Decontamination procedures;

e Contingency Plans; and

¢ Incident Reporting.

The SSP will be periodically reviewed and updated prior to various project tasks being conducted.

13. Incident response procedures

In the event of a serious environmental incident resulting from remediation works, the Remediation
Contractor will immediately information the Site Safety Supervisor. Depending on the nature and
severity of the incident, one or more of the following may be contacted:

e The fire brigade/ambulance/police on 000;

e AGNSW'’s project manager: TBC

e Construction contractor project manager: TBC

e NSW EPA on 131 555

e SafeWork NSW on 131 050

e City of Sydney Council on (02) 9265 9333, where applicable

Other useful contact numbers are:
e St Vincent's Hospital, 390 Victoria St, Darlinghurst, NSW; Phone: (02) 8382 1111
¢ Woolloomooloo Police Station: 10/164 Cathedral St, Woolloomooloo NSW 2011; (02) 8356 0132

e Other emergency numbers will be included in the SSP.
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An example of a major incident would include significant spillage of hazardous or toxic liquids to
stormwater or sewer.

In the case of minor incidents (such as an oil spillage), the Principal Contractor should respond to the
incident (e.g. containment of a minor oil spillage). Site workers are required to report accidents or
incidents to the Principal Contractor at the work site.

The Remediation Contractor will provide a "spill kit" for use in the remediation area which includes
absorbents (such as socks, mats, pillows, saw dust or equivalent) capable of containing up to 10L of
hydrocarbons. These will be applied immediately in the event of a hydrocarbon spill.

14. Community relations

The procedures outlined in the RAP will ensure that the impact on the surrounding community from
the site works will be controlled. Inquiries regarding environmental and contamination issues from
members of the local community will be documented and referred to Principal Contractor.

15. Complaints

Complaints received shall be recorded and attended to promptly in consultation with the Principal
Contractor. On receiving a legitimate complaint, works will be reviewed to determine whether issues
relating to the complaint can be avoided or minimised.

16. Limitations

This report should be read in conjunction with the attached “Important Information about your Coffey
Environmental Report” which is included at the end of the text.
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Important information about your Coffey Environmental Report

Introduction

This report has been prepared by Coffey for you, as
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 soil, 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. Coffey may have also relied on data
and other information provided by you and other
qualified individuals in preparing this report. 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).

Issued: 22 October 2013

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 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.
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.

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
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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. 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.

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 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 Coffey prepared the report and has familiarity
with the site, Coffey is well placed to provide such

Issued: 22 October 2013

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
Coffey disowns any responsibility for such
misinterpretation.

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 i,
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.
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Unexpected Finds Procedures
Art Gallery of NSW Expansion Project — Sydney Modern
Art Gallery Road, Sydney, NSW

1. Identification of potential unexpected finds

1.1. Background

The Art Gallery of NSW proposes to undertake a major expansion of the existing art gallery adjacent
to the Phillip Precinct of the Domain. The expansion, proposed as a separate, stand-alone building, is
located north of the existing gallery, partly extending over the Eastern Distributor land bridge and
includes a disused Navy fuel bunker located to the north east of this land bridge.

The new building comprises a new entry plaza, new exhibition spaces, shop, food and beverage
facilities, visitor amenities, art research and education spaces, new roof terraces and landscaping and
associated site works and infrastructure, including loading and service areas, services infrastructure
and an ancillary seawater heat exchange system.

The site is located at Art Gallery Road, west of Woolloomooloo Bay in Sydney, NSW and is shown in
Figure 1.

The Art Gallery site was originally built between 1896 and 1909 and has been extended a number of
times since then. Bunker fuel tanks are located northeast of the Art Gallery building and were
constructed (within a quarried sandstone pit) in the late 1930’s. The tanks stored up to 14,200 tonnes
of fuel oil between the 1940’s and mid 1980’s, ceasing operation soon after 1985. The tanks were
decommissioned in 1992-1993. Between 1995 and 1999, a nhumber of contamination assessments
were undertaken, followed by remediation and validation activities. The outcomes of this work were
subject to a site audit. A site audit statement was issued in 1999, stating that the site relating to the
bunker fuel tanks was suitable for commercial/industrial land use. The land has been used
subsequently as public open space.

Coffey Geotechnics Pty Limited (Coffey) carried out a Stage 1 Preliminary Environmental Study which
identified Total Recoverable Hydrocarbon (TRH) and Polycyclic Aromatic Hydrocarbon (PAH)
contamination in fill in the northeast of the site as well as strong hydrocarbon odours (Coffey, 2014).
The reported concentrations exceeded either human health and/or ecological criteria. However, the
source of the contamination was considered to potentially be associated with bituminous material
within fill. The contamination was not associated with the actual long-term fuel storage activities
within the fuel bunker. Additional site validation is proposed as part of the development works and
there is the potential to identify other areas of previously unidentified contamination during site works.

Therefore, the objective of this unexpected finds procedure is to enable previously unidentified areas
of contamination to be dealt with appropriately to mitigate potential health and / or environmental
risks. The procedure will provide information on expected conditions and provide examples of
unexpected finds along with control measures appropriately addressing the find.

1.2. Responsibility

AGNSW is responsible for providing advice and a copy of this Unexpected Finds Procedure to the
Principal Contractor and to subcontractors engaged in excavation prior to commencing work, to
enable unexpected contamination finds to be appropriately managed.

The plan is to be implemented by contractors during any construction works where the ground surface
may be disturbed (earthworks). The plan provides a procedure to be followed in the event of an
unexpected find of contamination during earthworks.

Coffey
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Unexpected Finds Procedures
Art Gallery of NSW Expansion Project — Sydney Modern
Art Gallery Road, Sydney, NSW

AGNSW is responsible for ensuring that the procedure is implemented by contractors during
earthworks at the site.

This plan applies for the period of earthworks being carried out at the site.

After earthworks are completed, this plan does not provide procedures for on-going management of
residual contamination. On-going management will be addressed as part of site validation.

Any addendum on this document shall be provided to the auditor for review.

1.3. Expected subsurface conditions

The subsurface conditions encountered in previous investigations included fill material overlying
sandstone rock. The fill material and its constituents did not vary significantly throughout the site.
Table 1 provides a high level summary of these materials likely to be encountered.

Table 1: Expected Subsurface Conditions

Topsoil Sandy silt, fine grained sands, dark brown, to depths of approximately 0.1m.

Fill Silty Sand / Sand, fine to medium grained, brown to dark brown, grey, orange, coal gravel,
to depths between 0.8m and 3.2m bgs.

Foreign materials: tile and brick fragments at locations BH6 and BH7. Concrete and glass
fragments at BHO3 and BHO02a, respectively. Coal and / or bitumen like material at
locations BH2, BH4, BH6 and BH7 at depths of between 0.5m and 1.5m.

Evidence of contamination included:

e  BH2: Very strong hydrocarbon odours from 1.1m
e  BH3: Hydrocarbon odours from 1m
e BHA4: Strong hydrocarbon odours between 1m and 1.5m

Sandstone Weathered sandstone.

Subsurface conditions differing substantially from those described above and on bore logs (included
after Figures at the end of this text) may constitute an unexpected find and can be managed through
the implementation of the management actions outlined in Section 1.5.

1.4. Unexpected finds

Unexpected finds of potential contamination on site may be identified by visual (appearance) and/or
olfactory (odour) observations during earthworks.

Based on previous investigation results, unexpected finds are likely to fall into two categories, non-
specific and specific. Non-specific unexpected finds refers to any possible occurrence within any area
of the site not investigated. The second category refers to areas of the site where, for example,
contamination was identified yet the source or the extent was not confirmed.

Coffey
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Unexpected Finds Procedures
Art Gallery of NSW Expansion Project — Sydney Modern
Art Gallery Road, Sydney, NSW

1.4.1. Non-specific unexpected finds

Based on findings of previous investigations and site history, potential ‘unexpected finds’ which could
reasonably be possible within the site (although unexpected) are discussed in Table 2.

It is not practical to cover all types of possible unexpected finds. In cases not described in Table 2,
when the ground condition or consistency appears impacted, then the precautionary principle is
followed and the unexpected finds procedure described in the following section should be activated.

Coffey
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Table 2: Summary of Non-specific Unexpected Finds

Potential Unexpected Find Observed Characteristic Typical Key Contaminant of Example of an unexpected find where applicable
Concern

Asbestos containing It is often very difficult to identify the presence of asbestos by sight. The only way to be certain is to have a sample of the Asbestos
materials and/or buried material analysed by a laboratory. Cement bound asbestos (fibro cement sheet) may be present in building materials such

asbestos pipes as wall sheeting, pipes and roofing, backing of electrical switch boards, linoleum floor tiles etc and may be found as

fragments of broken building materials (often found close to the building) and building wastes.

Friable forms of asbestos including lagging and insulation may be evidenced by fibrous material which flakes and powders
easily. Textured coatings may also contain asbestos.

Buried waste materials May include a variety of waste materials, inclusive of waste oil drums, wood, plastic, metal fragments, building rubble (e.g. TRH, BTEXN, PAHs, VHCs
concrete, brick, asphalt, asbestos containing materials), lead paint. We do not consider that a trivial piece or fragment of Asbestos, heavy metals
foreign material constitutes as an unexpected find (e.g. a single brick).

Ol [STde | eI0 e RS o] =Te[SRE 10 SM8 Though unlikely but can be identified as follows: TRH, BTEXN, PAHs, VHCs,
(USTs) phenals, lead

e A buried steel underground tank;

e Deeper sand fill is sometimes observed and / or hydrocarbon odours or staining.

e Encountering relatively small concrete footings or steel pipelines, sometimes with observed hydrocarbon odours or
staining.

Coffey
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Unexpected Finds Procedures
Art Gallery of NSW Expansion Project — Sydney Modern
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Potential Unexpected Find Observed Characteristic Typical Key Contaminant of Example of an unexpected find where applicable
Concern

Ash or slag deposits Ash materials typically light weight, grey and white gravel and sand sized (1Imm to 10mm) particles (see photograph PAHSs, heavy metals
example).

Slag materials can be varied in consistency and colour. Typically slags from steelmaking are pale grey to grey, however can
be blue/green/grey, loose or cemented. Slag gravels can be very angular and appear to have a vesicular (i.e. ‘honeycomb’)
shape.

Hydrocarbon Compounds May be identified by a hydrocarbon (e.g. petrol, diesel or oil) odour which may vary in strength from possible (just detectable) TRH, BTEXN, PAHSs, lead
to very strong (easily detectable at a distance from the source).

The odour may or may not be accompanied by specific areas of dark staining (black-grey) or larger scale discolouration of
strata from a previously identified ‘natural colour’ e.g. staining of orange and brown clay to dark grey and green.

Solvent odour — sweet Variable
Acetone odour — nail polish remover

Alcohol odour - sweet

Sulphur (rotten egg) odour (possibly associated with Acid Sulfate Soils)

Acidic (Acetic/Formic/Citric) odour — sharp or burning.

Ammonia odour - pungent

Caustic odour

Other unusual odours

Coffey
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1.4.2. Specific unexpected finds

Previous investigations identified TRH and PAH contamination and strong hydrocarbon odours in the
vicinity of BH2 (2014) and BH4 (refer to Figure 4). This impact is proposed for remediation and is
shown on Figure 4. The extent of the odorous contaminated soils is estimated to be 12m by 25m in
area and is estimated to extend to the top of sandstone, which varies between 1.1m and 2.2m bgs.

The unexpected finds procedure for specific areas of the site will be required to manage the following
possible circumstances:

e The impacted material extends beyond the estimated extent.

o If validation sampling identifies other areas of impacted soils beyond those areas assumed or
within other areas of the site not previously investigated.

1.5. Management of unexpected finds of contamination

1.5.1. Training and induction of personnel and limitations

All personnel involved in earthworks on site are to be inducted on the identification of potential
unexpected finds. The induction can be undertaken at the time of general site induction and
refreshed during toolbox meetings.

Personnel involved in earthworks are required to implement the initial parts of this Procedure during
earthworks.

It is not practical to cover all types of possible unexpected finds. If the ground condition or
consistency appears impacted, then the unexpected finds procedure should be implemented as a
precaution.

Additionally, it is noted that some forms of potential contamination may not be evident visually or
through odour. The unexpected finds procedure does not provide protect against potential health
risks from such contaminants.

1.5.2. Procedure in the event of an unexpected find

If an unexpected find of potential contamination be encountered during earthworks, then the following
procedure should be followed:

1. Stop work in the area as soon as it is safe to do so and move to a meeting point, preferably up-
wind of the find.

2. Contact the Safety Supervisor for the site and advise of the hazard and request assistance to
assess the hazard.

3. Have a suitably qualified person, or the Safety Supervisor, assess the potential risk to human
health posed by the unexpected find and assess if evacuation or emergency services need to be
called.

4. Establish an exclusion zone around the affected area using fencing and/or appropriate barriers
and signage. Additional control measures are required for:

a. Odours and/or volatile compounds: odours suppression and no smoking signage.

b. Potential asbestos containing materials: if area is small cover with weighted plastic sheeting
or geofabric. For larger areas, ensure material remains damp to prevent dust generation.

Coffey
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Unexpected Finds Procedures
Art Gallery of NSW Expansion Project — Sydney Modern
Art Gallery Road, Sydney, NSW

5. Contact the appointed environmental consultant for advice and request a site visit to undertake an
assessment of the unexpected find.

6. The environmental consultant will assess the unexpected find and provide advice as follows:

a. Preliminary assessment of the contamination and need for immediate management controls
(if any);

b. What further assessment and/or remediation works are required and how such works are to
be undertaken in accordance with contaminated site regulations and guidelines;

c. Inthe case of asbestos, adopt appropriate management protocols and identify requirements
for controlled removal;

d. Prepare an addendum to the Remedial Action Plan (RAP) (if necessary) or provide clean up
advice;

e. Remediation works required (where applicable);
f.  Validation works required following remediation works (if applicable).

7. Works are not to recommence in the affected area until appropriate advice has been obtained
from the environmental consultant, the site auditor has been made aware of the changed
conditions and the environmental consultant has provided clearance for works to recommence.

8. Ifitis deemed safe to do so, the environmental consultant will provide clearance for works to
proceed in the affected area. The environmental consultant may seek an opinion from the site
auditor before providing clearance. If it is not considered to be safe, earthworks in the area must
remain on hold until appropriate assessment, remediation and/or validation measures have been
actioned.
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Below is a summary version of the Unexpected Finds Procedure and can be used as a handout:

STOP Stop Work

Assess Safety Risks

Isolate Area

Contact Environmental
Consultant

Assess / Manage /
Remediate / Validate

Clearance

Recommence works

Coffey
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Borehole ID. BHO01
- - sheet: 1 of 4
Engineering Log - Borehol
gineering Log - borenole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 23 Apr 2014
principal: date completed: 24 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 11.40 m (Datum Not Specified) angle from horizontal: -90°
drill model: XC Drill, Track mounted hole diameter : 120 mm
drilling information material substance
5 > | § material description ~Z hand structure and
o3 s s?mples& 5 o " o< §5 penetro- additional observations
3L g field tests —_ = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£g2| & g E | £ s | g2 colour, secondary and minor components 2% | 22 (kPa)
° 2 =% T _ 2 © © E S5 cw
ED | _ao| 3 4 o© S | oo £ o 8¢ | 8888
T J - )] TOPSOIL: Sandy SILT: fine grained, dark brown, M T T TopsolL ]
< L E T T[\withsomerootlets. 17 LI FILL ]
* Il E FILL: SAND: fine to medium grained, brown, with LI 0.2m: PID = 3.4 B
[y } } E 14 | trace of fine to coarse sandstone gravel. } } } } 05m PID =52 ]
| | 1 RN ]
EN 10 RN ]
2h — shr 1| ||| |10mPID=32 .
21 8810 i RN 1
(&) N=18 ]
Il : RN B
[ F13 . 11 ,
[ ] 11 i
5 Il RN 1
u 2.0 -_—,———-———————— — — — — — —
| E L FILL: SAND: medium grained, brown, orange RN 20m:PID=14 E
[ Ny brown, with some fine sandstone gravel and trace of N ]
\ i contamination. [ ]
\ 11 —
SPT L i ]
| 13, 14 [ ]
© 13/30mm i [ ]
2 N=R |
2 so kS | RN ]
g E - FILL: SAND: medium grained, pale grey. ['111|3.0m:PD=938 1
§ Borehole BHO1 continued as cored hole } } } } R
3 Lis 1 NN .
[ 11 ]
S ] ]
< NN ]
g | a0 RN 7
5 . RN 1
g 1 REN ;
s REN -
& r16 ) 11 i
" ]
2 . 11 ,
g BEN 1
5 5.0 —
3 = 11 g
= i ]
z 11 i
o ] BEN 1
& 11 ]
g F17 g E
o 11 -
z 4 u
8 N ]
ij 6.0 N -
a L ]
Q ] 11 i
g NN 1
o ] 11 ]
@ _|
g 18 1 RN |
g : REN ]
o 11 i
@ L] o N 7]
[as)
g . NN ]
o) | RN ]
o 11 ]
i ] ]
5 RN 1
: RN 1
Ll
method - support samples & field tests ClaSSif_icaﬁo" _syf"bd & consistency / relative density
AD " auger drilling M mud N i B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample basgd on Unified s soft
HA  hand auger rati E environmental sample Classification System F firm
w washbore penetration ss lit I st siff
DT diatube o SPIl spoon sample ) . sur
HA  hand auger no resistance Uit undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered Wp ‘glzstic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wi liquid fimit L loose
B blank bit P | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense
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g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 18:59
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Borehole ID. BHO01
E . - L C sheet: 2 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borehole broject o. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 23 Apr 2014
principal: date completed: 24 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 11.40 m (Datum Not Specified) angle from horizontal: -90°
drill model: XC Drill, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- =) A . j=J strength field tests spacing defect descriptions
g © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
E 8_ 6 € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
= oal 2 ~ °a © ‘q_) = diametral - o oo
£z 3| 7 k) g L L _.zz olemda | S| 58888 | particular general
L T
1 LTI ]
i LTI i
LTI
12 B 4
LTI
1 LTI ]
1.0 LT L ]
- | NERN |
LTI
1 LTI i
F13 1 LTI i
1 NERN |
LTI
N RRRR: .
. LTI -
] LTI i
LTI
14 ] LTI i
. LTI 1
30 NEREAN |
r start coring at 3.20m ) RN
SANDSTONE: medium grained, pale grey, XW/ FTTT
b yellow brown, iron stained, bedded at 0 to 20°. HW 0% (|1 1111 1
L5 i RERN 1
| HNRR |
MW 1]
4.0 | —SM,5°PL, RO, Clay, 10 mm .
L a=0.83 80%
. d=1.00 ° \ f
\
\
,16 — ‘ ]
] | i
5.0 ‘ —
L . a=0.91 |
B d=0.82 [ g
i \ i
9 \
s =17 B 4
i . - - Sw I'L_sm 5, PL, RO, Clay, 15 mm i
SANDSTONE: medium grained, pale grey, Fr 99% \
6.0 bedded at 0 to 20°. ? | —sM, 5°, PL, RO, Clay, 10 mm -
L a=1.21 |
i d=123 | f
| 1g i } —SM, 5°, PL, RO, Clay, 5 mm ]
] \ ]
\
7.0 [ ]
L a=147
1 d=1.38 \ ]
] | i
| —PT, 5° PL, RO, Clay CO
] o i
o8% | —sM,5°, PL, RO, Clay, 40 mm
’ from 7.75m to 7.92m massive ‘ ]
|
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
AD augerzc:lgwmg 10/10/12. water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLC vl\\l’alx‘/IsLC?:fre (51.9 mm) P—[water inflow MW moderately weathered CS crushed seam IR Irregular
i 2 ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) e FR fresh DB driling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQD strength roughness coating
SPT  standard penetration . VL verylow SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO01
. . sheet: 3 0of 4
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 23 Apr 2014
principal: date completed: 24 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

surface elevation: 11.40 m (Datum Not Specified)

angle from horizontal: -90°

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 18:59

CDF_0_9 04BB.GLB Lo

drill model: XC Drill, Track mounted drilling fluid: hole diameter : 120 mm
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 © R 3 % R|OCK TYPE: grain characterisics, '% _5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
2%l € = 2 colour, structure, minor components 2% X = adal; (MPa) 25 thickness, other)
S8 8 = = S 5 E O = diametral a= axal; o
ER| 2| X 3 > 2T [SoscIE| d-damera | 8 particular general
- SANDSTONE: medium to coarse grained, red Mw /
T brown to yellow brown, ironstone bands. sw )
] (continued) ]
,20 . .
— PT, 5°, PL, RO, CN
_ =0.87 PO Y ]
L 90 , - Fr a% ) I—SM, 5°, PL, RO, Clay, 10 mm
| SANDSTONE: medium grained, pale grey, : 98% i
massive.
from 9.60m to 10.10m, iron stained red-brown to
r21 b brown, cross bedded at 0 to 40° Yy —JT, 40°, PL, RO, Fe CO 1
. SW .
10.0 a=1.39 |
- d=1.16
] Sw/ ]
FR
] ) ) —PT, 5°, PL, RO, CN )
Loo ] 10.45m iron stained red-brown —JT, 65°, PL, RO, CN ]
—JT, 65°, PL, RO, CN
11.0 a=1.40 _
L d=1.32
| ) ) —PT, 10°, PL, RO, X CO |
11.35m iron stained red-brown a=1.30
r23 1 SANDSTONE: medium grained, pale grey, Fr d=1.60 1
massive. 99%
) i I—JT, 50°, PL, RO, CN :
s 12.0 —SM, 10°, PL, RO, Clay, 30 mm N
= L
Log i — SM, 10°, PL, RO, Clay, 3 mm ’
a=1.75
] d=1.85 I
13.0— L _ —
+ 13.00m becoming indistinctly bedded 3:1'1215
,25 . - - .
SANDSTONE: medium to coarse grained, Mw /
T red-brown to pale grey, some iron staining, sw )
14.0 - indistinctly bedded at 0 to 20°. _
[ a=0.94
] d=0.92 I
—PT, 15°, PL, RO, CN ,
26 1 99%
L 180 a=1.74 N
1 SANDSTONE: medium grained, pale grey, Fr d=1.62 —SM, 5°, PL, RO, Clay, 40 mm R
| siderite laminae, distinctly to indistinctly bedded ]
at 0 to 20°.
— PT, 5°, PL, RO, Clay CO
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
AD auger zc.:?wmg 10/10/12. water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW highly weathered SZ ‘shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLC vl\\l’alx‘/IsLC?:fre (51.9 mm) P—[water inflow MW moderately weathered CS crushed seam IR Irregular
i 2 ——q|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) o FR fresh DB driling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO01
. . sheet: 4 of 4
Engineering Log - Cored Borehole projectno.____ GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 23 Apr 2014
principal: date completed: 24 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified surface elevation: 11.40 m (Datum Not Specified) angle from horizontal: -90°

CDF_0_9 04BB.GLB Lo

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 18:59

drill model: XC Drill, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- j=J S . =d strength field tests spacing defect descriptions
g - . E % R|OCK TYPE: grain characterisics, '% _5 & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
28| 5 € = 2 colour, structure, minor components 2% X = axal: (MPa) 25 thickness, other)
sgl e = = S T g | O-damera a= ol R4 o
Eal 2| @ 2 5 2% |Sosc S| d=damera | 83 | g 8 g | particular general
= SANDSTONE: medium grained, pale grey, Fro| 11 a=143 | 999, I !
1 siderite laminae, distinctly to indistinctly bedded [ || d=1.58 [ \ 1
] at 0 to 20°. (continued) [ \ [ \ ]
[ \ [ \
28 B h
[ \ [ \
1 [ \ [ \ ]
170 L1 RN _
- | | a=1.01 | | —PT, 5° PL, RO, Clay CO
. d=1.37 -
[ \ [ \
1 L1 'l Ll Pt 10°, PL, RO, CN i
29 g [ \ | 7
] [ \ 100%( | || []l |
[ \ RN
o 18.0 SANDSTONE: medium to coarse grained, red MW / I | RER —
s r brown, yellow brown, iron stained, cross bedded sw
z ] at 0 to 20°. L ‘ a=1.17 Lernl ]
| LIT | ao0e RN l
[ \ RN
30 ] [ \ RN i
8 [ \ RN 1
190 L RNl |
- [ 4 \ RN
LR | a8 L
d=1.67
1 [ \ RN 1
Y i [ \ | i
i } } } 100% } } } } } —SM, 10°, PL, RO, Clay, 5 mm 4
20,0 SANDSTONE: medium grained, pale grey, Fr | | BN _|
L . massive.
1 L] L] g o BRI B
] Borehole BHO1 terminated at 20.25 m I [ d=1.12 RN ]
T LT
32 1 T LT i
R T LT 1
T LT
21.0 -
- T LT
] T LT i
g T LT E
a3 | NERR AN ]
T LT
] T LT |
22.0 T LT -
[ ] T LT i
T LT
T LT
34 . T LT ]
] T LT i
T LT
L0 RN RN 7
1 T LT ]
. T LT i
1 NERN RN |
T LT
] T LT i
[ [
. weathering & alteration* defect type planarity
Tsethod&suppon_ water graphic log / core recovery RS residual soil PT parting PL planar
AD augerzc:lgwmg 10110112, water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLG vr\\l’al\‘llsLC?:fre (519 mm) P——(|water inflow MW moderately weathered CS crushed seam IR Irregular
P ‘ ——q|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) R FR fresh DB drilling break
HQ wireline core (63.5mm) {] partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO2
E - - L B h I sheet: 1 of 1
-
ngineering Log - borenoie broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 11 Apr 2014
rincipal: ate completed:
I dat leted: 11 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 22.00 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted hole diameter : 120 mm
drilling information material substance
S o S material description - ‘% hand structure and
o3 B sgmples& a o 5 o< §5 penetro- additional observations
3L g field tests —_ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£ 8 5] 3 E | £ s 7R colour, secondary and minor components 2T | 32 (kPa)
° 2 a © _ g © g E o S 2s
EB| _no| 3 =z S 5 | ©a E8 | 8¢ |888¢8
R \ TOPSOIL: Silty SAND: medium grained, dark M T T TopsolL ]
£ N T T[\brown, with some rootlets. 7] N FILL ]
Il E FILL: SAND: medium grained, brown, with trace of LI 0.2m: PID = 1.9 B
[ ] silt and fine sandstone gravel. N 0'5m; PID = 3.1 ]
[ [N e i
[ 1 11 i
N o123 | 1K — T iy .
< | 50,15 FILL: SAND: medium grained, brown, with || |][1.0m:PID=20 1
| 15/20mm ] some fine gravel including some coal-like R from 1.1 very strong hydrocarbon |
| N=R i gravel. ER odour i
Il Borehole BHO2 terminated at 1.5 ) ) NLSm:PID = 10.7 i
Ll orenole erminated at 1.5 m || || | HOLE TERMINATED AT 15m. |
Il 1 RN ENCOUNTERED CONCRETE 1
SLAB, POSSIBLE ]
|| 24 | 204 I'I'I'l' | UNDERGROUND CONCRETE ]
[ 1 ||| |STRUCTURE R
[ ] N i
[ + 11 —
[ ] 11 i
3 || . REN ]
e [ 11 i
T 25 | 3.0 -
z I | RN |
2 I RN ]
2 I | 1 RN B
3 N | NN ]
[ [ 11 ]
S ] ]
< I NN ]
s || 26 | 4.0 REN -
y I | RN ]
g Il 1 BEN 1
s Il L BEN _
2| I 1 RN 1
2 [ . 11 ,
2 N o7 | 50 Ny .
3 [ 11 g
% [ ] 11 ]
o N | - Ny B
& [ ] N i
S N Ny ]
g [ ] 11 i
i [ F28 | 6.0 N -
ot ]
% [ ] N i
i | o |
@ L _|
g I 1 RN .
2 [ i 11 ]
a || RN .
3 | 2] 70 N 7]
M
g [ 1 11 ]
o) [ . 11 ]
ol Il - 1 NER 5
3 [ 11 7
o
[ ) 11 i
L Ll
method - support samples & field tests ClaSSif_ir:ﬁo" _s?"bd & consistency / relative density
AD  auger drillng” M mud N i B bulk disturbed sample soll cescription Vs very soft
AS  auger screwing C casing D disturbed I based on Unified s ft
HA  hand auger sturbed sample Classification System S0
W hb penetration E environmental sample F firm
DT ;v_a? bore o SS split spoon sample St stiff
HA h:aanl:i aeuger no resistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered Wi lestic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wlp I‘i)quid limit L loose
B blank bit P | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense




coffey*

Borehole ID. BHO2a
E - - L sheet: 1 of 4
ngineerin - Borehol |
gineering Log - borenhole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 16 Apr 2014
principal: date completed: 16 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 19.65 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted hole diameter : 120 mm
drilling information material substance
s o S material description - ‘% hand structure and
o3 5 sgmples& 5 o 5 o< §5 penetro- additional observations
3L g field tests —_ = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£a S 5] E £ s R colour, secondary and minor components BT | 22 (kPa)
5S| & | @ 5 g s | 8E s S | g%
EB | aol| 2 x| o 5 | ©& £8 | 8¢ |sggs
R )] TOPSOIL: Silty SAND: medium grained, dark M T T TopsolL ]
S } } Lo [\ brown, with some rootlets. __ _ ____ _ 7 } } } } FILL ]
v E FILL: Silty SAND: medium grained, dark brown, B
K [ ] with some fine to medium sandstone gravel. N ]
[ 11 i
| | L 1 RN ]
Il 10 RN ]
|| ST 1 REN ;
} } N=15 |21 | 1.2m glass fragments and roots } } } } i
[ . 11 N
'é [ ] 11 i
[ r 11 1
u 2.0 -_—,——————————— — — — — — —
; } FILL: SAND: medium grained, brown. } } } } E
\ F22 11 i
| SPT SANDSTONE: medium grained, pale grey, orange ['1'I'| | BEDROCK —
| 5.9 1 brown, extremely weathered, estimated very low [ 1
” 15/100mm ] strength. R i
© N=R A~ ]
2 NNR T L L]
s Borehole BH02a continued as cored hole NN E
& ] ]
2 11 i
5 23 1] ]
3 | NN g
[ 11 ]
S ] ]
< - NN ]
¢ 40 RN 5
5 . 11 i
& 24 1 RN 1
s REN -
& ) 11 i
" ]
2 . 11 ,
<
2 i 11 ’
5 5.0 —
3 11 g
% ] 11 ]
o 25 ] BEN 1
g _|
: | NN ]
8 L1 ]
8 - 1 N ]
ij 6.0 N -
a ]
2 ] 11 i
¥ L6 RN :
3 1 IR ]
& _|
g 1 RN |
g N : REN ]
o 11 i
2 7.0 BEN -
[as)
g . NN ]
o - | RN ]
X 1 BEN -
5 RN 1
) 11 i
Ll ]
method - support samples & field tests ClaSSif_ir:ﬁo" _s?"bd & consistency / relative density
AD  auger drillng” M mud N ni B bulk disturbed sample soll cescription Vs very soft
AS  auger screwing i . based on Unified
C casing
HA  hand r D disturbed sample Classification Syst S soft
and auge trati E environmental sample assiiication System F firm
w washbore penetration ss lit I st siff
DT diatube o SPIl spoon sample ) . sur
HA  hand auger no resistance Uit undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered Wp ‘glzstic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wi liquid fimit L loose
B blank bit P | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense
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Borehole ID. BHO2a
E . - L C sheet: 2 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borehole project no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 16 Apr 2014
principal: date completed: 16 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 19.65 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- =) A . j=J strength field tests spacing defect descriptions
g © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_g 8_ 6 € = _g- colour, structure, minor components £ ] OX;MEL‘ ‘ (MPa) E g thickness, other)
= oal 2 ~ °a © ‘q-) = diametral - o oo
£z 3| 7 k) g L L _.zz olemda | S| 58888 | particular general
T
1 LT ]
20 ] LT i
| EREN |
LT
- 1 EREN -
1.0 LT ]
| RERN |
LT
21
1 LT i
. LT 1
1 BERR |
r LT
2.0 LT 7]
. LT -
22 | [N ]
LT
] LT i
n 1 . R -
a5 start coring at 3.00m L
NO CORE: 0.40 m I
] LT i
= 0% [ 1
-~ | SANDSTONE: medium to coarse grained, dark XW/ RERR
T red brown to yellow brown, iron-stained, pebbly HW o ]
] bands. ; ; ; ; ; |
40— NO CORE: 0.20 m HW 2=0.24 RERRRE |
SANDSTONE: medium grained, red brown to d=0.13 T
T yellow brown, pale grey, massive to indistinctly XW_ ]
24 | bedded, iron stained bands. HW / P i
Mw g
1 LHfrrp s
| i a=046 | 77% 1L S A
d=0.39 | E—SM, 5°, PL, RO, Clayey sand, 8 mm o3
5.0 ro
[ J‘g
1 Lr &3
g 125 i Il ?’-g 1
s ] I E . o |
=z B—8M, 5°, PL, RO, Clayey sand, 40 mm <. &
a=0.23 Il e g5
| i d=0.17 HE ga |
6.0 | | B—SM,10-45° PL, RO, Clayeysand, 52 —|
| 40 mm :16, B
1 SM, 10°, PL, RO, Sandy clay, 5mm ‘g 1
126 L a
" | SANDSTONE: medium grained, pale grey, FR ‘
T massive. [ ]
] \ ]
7.0 a=074 | 9% ! |
d=0.65 \
. ‘ .
[ 1 } — SM, 15°, PL, RO, Sandy clay, 8 mm 1
] | i
] | i
|
. weathering & alteration* defect type planarity
Tgthodai s;p;::;twm water graphic log / core recovery RS residual soil PT parting PL planar
AD g drill 9 10/10/12. water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLC v’\\lla'\lllsLCore 519 P—[water inflow MW moderately weathered CS crushed seam IR Irregular
IMLC core (51.9 mm) | complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ wireline core (47.6mm) . - . FR fresh DB drilling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO02a
. . sheet: 3 0of 4
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 16 Apr 2014
principal: date completed: 16 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

drill model: Drillcat, Track mounted

surface elevation: 19.65 m (Datum Not Specified)

drilling fluid:

hole diameter : 120 mm

angle from horizontal: -90°
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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 © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
E 8_ . € = = colour, structure, minor components < 5 X = axial: (MPa) 2 e} thickness, other)
£8 % = g g g g | O=dameral a= addl: o oo
Eal 2| @ 3 5 S5 |S.scI3F| d-demera | 33 | g8 8E§ | particular general
SANDSTONE: medium grained, pale grey, FR g_:g'gg T
b massive. (continued) : | 1
28
| oron | 1111 ]
| R |
RN
L 1 077 RN ]
a=0.
SN *
i RN 1
29
] RN i
R RN 1
] [Tl i
- a=0.49 R
10.0 d=0.68 RN —
1 8% ] ;
L 30 at 10.2m shale clast (10mm) RN
7 ‘ ‘ —JT, 50°, PL, RO, CN ]
i | [-JT, 50°, PL, RO, CN ]
L 1 - - =0.62 | - . 1
SANDSTONE: medium grained, pale grey, dark | MW / ahes s SM, 5°, PL, RO, Clay, 5 mm
11.0 red-brown orange brown, iron stained, distinctly sw | C ]
] bedded at 0 to 20°. ‘ =
o
31 | | o
8 5]
] | F—PT,5°PL,RO, XCO oE
= r oo
] a=0.85 I'L_sm 90°, IR, RO, Clay, 5 mm e
& + d=0.64 | 5%
A’}
;‘ 12.0 | o
i | =2
. | —JT,50° PL, RO, Fe CO 2.5
] a=0.38 L . 59
d=0.53 | 5—SM,5° PL, RO, Clayey sand, 20 mm @
. = E >
L 7 ‘ highly fractured zone 8 h
13.0 61% | i
' SANDSTONE: medium grained, pale grey, FR \
N indistinctly bedded. a=0.74 | ]
L33 | d=0.73 | i
| \ i
XW / | — SM, 5°, PL, RO, Clayey sand, 20 mm
L ] HW | [ -SM,5°, PL, RO, Clayey sand, 3 mm 1
14.0 | |
NO CORE: 0.20 m l
Laa SANDSTONE: medium grained, pale grey, HW | iSM' 5°, PL, RO, Clayey sand, 10 mm
) orange brown, sideritic laminae, distinctly bedded | a=0.47 | SM, 5°, PL, RO, Sandy clay, 20 mm ]
i at0to 20°. d=0.42 | |
i \ i
i \
15.0 | |
1 ) ) 98% \ ]
L from 15.2m to 15.8m curved iron stained bands |
i | L—JT, 40°, PL, RO, CN ]
| a=0.69 I 1
R d=0.75 1
method & support water graphic log / core recovery ggatﬁzgizﬂj:gifmm"* g?rfe%t;r\{iﬁz glfnaprli;xar
23 auger zc.:?wmg 10/10/12. water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ ‘shear zone UN undulating
W cawh(lJ)r ade b ] (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
washbore P—[water inflow MW moderately weathered CS crushed seam IR Irregular
NMLC NMLC core (51.9 mm)
P ‘ ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ wireline core (47.6mm) . - . FR fresh DB drilling break
HQ Mre”ne core (63.5mm) ﬂ partial drilling fluid loss *W replaced with A for alteration )
PQ wireline core (85.0mm) corerun & RQD strength roughngss ) coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3| (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO02a
. . sheet: 4 of 4
Engineering Log - Cored Borehole projectno.____ GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 16 Apr 2014
principal: date completed: 16 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified surface elevation: 19.65 m (Datum Not Specified) angle from horizontal: -90°
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g COF BOREHOLE: CORED GINT DATABAS|

drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
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 © R E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% 5 & 1s50 & Is(50) So (type, inclination, planarity, roughness, coating,
E 8_ 6 € = _g- colour, structure, minor components < 5 OX;ME‘[‘ ‘ (MPa) ; g thickness, other)
=g 2 - =4 T 5 = diametral _ [
£z & & 3 S $% |2.=:%3 o2 aimer 8 particular general
SANDSTONE: medium grained, pale grey, FR ! I =
1 orange brown, sideritic laminae, distinctly bedded [ [ |
36 | at 0 to 20°. (continued) | | a=0.46
d=0.57
| \ [
\ [ 98%
L ] | [ —SM, 5°, PL, RO, Clay, 8 mm
17.0 - N
\ [ |
N [ | p— crushed seam, sandy clay, 50mm 5
137 5 a
] SANDSTONE: medium grained, pale grey, sw/ ||t —JT, 45°, PL, RO, CN o3
some oran i i i FR a=0.39 To
i ge-brown iron stained bands, massive \ (N d=052 E G
to indistinctly bedded. | | ’ ag
5 L ] from 17.7m to 17.85m curved iron stained bands | I ag
pr} ]
= 18.0 R (N E=—SM, 40°, PL, RO, Clayey sand, 15 mm & 2
i | I | \-sM, 10°, PL, RO, Sandy clay, 5mm -2
| || a=0.99 a5
38 R d=0.88 ga
B N e
| ! o 77% 87
L g SANDSTONE: medium grained, pale grey, | [ ? §J81M,415§°,PTL,RROO,C(?\I‘ayeysand,8mm 2
sideritic laminae, flat bedded. C » 49, FL, RY,
19.0 ‘ Il %SM, 10°, PL, RO, Sandy clay, 15 mm
| [ L \-crushed seam, sandy clay, 20mm
1 \ [ JT,45° PL, RO, CN
e 1 b 11| a=051
] | | d=0.64 L
\ [
- T | | [— highly fractured zone (100mm)
20-0 : — —=—JT, 40°, PL, RO, CN
Borehole BHO2a terminated at 20.00 m RERR
40 ] R
T
) T
| ] NERN
T
21.0
T
] T
41 . T
] T
T
= ] T
22.0 T
] T
4o RERN
T
1 T
] T
i T
23.0
T
1 T
r i T
1 NERN
T
) T
Ll

weathering & alteration*

efect type

method & support water graphic log / core recovery RS residual soil gT parting gllfmaprlgxar
2[3) auger zc':?wmg 10110112, water XW extremely weathered JT joint CU curved
auger drifing A 4 : core recovered HW  highly weathered SZ shear zone UN undulating
CB  claw or blade bit — [level on date shown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vl\\l’alx‘llslt]g?:fre (519 mm) P—|water inflow MW moderately weathered CS crushed seam IR Irregular
v : —|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ wireline core (47.6mm) FR fresh DB drilling break
HQ wireline core (63.5mm) {] partial drilling fluid loss *W replaced with A for alteration N
PQ  wireline core (85.0mm) core run & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test |—| barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA  hand auger B[  (lugeons) for depth RQD = Rock Quality Designation (%) |H high RO  rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO03
E - - L sheet: 1 of 4
ngineerin - Borehol |
gineering Log - borenhole project no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 15 Apr 2014
principal: date completed: 15 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specifie surface elevation: 18.30 m (Datum Not Specifie angle from horizontal: -90°
t Not Specified rf; levat 18.30 m (Datum Not Specified le fi h tal: -90
drill model: Drillcat, Track mounted hole diameter : 120 mm
drilling information material substance
5 > | § material description ~Z hand structure and
o3 s s?mples& 5 o B o< §5 penetro- additional observations
3L g field tests —_ = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£ 8 5] 3 3 £ s 2¢€ colour, secondary and minor components 2T | 32 (kPa)
2 5 =3 T = 5] | &5 295 | 5% |ss5ss
ED | _ao| 3 4 © =} S £ 0 o | 8888
P )] TOPSOIL: Silty SAND: medium grained, dark M T T TopsolL ]
[ E — — brown, with some rootlets. e N T
< [ i FILL: SAND: medium grained. dark brown. with 11 i
T : : medium grained, dark brown, with . _
L E ] some pieces of concrete. N 8§m E:g;;; ]
| 19 [ |0om: : 1
2 } } } FILL: Gravelly SAND: fine to medium grained, } } } } R
g i E 1.0 dark brown, sandstone gravel, trace of concrete. ||| | 1.0m:PID = 8.2 (hydrocarbon 1
[ 14,7,4 [ T RN odour) 7
N=11 e 1
’é [ ’ FILL: SAND: medium grained, pale brown. N ]
1] R N 1
1] 20 ] N ]
Il : : BEN
X N E 2.0 SANDSTONE: medium grained, pale brown, | | | | | BEDROCK —
I r ] orange brown, extremely weathered, estimated low [ || \&omPIiD=0"3
L1 strength. R ]
1 orehole continued as cored hole ]
] Borehole BHO3 continued d holl R n
a - RN ]
3 1] 8 N 1
e Il 30 NN ;
g Il ' RN ;
o
& L ] ]
5 1] N i
2 1] 1 N i
3 1] ] 11 ]
= a 22 | N .
E 1] 11 i
5 [ 4.0 N ]
¥ .
y 1] L . N ,
g Il 1 REN ;
=z 1] N -]
z| 1] s : RN 1
2 1] R N 1
2 1] N ’
5 5.0 —
& [ N -
= L i ]
z 1] N i
a 1] g N E
‘ﬂg 1] ] N ]
S [ 24 N -
g 1] ] N i
i N 60— NN -
% [ L ] N i
2 [ N ]
8 N 1 NN ]
g N 1 NN R
o
g L1 % | RN ]
-
> 1] N ]
o 1 07 NN g
g 1] r 1 N ]
o) 1] . N ,
° _]
" | i |
3 ]
1] ] N i
[ L
method - support samples & field tests ClaSSIf.IIC:tIOI'l _s?"bd & consistency / relative density
AD  auger drillng” M mud N i B bulk disturbed sample soll cescription Vs very soft
AS  auger screwing C casin . based on Unified
HA  hand . 9 D disturbed sample Classification Syst S soft
w 2 hSUQe penetration E environmental sample assiiication System F firm
DT ;via? bore o SS split spoon sample St stiff
HA haanl:i aeuger no resistance Uit undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered W lestic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wlp lp PSRN L loose
iquid limit N
B blank bit »—— | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense




g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:00

Borehole ID. BHO3

coffey*

Engineering Log - Cored Borehole projectno.___ GEOTLCOV25037AA

CDF_0_9 04BB.GLB Lo

client: Gale Planning Group Pty Ltd date started: 15 Apr 2014
principal: date completed: 15 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 18.30 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- j=J S . =d strength field tests spacing defect descriptions
g © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_g 8_ ?ﬁ € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
=8 2 ~ s © ‘q-) = diametral - o oo
£z 3| 7 k) g s 2. s:-23 o2 Gametal S| 38888 | particular general
T T
r 1 T LTI ]
i T LTI i
| ERRN EERRES |
L1o RERN NERN
1 T LTI ]
10 RERN RERERE _
| 1 RERN RERN |
T LTI
) T LTI A
. T LTI ,
20 ] T LTI i
T LTI
2.0 start coring at 2.10m HERN [l r N
H 1 | SANDSTONE: medium grained, pale grey, XW / [N TRITT | E
| orange brown, red brown, iron stained, distinctly HW |1 (. L sm 250 XW ]
cross bedded at 30°. NRE 2% 1 » o0 mm,
] =1 (N i
21
8 | 9 11 | a=044 I 1
|| @0 ERERED
3.0 ]
\ [ LT
SANDSTONE: medium to coarse grained, pale sw | g | a=0.46 I i
] grey, red brown, massive to indistinctly bedded, \ Il | g=061 [ 1
i iron oxide patches. \ [ ([ 4
22 \ [ [T
’ SANDSTONE: medium grained, pale grey, | | [ ]] ]
40— - - - | some orange-brown, brown laminae, indistinctly [ | [ —
| bedded.
L i \ [ 100 1T 1
| \ [ [T zZ |
SANDSTONE: medium grained, pale grey, Fro| | I [ o3
1 | massive, trace of sideritic patches. | ['l| d=0.85 [ xy
2 I N iy
i a5
9 50 N aN |1 ©3
5 \ [ [T NS
N ] \ [ [T [
N [ORe)
1 L L1 5o 1
] \ [ [T 82 |
QL5
24 | Lt |1 az017 [T 3" |
U] Go0as RER
6.0 \ [ [T -
L ] \ [ [T |
\ [ [T
\ [ [T
1 \ [ [T ]
25 i L1 REN |
[ 9 | a=0.77 | 100% [ | | | |
7.0 N IR L N
- 1 i I RE .
d=0.46
i \ [ LT i
1 B N BRI |
\ [ LT
) \ [ LT A
| L |
. weathering & alteration* defect type planarity
Tsethod&suppon_ water graphic log / core recovery RS residual soil PT parting PL planar
AD augerzc:lgwmg 101012, water XW  extremely weathered JT joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLG vr\\l’al\‘llsLC?:fre (519 mm) P——(|water inflow MW moderately weathered CS crushed seam IR Irregular
i 2 ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) o FR fresh DB drilling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL verylow SL  slickensided CN clean
test |—| barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO03
. . sheet: 3 0of 4
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 15 Apr 2014
principal: date completed: 15 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

drill model: Drillcat, Track mounted

surface elevation: 18.30 m (Datum Not Specified)
drilling fluid:

angle from horizontal: -90°

hole diameter : 120 mm

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:00
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s j=J - . j=J strength field tests spacing defect descriptions
g © R 3 % R|OCK TYPE: grain characterisics, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
8 s 5 € = 2 colour, structure, minor components 2% X = adal; (MPa) 25 thickness, other)
gl 2| 3 = 3 T g | O=damera a=aial: o .ss
Ealz| & 3 5 B d=dametral | S8 | 38883 | particular general
SANDSTONE: medium grained, pale grey, Fr RN
r b massive, trace of sideritic patches. (continued) LT 1
. 100% | I 111} i
| L |
27 , . 1T s, 150, PL, RO, Clay, 20 mm
1 SANDSTONE: medium to coarse grained, MW / 2=0.39 I 1
N orange brown, red brown, ironstone bands, sw d=0.63 RN N
9.0 distinctly bedded at 0 to 15°. ok
L i —JT, 60°, PL, RO ]
N N
) N N i
] || |=JT,60° PL, RO i
Log LERR wJT, 60°, PL, RO
N XJT, 60°, PL, RO 1
a=0.69 N XJT, 60°, PL. RO
10.0 =052 L1 |11 ] “pTs,PLRO N
a=1.33
L i d=113 | g79 |4 | | PT. 10°, PL, RO 1
|| highly fractured zone (60mm)
T | — SM, 20°, PL, RO, Clay, 5 mm ]
29 } } L
11.0 g |
r 1 2=0.71 L —SM, 5°, PL, RO, Clay, 5 mm i
SANDSTONE: medium grained, pale grey, Fr d=0.70 L 5
N sideritic laminae, distinctly bedded at 0 to 15°. s o.g 1
| LEifi g2 |
30 [ 73
b Nl +—JT, 70° IR, RO, Fe . .g h
‘é 12,0 11.85m to 12.05m: iron stained band | | b ﬁ.g ]
= L ] SANDSTONE: medium grained, pale grey, ] 'E:E |
massive. NERE g
i g8 |
ERRR 28
31 1 ERRR L
] EERN S
13.0— 2=0.84 N |
d=1.00 LTk
" 1 100% || | | i
. N -
] N i
+32 RN
] N i
14.0 a=0.75 ] -
d=0.84 [ [ — PT, 10°, PL, RO, Clay
LI
LI
. 1 NN 1
] ) ) [ I i
14.75m: iron stained band (50mm) | |
15.0 a=0.86 |
d=0.80 | ==sM, 10°, PL, RO, Clay, 10 mm
- R | [ \-sM, 10°, PL, RO, Clay, 10 mm .
| 94% [ i
\
] | i
] | i
|
- ey -
method & support ) water graphic log / core recovery \ggatl'::rsliré%j:;tirratlon g?rfe%t;r\{iﬁz glfnap'lgx ar
23 augerzc:lgwmg 10/10/12. water XW  extremely weathered JT  joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW highly weathered SZ ‘shear zone UN undulating
CB  claw or blade bit evelon dale snown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vl\\l’alx‘llslt]g?:fre (51.9 mm) P—water inflow MW moderately weathered CS crushed seam IR Irregular
P ‘ ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ - wireline core (47.6mm) o FR fresh DB drillng break
HQ wireline core (63.5mm) {] partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BHO03
E . . L C sheet: 4 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borehole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 15 Apr 2014
principal: date completed: 15 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 18.30 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- j=J S . j=d strength field tests spacing defect descriptions
g © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_g 8_ 6 € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
T ol = =~ a T 5 = diametral - o
gz 2| 8| 5 2% |2.3:-38 olwma | 5 particular general
: : a=0.62 —SM, 5° PL, RO, 5 mm
L ] 16.05m to 16.15m: iron stained band MW d=0.67 ]
i NO CORE: 0.15m sw ]
SANDSTONE: medium grained, pale grey, |—SM, 5°, PL, RO, Sandy clay, 2 mm
N massive. )
35 Fr
] 94% 1
17.0— a=0.92 _|
d=0.86
L i a=0.85 ; T
d=0.84 B4
c8
i x5 |
—36 T é
9 08
z 18.0 -2 ]
| | TSM, 5°,PL,RO, Sandyclay,2mm £ 2 |
SANDSTONE: medium grained, orange brown, Mw lgm g Et Eg (S;z;,décrlr?x{ 30 mm Sa
h red brown, iron stained bands, cross bedded, —higHIy fract'uredyzonev(GOmm) %5 )
[=
] curved bands. XSM, 5°, PL, RO, Clayey sand, 20 mm &3 4
~37 JT, 50°, PL, RO [a}
1 65% L \-JT, 50°, PL, RO 1
— JT, 45°, PL, RO
19.0 a=1.03 »45% PL, |
4=1.03 JT, 65°, PL, RO
r 7 ——JT, 70°, PL, RO N
| | \-PT, 20°, IR, RO |
E ﬁJT, 60°, PL, RO E
—38 KSM, 40°, PL, RO, 20 mm
1 \-JT, 45°, PL, RO T
001 2=0.68 JT, 70°, PL, RO —
0.0 Borehole BHO3 terminated at 19.95 m d=0.60
—39
21.0 ]
—40
22.0 ]
41
23.0 |
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
AD auger zcl:?wmg 101012, water XW  extremely weathered JT  joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW  highly weathered SZ shear zone UN undulating
CB  claw or blade bit evelon dale snown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vr\\l’al\‘llslt]g?:fre (519 mm) P——(water inflow MW moderately weathered CS crushed seam IR Irregular
i 2 ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) R FR fresh DB driling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high




coffey*

Borehole ID. BH04
. . sheet: 1 of 4
Engineering Log - Borehole projectno. ____ GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 10 Apr 2014
principal: date completed: 11 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified
drill model: Drillcat, Track mounted

surface elevation: 22.20 m (Datum Not Specified)

angle from horizontal: -90°
hole diameter : 120 mm

drilling information material substance
5 > | § material description ~Z hand structure and
o3 s s?mples& a o B o< §5 penetro- additional observations
3L g field tests —_ = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
8| 8 3 3 £ é. 22 colour, secondary and minor components ‘g-g é% (kPa)
€ER|_o.] 2 2| 2|5 |37 £8 | 8¢ |sgss
T P )] TOPSOIL: Silty SAND: medium grained, dark M T T ropsolL ]
< 1] E — ~T\ brown, some plant roots. e N T
< Lo Ry |\ DIoWa, sOiTe plame foots. . . . . i
} } } 1 FILL: SAND: medium grained, brown, with a trace } } } } 0.2m: PID = 3.4 E
E | of silt and sandstone gravel. . % ]
ol RN 0.5m: PID=3.8 ]
201 r23 1 N i
< |
e Frr PR oeoesd M I - N .
2 [ ] — shr FILL: SAND: medium grained, dark brown and [ 11| |1.0mPID=48 1
N 15,14,10 | Ny brown, with some fine, black coal gravel. Distinct L1 |F 1.0m to 1.5m st ]
N*=24 | odour of hydrocarbons. rom 1.9m o 1.om strong
LI - - || I'l |\hydrocarbon odour j
1 . SANDSTONE: medium grained, pale grey, pale 11 BEDROCK
RN brown and orange brown. RN /]
RN 24 1 Borehole BHO04 continued as cored hole ER ]
1] 2.0 N 7]
1] g N E
1] r ] N i
1] N —
1] ] N i
3 1] 25 . N 1
ki i
2 Il 30 RN ]
g 1] N ]
5 1] L N i
2 1] 1 N B
3 1] ] 11 i
[ 1] % N ]
g L ] i
E 1] 11 i
s L1 40 RN 5
y 1] . N ,
g Il - 1 REN ;
= 1] N -]
o 1] ] N i
2 1] +27 g N 7
) i
g o 50 1] ]
& [ N -
- ] i
z 1] L N i
a 1] g N E
‘?5‘ 1] ] N ]
s 1] N -
g |1 28 1 RN ]
g i
i [ 6.0 N -
= i
2 1] ] N i
I o |
o2 |
3 1] 1 N ]
I . o |
o
3 —] |
o 1 7o NN ]
g 1] 1 N i
<
o) Il i RN ]
> ] i
|
X Il 1 BEN -
8 1] N 7
o
1] ] N i
Ll |
method support samples & field tests ClaSSif_ir:ﬁo" _s?"bd & consistency / relative density
illing* il soll description
AD  auger drilling” M mud N i B bulk disturbed sample P Vs very soft
AS  auger screwing C casin . based on Unified
HA  hand . 9 D disturbed sample Classification Syst S soft
and auge : E environmental sample assiication System F firm
W washbore penetration . .
DT diatube o SS split spoon sample St stiff
HA  hand auger no resistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered Wp ‘glzstic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wi liquid limi L loose
. . iquid limit -
B blank bit »—— | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit | vat i R refusal D dense
\ V bit water outliow HB hammer bouncing VD very dense
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Borehole ID. BH04
E . - L C sheet: 2 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borehole project no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 10 Apr 2014
principal: date completed: 11 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 22.20 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- =) - . j=J strength field tests spacing defect descriptions
g © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
E 8_ 6 € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
= oal 2 ~ °a © ‘q_) = diametral - o oo
£z 3| 7 k) g L L _.zz olemam | S| 58888 | particular general
I T
| 1 \ NERRE: 1
i \ LTI i
| \ NERRN: |
\ LT
r23 1 \ LT ]
1.0 \ . _
| \ NEERRE |
= \ LT
| start coring at 1.55m | LT |
’ SANDSTONE: medium grained, orange brown Mw /| ! FrrT ]
24 i and pale grey, massive. sw } 220,62 } } } } 1
d=0.50
2.0 \ oy 7]
0y
. \ % | ||| .
N ] \ oy i
\ oy
] \ oy i
25 : : : ! ! | E -
SANDSTONE: medium grained, red brown to | a=0.34 | |
3.0 yellow brown, ironstone bands, indistinctly | d=0.35 | | N
| b bedded. | | P—SM, Sandy clay, 50 mm T
1 | | =—SM, Sandy clay, 10 mm R
| a=0.80 |
] | d=0.68 | [ I
L26 i | | %JT, 50° IR, RO, CN ]
JT, 50°, IR, RO, CN !
40— = \ 3
1 SAND_STONE: medium grained, pale grey, FR 97% ‘ gg 1
r | | massive. ‘ J% g
\ ag
o) 1 \ :o_g ]
9 | T2
s r27 T o2 1
-0
5.0 o a=0.13 ‘ E % —
d=0.17 \ — SM, 10°, PL, RO, Clay, 5 mm S0
i Food | o35
SANDSTONE: medium to coarse grained, red MW [ ©
T brown, yellow brown and grey brown, pebbly | 2=0.24 | F— SM, Sandy clay, 15 mm SR
L og ] quartz bands, iron stone bands, indistinctly d=0.39 [—SM, Sandy clay, 50 mm i
bedded. \ \
6.0 | | |
i \ \ i
L | a=1.38 |
- d=1.04 E
| [ b SM, Sandy clay, 25 mm
. | | fx\ SM, Sandy clay, 20 mm E
e | E\JT, 30°% IR, RO, CN
29 1 ‘ 93% SM, 20 mm, crushed T
ol o
7.0 | —
| 1 \ .
1 SAND_STONE: medium grained, pale grey, FR \ 2=0.24 g
|| massive. \ d=0.27 |
\ L
- ‘ "‘ u
|
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
AD auger zc.:?wmg 10/10/12. water XW  extremely weathered JT  joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW  highly weathered SZ shear zone UN undulating
\?VB S\l::/h?);zade bit evel on date shown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
P—water inflow MW moderately weathered CS crushed seam IR Irregular
H’(\)’"'C \T/i'\rAeITiSecgchere(?lfﬁanrTR) —l|complete drilling fluid loss no core recovered SW slightly weathered SM seam
HQ wireline core (63.5mm) ﬂ partial drilling fluid loss !:V'V?replfarg:dhwith A for alteration DB driling break
PQ wireline core (85.0mm) core run & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test |—| barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger § (Iugeorlms)hfor depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BH04
E . - L C sheet: 3 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borehole broject o. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 10 Apr 2014
principal: date completed: 11 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 22.20 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- =) A . j=J strength field tests spacing defect descriptions
g © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_g 8_ 5 € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
= oal 2 ~ °a © ‘q-) = diametral - o oo
£z 3| 7 k) g L L _.zz olemda | S| 58888 | particular general
SANDSTONE: medium grained, pale grey, FR RN
| b massive. (continued) [T 1 1] | — dril breaks 1
. 93% | I 111 i
| RN |
LTk
L3 ] a=0.69 N b
d=0.62
VAN 9.0 [ —]
z | L1 ]
S| NER
- 1 NN i
. NN 1
s i |
a=0.70
10.0 d=0.83 [ H N
L 1 99% | || ]
T —SM, 10°, PL, RO, Sandy clay, 8 mm ]
33 B 4
11.0— a=0.90 _
d=0.96 B— SM, Sandy clay, 50 mm |
a G
] o
[
i 22
a3
Lag . a=0.49 OOB i
Q 1201 d=0.47 T2 |
2 _ o5
- =<
L 0.5
Lo |
] S8
aE
. 03
2
35 . a
13.0 a=0.64 —
d=0.67
] 86% |
SANDSTONE: medium grained, red brown, MW/ L
T yellow brown and pale grey, ironstone bands, sw B ]
L36 ] indistinctly bedded. a=1.10 R
d=0.96 —JT, 45° IR, RO, CN
14.0 —
] a=1.05 [ |
L o XW / d=1.02
i HW i
] NO CORE: 0.23 m i
37 i
SANDSTONE: medium grained, pale grey, SW ||
15.0 sideritic laminae beds, indistinctly bedded. XW / 0% N
i HW ,
1 NO CORE: 0.20 m R
g SANDSTONE: medium grained, pale grey, FR a=0.71 | 86% P—SM, 5°, IR, RO, Clayey sand, 30 mm g
distinctly bedded at 0 to 10°. d=0.75 =
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
AD auger zc.:?wmg 10/10/12. water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLC vl\\l’alx‘/IsLC?:fre (51.9 mm) P—[water inflow MW moderately weathered CS crushed seam IR Irregular
i 2 ——|complete drilling fluid loss no core recovered SW slightly weathered SM seam
NQ wireline core (47.6mm) . - . FR fresh DB drilling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL verylow SL  slickensided CN clean
test |—| barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole ID. BH04
. . sheet: 4 of 4
Engineering Log - Cored Borehole projectno.____ GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 10 Apr 2014
principal: date completed: 11 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

surface elevation: 22.20 m (Datum Not Specified)

angle from horizontal: -90°

g COF BOREHOLE: CORED GINT DATABAS|

drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- j=J S . =d strength field tests spacing defect descriptions
d £ 2 ROCK TYPE: grain characterisics, £ S & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
B85 o € = _g colour, structure, minor components o= X = ol (MPa) 2a thickness, other)
£g/ 8| S| % = TS | O=damera o= o ’
Ea| 2| 8| 5 $T |.z23F oldomoa | B particular general
-~ | SANDSTONE: medium grained, pale grey, FR ! Il
b distinctly bedded at 0 to 10°. (continued) \ ['l] a=067 1
i i | ] 11| d=096 l
\ (N
] \ (N 1
39 1 \ (N 86% A
17.0 SANDSTONE: medium grained, red brown, sw/ | | = I 2=0.64 N
| | yellow brown and pale grey, distinctly bedded at FR | | [ d=069 —JT, 65°, IR, RO, CN =
L 0to 10°. \ (N o
1 17.1 to 17.4 m: iron stained, curved bands } } } E M, 5°. PL, RO, Clayey sand, 5 mm EE |
. _i(c) .
o v
40 1 SANDSTONE: medium grained, pale grey, ! H L oo"g 1
‘é 18.0 | Ic>ralr_1ge bro:js{nt,_sotTei’irgg s(‘;aining, sideritic } } } — PT, 10°, PL, RO, CO T-% ]
2 laminae, indistinctly bedded. S 220,59 |—sM, 5°, PL, RO, Sandy clay, 8 mm o5
1 Poi Il g=0sa E% ]
L s 0. o
] \ (N ge
\ (N = 2t
: N 2" |
L41 i | | — SM, 5°, PL, RO, Clay, 10 mm g i
91% [
19.0] NN ’ |
' 9 ||| a=019 —SM, 30 mm
1 | || d=0.62 %SM, 5°, PL, RO, Sandy clay, 3 mm 1
r XSM, 10°, PL, RO, Clay, 15 mm
. \ (N XSM, 40°, PL, RO, Clay, 30 mm i
R | [ SM, 30°, PL, RO, Clay, 20 mm |
[ | ["I-SM, 40°, PL, RO, Clay, 8 mm
La2 i | || SM, 15°, PL, RO, Clay, 8 mm ,
M, 40°, PL, R |
200 , - gM: 38{ PL, jo glgzl Semm
Borehole BH04 terminated at 20.00 m BERE SM, 10°, PL, RO, Clayey sand, 15 mm
- | NERN |
T
1 T ]
L3 | EEEN -
T
21.0 -
T
= 1 RERN ;
. T 1
] T i
T
44 ] T i
22.0 T 1
] T i
- T
T
1 T ]
45 | EEEN !
T
230 RN 7]
| 1 RN 1
] T f
1 RERN |
T
1 T ]
[
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
auger screwing XW  extremely weathered JT  joint CU curved
ég alugerdg:llrég bi A 4 |10/1|0/12& v¥ate}r1 core recovered HW  highly weathered SZ shear zone UN undulating
claw or blade bit evel on date shown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC msrgore 519 P——(|water inflow MW moderately weathered CS crushed seam IR Irregular
IMLC core (51.9 mm) | complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) R FR fresh DB drilling break
HQ wireline core (63.5mm) {] partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high




coffey*

gFile>> 15/05/2014 18:58

E_REV1.GPJ <<Drawin

g COF BOREHOLE: NON CORED GINT DATABAS

CDF_0_9 04BB.GLB Lo

Borehole ID. BHO5
- - sheet: 1 of 1
-
Engineering Log - Borehole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 22 Apr 2014
principal: date completed: 22 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 15.20 m (Datum Not Specified) angle from horizontal: -90°
drill model: XC Drill, Track mounted hole diameter : 120 mm
drilling information material substance
s o S material description - ‘% hand structure and
o3 5 sgmples& 5 o 5 o< §5 penetro- additional observations
3L g field tests — = Qo 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£a| § | 8 E| g S | g€ colour, secondary and minor components BT | 32 (kPa)
S o © - 3 © 8 E S5 co
Ea|_. 2 | S 5 | ©a E8 | 3¢ | 8888
a T 44 CONCRETE: 0.3m. ; ; ; ; CONCRETE SLAB 1
%2 E R FILL: SAND: fine grained, brown, pale brown, M P PR 1
5 2 Il E | trace of fine sandstone gravel. LT 03m: PID = 3.9 ]
< ‘ FITT o5m:PID=43 1
l | 16 1 from 0.7m trace of concrete gravel [ R
| 1.0 CONCRETE: 0.1m. I'I'I'l | CONCRETE SLAB -
} | NO CORE: 0.45m (1.00-1.45) NO CORE } } } } ]
2 | : RN B
4 | ] FILL: SAND: medium grained, pale brown, orange M || || |FILL ]
| SPT brown, with sandstone gravels, concrete fragments, BN |
14, =17 E glass fragments. E
[\ 10/70mm /| o from 1.7m to 1.85m fine to medium gravel, dark N 1
U N=R_J 20 \grey, pale grey, orange brown P  HOLE TERMINATED AT 2.0m. A
| g from 1.85m to 2.0m concrete slab (0.15m) I'l' 'l | ENCOUNTERED CONCRETE 1
i Borehole BHO5 terminated at 2.0 m [ 11l |SLAB, POSSIBLE ]
'] || | UNDERGROUND CONCRETE |
1 | ||| | STRUCTURE 1
H18 . 11 1
11 i
3.0 —
| NN ]
L 11 i
1 RN E
| 11 i
11 ]
e 1 IR ]
40 RN 5
] 11 ,
- 1 REN ;
11 -]
: RN 1
20 E [ g
11 ’
5.0 —
11 1
L ] 11 ]
. 11 -
] 11 ]
11 -
21 ] 11 i
6.0 N -
] 11 ]
- | NN ]
11 ]
1 RN |
Lo i BEN 1
2o N R
: 11 il
| 1 RN .
] 11 ,
1 BEN -
11 7
: RN 1
Ll
method - support samples & field tests Class'f_'lczt'on_s{f"b°l& consistency / relative density
AD  auger drillng” M mud N i B bulk disturbed sample soll cescription Vs very soft
AS  auger screwing C casing D disturbed sample basgdoh Unified s soft
va cvzr;ﬂs:ier penetration E en\l/ironmental sample Classffication System F ﬂrm
DT diatube o SS split spoon sample St stiff
HA  hand auger no resistance Uit undisturbed sample ##mm diameter moisture VSt very stiff
9 ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered W lestic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wlp I‘i)quid limit L loose
B blank bit P | water inflow 'S vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense




coffey*

Borehole ID. BHO06
E . - L sheet: 1 of 4
ngineerin - Borehol |
gineering Log - borenole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 08 Apr 2014
principal: date completed: 09 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 24.30 m (Datum Not Specified) angle from horizontal: -90°
rill model: Drillcat, Track mounte ole diameter : mm
drill model: Drillcat, Track ted hole d ter : 120
drilling information material substance
5 > | § material description ~Z hand structure and
o3 s s?mples& 5 o " o< §5 penetro- additional observations
3L g field tests —_ = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£g| § | & El g5 |3 £ colour, secondary and minor components 235 | 32 (kPa)
Q5 Q 9 = 5] o S S o5 52 |gsss
ED | _ao| 3 4 © =} S £ 0o o | 8888
J = )] TOPSOIL: Silty SAND: medium grained, dark M T T TopsolL ]
. i T T[\brown, with some rootlets. _ 17 T
o I 1 FILL: Silty SAND: medium to coarse grained, dark FET 0.2m: PID = 4.9 1
< 20l E brown, with some tile fragments and fine gravel. 11 0'5m; PID =45 N
St i [N o i
) 25 e p
| 1 FILL: SAND: fine to medium grained, brown, with [ 1
trace of fine grained gravel..
= 1.0 grainec grave’. |'I'l'l [ BEDROCK N
Sy 300 SANDSTONE: medium grained, pale brown, t 1 0om: PID= 46
[ N*zn;?m r T orange brown, extremely weathered, estimated low [ om: i 1]
I ] strength. R i
[ ] Borehole BHO6 continued as cored hole [ ]
[ 26 ] 11 i
[ 11 1
[ 2.0 11 7]
[ H . 11 -
[ ] N i
[ 11 —
a . RN ]
3 [ 8 11 1
£ ]
2 Il 30 RN ]
z N | | NN ]
5 [ 11 i
2 [ 1 11 ]
3 [ i 11 ]
5 a 28 | N .
E [ 11 i
5 [ 4.0 11 N
¥ .
y 1] L i RN ]
g Il 1 REN ;
=z [ 11 -]
z| 1] e : RN 1
2 [ . 11 ,
2 [ 11 ’
5 5.0 —
3 [ 11 g
= L i ]
z [ 11 ]
a [ . 11 -
‘%‘ [ ] N ]
S [ 30 11 -
g [ ] N i
i [ 6.0 11 -
a ]
2 [ L i N i
4 [ 11 1
3 || 1 IR ]
g N 1 NN R
o
—31 ]
Ei [ i 11 i
= a 2o N R
e [ : 11 i
g [ r 1 11 ]
o) 1] . 11 ]
o [ 11 ]
w ] ]
3 [ 11 7
o
[ ) 11 i
L Ll
method - support samples & field tests ClaSSif_ir:ﬁo" _s?"bd & consistency / relative density
AD  auger drillng” M mud N ni B bulk disturbed sample soll cescription Vs very soft
AS  auger screwing C casin . based on Unified
HA  hand . 9 D disturbed sample Classification Syst S soft
w 2 hSUQe penetration E environmental sample assiiication System F firm
DT ;via? bore o SS split spoon sample St stiff
HA haanl:i aeuger no resistance Uit undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered Wi lestic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wlp lp PSRN L loose
iquid limit N
B blank bit P | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense




coffey*

Borehole ID. BHO06
. . sheet: 2 of 4
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 08 Apr 2014
principal: date completed: 09 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

drill model: Drillcat, Track mounted

surface elevation: 24.30 m (Datum Not Specified)

drilling fluid:

angle from horizontal: -90°

hole diameter : 120 mm

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:00

CDF_0_9 04BB.GLB Lo

drilling information | material substance rock mass defects
material description 3 estimated | samples, defe_ct additional observ_ations and
g © - E % R|OCK TYPE: grair) characterisics, '%5 Sgﬁzgg)h ﬂzkljszggt)s Sn s?r?j%r;g (type, inclinatigriff)lc;r?:r?t(;/?‘r)gggﬁness, coating,
28 5 € = ._g colour, structure, minor components 2% oX;-WL‘ ‘ (MPa) E g thickness, other)
=8 2 ~ s © ‘q-) = diametral - o oo
£z 3| 7 k) g s 2. s:-23 g | o6 | 58888 particular general
I T
r 1 \ [T ]
i \ LTI i
| \ NERRE: |
s \ NERN
1 \ NEERRE ]
1.0 start coring at 1.10m 1 1 ﬁ 1 1 1 N
- ] SANDSTONE: medium to coarse g_rained, Mw / ; ny ; ; B— SM, Sandy clay, 40 mm, XW b
i brown, dark brown, pebbly bands, ironstone sw |
bands, indistinctly bedded at 0 to 40°. \ a=0.80 P T
E from 1.5m to 1.7m pale gre ‘ o | ~PT.0-10°PL,RO,CN 1
g pale grey ‘ | KF’T,o- 10°, PL, RO, CN
1 ‘ 97% ‘ |
20 | ° | =
L ] \ \ 1
] \ \ i
\ \
27 i \ | R
1 SANDSTONE: medium grained, red brown and | \ 1
3.0 yellow brown, some ironstone bands, indistinctly | 2=0.66 | N
: bedded. | d 0:83 |
L i | \ |
. o .
| |
€
i © 1
28 \ a=0.68 \ ©
1 | d=0.70 | 5
4.0 | [1—SM, Sandy clay, 80 mm, XW -}’,§ —
L i a=0.12 | Z5 |
d=0.13 80% | =— SM, 5°, PL, RO, Sandy clay, 10 mm gé
2 1 N . [ =—8M, 0°, PL, RO, Sandy clay, 20 mm ujg 1
2 1 from 4.5m to 4.75m fine grained, pale grey | o qE) 1
29 | | F—SM,0°,PL RO, Sandyclay, 30 mm &£ |
| | —JT, 40°, IR, RO, CO, carbonaceous 5 @
5.0 laminae S0
\ \ e
\ \ 5
i | I E o
i | e g
~30 = ©
i ‘ a=0.86 ‘ e
‘ d=0.60 | 5— pebbly band
6.0 SANDSTONE: medium grained, red brown to | | —
L i orange brown, distinctly bedded at 0. | | F—SM, 0°, PL, RO, Sandy clay, 10 mm ]
\ \
] ‘ ‘ i
| ‘ ‘ u
—31 ‘ [
i a=0.73 5 i
\ - %6% \
70 | d=0.68 ‘ |
L i \ \ i
| ] \ \ 1
\ \ a=0.76 |
] ‘ d=0.56 | ]
] | L i
| |
- rympry -
method & support water graphic log / core recovery ggaﬂ::rsligﬂ :l‘ :(I)t“eratlon ggrfect;r\{iﬁe glfnarlgxar
AS  auger screwing XW  extremely weathered JT j%int 9 cu gurved
AD  augerdriling A 4 |10/1|0/12& v¥ate}r1 core recovered HW  highly weathered SZ shear zone UN undulating
CB  claw or blade bit evel on date shown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vr\\l’al\‘llslt]g?:fre (519 mm) P——(|water inflow MW moderately weathered CS crushed seam IR Irregular
P ‘ ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) R FR fresh DB drilling break
HQ wireline core (63.5mm) {] partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3| (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high




coffey*

Borehole ID. BHO06
. . sheet: 3 0of 4
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 08 Apr 2014
principal: date completed: 09 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

surface elevation: 24.30 m (Datum Not Specified)

angle from horizontal: -90°

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:00

CDF_0_9 04BB.GLB Lo

drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
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 © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_8 8_ 6 € = _g- colour, structure, minor components < 5 OX;EX\EL ‘ (MPa) E g thickness, other)
ol = =~ a T 5 = diametral - o
£zl 2| & 3 S $% |2.=:%3 oZaimr | S particular general
SANDSTONE: medium grained, pale grey to Mw /[ ] I =— SM, Sandy clay, 20 mm, XW
r b red brown, siderite laminae, indistinctly to swo | I 1
] distinctly bedded at 0 to 20°. | | a=0.32 ~— SM, Sandy clay, 10 mm, XW 1
| || d=0.44 96%
33 i } } } —SM, 5 mm, XW |
9.0 \ (N |
[ =[] a=166
[ ] | I d=1.47 1
) \ [ A
. \ [ ,
34 ] \ [ i
\ [
10.0 | I —
H . \ [ -
i Fd 91% 1
| Pim 1| a=0s3 |
|35 | I d=0.91
. B AN g
1.0 N -
: . ; i FR/ B a=0.49 o
SANDSTONE: medium grained, pale grey, | I = =
r 1 trace of siderite laminae, indistinctly bedded. SWo| 1 | 95054 - 2
i 11.22 m: trace of shale clasts (10mm) | JT 45°. PL. RO, carbonaceous S5
11.32 m: trace of shale clasts (10mm) } } } laminae w3
N [\- highly fractured zone Z5
. | B BN XSM, 0°, PL, RO, Clayey sand, 10 mm g§ 1
& N €9
2 |v -9
s < 12.0— 11.93 m: shale band 40mm NN 001 2 1
X =0. )
I r b SANDSTONE: medium grained, pale grey, red ‘ Il s=0.40 5%
S ] brown, siderite laminae, indistinctly bedded. == | [ T |
SANDSTONE: medium grained, pale grey, ‘ Il S%’
|37 ] trace of siderite patches, indistinctly bedded. \ I o>
. \ [ &
\ [ [ 2
13.0 ‘ Ll 8
a=082 L—SM, 0-5°, PL, RO, Sandy clay, 10 mm &
B } L1111 | d=088 SO andyclay, 10mmg
1 \ [ 96% SM, 0-5°, PL, RO, Sandy clay, 40 mm i
] \ [ i
138 \ (N
| L — SM, 5°, PL, RO, Sandy clay, 10 mm
14.0 \ (N 1
S ] s |
. | I d=0.78 =— SM, 5°, PL, RO, Sandy clay, 20 mm ]
14.4 m: trace of shale clasts (10mm)
3 b 14.5 m: trace of shale clasts (10mm) \ I | 1
1 } } } — SM, 5°, PL, RO, Gravelly sand, 10 mm 1
150 Ll ]
r 1 \ [ ]
i \ [ i
\ ||| a=045 | 93% —SM, 5°, PL, RO, Sandy clay, 10 mm
] | | d=0.85 ]
) \ [ A
! Ll

method & support

AS auger screwing

AD auger drilling

CcB claw or blade bit

w washbore

NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
PQ  wireline core (85.0mm)

SPT  standard penetration
test
DT diatube

HA hand auger

water

10/10/12, water
— |level on date shown

Pp——|water inflow
——|complete drilling fluid loss
—|partial drilling fluid loss

water pressure test result
(lugeons) for depth
interval shown

25uL

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
distinctly weathered
moderately weathered
slightly weathered

FR fresh

*W replaced with A for alteration
strength

VL verylow

L low

M medium

H high

VH  very high
EH_extremely high

defect type

PT parting

JT  joint

SZ shear zone
SS shear surface
CS crushed seam

SM seam

DB drilling break
roughness

SL  slickensided
POL polished
SO smooth
RO rough

VR  veryrough

planarity

PL planar
CU curved
UN undulating
ST stepped
IR Irregular

coating
CN clean
SN stain
VN veneer
coating
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Borehole ID. BHO06
E . . L C sheet: 4 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borenole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 08 Apr 2014
principal: date completed: 09 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 24.30 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- =) A . j=J strength field tests spacing defect descriptions
g © R E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
E 8_ 6 € = _g- colour, structure, minor components < 5 OX;-HX‘EL‘ ‘ (MPa) E g thickness, other)
S22 = 5 T 5 = diametral - o oo
£z 3| 7 g g 2= 2. s:-23 o2 Gametra S| 38888 | particular general
SANDSTONE: medium grained, pale grey, FR I ! PR
r 1 trace of siderite patches, indistinctly bedded. [ L \ LT ]
] (continued) [ || a=130 N ]
|| | d=1.20 |
g || | || }JT,QO", IR, RO, CN -
41
1 [ \ (N o 1
170 RN 93% | |1 I g
SANDSTONE: medium grained, pale grey, MW /7| | P E
r ] orange brown, iron stained, distinctly bedded at 0 sw | ‘ L ;—'; ]
i 020" e LT by o0 pL, RO, €O, coaly lenticl 2o
B | | d=1.61 [ | , 0% PL, RO, CO, coaly lenticles ‘EE 1
L Z5
42 ] [ \ L] 58 |
[ \ L] oo
g 180 LI RN 8
= L ] BN RERN B5
] [ \ L] o3 |
e a0 JEEN SM, 5°, PL, RO, Clay, 5 0§
i = TT1 | 5 5M 5% PL, RO, Clay, 5 mm 9
43 } } } d=124 I | } F>-SM, 0°, PL, RO, Clay, 40 mm Eg
] P
190 L] | 5
[ \ 98% (| | |1 3
[ \ LT K
1 [ \ LT ]
| ot 1| aaso o ]
r44 | [ [l d=122 P |
[ \ LT
20.0 L o —
SANDSTONE: medium grained, pale grey, FR 1 1 L 1 P 1 H 1 1 SM, 0°, PL, RO, Clay, 5 mm
massive, trace of siderite patches. RN d;1 27 RN
1 Borehole BHO6 terminated at 20.20 m RN R 1
) T LTI A
—45
. T LTI ,
T LTI
21.0 -
T LTI
[ ] T LTI i
. T LTI -
] T LTI i
46 T LTI
] T LTI |
22,0 T LTI -
L ] T LT |
T LTI
T LTI
L4 h T LTI
] T LTI
T LTI
230 LTI NRR ]
r 1 T LTI
i T LTI
] T LTI
T LTI
) T LTI
[ [
. weathering & alteration* defect type planarity
Tsethod&suppon_ water graphic log / core recovery RS residual soil PT parting PL planar
AD augerzc:lgwmg 10/10/12. water XW  extremely weathered JT  joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW  highly weathered SZ shear zone UN undulating
CB  claw or blade bit evelon dale snown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vr\\l’al\‘llslt]g?:fre (51.9 mm) P—[water inflow MW  moderately weathered CS crushed seam IR Irregular
i 2 ——q|complete drilling fluid loss no core recovered SW slightly weathered SM seam
NQ  wireline core (47.6mm) e FR fresh DB driling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQD strength roughness coating
SPT  standard penetration . VL verylow SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3| (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high




coffey*

Borehole ID. BHO7
E . . L sheet: 1 0of 4
ngineerin - Borehol |
gineering Log - borenole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 09 Apr 2014
principal: date completed: 09 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 24.50 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted hole diameter : 120 mm
drilling information material substance
5 > | § material description ~Z hand structure and
o3 s s?mples& 5 o " o< §5 penetro- additional observations
3L g field tests —_ = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£ S 5] £ < s a9 colour, secondary and minor components ® T 22 kPa
3S| & | & 5 3 s | 8E oS5 | €8 (kPa)
EB | aol| 2 x| o 5 | ©& £8 | 8¢ |sggs
T ] = )] TOPSOIL: Silty SAND: medium grained, dark M T T TopsolL ]
< [ — T\ brown, with some rootlets. e [ T
* N FILL: Silty SAND: medium grained, dark brown, Ny ]
o[ E 1 FILL: Silty SAND: medium grained, dark brown, 0.2m: _ 1
2 | | o5 ; : ) ||| ]02m:PID=22 —
%2 _ | with some tile and brick fragments. i 0.5m: PID = 2.1 ]
S i
5 - SANDSTONE: medi ined, pale b 111 NT0m:PID=3.2 4
: medium grained, pale brown, R
< g
+ r 1.0 orange brown, extremely weathered, estimated low I'l'I'l'| BEDROCK N
: = strength. - a
} } } | Borehole BHO7 continued as cored hole } } } } ]
26 _
1] R N 1
1] ] N ]
1] N E
1] r 2.0 N 7]
1] g N E
1] ] N i
[ 27 11 —
1] ] N i
3 1] 8 N 1
e 1 L] 50 BEN N
N .
g 1] N ]
5 1] N i
2 |1 | s 1 RN B
A 1] ] 11 i
[ 1] N ]
g ] i
E 1] 11 i
s Il - |40 REN -
y 1] . 11 i
g Il 1 BEN 1
=z 1] 29 N -]
o - n
o 1] N i
2 1] R N 1
2 N Lo Ny .
& [ N -
% 1] ] N i
a 1] g N E
‘?5‘ 1] 30 ] N ]
S 1] N -
g 1] ] N i
g [ = 6.0 11 -
Q [ ] N i
§ 1] N ]
s Il | a4 BEN N
3 1] 1 N ]
Ei 1] ] 11 i
2 L1 R RN B
e 1] ‘ 11 i
g 1] 1 N ]
o) 1] . 11 ]
ol 1 - 1 NER 5
8 1] N 7
1] ] N i
Ll |
method - support samples & field tests ClaSSif_ir:ﬁo" _s?"bd & consistency / relative density
AD  auger drillng” M mud N ni B bulk disturbed sample soll cescription Vs very soft
AS  auger screwing i . based on Unified
C casing D disturbed sample S soft
HA  hand auger rati E environmental sample Classification System F firm
enetration
\EI)VT ;via?hgore P o SS split spoon sample St stiff
HA haanl:i aeuger no resistance Uit undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) M moist Fb friable
" bit shown by suffix w | 10-Oct-12 water N* SPT - sample recovered Wp ‘glztstic limit VL very loose
eg. ADT — | level on date shown Nc SPT with solid cone Wi liquid fimit L loose
B blank bit P | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
T TC bit < R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense
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Borehole ID. BHO07
E . . L C sheet: 2 of 4
ngineerin - Cored Borehol |
gineering Log - Lored borehole project no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 09 Apr 2014
principal: date completed: 09 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 24.50 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- j=J S . j=d strength field tests spacing defect descriptions
g © R 3 % R|OCK TYPE: grain characterisics, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
28 5 € = 2 colour, structure, minor components £%F X = adal; (MPa) 25 thickness, other)
T3S 5| o s g g | O deme a=axal; g 5988
Ealz| 3 5 B d=demetral | S8 | g8 88 g | particular general
P
1 [T ]
i LTI i
L2s5 | NN i
LT L
1 LT ]
= 1.0 ) LT ]
start coring at 1.15m RN
1 SANDSTONE: medium grained, red brown, Xw/ P 1
4. .. .| yellow brown, pale grey, iron stained, massive, HW RN R
26 © | trace of siderite patches. RN
| EERR |
RN
+ 20— 67% [ 11| i 7]
210 2.15 m: plant root Dl — vertical plant root development
| a=0.24 |1 | i
o7 d=0.28 LI
] SANDSTONE: medium grained, red brown, iron MW (N i
4| stained, distinctly bedded at 0 to 20°. | I L g
- 3.0 } E |
| ‘ ]
| ‘ u
—28 [
1 PT, 0-10° PL, RO, CO, siderite b
| a=0.61 ‘ laminae = ]
d=0.47 | JT, 95°, PL, RO, CO, siderite &)
- 40— \ S8
i \ E'§ i
o . 519 - @
1 4.3 m: becoming pale grey to orange brown sw % ‘ So
9 29 : ‘ =8
s ] \ ]
z ‘ [—SM, 10°, PL, RO, Sandy clay, 100 mm QQE)
4 | SANDSTONE: medium grained, pale grey, | =T, 45°, PL, RO, CO, siderite EE -
: trace of siderite patches, indistinctly bedded. a=0.07 | o]
r 5.0 d=0.14 T8
FR : \ Y=
i | g 5 |
©
] | [a T
30 |
a=043 ‘
i d=0.30 | 1
- |60 ! 7
i \ i
\
31 1 — PT, 10°, PL, RO, CO, siderite
“|\NO CORE: 0.05m FR 2=056 ! 1
1 - | SANDSTONE: medium grained, pale grey, d=056 ! )
L 70-] trace of siderite patches, indistinctly bedded. 89% } |
’ SANDSTONE: medium grained, red brown, MW ‘ L ]
4| yellow brown, iron stained, distinctly bedded at 0 2=0.60 (s E
F .| to20°, some curved bedding. d=0.58 | T
© | SANDSTONE: medium grained, pale grey, FR ‘
-+ | trace of siderite patches, indistinctly bedded. 1 |—SM, 5°, PL, RO, Sandy clay, 15 mm
- i -
method & support ) water graphic log / core recovery ggaﬂ::rsligﬂ :l‘ :(I)t“eratlon g?rfe%t;r\{iﬁz glfnaprlgxar
28 augerzc:lgwmg 10110112, water XW  extremely weathered JT  joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW  highly weathered SZ shear zone UN undulating
CB  claw or blade bit evelon dale snown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC msrgore 519 P——(|water inflow MW moderately weathered CS crushed seam IR Irregular
IMLC core (51.9 mm) «|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ  wireline core (47.6mm) R FR fresh DB drilling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high




coffey*

Borehole ID. BHO07
. . sheet: 3 0of 4
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 09 Apr 2014
principal: date completed: 09 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

surface elevation: 24.50 m (Datum Not Specified)

angle from horizontal: -90°

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:00

CDF_0_9 04BB.GLB Lo

drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
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 © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
E 8_ E € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
ol = =~ a T 5 = diametral - o
£z & & 3 S $% |2.=:%3 o2 aimer 8 particular general
7.92 m: carbonaceous laminae FR igm 18 Et’ 28’ gEy, ?8 mm
T SANDSTONE: medium grained, pale grey, 195 L RO, Llay,
i trace of siderite patches, indistinctly bedded. a=0.12
L33 (continued) d=0.10
i \
1 \
- 9.0 } =
T [ a=0.98
A ‘ d=0.80
34 ‘
] \
\
- [100 | -
. \
T ! a=1.33
Las | ‘ d=1.09 o
\ 89% —SM, 10°, PL, RO, Clay, 10 mm
8 \
\
= 11.0 | —SM, 5°, PL, RO, Clay, 10 mm N
E 11.08 m: shale band 8mm | [ =
o
] | o3
36 | a=1.25 g
] SANDSTONE: medium to coarse grained, pale FR/ | d=0.66 T3
] grey, red brown, orange brown, pebbly bands sw B
9 (quartz), indistinctly bedded. ‘ —Cs, 5°, PL, RO, Qz, 15 mm =8
s - 12.0 11.58 m: shale band 15mm \ —JT, 60°, PL, RO, CN o qé) .
i | |Q—:£
| a=1.38 G
] - [
|37 | d=1.16 58
1 | B>
[
‘ ‘©
1 [a}
= 13.0 ) ) ) ! —
13 to 13.2 m: ironstone laminae, thinly bedded \ —SM, 5°, PL, RO, Sandy clay, 5 mm
N — SM, 10°, PL, RO, Sandy clay, 10 mm
SANDSTONE: medium grained, pale grey, FR | vy
| 38 ] trace of ironstone laminae, indistinctly bedded. } —SM, 5°, PL, RO, Clay, 10 mm
. | 2=0.95 0—CS, 45°, RO, Qz, 50 mm
] d=0.90 Cs, 10°, RO, Qz, 100
13.75 m: trace of shale clast (10mm) \ [} Cs.10° RO, Gz, 100 mm
140 ‘ a=154 |
i ‘ d=153
\
,39 ‘
i \ 94%
] \
- 150 | -
’ \ a=0.72 L
. | d=0.73
i \
r | B— highly fractured zone, carbonaceous
] | coated
) \
|

method & support

AS auger screwing
AD auger drilling
CB claw or blade bit
w washbore

NMLC NMLC core (51.9 mm)

NQ  wireline core (47.6mm)

HQ wireline core (63.5mm)

PQ  wireline core (85.0mm)

SPT  standard penetration
test

DT diatube

HA hand auger

water

10/10/12, water
— |level on date shown

Pp——|water inflow
——|complete drilling fluid loss
—|partial drilling fluid loss

water pressure test result
(lugeons) for depth
interval shown

25uL

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
distinctly weathered
moderately weathered
slightly weathered

FR fresh

*W replaced with A for alteration
strength

VL verylow

L low

M medium

H high

VH  very high
EH_extremely high

defect type planarity

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

DB drilling break

roughness coating

SL  slickensided CN clean
POL polished SN stain
SO smooth VN veneer
RO rough CO coating
VR  veryrough




Borehole ID. BHO7

coffey*

Engineering Log - Cored Borehole projectno.___ GEOTLCOV25037AA

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:00

CDF_0_9 04BB.GLB Lo

client: Gale Planning Group Pty Ltd date started: 09 Apr 2014
principal: date completed: 09 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 24.50 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- =) A . j=J strength field tests spacing defect descriptions
g © R E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
_g 8_ 5 € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
= oal 2 ~ a © ‘q-) = diametral - o oo
£z 3| 7 g g 2= 2. s:-23 o2 Gametra S| 38888 | particular general
SANDSTONE: medium grained, pale grey, sw | I EL] -0.98 P
1 trace of ironstone laminae, indistinctly bedded. LR oo [ 1
| (continued) | EET : || 11 —PT 15° PL,RO, CO i
41 | [ | LT |
e LT
. .| SANDSTONE: medium grained, pale grey, Mw/ } | } } } } } }
r 17.0— orange brown, iron stained, quartz laminae, sw N
| | distinctly bedded at 0 to 20°. EREN 230 P i
| a2 AR =
L 1 N L o]
. [ \ LT 8
] [ \ LT 78 |
[ \ LT oo»%
|- — [oR—
é 18.0 | \ 94, [T e
z . [ '] a=092 S \[:—H —SM, 20°, PL, RO, Clay, 5 mm O_E E
| [ (1| d=101 | 4| | —SM,20° PL, RO, Clay, 3 mm £E% |
43 [ \ Ly g8
] [ \ N R 25 ]
I [
8 [ \ P 5
L oo L] 1 |
[ L \ P
[ || a=138 LT
e 1 NN AN NN 1
i [ \ \ H [1L i
| RN ReIRES |
[ \ FEfrd
o [20.0 [ \ \ \|J [ L .
|| | a=138 [
Borehole BHO7 terminated at 20.20 m R d=1.58 RN
Las5 T LTI
) T LTI A
. T LTI ,
T LTI
r 21.0 —
T LTI
] T LTI i
. T LTI -
46 ] T LTI i
T LTI
] T LTI |
o [220 T LT -
] T LT i
T LTI
| 47 NENN RN
1 T LTI ]
] T LT i
T LTI
T30 ERRN ERRN 7]
1 T LTI ]
i T LTI i
- 1 NERN NERN |
T LTI
) T LTI A
[ [
. weathering & alteration* defect type planarity
Tsethod&suppon_ water graphic log / core recovery RS residual soil PT parting PL planar
AD augerzc:lgwmg 10/10/12. water XW  extremely weathered JT  joint CU curved
s aluger Ellr:jg bit ¥ | \evel on date shown core recovered HW  highly weathered SZ shear zone UN undulating
W Cawhgl' lade DI > (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
NMLC vl\\l’alx‘/IsLC?:fre (51.9 mm) P—[water inflow MW  moderately weathered CS crushed seam IR Irregular
i 2 ——q|complete drilling fluid loss no core recovered SW slightly weathered SM seam
NQ  wireline core (47.6mm) e FR fresh DB driling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQD strength roughness coating
SPT  standard penetration . VL verylow SL  slickensided CN clean
test |—| barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high




coffey*
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Borehole ID. BHO8
E - - L C sheet: 1 of 3
ngineerin - Cored Borehol |
gineering Log - Lored borenole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 11 Apr 2014
principal: date completed: 14 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 21.20 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
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 © R 3 % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% _5 & Is50 & 1s(50) SN (mm) (type, inclination, planarity, roughness, coating,
E 8_ E € = _g- colour, structure, minor components < 5 OX ;.ax‘a‘l‘ ‘ (MPa) E g thickness, other)
=oal 2 ~ - © ‘q-) = diametral - o oo
E 2 g 7 2 g, start coring at 0.00m qg’% < .s<IF P 83| 388388 | particular general
| A+ ARTILE: 0.1 m. TTTTT
5 = > [ CONCRETE: 0.5 m. } } } } }
a4 NERN
SANDSTONE: medium to coarse grained, pale Sw a=1.72 NN
r22 ] grey, red brown, iron stained patches, trace of d=1.89 P 1
1.0 quartz pebbles, indistinctly bedded. I _
1 BRI |
= (N
1 (N A
1 | SANDSTONE: medium grained, red brown, FTIY T - i
| 23 |- - - - | yellow brown, iron stained, massive. 100% | | || || ]
N
20 a=0.78 RN 7
d=0.83
. N -
[ 1 N i
- - - 2=0.39 N
h SANDSTONE: medium grained, pale grey, d=0.52 NERE 1
” -+ | yellow brown, siderite laminae, thinly bedded at BERR
[ 1 15°. F ]
_ ST _|
3.0 " | SANDSTONE: medium to coarse grained, red MW Lol
] brown to yellow brown, iron stained, massive. | || 9T 65°, PL, RO, Fe CO ]
] \ [ S
i - - [T E . 5 |
SANDSTONE: medium grained, pale grey, sw || —JT, 70°, PL, RO, Fe CO 5
Log i indistinctly bedded. i 22 -
40— a=0.52 | T3
d=0.67 0T
8} 1 ‘ ‘ ,LQ o
s} 92% .2
2 N | | =—5sM, 10°, PL, RO, Clay, 70 mm o3
| = -0
SANDSTONE: medium grained, red brown, iron MW/ ‘ Eg
1 stained, massive. sw | So |
©
26 1 a=0.88 } 2t 1
5.0 d=0.94 ‘ § N
L i \ A
i \ i
| \ i
a=1.51 L
27 1 d=152 | ]
6.0 | |
] \ i
L - | SANDSTONE: medium grained, pale grey, sSw | T
] indistinctly bedded. a=0.92 | i
i d=0.74 ‘ — SM, 10°, PL, RO, Sandy clay, 10 mm i
L i I E i
28 90% ‘
7.0 | L N
4. . .| SANDSTONE: medium to coarse grained, pale | R
r | ~ | grey, red brown, orange brown, iron stained, ‘ ]
trace of quartz pebbles, indistinctly bedded. | £—SM, 10°, PL, RO, Clay, 5 mm
. 7.28m: shale clast ‘ E—SM, 5°, IR, RO, Clay, 8 mm R
] a=0.54 | [ i
d=0.62 | — SM, 10°, PL, RO, Sand, 5 mm
- e -
method & support ) water graphic log / core recovery \ggatl'::rsliré%j:;tirratlon g?rfe%t;r\{iﬁz glfnaprlgxar
23 augerzc:lgwmg 10/10/12. water XW  extremely weathered JT  joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW highly weathered SZ ‘shear zone UN undulating
cB claw or blade bit eve o.n ate shown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC msrgore 519 P—water inflow MW moderately weathered CS crushed seam IR Irregular
IMLC core (51.9 mm) | complete drilling fluid loss no core recovered SW  slightly weathered SM seam
NQ wireline core (47.6mm) . - . FR fresh DB drilling break
HQ  wireline core (63.5mm) —<]|partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3 (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH _extremely high
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Borehole ID. BHO08
- - sheet: 2 of 3
Engineering Log - Cored Borehole projectno.____GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 11 Apr 2014
principal: date completed: 14 Apr 2014
project: ~ Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS

position: Not Specified

surface elevation: 21.20 m (Datum Not Specified)

angle from horizontal: -90°

g COF BOREHOLE: CORED GINT DATABASE_REV1.GPJ <<DrawingFile>> 15/05/2014 19:01

CDF_0_9 04BB.GLB Lo

drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
- j=J S . =d strength field tests spacing defect descriptions
g © 3 % ROCK TYPE: grain characterisics, '% s & Is50 & 1s(50) SN (type, inclination, planarity, roughness, coating,
85| _ B = 2 colour, structure, minor components 2% X = axial: (MPa) 25 thickness, other)
£g/ 8| S| % = TG | O=dametral o= 4 ’
£zl 8| & 3 > % |[$.=EF| o-ammera | S5 particular general
SANDSTONE: medium to coarse grained, pale sw || I
o | 1 grey, red brown, orange brown, iron stained, \ [ —PT, 20°, IR, RO ]
s ] trace of quartz pebbles, indistinctly bedded. | | 90% —SM, 10°, PL, RO, Clayey sand, 30 mm i
¥ (continued) | I E o
S E 8.23m: shale clast RO Ll SM, 10°, PL, RO, Sandy clay, 50 mm |
L0 ] 8.41m: shale clast | || ]
SANDSTONE: medium grained, massive, trace | & || a=0.35
9.0 of siderite patches. | | a0 .
- | L 1
’ NO CORE: 0.20 m \ I )
’ SANDSTONE: medium grained, pale grey, FR M ! ]
31 ] siderite laminae, quartz bands, indistinctly } } } R
bedded. a=0.92
1007 LI 1| d=108 .
L i } } } 90% 1
[ \
] [ \ r i
© a=1.26
Lao . [ ‘ d=1.40 i
11.0 } } } i
- | i i zZ
: RN i o3
[ B a=1.55 s
b || || a=14 7 |
33 E SANDSTONE: medium grained, pale gre_y,_red Sw/ || | —SM, 5°, PL, RO, Clayey sand, 3 mm ;},’8 b
9 120 brown, yellow brown, ironstone bands, distinctly MW fg N
S - bedded at 15°. P o
. 1] Fe
[s}
- | RN 5o |
L 3
el || a=136 —SM, 10°, PL, RO, Clay, 3 mm ot
i [P 1| d=2.00 3 87 1
| 34 | RN L 8
13.0 } } } ]
L i P 95% 1
. [ \ 1
] SANDSTONE: medium grained, pale grey, FR L & ‘ a=2.13 b
35 siderite laminae, distinctly bedded at 0 to 20°. I [ d=1.85
N ] [ \ i
14.0 [ \ -
] [ \ i
= 14.2m: ironstone band [ \ i
i . =—SM, 10°, PL, RO, Clay, 3 mm 4
14.35m: ironstone band [ | Y
R [ | E—SM, 65°, PL, RO, Clay, 5 mm 1
36 . [ \ i
[ | a=262
15.0 — = 1
_ I —PT, 5°, PL, RO, CO
| 1 15.10m: ironstone band | | d=152 7
i [ \ 100% 1
[ \
SANDSTONE: medium grained, pale grey, [ ‘
b massive. [ \ 1
L |
. weathering & alteration* defect type planarity
Tgthod & support ) water graphic log / core recovery RS residual soil PT parting PL planar
AD augerzc:lgwmg 10110112, water XW  extremely weathered JT joint CU curved
auger drifing ¥ | cvelon date <h core recovered HW  highly weathered SZ shear zone UN undulating
CB  claw or blade bit evelon dale snown (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vr\\l’al\‘llslt]g?:fre (519 mm) P——(|water inflow MW moderately weathered CS crushed seam IR Irregular
NQ  wireline core (4‘7.6mm) ——|complete drilling fluid loss no core recovered SW  slightly weathered SM seam
HQ Mre”ne core (63.5mm) ﬂ partial drilling fluid loss !:V'V?replfarg:dhwith A for alteration DB driling break .
PQ wireline core (85.Qmm) corerun & RQD strength roughngss ) coating
SPT tstatndard penetration barrel withdrawn I\_/L Yo?/vw low §I6L ;S)ltl)?il;ir:jldw g“ glt:;iann
esf |_|
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3| (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough

EH_extremely high
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Borehole ID. BHO08
E . . L C sheet: 3 0of 3
ngineerin - Cored Borehol |
gineering Log - Lored borenole broject no. GEOTLCOV25037AA
client: Gale Planning Group Pty Ltd date started: 11 Apr 2014
principal: date completed: 14 Apr 2014
project:  Sydney Modern - Art Gallery of NSW logged by: FA
location: Art Gallery Road, Sydney checked by: DS
position: Not Specified surface elevation: 21.20 m (Datum Not Specified) angle from horizontal: -90°
drill model: Drillcat, Track mounted drilling fluid: hole diameter : 120 mm
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 © R E % R|OCK .{YPtE' grain CharaCtel’lSlCSt, '% 5 & 1s50 & Is(50) SN (mm) (type, inclination, planarity, roughness, coating,
_g 8_ 5 € = _g- colour, structure, minor components < 5 OX;MEL‘ ‘ (MPa) E g thickness, other)
S22 = 5 T 5 = diametral - o oo
£z 3| 7 g g 2= 2. s:-23 o2 Gametra S| 38888 | particular general
SANDSTONE: medium grained, pale grey, FR |11 a=1.56 FTTLIEpT 00, IR, RO, Clay CO
| 1 massive. (continued) [ [ | d=1.50 LTI 1
i [ \ | i
| LI R |
[ \ |
38 1 [ \ e ]
170 HR N 100%) || |1 _
| R - R S
= [ | d=1.75 | o
) [ \ | o8
. [ \ | c‘fé 1
2o | NN NERN =g |
g L] L bg
= 18.0 [ \ | o2 ]
)
. [ \ | S 1
[ ] [ \ | oo |
SANDSTONE: medium grained, pale grey, swo| || | LT ;%’
1 orange brown, siderite laminae, indistinctly | \ 11 —J1,80°, PL, RO, Clay CO 87
L0 . bedded. RN RERN 8
190 SANDSTONE: medium grained, pale grey, FROVV B | a=t41 [100%] | | ||| B
: massive. I | | 4146 RERE
L ] [ \ LT i
1 [ \ LT ]
© | SANDSTONE: medium grained, pale grey, SW | | BERE
1 - | orange brown, siderite laminae, distinctly bedded Il | RERR ]
L41 ] at 40°. ]
[ \ LT
260 = f—a=1-24 I
Borehole BHO8 terminated at 20.00 m RN d=1.69 R
- 1 NENN RN |
T LTI
) T LTI A
42 . T LTI R
T LTI
21.0 —
T LTI
L ] T LTI i
. T LTI -
] T LTI i
T LTI
43 ] T LTI i
22,0 T LT -
] T LT |
r T LTI
T LTI
1 T LTI ]
La4 . T LTI i
T LTI
230 LTI NRR ]
| 1 T LTI ]
| i T LTI ,
| 1 NERN NERN |
T LTI
) T LTI A
[ [
- ey -
method & support water graphic log / core recovery \ggatl'::rsliré%j:;tirratlon g?rfe%t;r‘{iﬁz glfnap'lgx ar
2[8) augerzc:lgwmg 10/10/12. water XW  extremely weathered JT  joint CU curved
cB aluger Ellr:jg bit ¥ | evel on date shown core recovered HW  highly weathered SZ ‘shear zone UN undulating
claw or blade bi (graphic symbols indicate material) DW distinctly weathered SS shear surface ST stepped
KIVMLC vl\\l’alx‘llslt]g?:fre (51.9 mm) P—[water inflow MW moderately weathered CS crushed seam IR Irregular
NQ wireline core (4‘7.6mm) 4| complete driling fluid loss no core recovered EKV fsligr;]tly veahered S'\Bﬂ ze'lél"m break
HQ  wireline core (63.5mm) | |—<|partial drilling fluid loss W replargesd \with A for alteration rilling breal
PQ wireline core (85.0mm) corerun & RQD strength roughness coating
SPT  standard penetration . VL very low SL  slickensided CN clean
test barrel withdrawn L low POL polished SN stain
DT diatube = water pressure test result M medium SO  smooth VN veneer
HA hand auger 3| (lugeons) for depth RQD = Rock Quality Designation (%) | H high RO rough CO coating
N interval shown VH very high VR  veryrough
EH_extremely high
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Borehole No.

BHO02 (2016)

E = = L B h I Sheet 1 of 1
- .
ngineering Log - Borehole e Job No
Client: Art Gallery New South Wales Date started: 29.4.2016
Principal: Date completed:  29.4.2016
Project: Sydney Modern Logged by: JR
Borehole Location: Checked by: LF
drill model and mounting: Hand Auger Easting: slope: -90° R.L. Surface:
hole diameter: 70 mm Northing bearing: datum:
drilling information material substance
o 1
o c <X | =9
= notes . >0 E=
© 2 | L material 28 % g structure and
5 samples, = T oc | S| 85T dditi I ob ti
3 o tests. ofc 2 | £3 58| £5|88¢€ additional observations
5 c , =8 2E | 2=
% e % o depth @ @ §. soil type: plasticity or particle characteristics, -g g g g kPa
Elq2 BN RL [metres] © | © @ colour, secondary and minor components. Eo| oo (8888
< TOPSOIL: Silty sand, dark brown M No visual or olfactory evidence of
T contamination or ACM observed
- FILL: Silty clay, dark brown with traces of sand and
sandstone gravel, low plasticity. Fragments of
concrete (3cm x 3cm)
0.5
E+76
ppm
- FILL: Sand, black, fine grained
- CLAY: Yellow to red, high plastcicity
1.0
E +9.9 SAND: Yellow, coarse grained (weathered
ppm sandstone)
E+131 -
ppm
Yellow to brown sandstone observed at base of bore
_ Borehole BH02 (2016) terminated at 1.25m
1.5
method penetration notes, samples, tests classification symbols and consistency/density index
DT diatube 1234 Uso undisturbed sample 50mm diameter soil description VS very soft
PT push tube no resistance | Yss undisturbed sample 63mm diameter based on unified classification S soft
ss soild stem flight auger E ranging to D disturbed sample system F firm
HS hollow stem flight auger refusal N standard penetration test (SPT) St stiff
VT V Bit, T Bit N* SPT - sample recovered moisture VSt very stiff
AH air hammer water Nc SPT with solid cone D dry H hard
CP cable percussive \% vane shear (kPa) M moist Fb friable
HA hand auger ; ;gl;g: ;vsctsvrnlevel P pressuremeter W wet VL very loose
NDD non-destructive digging ) Bs bulk sample Wp  plastic limit L loose
RC rock corer | water inflow E environmental sample W, liquid limit MD medium dense
R refusal D dense
—  water outflow V) very dense
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Form GEO 5.3 Issue 3 Rev.2

Borehole No.

HA1

E = = L B h I Sheet 1 of 1
- .
ngineering Log orenoie Office Job No.-
Client: Art Gallery New South Wales Date started: 29.4.2016
Principal: Date completed:  29.4.2016
Project: Sydney Modern Logged by: JR
Borehole Location: Checked by: LF
drill model and mounting: Hand Auger Easting: slope: -90° R.L. Surface:
hole diameter: 70 mm Northing bearing: datum:
drilling information material substance
o 1
o c <X | =8
= notes . >0 E=
] 2|2 material 28 283 structure and
5 samples, =18 oc | S| 85T o .
3 o tests. ofc E S5 58| £5|88¢€ additional observations
S . , =8 2E | 2=
% e % o depth @ @ §. soil type: plasticity or particle characteristics, g g g g kPa
Elq2 BN RL [metres] © | © @ colour, secondary and minor components. Eo| oo (8888
% TOPSOIL: Silty sand, dark brown M No visual or olfactory evidence of
contamination or ACM observed
- FILL: Sandy clay, dark brown, low plasticity
0.5
E+14.1
ppm
Yellow to brown sandstone observed at base of bore
Borehole HA1 terminated at 0.55m
1.0
method penetration notes, samples, tests classification symbols and consistency/density index
DT diatube 1234 Uso undisturbed sample 50mm diameter soil description VS very soft
PT push tube no resistance | Yss undisturbed sample 63mm diameter based on unified classification S soft
ss soild stem flight auger E ranging to D disturbed sample system F firm
HS hollow stem flight auger refusal N standard penetration test (SPT) St stiff
VT V Bit, T Bit N* SPT - sample recovered moisture VSt very stiff
AH air hammer water Nc SPT with solid cone D dry H hard
CP cable percussive \% vane shear (kPa) M moist Fb friable
HA hand auger ; ;gl;g: ;vsctsvrnlevel P pressuremeter W wet VL very loose
NDD non-destructive digging ) Bs bulk sample Wp  plastic limit L loose
RC rock corer | water inflow E environmental sample W, liquid limit MD medium dense
R refusal D dense
—  water outflow V) very dense
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Borehole Location: Checked by: LF
drill model and mounting: Hand Auger Easting: slope: -90° R.L. Surface:
hole diameter: 70 mm Northing bearing: datum:
drilling information material substance
o 1
o c <X | =9
= notes . >0 E=
© 2 | L material 28 % g structure and
z samples, = T oc SE|85¢ dditi I ob ti
8 S tests, etc 2 |£3 58| £5|88¢€ additional observations
[ 5 ’ e} == D=
% e % o depth @ @ §. soil type: plasticity or particle characteristics, g g g g kPa
€ 123 s | o RL |metres] © | © & colour, secondary and minor components. Eo| oo |8 ggs
% TOPSOIL: Silty sand, dark brown M No visual or olfactory evidence of
contamination or ACM observed
- FILL: Silty clay, brown, low plasticity. Concrete N
fragment (5cm x 2cm)
E+93
ppm 0.5
Yellow to brown sandstone observed at base of bore
Borehole HA2 terminated at 0.5m
1.0
method penetration notes, samples, tests classification symbols and consistency/density index
DT diatube 1234 Uso undisturbed sample 50mm diameter soil description VS very soft
PT push tube no resistance | Yss undisturbed sample 63mm diameter based on unified classification S soft
ss soild stem flight auger E ranging to D disturbed sample system F firm
HS hollow stem flight auger refusal N standard penetration test (SPT) St stiff
VT V Bit, T Bit N* SPT - sample recovered moisture VSt very stiff
AH air hammer water Nc SPT with solid cone D dry H hard
CP cable percussive \% vane shear (kPa) M moist Fb friable
HA hand auger ; ;gl;g: ;vsctsvrnlevel P pressuremeter W wet VL very loose
NDD non-destructive digging ) Bs bulk sample Wp  plastic limit L loose
RC rock corer | water inflow E environmental sample W, liquid limit MD medium dense
R refusal D dense
—  water outflow V) very dense
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Client: Art Gallery New South Wales Date started: 29.4.2016
Principal: Date completed:  29.4.2016
Project: Sydney Modern Logged by: JR
Borehole Location: Checked by: LF
drill model and mounting: Hand Auger Easting: slope: -90° R.L. Surface:
hole diameter: 70 mm Northing bearing: datum:
drilling information material substance
o 1
o c <X | =9
= notes . >0 E=
] 2|2 material 28 283 structure and
5 samples, =18 oc | S| 85T o .
3 o tests. ofc 2 | £3 58| £5|88¢€ additional observations
5 . , =8 2E | 2=
% e % o depth @ @ §. soil type: plasticity or particle characteristics, g g g g kPa
Elq2 BN RL [metres] © | © @ colour, secondary and minor components. Eo| oo (8888
% TOPSOIL: Silty sand, dark brown M No visual or olfactory evidence of
contamination or ACM observed
- FILL: Silty clay, dark brown, low plasticity N
E+123
ppm 0.5
Yellow to brown sandstone observed at base of bore
Borehole HA3 terminated at 0.5m
1.0
method penetration notes, samples, tests classification symbols and consistency/density index
DT diatube 1234 Uso undisturbed sample 50mm diameter soil description VS very soft
PT push tube no resistance | Yss undisturbed sample 63mm diameter based on unified classification S soft
ss soild stem flight auger E ranging to D disturbed sample system F firm
HS hollow stem flight auger refusal N standard penetration test (SPT) St stiff
VT V Bit, T Bit N* SPT - sample recovered moisture VSt very stiff
AH air hammer water Nc SPT with solid cone D dry H hard
CP cable percussive \% vane shear (kPa) M moist Fb friable
HA hand auger ; ;gl;g: ;vsctsvrnlevel P pressuremeter W wet VL very loose
NDD non-destructive digging ) Bs bulk sample Wp  plastic limit L loose
RC rock corer | water inflow E environmental sample W, liquid limit MD medium dense
R refusal D dense
—  water outflow V) very dense
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Principal: Date completed:  29.4.2016
Project: Sydney Modern Logged by: JR
Borehole Location: Checked by: LF
drill model and mounting: Hand Auger Easting: slope: -90° R.L. Surface:
hole diameter: 70 mm Northing bearing: datum:
drilling information material substance
o 1
o c <X | =9
= notes . =0 =
© 2 | L material 28 % g structure and
z samples, = T oc SE|85¢ dditi I ob ti
g o tests. ot E £5 5| 2>|88¢€ additional observations
S . , =8 2E | 2=
% e % o depth @ @ §. soil type: plasticity or particle characteristics, g g g g kPa
Elq2 BN RL [metres] © | © @ colour, secondary and minor components. Eo| oo (8888
% TOPSOIL: Silty sand, dark brown M No visual or olfactory evidence of
contamination or ACM observed
- FILL: Silty clay, dark brown, low plasticity N
E+85
ppm
Yellow to brown sandstone observed at base of bore
Borehole HA4 terminated at 0.4m
0.5 ]
1.0
method penetration notes, samples, tests classification symbols and consistency/density index
DT diatube 1234 Uso undisturbed sample 50mm diameter soil description VS very soft
PT push tube no resistance | Yss undisturbed sample 63mm diameter based on unified classification S soft
ss soild stem flight auger E ranging to D disturbed sample system F firm
HS hollow stem flight auger refusal N standard penetration test (SPT) St stiff
VT V Bit, T Bit N* SPT - sample recovered moisture VSt very stiff
AH air hammer water Nc SPT with solid cone D dry H hard
CP cable percussive \% vane shear (kPa) M moist Fb friable
HA hand auger ; ;gl;g: ;vsctsvrnlevel P pressuremeter W wet VL very loose
NDD non-destructive digging ) Bs bulk sample Wp  plastic limit L loose
RC rock corer | water inflow E environmental sample W, liquid limit MD medium dense
R refusal D dense
—  water outflow V) very dense
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Principal: Date completed:  29.4.2016
Project: Sydney Modern Logged by: JR
Borehole Location: Checked by: LF
drill model and mounting: Hand Auger Easting: slope: -90° R.L. Surface:
hole diameter: 70 mm Northing bearing: datum:
drilling information material substance
o 1
o c <X | =9
= notes . >0 E=
© 2 | L material 28 % g structure and
z samples, = T oc SE|85¢ dditi I ob ti
3| 5 tests, etc ERE- 58| 32| 88¢€ additional observations
£ 2 | s ’ 5 | a2 . . - . . BT | B @ kPa
kS 5| 0 depth] ® @ §. soil type: plasticity or particle characteristics, 55|55
€ 123 s | o RL |metres] © | © & colour, secondary and minor components. Eo| oo 8ggs
< TOPSOIL: Silty sand, dark brown M No visual or olfactory evidence of
T contamination or ACM observed
- FILL: Silty clay, dark brown, low plasticity
0.5
E+93
ppm
+DUP 1
and
DUP 1A FILL: Sand, fine grained, black
CLAY: Yellow to red, high plasticity
1.0 |
E+10.7
ppm
- Gravelly SAND: Fine to coarse, angular to
subangular, yellow (weathered sandstone)
E+127
ppm
Yellow to brown sandstone observed at base of bore
Borehole HA5 terminated at 1.3m
1.5
method penetration notes, samples, tests classification symbols and consistency/density index
DT diatube 1234 Uso undisturbed sample 50mm diameter soil description VS very soft
PT push tube no resistance | Yss undisturbed sample 63mm diameter based on unified classification S soft
ss soild stem flight auger E ranging to D disturbed sample system F firm
HS hollow stem flight auger refusal N standard penetration test (SPT) St stiff
VT V Bit, T Bit N* SPT - sample recovered moisture VSt very stiff
AH air hammer water Nc SPT with solid cone D dry H hard
CP cable percussive \% vane shear (kPa) M moist Fb friable
10/1/98 water level
HA hand auger ; on date ;vsoivrneve P pressuremeter W wet o VL very loose
NDD non-destructive digging ) Bs bulk sample Wp  plastic limit L loose
RC rock corer | water inflow E environmental sample W, liquid limit MD medium dense
R refusal D dense
—  water outflow V) very dense
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Resource Recovery Exemption under Part 9,
Clauses 91 and 92 of the Protection of the
Environment Operations (Waste) Regulation
2014

The excavated natural material exemption 2014

Introduction
This exemption:

e is issued by the Environment Protection Authority (EPA) under clauses 91
and 92 of the Protection of the Environment Operations (Waste) Regulation
2014 (Waste Regulation); and

e exempts a consumer of excavated natural material from certain
requirements under the Protection of the Environment Operations Act 1997
(POEO Act) and the Waste Regulation in relation to the application of that
waste to land, provided the consumer complies with the conditions of this
exemption.

This exemption should be read in conjunction with ‘the excavated natural material

order 2014.
1. Waste to which this exemption applies
1.1. This exemption applies to excavated natural material that is, or is intended to
be, applied to land as engineering fill or for use in earthworks.
1.2. Excavated natural material is naturally occurring rock and soil (including but
not limited to materials such as sandstone, shale, clay and soil) that has:
a) been excavated from the ground, and
b) contains at least 98% (by weight) natural material, and
c) does not meet the definition of Virgin Excavated Natural Material in
the Act.
Excavated natural material does not include material located in a hotspot; that
has been processed; or that contains asbestos, Acid Sulfate Soils (ASS),
Potential Acid Sulfate soils (PASS) or sulfidic ores.
Persons to whom this exemption applies
2.1. This exemption applies to any person who applies or intends to apply

excavated natural material to land as set out in 1.1.

www.epa.nsw.gov.au 1




6.2.

7.

Duration

This exemption commences on 24 November 2014 and is valid until revoked
by the EPA by notice published in the Government Gazette.

Premises to which this exemption applies

This exemption applies to the premises at which the consumer’'s actual or
intended application of excavated natural material is carried out.

Revocation

‘The excavated natural material exemption 2012 which commenced 19
October 2012 is revoked from 24 November 2014.

Exemption

Subject to the conditions of this exemption, the EPA exempts each consumer
from the following provisions of the POEO Act and the Waste Regulation in
relation to the consumer’s actual or intended application of excavated natural
material to land as engineering fill or for use in earthworks at the premises:

e section 48 of the POEO Act in respect of the scheduled activities
described in clauses 39 of Schedule 1 of the POEO Act;

o Part 4 of the Waste Regulation;
e section 88 of the POEO Act; and
e clause 109 and 110 of the Waste Regulation.

The exemption does not apply in circumstances where excavated natural
material is received at the premises for which the consumer holds a licence
under the POEO Act that authorises the carrying out of the scheduled
activities on the premises under clause 39 ‘waste disposal (application to land)
or clause 40 ‘waste disposal’ (thermal treatment) of Schedule 1 of the POEO
Act.

Conditions of exemption

The exemption is subject to the following conditions:

7.1.

7.2.

7.3.

7.4.

7.5.

At the time the excavated natural material is received at the premises, the
material must meet all chemical and other material requirements for excavated
natural material which are required on or before the supply of excavated
natural material under ‘the excavated natural material order 2014'.

The excavated natural material can only be applied to land as engineering fill
or for use in earthworks.

The consumer must keep a written record of the following for a period of six
years:

e the quantity of any excavated natural material received; and

¢ the name and address of the supplier of the excavated natural material
received.

The consumer must make any records required to be kept under this
exemption available to authorised officers of the EPA on request.

The consumer must ensure that any application of excavated natural material
to land must occur within a reasonable period of time after its receipt.

www.epa.nsw.gov.au




8. Definitions

In this exemption:

application or apply to land means applying to land by:
e spraying, spreading or depositing on the land; or

e ploughing, injecting or mixing into the land; or

¢ filling, raising, reclaiming or contouring the land.

consumer means a person who applies, or intends to apply excavated natural
material to land.

Manager Waste Strategy and Innovation
Environment Protection Authority
(by delegation)

www.epa.nsw.gov.au 3




Notes

The EPA may amend or revoke this exemption at any time. It is the responsibility of
the consumer to ensure they comply with all relevant requirements of the most current
exemption The current version of this exemption will be available on
WWW.epa.nsw.gov.au

In gazetting or otherwise issuing this exemption, the EPA is not in any way endorsing
the use of this substance or guaranteeing that the substance will confer benefit.

The conditions set out in this exemption are designed to minimise the risk of potential
harm to the environment, human health or agriculture, although neither this exemption
nor the accompanying order guarantee that the environment, human health or
agriculture will not be harmed.

The consumer should assess whether or not the excavated natural material is fit for
the purpose the material is proposed to be used for, and whether this use will cause
harm. The consumer may need to seek expert engineering or technical advice.

Regardless of any exemption provided by the EPA, the person who causes or permits
the application of the substance to land must ensure that the action is lawful and
consistent with any other legislative requirements including, if applicable, any
development consent(s) for managing operations on the site(s).

The receipt of excavated natural material remains subject to other relevant
environmental regulations in the POEO Act and the Waste Regulation. For example,
a person who pollutes land (s. 142A) or water (s. 120), or causes air pollution through
the emission of odours (s. 126), or does not meet the special requirements for
asbestos waste (Part 7 of the Waste Regulation), regardless of having an exemption,
is guilty of an offence and subject to prosecution.

This exemption does not alter the requirements of any other relevant legislation that
must be met in utilising this material, including for example, the need to prepare a
Safety Data Sheet (SDS).

Failure to comply with the conditions of this exemption constitutes an offence under
clause 91 of the Waste Regulation.

4 www.epa.nsw.gov.au




Resource Recovery Order under Part 9, Clause
93 of the Protection of the Environment
Operations (Waste) Regulation 2014

The excavated natural material order 2014

Introduction

This order, issued by the Environment Protection Authority (EPA) under clause 93 of
the Protection of the Environment Operations (Waste) Regulation 2014 (Waste
Regulation), imposes the requirements that must be met by suppliers of excavated
natural material to which ‘the excavated natural material exemption 2014’ applies.
The requirements in this order apply in relation to the supply of excavated natural
material for application to land as engineering fill or for use in earthworks.

1.

1.1

2.2.

Waste to which this order applies

This order applies to excavated natural material. In this order, excavated
natural material means naturally occurring rock and soil (including but not
limited to materials such as sandstone, shale, clay and soil) that has:

a) been excavated from the ground, and

b) contains at least 98% (by weight) natural material, and

c) does not meet the definition of Virgin Excavated Natural Material in
the Act.

Excavated natural material does not include material located in a hotspot;
that has been processed; or that contains asbestos, Acid Sulfate Soils (ASS),
Potential Acid Sulfate soils (PASS) or sulfidic ores.

Persons to whom this order applies

The requirements in this order apply, as relevant, to any person who supplies
excavated natural material, that has been generated, processed or recovered
by the person.

This order does not apply to the supply of excavated natural material to a
consumer for land application at a premises for which the consumer holds a
licence under the POEO Act that authorises the carrying out of the scheduled
activities on the premises under clause 39 ‘waste disposal (application to
land)’ or clause 40 ‘waste disposal (thermal treatment)’ of Schedule 1 of the
POEO Act.

Duration

This order commences on 24 November 2014 and is valid until revoked by
the EPA by notice published in the Government Gazette.

www.epa.nsw.gov.au




4. Generator requirements

The EPA imposes the following requirements on any generator who supplies
excavated natural material.

Sampling requirements
4.1.  On or before supplying excavated natural material, the generator must:

4.1.1. Prepare a written sampling plan which includes a description of
sample preparation and storage procedures for the excavated natural
material.

4.1.2. Undertake sampling and testing of the excavated natural material as
required under clauses 4.2, 4.3, and 4.4 below. The sampling must be
carried out in accordance with the written sampling plan.

4.2. The generator must undertake sampling and analysis of the material for ASS
and PASS, in accordance with the NSW Acid Sulfate Soil Manual, Acid
Sulfate Soils Management Advisory Council, 1998 and the updated
Laboratory Methods Guidelines version 2.1 — June 2004 where:

4.2.1. the pH measured in the material is below 5, and/or

4.2.2. the review of the applicable Acid Sulfate Soil Risk Maps (published by
the former Department of Land and Water Conservation and available
at http://www.environment.nsw.gov.au/acidsulfatesoil/riskmaps.htm)
indicates the potential presence of ASS.

4.3.  For stockpiled material, the generator must:

4.3.1. undertake sampling in accordance with Australian Standard 1141.3.1-
2012 Methods for sampling and testing aggregates — Sampling —
Aggregates (or equivalent);

4.3.2. undertake characterisation sampling by collecting the number of
samples listed in Column 2 of Table 1 with respect to the quantity of
the waste listed in Column 1 of Table 1 and testing each sample for
the chemicals and other attributes listed in Column 1 of Table 4. For
the purposes of characterisation sampling the generator must collect:

4.3.2.1. composite samples for attributes 1 to 10 and 18 in Column 1 of
Table 4.

4.3.2.2. discrete samples for attributes 11 to 17 in Column 1 of Table
4.

4.3.2.3. The generator must carry out sampling in a way that ensures
that the samples taken are representative of the material from
the entire stockpile. All parts of the stockpile must be equally
accessible for sampling.

4.3.2.4. for stockpiles greater than 4,000 tonnes the number of
samples described in Table 1 must be repeated.

4.3.3. store the excavated natural material appropriately until the
characterisation test results are validated as compliant with the
maximum average concentration or other value listed in Column 2 of
Table 4 and the absolute maximum concentration or other value listed
in Column 3 of Table 4.

2 www.epa.nsw.gov.au




Table 1

Sampling of Stockpiled Material

Column 1 Column 2 Column 3
Quantity (tonnes) Number of samples Validation
<500 3
500 - 1,000 4
1,000 - 2,000 5 Required
2,000 - 3,000 7
3,000 — 4,000 10

4.4,

For in situ material, the generator must:

4.4.1.

4.4.2.

4.4.3.
4.4.4.

4.4.5.

4.4.6.

4.4.7.

undertake sampling by collecting discrete samples. Compositing of
samples is not permitted for in-situ materials.

undertake characterisation sampling for the range of chemicals and
other attributes listed in Column 1 of Table 4 according to the
requirements listed in Columns 1, 2 and 3 of Table 2. When the
ground surface is not comprised of soil (e.g. concrete slab), samples
must be taken at the depth at which the soil commences.

undertake sampling at depth according to Column 1 of Table 3.

collect additional soil samples (and analyse them for the range of
chemicals and other attributes listed in Column 1 of Table 4), at any
depth exhibiting discolouration, staining, odour or other indicators of
contamination inconsistent with soil samples collected at the depth
intervals indicated in Table 3.

segregate and exclude hotspots identified in accordance with Table 2,
from material excavated for reuse.

subdivide sites larger than 50,000 m2 into smaller areas and sample
each area as per Table 2.

store the excavated natural material appropriately until the
characterisation test results are validated as compliant with the
maximum average concentration or other value listed in Column 2 of
Table 4 and the absolute maximum concentration or other value listed
in Column 3 of Table 4.
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Table 2

In Situ Sampling at surface
Column 1 Column 2 Column 3 Column 4 Column 5
Size of in situ Number of Distance between | Diameter of the hot Validation
area systematic two sampling spot that can be
(m?) sampling points points (m) detectgd with 95%
recommended confidence (m)
500 5 10.0 11.8
1000 6 12.9 15.2
2000 7 16.9 19.9
3000 9 18.2 21.5
4000 11 19.1 225
5000 13 19.6 231
6000 15 20.0 23.6
7000 17 20.3 23.9
8000 19 20.5 24.2
9000 20 21.2 25.0 Required
10,000 21 21.8 25.7
15,000 25 25.0 28.9
20,000 30 25.8 30.5
25,000 35 26.7 315
30,000 40 275 324
35,000 45 27.9 32.9
40,000 50 28.3 334
45,000 52 29.3 34.6
50,000 55 30.2 35.6

Table 2 has been taken from NSW EPA 1995, Contaminated Sites Sampling Design Guidelines, NSW
Environment Protection Authority.

Table 3

In Situ Sampling at Depth

Column 1

Column 2

Sampling Requirements *

Validation

1 soil sample at 1.0 m bgl from each surface
sampling point followed by 1 soil sample for
every metre thereafter.

From 1.0 m bgl, sample at the next metre
interval until the proposed depth of excavation of
the material is reached. If the proposed depth of
excavation is between 0.5 to 0.9 m after the last
metre interval, sample at the base of the
proposed depth of excavation.

Required if the depth of excavation is equal to or

greater than 1.0 m bgl

* Refer to Notes for examples
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Chemical and other material requirements

4.5. The generator must not supply excavated natural material waste to any
person if, in relation to any of the chemical and other attributes of the

excavated natural material:

4.5.1. The chemical concentration or other attribute of any sample collected
and tested as part of the characterisation of the excavated natural
material exceeds the absolute maximum concentration or other value

listed in Column 3 of Table 4:

4.5.2. The average concentration or other value of that attribute from the
characterisation of the excavated natural material (based on the
arithmetic mean) exceeds the maximum average concentration or
other value listed in Column 2 of Table 4.

4.6. The absolute maximum concentration or other value of that attribute in any
excavated natural material supplied under this order must not exceed the
absolute maximum concentration or other value listed in Column 3 of Table

4,
Table 4

Column 1

Column 2

Column 3

Chemicals and other

Maximum average

Absolute maximum

paper, cloth, paint and wood

attributes concentration for concentration
characterisation (mg/kg ‘dry weight’ unless
(mg/kg ‘dry weight’ unless otherwise specified)
otherwise specified)
1. Mercury 0.5 1
2. Cadmium 0.5 1
3. Lead 50 100
4. Arsenic 20 40
5. Chromium (total) 75 150
6. Copper 100 200
7. Nickel 30 60
8. Zinc 150 300
9. Electrical Conductivity 1.5dS/m 3dS/m
10. pH * 5t09 451010
11. Total Polycyclic Aromatic 20 20
Hydrocarbons (PAHS)
12. Benzo(a)pyrene 0.5 1
13. Benzene NA 0.5
14. Toluene NA 65
15. Ethyl-benzene NA 25
16. Xylene NA 15
18. Rubber, plastic, bitumen, 0.05% 0.10%

* The ranges given for pH are for the minimum and maximum acceptable pH values in the excavated

natural material.
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Test methods

4.7. The generator must ensure that any testing of samples required by this order
is undertaken by analytical laboratories accredited by the National
Association of Testing Authorities (NATA), or equivalent.

4.8. The generator must ensure that the chemicals and other attributes (listed in
Column 1 of Table 4) in the excavated natural material it supplies are tested
in accordance with the test methods specified below or other equivalent
analytical methods. Where an equivalent analytical method is used the
detection limit must be equal to or less than that nominated for the given
method below.

4.8.1. Test methods for measuring the mercury concentration.
4.8.1.1. Analysis using USEPA SW-846 Method 7471B Mercury in
solid or semisolid waste (manual cold vapour technique), or an
equivalent analytical method with a detection limit < 20% of
the stated absolute maximum concentration in Column 3 of
Table 2 (i.e. < 0.20 mg/kg dry weight).
4.8.1.2. Report as mg/kg dry weight.

4.8.2. Test methods for measuring chemicals 2 to 8.

4.8.2.1. Sample preparation by digesting using USEPA SW-846
Method 3051A Microwave assisted acid digestion of
sediments, sludges, soils, and oils (or an equivalent analytical
method).

4.8.2.2. Analysis using USEPA SW-846 Method 6010C Inductively
coupled plasma - atomic emission spectrometry, or an
equivalent analytical method with a detection limit < 10% of
the stated absolute maximum concentration in Column 3 of
Table 2, (e.g. 10 mg/kg dry weight for lead).

4.8.2.3. Report as mg/kg dry weight.

4.8.3. Test methods for measuring electrical conductivity and pH.

4.8.3.1. Sample preparation by mixing 1 part excavated natural
material with 5 parts distilled water.

4.8.3.2. Analysis using Method 103 (pH) and 104 (Electrical
Conductivity) in Schedule B (3): Guideline on Laboratory
Analysis of Potentially Contaminated Soils, National
Environment Protection (Assessment of Site Contamination)
Measure 1999 (or an equivalent analytical method).

4.8.3.3. Report electrical conductivity in deciSiemens per metre
(dS/m).

4.8.4. Test method for measuring Polynuclear Aromatic Hydrocarbons
(PAHSs) and benzo(a)pyrene.
4.8.4.1. Analysis using USEPA SW-846 Method 8100 Polynuclear
Aromatic Hydrocarbons (or an equivalent analytical method).
4.8.4.2. Calculate the sum of all 16 PAHSs for total PAHs.
4.8.4.3. Report total PAHs as mg/kg dry weight.
4.8.4.4. Report benzo(a)pyrene as mg/kg.
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4.8.5. Test method for measuring benzene, toluene, ethylbenzene and
xylenes (BTEX).
485.1. Method 501 (Volatile Alkanes and Monocyclic Aromatic
Hydrocarbons) in Schedule B (3): Guideline on Laboratory
Analysis of Potentially Contaminated Soils, National
Environment Protection (Assessment of Site Contamination)
Measure 1999 (or an equivalent analytical method).
4.8.5.2. Report BTEX as mg/kg.

4.8.6. Test method for measuring Total Petroleum Hydrocarbons (TPH).
4.8.6.1. Method 506 (Petroleum Hydrocarbons) in Schedule B (3):
Guideline on Laboratory Analysis of Potentially Contaminated
Soils, National Environment Protection (Assessment of Site
Contamination) Measure 1999 (or an equivalent analytical
method).
4.8.6.2. Report as mg/kg dry weight.

4.8.7. Test method for measuring rubber, plastic, bitumen, paper, cloth,
paint and wood.
4.8.7.1. NSW Roads & Traffic Authority Test Method T276 Foreign
Materials Content of Recycled Crushed Concrete (or an
equivalent method).
4.8.7.2. Report as percent.

Notification

4.9. On or before each transaction, the generator must provide the following to
each person to whom the generator supplies the excavated natural material:

e a written statement of compliance certifying that all the requirements set
out in this order have been met;

e a copy of the excavated natural material exemption, or a link to the EPA
website where the excavated natural material exemption can be found;
and

e a copy of the excavated natural material order, or a link to the EPA
website where the excavated natural material order can be found.

Record keeping and reporting

4.10. The generator must keep a written record of the following for a period of six
years:

e the sampling plan required to be prepared under clause 4.1.1;

e all characterisation sampling results in relation to the excavated natural
material supplied;
the volume of detected hotspot material and the location;

e the quantity of the excavated natural material supplied; and
the name and address of each person to whom the generator supplied the
excavated natural material.

4.11. The generator must provide, on request, the characterisation and sampling
results for that excavated natural material supplied to the consumer of the
excavated natural material.
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5. Definitions
In this order:
application or apply to land means applying to land by:

e spraying, spreading or depositing on the land; or
¢ ploughing, injecting or mixing into the land; or
e filling, raising, reclaiming or contouring the land.

Bgl means below ground level, referring to soil at depth beneath the ground surface.

composite sample means a sample that combines five discrete sub-samples of
equal size into a single sample for the purpose of analysis.

consumer means a person who applies, or intends to apply excavated natural
material to land.

discrete sample means a sample collected and analysed individually that will not be
composited.

generator means a person who generates excavated natural material for supply to a
consumer.

hotspot means a cylindrical volume which extends through the soil profile from the
ground surface to the proposed depth of excavation, where the level of any
contaminant listed in Column 1 of Table 2 is greater than the absolute maximum
concentration in Column 3 of Table 2.

in situ material means material that exists on or below the ground level. It does not
include stockpiled material.

in situ sampling means sampling undertaken on in situ material.
N/A means not applicable.

stockpiled material means material that has been excavated from the ground and
temporarily stored on the ground prior to use.

systematic sampling means sampling at points that are selected at even intervals
and are statistically unbiased.

transaction means:

¢ in the case of a one-off supply, the supply of a batch, truckload or stockpile
of excavated natural material that is not repeated.

¢ in the case where the supplier has an arrangement with the recipient for
more than one supply of excavated natural material, the first supply of
excavated natural material as required under the arrangement.

Manager Waste Strategy and Innovation
Environment Protection Authority
(by delegation)
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Notes

The EPA may amend or revoke this order at any time. It is the responsibility of each
of the generator and processor to ensure it complies with all relevant requirements of
the most current order. The current version of this order will be available on ’
WWW.epa.nsw.gov.au

In gazetting or otherwise issuing this order, the EPA is not in any way endorsing the
supply or use of this substance or guaranteeing that the substance will confer
benefit.

The conditions set out in this order are designed to minimise the risk of potential
harm to the environment, human health or agriculture, although neither this order nor
the accompanying exemption guarantee that the environment, human health or
agriculture will not be harmed.

Any person or entity which supplies excavated natural material should assess
whether the material is fit for the purpose the material is proposed to be used for,
and whether this use may cause harm. The supplier may need to seek expert
engineering or technical advice.

Regardless of any exemption or order provided by the EPA, the person who causes
or permits the application of the substance to land must ensure that the action is
lawful and consistent with any other legislative requirements including, if applicable,
any development consent(s) for managing operations on the site(s).

The supply of excavated natural material remains subject to other relevant
environmental regulations in the POEO Act and Waste Regulation. For example, a
person who pollutes land (s. 142A) or water (s. 120), or causes air pollution through
the emission of odours (s. 126), or does not meet the special requirements for
asbestos waste (Part 7 of the Waste Regulation), regardless of this order, is guilty of
an offence and subject to prosecution.

This order does not alter the requirements of any other relevant legislation that must
be met in supplying this material, including for example, the need to prepare a Safety
Data Sheet. Failure to comply with the conditions of this order constitutes an offence
under clause 93 of the Waste Regulation.

Examples
In situ sampling at depth

Example 1.
If the proposed depth of ENM excavation is between 1 m bgl and 1.4 m bgl, then:

e 1 sample on surface (as per the requirements of Table 2).
e 1sampleatlmbgl
¢ No further depth sampling after 1 m bgl, unless required under section 4.4.4.

Example 2.
If the proposed depth of ENM excavation is at 1.75 m bgl, then:

e 1 sample on surface (as per the requirements of Table 2).

e 1sampleatlm bgl

e 1sampleatl1.75 m bgl.

e No further depth sampling after 1.75 m bgl, unless required under section
4.4.4.
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Example 3.

If the proposed depth of ENM excavation is at 2.25 m bgl, then:

1 sample on surface (as per the requirements of Table 2).

1 sample at 1 m bgl.

1 sample at 2 m bgl.

No further depth sampling after 2 m bgl, unless required under section 4.4.4.
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Appendix E — Data Quality Objectives



DATA QUALITY OBJECTIVES

The following data quality objectives (DQO) are based on the requirements detailed in Appendix B in
Schedule B2 of the ASC NEPM (NEPC 2013).

Step 1: State
the problem

Step 2: Identify
the decision

Step 3: Identify
inputs to the
decision

Step 4: Define
the boundaries

of the study

Step 5: Develop
a decision rule

Step 6:
Acceptable
limits on
decision error

The primary objective of the remediation and validation program is to:

Describe appropriate measures by which site contamination can be managed so that the site is
suitable for the proposed project (comprising both open space and commercial land uses), in
accordance with planning guidelines and guidelines endorsed by NSW EPA.

The main problems are:

What is the extent of contamination

How many soil samples should be collected?

What sample layout should be used to achieve the above objectives?
What analytes should be tested?

e Following remediation and validation sampling, is the site suitable for the proposed land use?
Based on the outcome of the remedial works, will other media (groundwater, surface water,
vapour) require assessment?

If fill is brought to the site, is it suitable for use?
What is the waste classification of material designated for offsite disposal?

Review of a previous environmental assessments undertaken at the site;
Field observations, PID screening results, soil laboratory results;
Applicable NSW EPA and CRC CARE guidelines.

The study boundaries are defined by the proposed project area comprising the extension area (to
north and east of the existing gallery) plus the seawater heat exchange area (beneath and to
north and east of Lincoln Crescent). The site and remediation areas are shown on Figures 1 to 5.
Vertically, the remediation extent is expected to be up to 2.2m and/or to the base of fill/top of rock
or concrete.

The decision rule for soil for each identified contaminant/layer to assess the suitability of the site
will be as follows:

QA/QC assessment indicates that the data is usable;

o Where contaminant concentrations for each sample are below the validation acceptance
criteria then no further assessment/remediation is required with respect to that
contaminant/soil unit/area;

o Where contaminant concentrations are reported to exceed the validation acceptance criteria,
additional excavation and validation works will be carried out to ensure complete removal of
the identified impact, unless it can be demonstrated that there will be no unacceptable risk.

There are two types of decision errors:

e Sampling errors, which occur when the samples collected are not representative of the
conditions within the remediation area; and

e Measurement errors, which occur during sample collection, handling, preparation, analysis
and data analysis.

The null hypothesis for this study is:

e Contaminant concentrations within the subsurface of the site are more than the proposed
validation criteria.



These errors may lead the decision maker to make the following errors:

1. Deciding that the site has been adequately validated when it has actually not; and
2. Deciding that the site has not been adequately validated when it actually has.

The validation will aim with 95% probability to conclude that the site is suitable for the proposed
use (i.e. the acceptable error limit for the type 1 error is 5%). For this reason, the 95% UCL of the
mean contaminant concentration will be used as the representative concentration at the site.

The consequences of a type 2 error are less than a type 1 error and therefore we propose a
greater limit on the type 2 error (say 80% probability).

Step 7: The methodology for validation and numbers of validation samples / locations selected will be
Optimise the based on the RAP as described in Section 10.3.

design for

obtaining data.
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