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1. Introduction

1.1. General

Coffey Geotechnics Pty Ltd (Coffey) was engaged by Dexus Property Group (Dexus) to prepare a 

Detailed Site Investigation (DSI) report to support a Development Application (DA) for the proposed 

Stage 1 development of a property known as 12 Frederick Street, St Leonards (the property). Figure 1 

illustrates the location of the site. 

The Stage 1 development comprises a multi-level medical facility known as East Tower, which will 

form part of the North Shore Private Hospital. East Tower will be located at the southern end of the 

site, occupying an area of land at the north east corner of Reserve Road and Westbourne Street (the 

Stage 1 site). Figure 2 illustrates the extent of the Stage 1 site. 

The work was commissioned by Donald Cant Watts Cork on behalf of Dexus. The works were 

undertaken in accordance with our fee proposal submitted by Coffey dated 7 March 2016 (ref: 

GEOTLCOV25513AA-AD).

1.2. Proposed Development

The site historically formed part of a shale quarry that operated from about 1880 to the late 1960s. 
The proposed development will be constructed in two separate stages. The Stage 1 development 
extends over an exposed face of the former quarry walls, as illustrated below:
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Figure 1.1: Illustration of the proposed Stage 1 Development

The Stage 1 new development will consist of a five to six level medical facility, with ground floor level 
at about RL 98m (near current street level at the intersection of Reserve Road and Westbourne Street 
at the south corner of the site). Below this will be a three level basement for car parking and storage.

The current design documents show the lowest of the three basement levels will be cut into the face 
of the former quarry to a depth of about RL 87 m, and be supported by columns above the old quarry 
base (approx. RL 77 m) to create an undercroft.

Coffey understands that the Stage 2 development will comprise a modern commercial development 
across the remainder of the St Leonards Business Centre site.

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483
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1.3. Objectives

In general, the DSI has been prepared to characterise ground conditions at the site and assess the 

suitability of the site in accordance with the requirements set out under State Environmental Planning 

Policy No. 55 Remediation of Land (SEPP55). 

The specific objectives of the DSI were to: 

. Assess the potential for contamination of the site resulting from current and historical land uses;

. Investigate potential surface and subsurface contamination underlying the site in the context of 

assessing the suitability of the site for the proposed redevelopment; and

. Assess what remediation works may be required to make the site suitable for future land uses.

1.4. Scope of Work

To meet the above objectives, Coffey undertook the following works: 

. Review of previous reports prepared for the site to identify historical land uses and the 

environmental context of the site.

. Undertake a site walkover survey to observe site conditions and develop a sampling programme to 

meet the objectives outlined above.

. Undertake intrusive ground investigation works to assess the significance of potential 

contamination suspected within potential sources of contamination identified.

. Preparation of this DSI report generally in accordance with relevant sections of NSW EPA 

’Guidelines for Consultants Reporting on Contaminated Sites’ NSW OEH (2011).

1.5. Applicable Regulations & Guidelines

This assessment has been prepared having regard to the following regulations and guidance 
documentation:

. State Environmental Planning Policy No 55 - Remediation of Land

. DUAP/EPA (1998); Managing Land Contamination: Planning Guidelines

. NEPC (1999) National Environment Protection (Assessment of Site Contamination) Amendment 

Measure (NEPM) (No.1) as registered and amended in 2013, and associated Schedule B 

guidelines.

. DEC (2006); Guidelines for the NSW Site Auditor Scheme, 2nd edition

. NSW OEH (2011); Guidelines for Consultants Reporting on Contaminated Sites 

. DEC (2007); Guidelines for the Assessment and Management of Groundwater Contamination 

. Australian and New Zealand Guidelines for Fresh and Marine Water Quality, published by 

ANZECC and Agriculture and Resource Management Council of Australia and New Zealand.

Coffey Geotechnics Pty Ltd 
ABN: 93 056 929483
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2. Site Setting

2.1. Site Identification

Site identification details are summarised in Table 2.1. The location and layout of the Stage 1 site is 

shown in Figures 1 and 2, respectively. 

Table 2.1: Site Identification

~ 12 Frederick Street, st. Leonards, NSW

t:ii4filril @t!I@H Approximately 0.6ha

mIml rH’ltHltitlt! I.hl Part Lot 1 in Deposited Plan (DP) 591747

M’ Ii 24" fAflTl1ht;l IN1 - General Industrial in Willoughby Local Environmental Plan 2012

fit, Ii 24" I -=" Ie k!.t.mI Light industrial/commercial

2.2. Site Description

A site walkover was undertaken by a suitably experienced Coffey environmental engineer on 9th 

March 2016.

The Stage 1 site falls within the St Leonards Business Centre, which is located within the south 
western part of the former quarry. The Stage 1 site is situated at two distinct levels between a vacant, 

steeply sloping and mostly vegetated quarry face. 

The southern-most part of the site is situated at the crest of the former quarry (approx. RL 98m) and is 

accessed via locked gates along Reserve Road boundary. This part of the Stage 1 is vacant with the 

exception of a small brick structure and concrete pad adjacent to the Westbourne Street boundary. 
The use of this brick structure is not known. The adjoining concrete pad appears consistent with 

petroleum storage infrastructure, comprising a small underground storage tank (UST), hand pump 
and vent pipe. No UST dip/fill points were noted.

Photo 1: indicative location of brick structure and 

underground petroleum storage infrastructure.

Photo 2: concrete slab with hand pump and vent pipe.

Ground surface across the southern part of the Stage 1 site is a mixture of concrete surfacing 
associated with the former helipad, and exposed soil. A number of mature trees are present along the 
Westbourne Street boundary, and ruderal vegetation is present along the crest and slope of the 

former quarry face.

The northern portion of the Stage 1 site is situated within the base of the former quarry (approx. 
RL77m) and accessed via concrete paved road which links to Frederick Street to the north. This part 
of the Stage 1 site is occupied by a commercial warehouse that was tenanted by Australia Post. The

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483
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warehouses were concrete floored with shelving used to store various goods temporarily. No 

significant cracking or excessive staining was noted on accessible parts of the warehouse floor. The 

rooftop of this structure was used as car parking for the adjoining commercial building. Areas 

surrounding the warehouse are completely surfaced with concrete hardstand.

2.3. Surrounding land Uses

Land uses surrounding the site are summarised within Table 2.2. 

Table 2.2: Land uses surrounding the Stage 1 site

St Leonards Business Centre, which comprises 13 individual commercial office/warehouse 

units. Commercial land uses extend further beyond Frederick Street until the M2 Freeway 

approximately 450 meters north of the site.

A tunnel believed to connect to an adjacent former shale quarry was located to the north along 

the western boundary of the quarry. The tunnel has been backfilled with fill material (building 

rubble) from an unknown location.

East Various commercial/light industrial properties are located to the east of the site. The T1 

Northern railway is located approximately 300m east of the site, beyond which lies various high 

density residential apartment blocks and recreational areas.

South
Royal North Shore Public Hospital and Gore Hill Memorial Cemetery and Park. Low density 

residential properties are located south of Gore Hill Park.

West North Shore Private Hospital is located directly west of the site. Various commercial buildings 

are located further west of the site beyond which lies the Pacific Highway. Multiple high/low 

density residential structures are located west of Pacific Highway.

2.4. local Geological Setting

The site locality is situated over landforms associated with the Ashfield Shale of the Wianamatta 

Group (typically black to dark grey shale and laminite), close to the geological interface with the 

underlying Hawkesbury Sandstone (typically medium to coarse grained, quartzose sandstone). At this 

separation is the variable Mittagong Formation, several metres thick comprising interbedded shale, 
laminite and medium-grained quartzose sandstone.

The locality was a former low shale ridge that was subject to quarrying for brick-making, with the floor 
of the former quarry likely extending to the underlying Mittagong Formation or Hawkesbury 
Sandstone.

Former quarry walls are exposure to a depth of about 18 m below street level to the north of the Stage 
1 site. These exposures indicate weathered Ashfield Shale bedrock, appearing to grade from residual 
soil at road level, to slightly weathered to fresh bedrock at the base of the excavation. The 

weathering due to exposure may disguise the true rock condition behind the faces.

Fill material was expected at base and crest of the quarry. Based on site setting, it is assessed that 
the site is not located within an area affected by acid sulphate soils.

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483
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2.5. Hydrogeology and Hydrology

No creeks or rivers surround or dissect the site. The closest surface water body is Gore Creek, a 

tributary of the Lane Cove River located approximately 650m south west of the site.

Given the setting of the site is a low shale ridge, it is anticipated that groundwater exists within the 
shale / sandstone bedrock below the base of the former quarry. Groundwater seepages may occur 

within shallower soil horizons within the southern portion of the site although these are likely to 
discontinuous lenses associated with infiltration rather than indicative of the underlying water table.

Given the sites geographic location, groundwater is expected to flow south-west towards the Lane 

Cove River and its tributaries.

A search of groundwater bore licences for the area identified three registered groundwater bores 
within a 500m radius of the site. The details of these bores are summarised in Table 2.3.

Table 2.3: Licensed groundwater bores within 500m of the Site

GW103591 11/01/2001 Monitoring bore Yes 5.80

North Shore Hospital approx. 
200m south 

Reil Dealership 24 Herbert St 
Artarmon 2064 NSW 

Reil Dealership 24 Herbert St 
Artarmon 2064 NSW

GW103841 11/01/2001 Monitoring bore Yes 5.80

2.6. Site History

Coffey were engaged by Dexus to prepare a review of historic land uses as part of the following 
assessment:

. Coffey (Oct 2015); Phase 1 Preliminary Site Investigation; 12 Frederick Street, Sf. Leonards (Ref: 
GEOTLCOV25513AA; dated 9th October 2015)

The review of available records indicates:

. The site operated as a shale quarry operated by North Sydney Brick & Tile Co. It is understood 
that quarrying activities commenced in 1880 and ceased in circa1960. Site observations indicate 
that the quarry was not backfilled, but rather regraded to create two levels to facilitate 

development.

. Aerial photographs of the area indicate that site formed the south western corner of the quarry, 
with quarrying worked extending to the north and east of the Stage 1 site. The main processing 
plant for the brick and tile works were located off site, to the east/northeast of the site.

. The redevelopment of the site commenced in circa 1960 where a small warehouse was 
established on northern portion of the site, adjacent to Reserve Road. The southern portion of the 
site remained underdeveloped since this time.

. The commercial/warehouse operations were expanded on site during the 1970’s with the St 
Leonards Business Centre established on site in 1974.

. Two licenses to store Dangerous Goods were identified on site. Mockridge Bulmer was licensed to 
store approx. 1 ,400L liquid hydrocarbons associated with a printing facility situated within Unit 2 of 
the St Leonards Business Centre. Noyes Bros. Pty Ltd was licensed to store 5,000L of petroleum 

hydrocarbons within a roofed store. Both operations are understood to have operated in units to 
the north of the Stage 1 site.

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483
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. A search of the public records held by the NSW Environment Protection Authority did not identify 
the site or land immediately surrounding the site as contaminated land.

Coffey Geotechnics Pty Ltd 
ABN: 93 056 929483
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3. Preliminary Conceptual Site Model

3.1. Areas of Environmental Concern

The Phase 1 Preliminary Site Investigation report (Coffey, Oct 2015) identified a number of potential 
Areas of Environmental Concern (AECs), as outlined in Table 3.1. 

Table 3.1: Summary of AECs 
.....-

r:mmmn 

l 6illi"fiN

~

r6’l1n’fih

wnmnrm I{!i., ’’’’AAid
IFdDlI.lolll 

~
CiJ.,,,jllt::J.m

Former Quarry & 

Tile/Brick Works on 

site

Storage and use of 

hydrocarbons (on-site 

& off site)

Fill materials of 

unknown quality and 

origin

Former Printing 

Workshop

~

Metals (e.g. arsenic, 

cadmium, chromium 

(III and VI), lead 

mercury, nickel, zinc), 

and PAH

I Low- 

Moderate

I The site historically formed part of a larger shale quarry, with 

the brick/tile manufacturing works located off site to the east. 

There is potential for the transition earth metals within source 

materials, and PAH derived from kilns (i.e. derived from either 

coal/coke fuel source, or ash) may have been deposited in 

base of the quarry. Refractory bricks used within brick kilns 

may have also contained hexavalent chromium.

(Source: Industry Profile: Ceramics, Cement & Asphalt 

Manufacturing Works, DOE UK, 1996)

A small suspected UST, hand-operated pump and vent pipe 

were identified on site. The type(s) of fuels stored in this UST 

are not known.

Two separate licences to store dangerous goods were 

identified in units to the north of the site. It is unknown whether 

these tanks are still present onsite.

Observations made on site indicate that the quarry was not 

backfilled however some minor filling may have occurred to 

facilitate site development. Fill materials may have derived 

from spoil and other wastes from the quarry, or comprised fill 

materials imported from other sites.

A tunnel cut into the western face of the former quarry is 

situated to the north of the site. was been backfilled with soil in 

c.2001. The origin of these soils is unknown and appears to 

include building aggregates

A former printing workshop operated to the north of the site. 

No breaches of the Environmental Protection License were 

noted.

Notes: 

TRH: total recoverable hydrocarbon 

BTEX: benzene, toluene, ethylbenzene, xylene 

PAH: polycyclic aromatic hydrocarbon 

OCP: Organochlorine Pesticides 

PCB: polychlorinated biphenyls 

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

Solvents are typically mobile, volatile organic compounds with moderate to high vapour pressure.

TRH, BTEX, PAHs, 

heavy metals (lead)

Moderate

Heavy metals, PAH, 

TRH, BTEX, OCP, 

PCB and asbestos.

Low- 

Moderate

Acids, Alkalis, 

Solvents, Heavy 

metals

Low- 

Moderate

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483
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3.2. Exposure Pathways

The key environmental pathways and exposure routes by which potentially contaminative substances 
within AEC can reach environmental and human health receptors are assessed to comprise:

. Ingestion of site soils

. Dermal contact with soil in areas of soft landscaping

. Inhalation of vapours, dusts and fibres

. Leaching from unsaturated soils to groundwater

. Vertical and lateral contaminant migration through the saturated zone

. Contaminant migration along preferential flow pathways (e.g. existing service corridors, building 
foundations, backfilled tunnels etc.)

. Surface runoff

. Abstraction of groundwater for domestic uses

3.3. Receptors

The following receptors were identified: 

. Current and future commercial workers using the site 

. Construction workers undertaking subsurface maintenance works 

. Site visitors attending the medical facility, including children and the elderly 

. Groundwater

. Abstraction bore located within Royal North Shore Hospital 

. Surface water - Gore Creek and Lane Cover River

3.4. Preliminary Conceptual Site Model

Table 3.2 presents the preliminary conceptual site model

Coffey Geotechnics Pty Ltd 
ABN: 93 056 929483
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Table 3.2: Preliminary conceptual site model

Former Quarry & 

Tile/Brick Works

Storage and use of 

hydrocarbons (on 

site/offsite)

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483

Metals (e.g. arsenic, 

cadmium, chromium (III 

and VI), lead mercury, 

nickel, zinc), and PAH

TRH, BTEX, PAHs, heavy 

metals (lead)

Moderate

. Inhalation of dusts 

. Ingestion of dusts 

Dermal contact

. Leaching from 

unsaturated soils 

. Groundwater migration 

. Contaminant migration 

along preferential flow 

pathways

Moderate . Inhalation of dusts, 

vapours and fibres 

. Ingestion of dusts 

. Dermal contact 

. Leaching from 

unsaturated soils 

. Groundwater migration 

. Contaminant migration 

along preferential flow 

pathways

. CurrenUFuture Commercial 

Workers 

. Site Visitors 

. Ground workers (future 

maintenance event)

. Groundwater 

. Groundwater abstraction 

bore off site 

. Surface water off site

. CurrenUFuture Commercial 

Workers 

. Site Visitors 

. Ground workers (future 

maintenance event) 

. Groundwater 

. Groundwater abstraction 

bore off site 

. Surface water off site

Extensive hard surfacing will restrict current and future site 

workers being exposed to fill below buildings, although workers 

involved in site redevelopment and/or future subsurface 

maintenance will be exposed to fill.

Existing hard surfacing and associated site drainage is 

anticipated to restrict infiltration. The CO PC identified from the 

former quarry and brick/tile manufacturing facility are not 

readily soluble and strongly adsorbed to soils. For these 

reasons, soils impacted by the former quarry and brick/tile 

manufacturing facility are unlikely to significantly impact 

groundwater and surface water receptors.

A small suspected UST and associated pump/vent pipe were 

identified on site. Spillages and leakages have the potential to 

infiltrate the underlying soil. Fuel contaminated soils has the 

potential to pose risks to future construction workers via dermal 

contact, ingestion and inhalation pathways, and future site 

occupants via the vapour inhalation pathway.

Extensive hard surfacing will restrict current and future site 

workers being exposed to hydrocarbon impacts below 

buildings, although workers involved in site redevelopment 

and/or future subsurface maintenance will be exposed to 

impacts if present.

Existing hard surfacing and associated site drainage is 

anticipated to restrict infiltration. Certain COPC within fill may 

be soluble which in turn could affect underlying groundwater

9
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Fill materials of unknown 

quality and origin

Heavy metals, PAH, TRH, 

BTEX, OCP, PCB and 

asbestos.

Low- 

Moderate

. Inhalation of dusts, 

vapours and fibres 

. Ingestion of dusts 

Dermal contact

. Leaching from 

unsaturated soils 

. Groundwater migration 

. Contaminant migration 

along preferential flow 

pathways

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483

. CurrenUFuture Commercial 

Workers 

. Site Visitors 

. Ground workers (future 

maintenance event)

. Groundwater 

. Groundwater abstraction 

bore off site 

. Surface water off site

quality, although it is anticipated that the distance between site 

and surface water and abstraction points off site will mitigate 

the potential risks to these receptors.

As noted above, existing hard surfaces across the site will 

restrict current and future site workers from being exposed to 

fill below buildings.

Volatile CO PC within fill, where present, may pose potential 

risks to site workers via inhalation pathway, although given the 

site was developed in c.1974, it is anticipated that some 

degradation of these CO PC has occurred.

Workers involved in site redevelopment and/or future 

subsurface maintenance will be exposed to fill.

Existing hard surfacing and associated site drainage is 

anticipated to restrict infiltration. Certain COPC within fill may 

be soluble which in turn could affect underlying groundwater 

quality, although it is anticipated that the distance between site 

and surface water and abstraction points off site will mitigate 

the potential risks to these receptors.
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Former Printing workshop 

(Offsite)

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483

Acids, Alkalis, Solvents, 

Heavy metals Moderate

. Inhalation of dusts, 

vapours and fibres 

. Ingestion of dusts 

. Dermal contact 

. Leaching from 

unsaturated soils 

. Groundwater migration 

. Contaminant migration 

along preferential flow 

pathways

. CurrenUFuture Commercial 

Workers 

. Site Visitors 

. Ground workers (future 

maintenance event) 

. Groundwater 

. Groundwater abstraction 

bore off site 

. Surface water off site

Accidental releases/spillages from process fluids and waste 

storage areas from within the former printing workshop have 

the potential to affect soil and groundwater conditions locally in 

areas to the north of the Stage 1 site, although it is anticipated 

that existing hard surfaces in the workshop would reduce the 

significance of impacts from accidental releases.
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3.5. Data Gaps and Uncertainties

Based on a review of available data, data gaps and uncertainties are considered to include the 

following: 

. Insufficient data to assess the quality of fill material and underlying natural soils across the site as 

a result of historic quarrying activities and subsequent development of the St Leonards Business 

Centre.

. Insufficient data to assess the quality of fill material and underlying natural soils as a result of 

historic fuel storage on site, and off-site. 

. Insufficient data to assess groundwater quality. 

. The variability of the COPC within the fill material. 

. Quality of soils exposed along the face of the former quarry. 

. Waste classification of the surplus fill and natural materials excavated as part of the proposed 

development.

Coffey Geotechnics Pty Ltd 
ABN: 93 056 929483
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4. Project Data Quality Objectives

4.1. Data Qual ity Objectives

As stated in Section 5 of Schedule B2 - Guideline on Site Characterisation in the National 

Environment Protection (Assessment of Site Contamination) Measure (the ASC NEPM) (NEPC 1999, 
amended 2013), the data quality objectives (000) process is used to define the type, quantity and 

quality of data needed to support decisions relating to the environmental condition of a site. 

The seven-step 000 process adopted for this assessment is provided below:

Step 1 : State the Problem

The Preliminary Site Investigation (Coffey, Oct 2015) has identified a number of AECs that has the 

potential to have resulted in contamination of the subsurface. The primary objectives of this 

assessment are to:

. assess the nature, extent and significance of potential risks associated with the potential sources 
of contamination present within the Stage 1 site;

. provide an opinion on whether the site is suitable for the proposed residential development from a 
contamination perspective, in accordance with SEPP 55; and

Based on this, the main problems are:

. How many sampling locations should be established on site, and where?

. Are there access restrictions present that may affect the location of sampling locations, and the 

method(s) used for excavation and drilling?

. To what depths should the sampling locations be extended to?

. At what depth should soil samples be collected?

. What are the contaminants of potential concern?

Step 2: Identify the Decision

Is the site suitable for the proposed redevelopment from a contamination perspective?

Step 3: Identify Inputs to the Decision

The primary inputs to assessing the above include: 

. Information presented in the Preliminary Site Investigation (Coffey, Oct 2015). 

. Observations and soil headspace screening measurements made by Coffey during field 

investigations. 

. Results of current investigations undertaken on-site. 

. Relevant legislation and regulatory guidelines.

Step 4: Define the Study Boundaries

The study boundaries are defined by the boundaries of the site as shown in Figure 2. This represents 
the area within Stage 1 development site. 

The vertical boundary is defined by the depth to bedrock beneath the site, although this boundary 

may require adjustment where contamination is observed to extend significantly into the underlying 
bedrock.
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The following constraints within the study boundaries presented limitations on the sampling strategy 

developed for the Stage 1 site: 

. Access restrictions associated with on-site buildings. 

. Steep slope and dense vegetation preventing access to conduct sampling on the exposed quarry 
face.

. Location of underground services.

Step 5: Develop a Decision Rule

The decision rule to assess the suitability of the site will be as follows:

. Quality Assurance / Quality Control (QNQC) assessment indicates that the data is usable; and

. Where contaminant concentrations are reported below the adopted health and environmental 

assessment criteria, or

. No plausible exposure mechanisms where human or environmental receptors may be exposed to 

potentially contaminated media in the context of the current and proposed future use of the site.

Step 6: Specify Limits of Decision Errors

The acceptable limits on decision errors to be applied in this investigation and the manner of 

addressing possible decision errors have been developed based on the Data Quality Indicators 

(DQls) of precision, accuracy, representativeness, comparability and completeness, which are 

presented in the Data Validation Report in Appendix A. The acceptable limits on decision errors are 

as follows: 

. The acceptable limit on decision errors is a 5% probability of providing a false negative statement 

(i.e. assessing that the average concentrations of COPC are less than the assessment criteria 

when they are actually greater than the assessment criteria). Where data sets are sufficiently 

populated the 95% UCL of the arithmetic mean will be used to calculate this probability and the 

95% UCLs are to be less than the assessment criteria. In applying statistical analysis of a data set: 

No individual sample result should have a concentration that exceeds 250% of the adopted 
site assessment criteria; 

The standard deviation of a sample population should not exceed 50% of the adopted site 

assessment criteria.

. Asbestos - the following approach was adopted with regard to the assessment of asbestos in soil: 

Visual observation of presence of asbestos in the form of Asbestos Containing Material 

(ACM) in surface soils during the site walkover, and subsequent intrusive investigations will 

be undertaken. 

Should ACM be observed then site specific factors will be considered and an approach for 

further investigation will be assessed. This could include adoption of amended ASC NEPM 

and WA Department of Health (DoH) (2009) methodology for calculation of percentage of 

asbestos.

Should evidence of AF and/or FA be observed then criteria (and methodology) in the 

amended ASC NEPM and WA DoH (2009) will be adopted. 

The adopted site assessment criteria are nominated in Section 5 of this report.

Step 7: Optimise the Design for Obtaining Data 

Based on the previous Steps 1 to 6 of the DQO process, the optimal design for obtaining the required 
data is presented in the following sections (i.e. proposed field and laboratory programs).
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4.2. Scope of Investigation Works

Site investigation works were undertaken by Coffey between 15 and 18 March 2016, and the 29th 

March 2015. Groundwater sampling was carried out on the 1st April 2016. The investigation locations 

are shown in Figure 2. 

In summary, field works comprised: 

. Location and clearance of underground services, and set out of proposed sampling locations at 

cleared locations;

. Drilling of 8 boreholes (i.e. BH1 to BH8) to depths ranging between 6.0m (BH6, BH7 and BH8) and 

25.4m (BH1) below ground surface (mbgs). BH1 was drilled from helipad level (i.e. RL 97.5m) to a 

relative depth of RL 72.1 m. The remaining boreholes were extended to relative depths between RL 

88.4m (BH4) and RL 68.1 m (BH5).

. Drilling of three hand augered boreholes (i.e. AH01 to AH03) completed to depths between O.4m 

and 0.55mbgs.

. Groundwater monitoring wells were installed in BH02 and BH03. Well development, purging and 

sampling of the two monitoring wells installed within the site.

. Soil samples collected from all boreholes were submitted for chemical analysis, with the exception 

of BH4.

. Chemical analysis of 23 primary soil samples from 11 sampling locations and two groundwater 

samples for a range of COPC. 

. Implementation of a QNQC program including chemical analysis of two blind intra-lab duplicate 

soil samples, one inter-laboratory duplicate, one equipment rinsate blank sample, two trip blank 

samples and two trip spike samples.

4.3. Sampling and Analysis Plan

4.3.1. Rationale for Sampling Pattern and Density - Former 

Helipad (southern part of site)

Based on our review of available information, the southern-most portion of the site comprised the 

former the crest of the quarry, prior to being used as a helipad associated with the adjoining hospital. 
The main sources of contamination identified in this portion of the site include: 

. Fill of unknown origin or quality which may have resulted in a randomly distributed contamination 

throughout the shallow soil profile. 

. Former UST, hand pump and vent. 

In light of the above, sampling locations were positioned on a broadly systematic sampling pattern 
across the site. Three soil boreholes (BH6, BH7 and BH8) were also positioned targeting the former 

UST and associated infrastructure. 

The southern portion of the site covers an approximate area of 1 ,300m2. Table A of the Sampling 
Design Guidelines (NSW EPA, 1995) recommends a minimum of 7 sampling positions for a 2,000m2 
site, and hence exceeds the sampling density recommended by the NSW EPA.
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4.3.2. Rationale for Sampling Pattern and Density - Base of 
Former Quarry (northern part of site)

The main sources of contamination within the base of the former quarry (northern part of Stage 1 site) 

comprise: 

. Former quarry operations - fill derived from quarry workings, and tile/brick works to the east of the 

site. 

. Storage and use of fuel and hydrocarbons off site to the north. 

. Former printing workshop located to the north of the site. 

Existing buildings present within the base of the former quarry restricted investigation works, with 

three sampling positions (BH2, BH3 and BH5) located within this area of the site. The resulting 

sampling density is lower than that recommended within the Sampling Design Guidelines (NSW EPA, 

1995) for an investigation area of this size. 

It was noted that BH2 and BH3 were positioned slightly to the north of the Stage 1 boundary to 

minimise disruptions to tenant operations. However, given that these boreholes were situated 

between the historic fuel storage area/printing workshop and the Stage 1, and were both converted to 

groundwater monitoring wells, it is assessed that data from these sampling locations will provide an 

indication of groundwater quality impacts associated with these historic off site sources.

4.3.3. Investigation and Soil Sampling Methodology

In general, the investigation and soil sampling methodology is outlined in Table 4.1. 

Table 6.2: Summary of Investigation and Soil Sampling Methodology

~

Below Ground 

Service Clearance

Borehole Drilling

A DBYD Underground Services Check was carried out prior to commencement of works. 

Investigation locations were also scanned by an underground service clearance sub- 

contractor to check for the presence of below ground services. Drilling locations were set up 

in areas cleared for below ground services. 

Ground Penetrating Radar (GPR) was also used to assess the extent of the UST located 

within the former helipad.

Where present, hard surfaces were cored using a large diameter circular cutting bit and 

removed. 

Once the surface layer was removed, hand auguring was used initially to progress each 

borehole to a suitable depth to avoid the potential for undetected below ground services. 

Boreholes were drilled using a drilling rig equipped with continuous flight augers and triple 

barrel (NMLC) coring capabilities. Where practicable (dependent upon the depth and 

characteristics of the fill materials), driven split tube sampling was employed to collect 

relatively undisturbed soils samples for chemical analysis and to observe soil stratigraphy. 

Where sampling from driven split tube was not possible samples were collected from the 

hand auger or auger drill bit. Each borehole was subsequently progressed to a depth where 

the auger drill bit refused on bedrock. Each borehole was subsequently progressed using 

coring techniques. 

Drilling locations were recorded using a hand held GPS unit by the Coffey engineer 

supervising the drilling works.
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Hand Augering

Soil Logging

Soil Sampling

Soil Splitting

Soil Screening

Sample Handling 

and Transportation

Decontamination of 

sampling 

equipment

Reinstatement & 

disposal of soil 

cuttings

Three hand augered boreholes were established to improve the assessment of fill within the 

former helipad. Where present, the grass covering at each borehole location was removed 

and set aside prior the commencement of drilling. Disturbed soil samples were collected 

directly from the hand auger. Following completion, each hand auger borehole was backfilled 

with remaining soil material, and the loose grass covering was re-instated.

Soil logging was undertaken by suitably qualified and experienced Coffey engineer/scientists 

in accordance with Coffey’s Standard Operating Practices (SOP), which is consistent with 

AS1726 (1993) Geotechnical Site Investigations, and AS4482 (2005) Guide to the 

Investigation and Sampling of Sites with Potentially Contaminated Soil. 

All drilling works were directed by the engineer supervising the works. All borehole logging, 

field screening sampling works were carried out by the Coffey engineer/scientist. 

In general, soil samples were collected to target different horizons within fill materials and 

then at approximately each one metre intervals thereafter or at changes in soil horizon or 

where indications of potential contamination were noted. 

Soil samples collected from the hand auger, split tube or auger bit were placed as quickly as 

practicable into sample jars provided by the laboratory. Sample jars were filled to the top to 

reduce headspace. Visual, olfactory, and field screening data were recorded (refer Borehole 

Logs; Appendix B).

Duplicate samples were collected by dividing soils collected from the hand auger and placed 

into two laboratory jars. 

Blind duplicate samples were denoted ’DUP’ (e.g. DUP1). Inter laboratory duplicate samples 

were labelled with the suffix ’A’ (e.g. DUP01A)

Field heads pace screening using a Photoionisation Detector (PI D) with a 10.6eV lamp was 

undertaken where practicable to assess the potential presence of VOC to guide scheduling of 

chemical testing. 

Soil headspace screening was undertaken on soils at discrete depths at each borehole 

location by placing a small quantity of soil inside a zip-locked plastic bag and sealed. The 

sample was agitated and then the plastic bag was pierced using the tip of the PID. The 

readings on the PID were observed and the maximum reading recorded on the field log 

sheet. The PID readings are presented in each borehole log. PID calibration records are 

provided within Appendix C.

Sample collection, storage and transport were conducted in general accordance with the 

relevant Coffey SOP. Soil samples were immediately placed into laboratory supplied glass 

jars, with Teflon lined seals to limit possible volatile loss and placed into an ice chilled cooler. 

The samples were dispatched to the laboratories under chain of custody control. 

Non-disposable sampling equipment was decontaminated by scrubbing with Decon 90 

solution and rinsed with potable water between samples. 

Rinsate blank samples were collected by pouring laboratory distilled water over non- 

disposable sampling equipment following decontamination to assess the efficiency of field 

decontamination procedures and assess the potential for cross contamination to occur 

between sampling positions. One rinsate blank sample was collected off the solid auger 

during the soil sampling programme following decontamination.

In general, boreholes were backfilled with drill cuttings and the top 200mm was plugged with 

concrete.

L
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4.3.4. Groundwater Sampling Methodology

The methodology to install, develop and sample groundwater monitoring wells on the site is outlined 

in Table 4.2. 

Table 4.2: Groundwater Well Installation, Development and Sampling Methods

Well development

Groundwater Level 

&NAPL 

Measurements

Well Purging

Sampling Method

Sample Splitting

Decontamination 

Procedure

Two boreholes, BH2 and BH3, were converted to groundwater monitoring wells. 

Each well was constructed with lengths of 50mm diameter screw threaded casing. A length of 

machine slotted casing was positioned to intercept groundwater, with lengths of solid casing 

extended to the surface. The well annulus was backfilled with fine gravel to the top of the 

screened interval. A 0.3m thick bentonite seal placed over the gravel pack. The remaining well 

void was backfilled with selected cuttings from the drilling. Bolted steel flush-fitting covers were 

used to complete each well at surface. Logs are included in Appendix B. 

Well development was undertaken shortly after well installation. Each well was developed 

using a disposable bailer. 

Groundwater levels and the presence of Non Aqueous Phase Liquids (NAPL) were recorded 

using an oil/water interface probe (IP).

Groundwater was purged from each monitoring well using a disposable bailer for each well in 

accordance with Coffey SOP. During purging, groundwater was monitored for pH, 

Temperature, Dissolved Oxygen, Electrical Conductivity and Redox Potential. Groundwater 

sampling was conducted following the stabilisation of groundwater parameters, three well 

volumes had been purged, or the well was purged dry.

Groundwater samples were recovered from each of the monitoring wells using a disposable 

bailer in accordance with Coffey SOP. Groundwater sampling sheets are provided in Appendix 

D.

Duplicate samples were collected by filling up two sample containers simultaneously.

The IP and water quality meter was decontaminated by scrubbing with Decon 90 solution and 

rinsed with potable water between wells. 

As disposable bailers were used for sampling, no decontamination of sampling equipment was 

required.

Sample Preservation Samples were placed in laboratory supplied bottles containing appropriate preservatives with 

minimal headspace. Samples collected for metals were filtered in the field using 0.45~m 

disposable Waterra filter packs. Sample containers were immediately capped and placed in an 

insulated container filled ice. The samples were dispatched to NATA accredited laboratories 

under chain of custody control.

4.4. Quality Assurance/Quality Control

A quality assurance/quality control plan was designed to achieve predetermined DQOs and to 

demonstrate accuracy, precision, comparability, representativeness and completeness of the data 

generated and the procedures for assessing the DQOs are met. A standalone Data Validation 

Assessment is presented within Appendix A. 

The results of the Data Validation Assessment conclude that the data is directly usable for the 

purposes of this assessment.
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4.5. Laboratory Details

Analysis was carried out by the following laboratories who hold NATA accredited analytical methods: 

. Primary Laboratory - Eurofins MGT, Lane Cove West NSW 

. Secondary Laboratory - ALS Laboratory, Smithfield NSW
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5. Assessment Criteria

5.1. Health Investigation Levels

Schedule B1 of the National Environment Protection (Assessment of Site Contamination) Measure 

1999 (the ’ASC NEPM’) (NEPC, 2013), states that ’the selection and use of investigation levels 

should be considered in the context of the iterative development of a Conceptual Site Model’. Based 

on information describing the proposed development, Coffey considers the proposed redevelopment 

of the site for the medical facility will introduce a number of different receptor groups, including:

. Construction workers during site development, and workers conducting future subsurface 

maintenance works.

. Adult workers within the medical facility once developed including medical staff, and other 

employees involved with the administration and support functions within the medical facility. 

. Persons attending the medical facility, including sensitive populations (i.e. children and the 

elderly). It is anticipated that the duration of attendance of these receptors may vary from day visits 

to extended periods of time. 

. Site visitors attending the site periodically for short durations to visit persons attending the medical 

facility. 

Schedule B7 of the ASC NEPM (NEPC, 2013) states that the Health Investigation Levels (HIL) 

developed for the commercial/industrial land use scenario are not applicable to a site used frequently 

by more sensitive groups such as children and the elderly (i.e. hospitals and hospices). To account for 

these sensitive receptors, Coffey considers that the adoption of HIL consistent with a high density 
residential setting (HIL B) is reasonable, given: 

. The HIL B criteria were derived to account for adults, children and infants who spend the majority 
of their time indoors within the premises, with some limited use of communal outdoor areas on site. 

. Opportunities for direct access to soil on site will be minimal. 

. The HIL B criteria are conservative, and hence appropriate for a Tier 1 assessment. 

The reported soil analytical data was also compared to the HIL for a generic commercial/industrial 

setting to assess potential health risks to construction workers involved with the redevelopment of the 

site.

5.1.1. Health Investigation Levels - Soils

The HILs for soils were sourced from:

. NEPC (2013) National Environment Protection (Assessment of Site Contamination) Measure 1999 

(ASC NEPM).

. Friebel and Nadebaum (2011); CRC Care Technical Report No.1 0 - Health Screening Levels for 

Petroleum Hydrocarbons in Soil and Groundwater.

Schedule B1 of the ASC NEPM (NEPC, 2013) provides HILs for various exposure settings. For 

compounds where the allowable soil vapour HSL exceeds the chemical constituent saturation 

concentration, Health Screening Levels (HSL) for direct contact pathways listed in Table B4 of CRC 

CARE Technical Report No.1 0 (Friebel and Nadebaum; 2011) have been adopted as the health risk 

screening level for this assessment. The values adopted assume conservative characteristics 

regarding site conditions; namely, sandy soil profile and contamination occurring within the upper 1 m 

of soil.
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A summary of the adopted health-based soil investigation levels is provided in Table 5.1. Table 1 in 

Appendix E provide a summary of the laboratory data against the adopted health based soil 

investigation levels. 

Table 5.1: Soil Investigation levels - Human Health

. 
. .. .

I~dmmml~

h!it;nltlti IWm:CII! ~

\iIiIDl!IDl1[I \iIiIDl!IDl

500 3,000

150 900
.. ..

500 3,600

30,000 240,000

1200 6000
.. ..

1200 1500

60,000 400,000

120 730
.. ..

45 260

110 9,0002.3

5,8002 27,0002

8,1002 38,0002

0.5 3

160 99,0002

55 27,000

40 230

3 NL

4 40
.. ..

400 4,000

7

No visible asbestos identified

tij.t4"’t;tt1llij.],t1Hi!t4,i’

Arsenic

Cadmium

Chromium (VI) 
5 

Copper

Nickel

Lead

Zinc

Mercury

F1 (TRH C6-C9 excluding BTEX)

F2 (TRH C1Q-C16 excluding Naphthalene) 

F3 TRH C16-C34

F4 TRH C34-C40

Benzene

Toluene

Ethylbenzene

Total Xylene

Naphthalene 

Carcinogenic PAH as Benzo(a)pyrene TEQ 
4

Total PAHs

Total PCB

Asbestos 

(as Bonded ACM or asbestos fines)

Aldrin + Dieldrin 10 45

Chlordane 90 530
.. ..

DDT +DDE+DDD 600

Endrin 20

3,600 

100

Heptachlor 10 50
.. ..

Hexachlorobenzene 15 80
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Methoxychlor 500 
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Toxaphene 160

Notes: 

1. Schedule B(1), Guideline on the Investigation Levels for Soil and Groundwater (NEPC, 1999) unless stated otherwise. 

2. Table A4 - Soil Health Screening Levels for Direct Contact (CRC Care Technical Report NO.10 (Friebel and Nadebaum; 

2011) 

3. HSL D criteria for TRH F2 derived by subtracting the HSL D criteria for Naphthalene (11 ,000mg/kg) from the HSL D criteria 

for TRH C10-16 (20,000mg/kg). 

4. TEQ = Toxicity Equivalent Quotient 

5. Soils were tested for Total Chromium, which comprises both Chromium (III) and Chromium (VI) valence states. The HIL for 

Chromium (VI) has been adopted as a conservative assessment threshold.

5.1.2. Health Investigation Levels - Groundwater

The nature of the proposed development will restrict human exposure to groundwater via direct 

pathways (e.g. incidental ingestion, dermal contact). Coffey understands that groundwater abstraction 

is not proposed as part of the development. 

The ASC NEPM (NEPC, 2013) presents groundwater HSL for vapour intrusion pathway. The field 

investigations recorded standing water levels in BH2 and BH3 to be 1.1 m and 1.4mbgs (i.e. approx. 
RL 76m). Given that the development will form substantial undercroft below the proposed 

development and the lower car park levels will be situated at RL 87.5m (i.e. +11.5m), groundwater 
data was compared to groundwater HSL for a residential setting (HSL A & HSL B), assuming a sandy 
soil with groundwater table greater than 8m.

5.2. Ecological Investigation levels 

5.2.1. Soil

Extensive landscaping is not proposed as part of the proposed development. Landscaping currently 
exists within the site, in the form of a number of mature trees and ruderal vegetation along the former 

quarry face. Given that existing landscaping will be removed as part of site redevelopment, and 

replaced by landscaping within designated planter boxes/tree pits in imported growing medium, it is 

assessed that the ecological investigation levels (ElL) and ecological screening levels (ESL) set out 

within the ASC NEPM (NEPC, 2013) are not considered applicable for the site.

5.2.2. Groundwater Investigation Levels (GIL)

The Guidelines for the Assessment and Management of Groundwater Contamination (NSW DECC, 

2007) state that ’water quality objectives should always protect the groundwater quality to a level that 

meets the most sensitive end user’s requirements’. The following beneficial uses of water within and 

down hydraulic gradient of the site were identified: 

. Abstraction bore located approximately 200m south of the site within North Shore Hospital 

grounds. This bore abstracts groundwater for ’domestic’ purposes from a depth of 180mbgs, and 

status is unknown.

. Gore Creek, a freshwater tributary of the Lane Cove River, located approximately 650m south 

west of the site.
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On this basis, the groundwater investigation levels (GILs) adopted for this assessment are based on 

the following guidelines: 

. ANZECC and ARMCANZ (2000). National Water Quality Management Strategy, Australian Water 

Quality Guidelines for the Protection of Aquatic Ecosystems.

. National Health and Medical Research Council and Natural Resource Management Ministerial 

Council (2011); Drinking Water Guidelines. 

The ANZECC/ARMCANZ (2000) guidelines provide Trigger Values for organic and inorganic 
chemicals in freshwater and marine aquatic environments. The nearest surface water receptor is the 

freshwater Gore Creek which is likely to have been impacted (to varying degrees) by urban run-off. As 

such, the screening criteria selected for the site are the freshwater aquatic criteria for moderately 
disturbed ecosystems (95% level of protection). 

ANZECC/ARMCANZ (2000) states that there is currently insufficient data to derive high reliability 

trigger values for various contaminants. For these contaminants, low reliability trigger values have 

been adopted as initial screening levels. 

ANZECC/ARMCANZ (2000) states that there is currently insufficient data to derive a high reliability 

trigger value for TPH but propose a low reliability trigger value for TPH of 7Ilg/L. This guideline is 

generally considered by industry to be overly conservative and is also well below the TPH detection 

limit that most laboratories can achieve. Therefore the LOR is adopted as an appropriate screening 

trigger for TPH assessment (NSW DECC, 2007). 

Although reticulated drinking water is readily available in St Leonards and areas surrounding the site, 
it is considered appropriate to assess groundwater quality against the health-based guideline values 

presented in the Drinking Water Guidelines (NHMRC/NRMMC, 2011) to reflect potential health risks 

associated with consumption of groundwater via the licensed groundwater bore in use within the 

adjoining hospital for domestic purposes. 

NSW DECC (2007) Guidelines for the Assessment and Management of Groundwater Contamination 

states that where the generic groundwater assessment criterion is below the laboratory LOR, the LOR 

should be used instead of the existing generic investigation levels. 

A summary of the adopted groundwater investigation levels is presented in Table 5.2. Groundwater 

results are summarised in Table 2 in Appendix E, which illustrates the comparison between the 

groundwater analytical data and the groundwater investigation levels outlined below. 

Table 5.2: Summary of Groundwater Investigation Levels

Laboratory ANZECC 2000 Drinking Water I Adopted Gmu"dw’’’’

Analyte Limit of Reporting 95% Trigger Values(1) Guidelines(2) Investigation Level

(llg/L) (llg/L) (llg/L) (llg/L)

Arsenic 1 13 10 10

Cadmium 0.1 0.2 2 0.2

Chromium 1 1 50 1

Copper 1 1.4 2,000 1.4

Lead 1 3.4 10 3.4

Mercury 0.1 0.6 1 0.6

Nickel 1 11 20 11

Zinc 5 8 - 8

Benzo( a )pyrene 1 0.1(LW) 0.01 1 (a)

Naphthalene 1 16 - 16

Anthracene 1 0.01 (LR) - 1 (a)
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Laboratory ANZECC 2000 Drinking Water I Adopted Grnu"dw’’’’

Analyte Limit of Reporting 95% Trigger Values(1) Guidelines(2) Investigation Level

(llg/L) (llg/L) (llg/L) (llg/L)

Phenanthrene 1 0.6(LW) - 1 (a)

Fluoranthene 1 1 (LW) - 1

TPH C6-C9 20 - - 20 (b)

TPH C1Q-C14 50 - - 50 (b)

TPH C15-C28 100 - - 100 (b)

TPH C29-C36 100 - - 100 (b)

Benzene 1 950 1 1

Toluene 1 180 (LR) 800 180

Ethylbenzene 1 80 (LR) 300 80

Xylene (m&p) 2 75(LR)(c) - 75(LR)(c)

Xylene (0) 1 350(LR) - 350

Xylenes 3 - 600 600

VOC Various - - LOR

Notes: 

(1) Australian and New Zealand Environment and Conservation (2000) National Water Quality Management Strategy - 

Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Trigger values under the 95% protection 
level for freshwater - where biological or chemical data has not been gathered for a slightly to moderately disturbed 

ecosystem. 

(2) National Health and Medical Research Council and Natural Resource Management Ministerial Council (2011) Drinking 
Water Guidelines. 

(LR) Low Reliability trigger values for 95% protection level, due to its potential bioaccumulation effects, recommended by 
ANZECC/ARMCANZ (2000). To be used as an indicative interim working level only. 

(LR*) Low Reliability trigger values for 99% protection level, due to its potential bioaccumulation effects, recommended by 
ANZECC/ARMCANZ (2000) for slightly to moderately disturbed systems. To be used as an indicative interim working 
level only. 

(a) As the practical limit of reporting is above the nominated groundwater investigation level for this analyte, the laboratory 
limit of reporting will be used as the investigation levels (NSW DECC, 2007). 

(b) In the absence of a nominated guideline value, the laboratory LOR has been taken as the nominal trigger value for the 

presence of TPH compounds in groundwater as will be used as the investigation levels (NSW DECC, 2007). 

(c) Trigger level adopted for Xylene (m&p) is the low reliability trigger level for Xylene (m) as set out within ANZECC (2000).

5.3. Soils - Other Considerations

5.3.1. Aesthetic Criteria

Although no specific numeric aesthetic guideline values are provided, NEPC (2013) requires the 

consideration of aesthetic issues (as a result of contamination), arising from soils within the site. The 

following assessment criteria were adopted when considering soil aesthetics: 

. no highly malodourous soils, taking into consideration the natural state of the soil;

. no staining or discolouration in soils, taking into consideration the natural state of the soil; and

. no large or frequently occurring foreign materials present (to the extent practicable);

5.3.2. Management Limits

In accordance with Section 2.9 of NEPM Schedule 81, consideration of Management Limits has been 

undertaken to assess whether the reported soil conditions has the potential to pose a potential risk to 

buried infrastructure, fire and explosion hazards, or the formation of NAPL. A summary of the adopted 

management limits for this site is provided in Table 5.3. 

Coffey Geotechnics Pty Ltd 
ABN: 93056 929483

24



Table 5.3: Summary of site management limits considered within this assessment

F2: TRH C1Q-C16 Coarse 1,000

F3: TRH C16-C34 Coarse 2,500

F4: TRH C34-C40 Coarse 10,000
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6. Ground Conditions

6.1. Subsurface Conditions

Ground conditions encountered at the quarry floor comprised a thin layer of fill overlying sandstone 

bedrock. The fill materials encountered comprised sandy Clay to silty/clayey Sand and ranged in 

thickness from O.4m and 1.1 m. The bedrock was encountered at RL 76.5m to RL 72.6m and was 

described as typically fine to medium grained, high strength sandstone with dark grey laminations, 

interpreted to be Mittagong Formation, grading to Hawkesbury Sandstone at depth. 

Available aerial photographs indicate that quarrying extended close to the southern boundary of the 

site. The exposed quarry walls are steeply sloping and expose a typical residual soil and deeply 
weathered shale bedrock profile. Deterioration of the quarry face has resulted in an accumulation of 

debris at the toe of the slope and existing retaining walls. 

The former helipad present within the southern portion of the site appears to have been formed 

loosely to moderately compacted fill, which typically comprised silty Clay with varying gravel content. 

The thickness offill recorded at BH1 was 19.5m, which reduced to approximately 1m to 3m in 

boreholes positioned along the site sit boundary (i.e. BH4, BH6, BH7 and BH8) 

A generalised ground model interpreting the findings of the investigation is presented in Figure 3. It is 

noted however that the quality of fill and batter angles of the former quarry face in the southern corner 

of site are unknown, and have only been partially assessed by the borehole drilling due to access 

constraints.

Borehole logs are presented in Appendix B. 

As part of the investigation, GPR techniques were used to estimate the extent of the UST present 
within the southern portion of the site. In summary, the GPR survey was inconclusive suggesting the 

UST is situated directly beneath the concrete pad, if still present within the site.

6.2. Visual/Olfactory Indications of Contamination

No olfactory of visual evidence of contamination was found in any of the boreholes, with the exception 
of a slight diesel odour detected in BH1 at 18.5mbgs. No staining was observed and soil headspace 
measurements were 3.2 and 3.3ppm. Given the depth of this observation and the proximity to the 

underlying weathered siltstone, it is considered plausible the odour derives from auger drilling through 
fill (i.e. which has likely derived from the quarrying operations), rather a man-made source. 

No materials suspected to contain asbestos were observed in soils encountered during drilling 1. 

Soil headspace measurements from soil samples collected from each sampling location within the 

vicinity of the UST ranged from 2.1 ppm to 126ppm, with most readings less than 20ppm which 

indicates that there is a low potential for volatile organic compounds to be present in those soil 

samples. The highest reading corresponded with the sample collected from BH6 (4mbgs) where no 

odour was noted. Sample BH6 (4mbgs) was subsequently submitted for laboratory analysis where

1 

Coffey recognise that augered boreholes have limitations when characterising fill materials, as they are less 

conducive to allowing anthropogenic inclusions (including potential asbestos containing materials) than other 

investigation methods such as test pitting. Coffey considers that uncertainty associated with the presence of 

potentially unidentified contamination between investigation positions and limitations of the investigation methods 

can be addressed as part of contingency planning to manage unexpected finds of contamination during the 

proposed development works.
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trace concentrations of TPH C10-C16 were detected. Other chemical indicators associated fuel 

hydrocarbons were reported below the LOR, indicating the elevated PID reading may derive from 

auger drilling through weathered siltstone, rather than the UST. 

Soil headspace readings within sampling locations within the remainder of the site were below 

10ppm, indicating there is a low potential for volatile organic compounds to be present in soil 

encountered at these sampling locations. 

Soil headspace measurements are presented in borehole logs provided in Appendix B.

6.3. Groundwater Conditions

Groundwater inflow was not encountered in any of the boreholes. Standing water levels were 

recorded in BH2 and BH3 at depths of 1.1 m (RL 75.9m) to 1.4mbgs (RL 75.6m), respectively. 

Groundwater samples were observed to range between clear and slightly cloudy, which was 

attributed to fine sediment suspended in solution. No odours or sheens were observed in any of the 

groundwater purged from the monitoring wells or in samples submitted for laboratory analysis. 

Table 6.1 provides a summary of the water quality parameters measured from monitoring wells 

installed across the site. 

Table 6.1: Sum mary of Water Quality Parameters

Dissolved oxygen (DO) 4.1 mg/L (BH3) to 4.4mg/L 

(BH2)

Indicative of low dissolved oxygen levels for 

the water temperatures recorded.

Electrical conductivity (EC) 976uS/cm (BH3) to 

1 ,035uS/cm (BH2)

Indicative of freshwater

Redox Potential 23mV (BH3) to 31mV (BH2) Indicative of slightly oxidising conditions

pH 7.1 (BH3) to 7.2 (BH2) Indicative of neutral conditions

Temperature 21.40C to 22.40C 1 -

6.4. Comparison of Analytical Results with Assessment 
Criteria

Soil and groundwater analytical results are summarised in Tables 1 and 2 in Appendix E. Certified 

laboratory reports and Chain of Custody records are included in Appendix F. A summary of this 

assessment is presented below: 

. The concentrations of the COPCs in soil samples were less than the adopted health assessment 

criteria presented in Table 5.1.

. Concentrations of COPCs in groundwater were below the health and ecological assessment 

criteria presented in Table 5.2.

. Acetone was reported at a concentration of 10ug/L in the sample of groundwater collected from 

BH2. As no assessment criteria for Acetone is published within ANZECC (2000), the LOR of 1 ug/L 

was adopted as a preliminary screening level. The USEPA has published a Tap Water Regional 

Screening Level (RSL) of 14,000ug/L for Acetone. Given that Tap Water RSLs are generally 

derived to be protective of the inhalation (i.e. volatilisation of compounds during 

bathing/showering), ingestion and dermal contact pathways, and are intended to be protective of
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children, it is assessed that the concentration of Acetone in the sample collected from BH2 does 

not pose a significant risk to health.

. Given the distance between the site and nearest surface water receptor, and that Acetone is 

susceptible to relatively rapid biodegradation (IPCS, 1997), it is assessed that the reported 

concentration of Acetone in BH2 do not pose a significant risk to aquatic ecosystems within Gore 

Creek.

. Concentrations of TRH were not reported above the Management Limits adopted for this site.

. Based on observations made during the fieldwork, and those presented within the borehole logs, it 

is assessed that the soils are unlikely to present aesthetic issues if these materials are reused 

within the site.

6.5. Preliminary Waste Classification

The preliminary waste classification of soil materials encountered during the investigation works was 

conducted in general accordance with the procedures for classifying waste as detailed in the Waste 

Classification Guidelines - Part 1: Classifying Waste (NSW EPA, 2014). According to the Waste 

Classification procedure: 

. The soil materials encountered in each sampling location are not classified as special waste as 

described within the Waste Classification Guidelines.

. The materials are not a liquid waste;

. The materials do not possess hazardous characteristics as defined under the Australian Code for 

the Transport of Dangerous Goods by Road and Rail;

. The materials consisted predominantly of soil and thus is deemed to be non-putrescible; and

. Soil material observed was not considered to be consistent with wastes that are currently pre- 
classified by the NSW EPA.

Chemical characterisation of the soil materials was undertaken to evaluate the waste classification of 

this material. Table 3 in Appendix E presents a comparison of the laboratory results with the criteria 

set out within Waste Classification Guidelines - Part 1 Classifying Waste (NSW EPA, 2014). In 

summary, the analysis of soil samples reported concentrations of CO PC’s below the respective CT1 

assessment thresholds for all COPCs, indicating the fill and natural soils would provisionally classify 
as General Solid Waste (non-putrescible). This advice should be considered preliminary however 

given the limited sampling density achieved within the floor or the quarry, and access restrictions 

preventing sampling of fill material along the slope batter.

6.6. Virgin Excavated Natural Material Assessment

Virgin excavated natural material (VENM) has been defined as natural material (such as clay, gravel, 

sand, soil or rock fines): 

. that has been excavated or quarried from areas that are not contaminated with manufactured 

chemicals, or with process residues, as a result of industrial, commercial, mining or agricultural 
activities; and 

. that does not contain sulfidic ores or soils, or any other waste, and 

. includes excavated natural material that meets such criteria for virgin excavated natural material 

as may be approved from time to time by a notice published in the NSW Government Gazette.
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A review of Acid Sulfate Soil Risk Map indicates there is a low risk of encountering acid sulphate soils 

within the site. A review of investigation records indicates that alluvial deposits were not encountered 

on site during this investigation. 

Field observations and laboratory analytical results indicate that no evidence of wastes or indications 

of contamination were observed the natural residual soils and underlying bedrock. Samples of 

residual soils and weathered bedrock reported concentrations of organic COPCs less than the 

laboratory limit of reporting, with the exception of BH6 (4mbgs) which recorded trace concentrations 

of TRH C10-C16. Concentrations of heavy metals analysed were within background ranges published 
in Field Geologists Manual (Australasian Institute of Mining & Metallurgy, 2011, 5th Ed.). With the 

exception of soils surrounding the UST, the residual soils and bedrock do not appear to have been 

contaminated with manufactured chemicals or other process residues. 

With the exception of soils surrounding the UST, it is assessed that the natural residual soils and 

underlying bedrock would classify as VENM, provided the natural soil and bedrock is not mixed with 

fill materials, wastes or any other materials that display evidence of contamination (e.g. anthropogenic 

material, staining, discolouration or odours). It is recommended that a visual assessment of these 

materials is undertaken during excavation and removal of existing structures/vegetation to confirm it is 

broadly consistent with that recorded within the boreholes. If material being excavated is observed to 

be different from that described in this investigation and/or shows evidence of potential contamination 

(e.g. staining, odours, discolouration, buried wastes), such materials should be segregated and 

further assessed by a suitably qualified environmental consultant. 

The chemical data collated as part of this investigation indicates the fill material may also classify as 

Excavated Natural Material (ENM), although further assessment of this material would be required to 

confirm this classification in accordance with the Excavated Natural Material Order 2014. We also 

note that this additional assessment would need to consider the fill along the batter, which has not 

been adequately characterised to confirm an ENM classification.
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7. Conclusions and Recommendations

7.1. Summary

The site is currently situated at two distinct levels arising from historic quarrying operations. Dexus are 

seeking to redevelop the site as a five to six storey medical centre, which extends over the exposed 
face of the former quarry. 

The floor of the former quarry occupies the northern portion of the site, where commercial 

warehouses associated with the St Leonards Business Centre are present. These structures were 

established on site during the mid-1970’s and at the time of the investigation, were in use as an 

Australian Post depot. 

The crest of the quarry is situated within the southern portion of the site and was unoccupied at the 

time the investigation was conducted. Observations made during the investigation suggest this part of 

the site had been used as a helipad associated with the adjoining North Shore Hospital. A small brick 

structure and UST with associated hand pump and vent pipe were present adjacent to the helipad. 

The centre of the site is occupied by steep, partially vegetated quarry walls, which expose a typical 
residual soil and deeply weathered shale bedrock profile. 

A Phase 1 Preliminary Site Investigation (Coffey, Oct 2015) was prepared for the site and additional 

land to the north comprising the remainder of the St Leonards Business Centre. This study identified a 

number of potential sources of contamination, including former quarrying operations, fuel storage 

(on/off-site), fill materials and a former printing workshop (off-site). Coffey undertook a programme of 

investigation to assess the significance of the potential sources of contamination in the context of the 

proposed development. In summary, the investigation has not identified concentrations of COPCs in 

soil or groundwater samples above the adopted health or ecological investigation criteria.

7.2. Conclusions

Based on the findings of this investigation, it is assessed that the site is suitable for the proposed 
medical centre development described herein, in accordance with Clause 7 of SEPP55. 

The laboratory analytical data collated as part of the investigation indicates that fill, residual soil and 

weathered bedrock would likely classify as General Solid Waste (non-putrescible) where soils 

generated as part of the development works are surplus and require disposal off site to a licensed 

landfill.

In general, natural residual soils and underlying bedrock would classify as VENM, provided these 

materials are not mixed with fill materials, natural soils surrounding the UST within the southern 

portion of the site, wastes or any other materials that display evidence of contamination (e.g. 

anthropogenic material, staining, discolouration or odours). It is recommended that a visual 

assessment of these materials is undertaken during excavation and following the removal of existing 

structures/vegetation to confirm it is broadly consistent with that recorded within the boreholes. 

Coffey note that the fill material may also classify as ENM, although further assessment of this 

material would be required to confirm this classification in accordance with the Excavated Natural 

Material Order 2014.

7.3. Recommendations

The investigation methods employed augered boreholes, predominantly to characterise the extensive 

fill profile and underlying bedrock to inform the design of the proposed development. Access 

restrictions also limited the number of sampling locations established within the floor of the former
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quarry, and prevent sampling of soils exposed along the batter. These factors introduce limitations to 

effectively characterise fill materials. 

Coffey considers that uncertainty associated with the presence of potentially unidentified 
contamination between investigation positions and limitations of the investigation methods can be 
addressed as part of contingency planning to manage unexpected finds of contamination during the 

proposed development works. The following recommendations are made in consideration of the 

investigation findings and inherent uncertainties noted above: 

. Hazardous Building Materials Survey - completed prior to the demolition of the structures 

currently present on site. Once the results of the Hazardous Materials Survey are available, these 

findings should be reviewed by an environmental consultant and used to develop appropriate 
controls within the Construction Environmental Management Plan. 

. Construction Environmental Management Plan (CEMP) - developed to inform contractors 

undertaking the proposed upgrade works of the known and reasonably likely environmental 

constraints, including potentially contaminated materials that may be present within the site. It is 
recommended that the CEMP include the following procedures: 

. Procedures to remove hazardous materials (if any) prior to demolishing the existing structures 

on site. This should include controls to mini mise the potential for cross contamination and 

expose occupants of land surrounding the site. 

. Procedures to remove the hand pump and vent, and UST (where present) within the southern 

portion of the site. These procedures should include guidance to remove impacted soils 

surrounding the UST (if any). 

. Procedures for managing and/or classifying spoil generated from the development for 

beneficial use, or disposal off site. This should include inspections of fill and natural soils 

following the removal of existing structures and vegetation. 

. An unexpected finds management protocol. The unexpected finds protocol should include 

procedures and protocols for managing risks and protecting human health and environment 

should unexpected finds of contamination be identified at the Site 

. Site access controls to prevent unauthorised access during construction. 

It is recommended that the CEMP is prepared by an appropriate qualified environmental consultant.
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coffey~
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).

Coffey Environments Australia Pty Ltd ABN 65 140 765 902 
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

Coffey Environments Australia Pty Ltd ABN 65 140 765 902 
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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 it, 
which is much less exact than other design 
disciplines. This has often resulted in claims being 
lodged against consultants, which are unfounded. As 
noted earlier, the recommendations and findings set 
out in this report should only be regarded as 

interpretive and should not be taken as accurate and 

complete information about all environmental media 

at all depths and locations across the site.
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coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

I. SAMPLE HANDLING

1. Were the sample holding times met? 

2. Were the samples in proper custody between the field and 

reaching the laboratory? 

3. Were the samples properly and adequately preserved? 

This includes keeping the samples chilled, where applicable.

Yes No

(Comment

below)

~ D

~ D

~ D

~ D4. Were the samples received by the laboratory in good condition?

COMMENTS:

Sample Handling was: ~ Satisfactory 

D Partially Satisfactory

D Unsatisfactory



coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

II PRECISION/ACCURACY ASSESSMENT

1. Was a NATA registered laboratory used? 

2. Did the laboratory perform the requested tests? 

3. Were the laboratory methods adopted NATA endorsed? 

4. Were the appropriate test procedures followed? 

5. Were the reporting limits satisfactory? 

6. Was the NATA Seal on the reports? 

7. Were the reports signed by an authorised person?

Yes No

(Comment below)

~ D

~ D

~ D

~ D

D ~

~ D

~ D

COMMENTS:

The limits of reporting (LOR) for a number of PAH compounds in groundwater were above the freshwater 

assessment criteria published in ANZECC (2000). The LOR was adopted as the alternate assessment 

criteria, which is consistent with the guidance provided in Guidelines for the Assessment and Management 

of Groundwater Contamination (NSW DECC, 2007).

Precision/Accuracy of the Laboratory Report ~ Satisfactory 

D Partially Satisfactory

D Unsatisfactory



coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

III. FIELD QAlQC

1. Number of Samples Analysed Soil 23 

Groundwater: 2

2. Number of Days of Sampling: 5

3. Number and Type of QAlQC Samples Collected:

Quality Control Sample Type No. % Total No. Samples

Intra-lab Duplicates (Soil) 2 8.6%

Inter-lab Duplicates (Soil) 1 4.3%

Intra-lab Duplicates (Groundwater) 1 50%

Inter-lab Duplicates (Groundwater) 0 0%

Trip Blanks 2 -

Trip Spike 2 -

Equipment Rinsate 1 -

4. FIELD DUPLICATES

B. Were RPDs within Control Limits? 

a. Organics (No limit (<10 x LOR); 50% (10-20 x LOR); 30% 

(>20 x LOR)) 

b. Metals/lnorganics (No limit (<10 x LOR); 50% (10-20 x LOR); 

30% (>20 x LOR)) 

c. Volatile & semi volatile organics (No limit (<10 x LOR); 50% 

(10-20 x LOR); 30% (>20 x LOR))

Yes No

(Comment

below)

~ D

~ D

~ D

~ D

A. Were an Adequate Number of field duplicates analysed for each 

chemical?



coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

COMMENTS:

Calculated RPDs have been presented in Tables 4 and 5. In general the comparison of primary and 

duplicate samples demonstrated good reproducibility, when the LOR was considered.



coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

IV. TRIP BLANKS (TB) AND TRIP SPIKES (TS)

C. Were the trip spikes reported within acceptable recoveries?

Yes No

(Comment

below)

~ D

~ D

~ D

A. Were an Adequate Number of trip blanks and spikes analysed? 

B. Were the trip blanks free of contaminants and trip spike were within 

acceptance limit?

COMMENTS:

6. EQUIPMENT RINSATE SAMPLES

A. Were an adequate number of Equipment Rinsate Samples 

collected? 

B. Were the Equipment Rinsate Samples free of contaminants?

Yes No

(Comment below)

~ D

~ D

Field QNQC was: ~ Satisfactory 

D Partially Satisfactory

D Unsatisfactory



coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

V LABORATORY INTERNAL QUALITY CONTROL PROCEDURES 

1. Type of QNQC Samples

Yes No

Laboratory Blanks/Reagent Blanks ~ D
Laboratory Duplicates ~ D
Matrix Spikes/Matrix Spike Duplicates ~ D
Laboratory Control Spike ~ D
Surrogate (where appropriate)* ~ D

2 Were the laboratory blanks/reagents blanks free of contamination? 

3. Were the spike recoveries within control limits? 

a. Organics (70% to 130%) 

b. Metals/Inorganic (70% to 130%) 

4. Were the RPDs of the laboratory duplicates within control limits? 

5. Were the surrogate recoveries within control limits?

Yes No

(Comment

below)

~ D

D ~
~ D

D ~

~ D

COMMENTS: 

. Lab RPDs between primary and duplicate samples were within the control limits when consideration of 

the reported concentrations and the laboratory limit of reporting. 

. Spike recovery for TCE in Batch 495191 was reported outside the adopted control limits. The laboratory 

reported that as an acceptable recovery was obtained for the laboratory control sample, the elevated 

spike recovery is likely to be attributable to interference in the sample matrix.

The above discrepancies were considered minor in relation to the overall assessment of contamination at 

this site. Additionally, the duplicate samples RPD reported passes Eurofins MGT’s QA acceptance criteria.

5. The laboratory internal QNQC was: ~ Satisfactory 

D Partially Satisfactory

D Unsatisfactory



coffey’)
Coffey Environments Australia Pty Ltd 
A.B.N. 65 140765902

DATA VALIDATION REPORT 

Job No: GEOTLCOV25513AB-AC 

Soil Analysis - Lab Batch References: 493095, 493308, 493355, 493572, 494235, 494679, 

1606329 

Groundwater Analysis - Lab Batch References - 495191

VI DATA USABILITY

1. 

2. 

3.

Data Directly Usable 

Data Usable with the following considerations 

Data Not Usable.

~ 

D 

D

COMMENTS:
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coffey.)
A TETRA TECH COMPANY Borehole 10. AH01

Engineering Log - Hand Auger
sheet: 10f1

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

16 Mar 2016 

16 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle from horizontal: 900

drill model: Hand Auger drilling fluid: hole diameter:

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

~
~ E

Silty CLAY: low plasticity, dark grey, with rootlets, M I I I I TOPSOIL

B
1---

1 fine to medium grained, angular to sub-angular r1--- I I I I No odour, staining observed
0 \ gravel, 

brick pieces, concrete pieces, rock I -Wp I I I I fl[):~~e...m_ 
_ _ _ _ _ __

I
0 E tr<l.gll"lel1ls-,-- 

_ _ _ _ _ _ _ _ _ _ _ _ _ 

J I I I I FILLz

1---
I FILL: Silty CLAY: high plasticity, dark grey with r1--- I I I I No odour, staining observed<Wp
\ brown-red-orange mottling and pale grey, with some I PID: 5.5 ppm -

\gravel and cobble sized shale pieces, low strength, I
97 0.5-

\h~hl}’ lA’Elathei"ecJ.. d.a.r~g~y,- 
_ _ _ _ _ _ _ 

J
-

FILL: Sandy CLAY: low to medium plasticity, pale
brown, sand is fine to medium grained, with some
fine to coarse grained, angular to sub-angular
gravel.

Hand Auger AH01 terminated at 0.4 m

1.0- -

96 1.5- -

2.0- -

95 2.5- -

3.0- -

94 3.5- -

1

1

1

1

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<11IIII water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense

’" 

o 

I 
^ 

1, 

~ 
" 
~ 

~
a. 

" 

"’ 

;;\ 
’" 
’" 
N 

13 
:l 

@ 
" 

" 
UJ 
0: 
o 
U 

z 

o 
z 

~ 
o 
:I: 
UJ 
0: 

iil 
u.. 

o 
u

~ 

,g

:i

~ 
" 

>- 
0: 

~ 
::J

:g
’" 

o 

u.. 

" 
U



coffey.)
A TETRA TECH COMPANY Borehole 10. AH02

Engineering Log - Hand Auger
sheet: 10f1

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

16 Mar 2016 

16 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle from horizontal: 900

drill model: Hand Auger drilling fluid: hole diameter:

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

I
I I

E
Silty CLAY: low plasticity, dark grey, with rootlets, M I I I I TOPSOIL

1---
I with some gravel, fine to medium, angular to r1--- I I I I No odour, staining observed

~LJI:J-1ln>!.l:lIa.r. tlrici<.~cEls.,r:o.0 .tr.a!LmEln~ ~eJls._ J
<Wp I I I I fl[):~!l.Pe...m 

_ _ _ _ _ _ _ _

I

FILL: Silty CLAY: medium plasticity, pale grey, I I I I FILL
I

~ pale brown with red-brown and yellow-brown I I I I No odour, staining observed
E

~ mottling, with some gravel, fine to medium, angular I I I I PID: 6 ppm
to sub-angular. I I I I97 0.5- >< 0.3 m: with some fine to medium grained sand

-

E
PID: 6.5 ppm -

Hand Auger AH02 terminated at 0.55 m

1.0- -

96 1.5- -

2.0- -

95 2.5- -

3.0- -

94 3.5- -

1

1

1

1

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense

’" 

o 

I 
^ 

1, 

~ 
" 
~ 

~
a. 

" 

"’ 

;;\ 
’" 
’" 
N 

13 
:l 

@ 
" 

" 
UJ 
0: 
o 
U 

z 

o 
z 

~ 
o 
I 
UJ 
0: 

iil 
u.. 

o 
u

~ 

,g

:i

~ 
" 

>- 
0: 

~ 
::J

:g
’" 

o 

u.. 
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U



coffey.)
A TETRA TECH COMPANY Borehole 10. AH03

Engineering Log - Hand Auger
sheet: 10f1

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

16 Mar 2016 

16 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle from horizontal: 900

drill model: Hand Auger drilling fluid: hole diameter:

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

I
I I

E
Silty CLAY: low plasticity, dark grey, with rootlets, M I I I I TOPSOIL

I I angular to sub-angular gravel, brick pieces, I I I I No odour, staining observed
I

1---

~nc:re~ Ei.ec:Els,roc:kJragm~nt~. 
_ _ _ _ _ _ 

-.J
1---

I I I I fl[):Jl~e...m_ 
_ _ _ _ _ __

I
<Wp

I FILL: Silty CLAY: medium plasticity, pale grey, I I I I FILL
I

~E dark grey, pale brown with yellow-brown mottling, I I I I No odour, staining observed

~
with some gravel, fine to medium, angular to I I I I PID: 6.5 ppm

97 0.5- ><
sub-angular, concrete pieces, rock pieces, brick I I I I

-

E pieces. PID: 7.9 ppm -

\~.3 m: becoming pale red, pale grey and dark grey Iwith yellow-brown mottling

Hand Auger AH03 terminated at 0.55 m

1.0- -

96 1.5- -

2.0- -

95 2.5- -

3.0- -

94 3.5- -

1

1

1

1

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense

’" 
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^ 

1, 

~ 
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~
a. 
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"’ 

;;\ 
’" 
’" 
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13 
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coffey.)
A TETRA TECH COMPANY Borehole 10. BH01

Engineering Log - Borehole
sheet: 10f5

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

15 Mar 2016 

16 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle from horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter: 50 mm

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

E ~ I- -

1 Silty 
CLAY: low to medium plasticity, dark grey, I~

I I I I TOPSOIL

\ 
with some fine to medium grained sand, rootlets, I

------------

D FILL
>< Bric;kJliEl<:e~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ 

J
97 FILL: Silty CLAY: low plasticity, red brown, pale

-

SPT
grey, with some sand, fien to medium grained, trace

PID: 1.1 ppm
5,8,12

gravel, angular to sub-angular, fine to medium,W=20
trace rock fragments.

1.0- -

96 -

SPT 1.5 m: becoming pale grey PID: 0.6 ppm
4,2,2
W=4

1.8 m: becoming pale brown
2.0- -

95 -

3.0 ---------------------I--- *~ -

SPT FILL: Silty CLAY: high plasticity, pale grey, -Wp I I HP 160 - 260 kPa

2,2,3 red-brown, with some gravel, angular to I I PID: 0.5 ppm
W=5 sub-angular, fine to medium. I~

94
I

HP 190 - 160 kPa -

"

~ I

(9 . I
0
z 0

’" Ui 4.0- I -

’" z
u I

I

93 ::I< -

SPT I SPT 100mm recovered

2,2,3 I
HP 200 kPa

W=5

I
5.0-

I
-

I

I
92 I

-

I

I

6.0- X -

SPT 6.0 m: becoming pale grey, red-brown, dark grey I
HP 180 kPa

2,2,2 with orange-brown mottling
I

PID: 0.5 ppm
W=4

l’ I
91 HP 100 kPa -

I I

I I

I I
7.0-

I I
-

1 I I
1 I I
1

90 I I -

1

SPT
Ixl

SPT 200mm recovered

3,5,6 PID: 0.4 ppm
W=11 I I HP 150 kPa

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<11IIII water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense

’" 
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~
a. 
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coffey.)
A TETRA TECH COMPANY Borehole 10. BH01

Engineering Log - Borehole
sheet: 2015

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

15 Mar 2016 

16 Mar 2016 

KW 

AJH

principal: 

project: Geotechnical & Contamination Investigation 

location: 12 Fredrick Street, St Leonards

date completed:

logged by: 

checked by:

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle lrom horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter: 50 mm

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~
I I FILL: Silty CLAY: high plasticity, pale grey, -Wp I I I I FILL

red-brown, with some gravel, angular to I

sub-angular, fine to medium. (continued) I

89 I -

~ I

~ I

9.0- ~
I

-

SPT
I PID: 0.3 ppm

3/6mm, ~
Lru Ix
W=R HP 150 kPa

88 -

10.0- -

~
~87

~
HP 160 kPa -

SPT ~ 10.5 m: becoming pale grey PID: 0.5 ppm
3,3,7 ~
W=10

11.0- -

86 -

~
0 12.0-

~
-

’" ~SPT No SPT sample recovered

4,5.7 ~W=12

85 -

13.0- -

~
84 ~

-

SPT ~ 13.5 m: becoming pale grey and red-brown with PID: 0.1 ppm
4,6,11 ~ yellow-brown, dark grey, dark red mottling
W=17

14.0- -

83 -

~
15.0- ~ r -

SPT ~ HP 150 kPa
1 7.11,10 I >j::
1 W=21 ~ 1* I

HP 400 kPa

1
82 ~ I I I HP 200 kPa -

1

~ I I I

>< I I I

....

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense
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A TETRA TECH COMPANY Borehole 10. BH01

Engineering Log - Borehole
sheet: 3015

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

15 Mar 2016 

16 Mar 2016 

KW 

AJH

principal: 

project: Geotechnical & Contamination Investigation 

location: 12 Fredrick Street, St Leonards

date completed:

logged by: 

checked by:

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle lrom horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter: 50 mm

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~
,...-

I I I I IFILL: Silty CLAY: high plasticity, pale grey, -Wp FILL

red-brown, with some gravel, angular to I I

sub-angular, fine to medium. (continued) I I

81 I I -

SPT ~ rxl
5,7,8 16.6 m: becoming brown and dark grey with pale Light rotten odour
W=15 ~ grey, black and pale red mottling, with some fine to I I HP 150 kPa

17.0- ~
coarse grained, angular to sub-angular gravel I I HP 150 kPa

-

I I

~ I I

80
I I

-

(9 I I

e
z

I IUi
<( <(

I Iu

18.0- I I
-

SPT

~ I I
PID: 3.2 ppm

4,4,5
W=9 ~ ~I

HP 130 kPa
79 ~

18.4 m: becoming dark grey with pale grey and I I Light diesel odour
-

yellow-brown mottling with fine to medium grained, I I

~ angular to sub-angular gravel I I

19.0-
I I

-

I I

I I

Bo aBl:ill1..mntinued as coredbola 
_ _ _ _ _

I I
c...= 78 I- -

I---
-

r

\~ILTSTONE: fine grained, dark grey, low strength, (~ extremely to highly weathered. PID: 3.3 ppmW=R

20.0- -

77 -

21.0- -

76 -

22.0- -

75 -

23.0- -

1

1

1
74 -

1

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense
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coffey.)
A TETRA TECH COMPANY

Engineering Log - Cored Borehole

client: Dexus Projects Pty Ltd

principal: 

project: Geotechnical & Contamination Investigation 

location: 12 Fredrick Street, St Leonards

Borehole 10. BH01

sheet:

project no. 

date started:

4015

GEOTLCOV25513AB 

15 Mar 2016 

16 Mar 2016 

KW 

AJH

date completed:

logged by: 

checked by:

position: Not Specified 

drill model: Geo Probe 6600, Truck mounted 

drilling information material substance

surface elevation: 97.50 m (AHD) 

drilling fluid:

angle lrom horizontal: 900 

hole diameter: 50 mm 

rock mass defects

vane id.:

06 

"Ct 

~ ~ 2 
~ ~ ~

I 
--’ 

t>:

I 
.c 

15. 
" 
"C

81

17.0-

80

18.0-

’" 
’"

79

::
’" 

o 

~ 
;>\

19.0-

^ 
^ 
. 

~ 
.~ 
~ 
~ 
co 

"’ 

;;\ 

~ 

~ 
@ 
co 

" 
UJ 
0: 
o 

~ 
o 
:I: 
UJ 
0: 

iil 
u.. 

o 

78

20.0-

77

OJ 

.2 
u 

~ 
~ 
OJ

material description 

ROCK TYPE: grain characterisics, 
colour, structure, minor components

estimated 

strength 
& Is50

06 

OJ 

~2 
~~ 
;;:rn

O~~::~ru 
~ II 
>....I::!:I>W

I I I I I

start coring at 19.55m 

SILTSTONE: dark grey-black, massive. FR

FR

i IIUi 
I 

.... 

II 

I II 

I II 

I II 

I II 

I II

~r-.,NOCORE: 0.10 m 
21.0 - 

SILTSTONE: dark grey-black, massive.

76

::l 
::; 
z

22.0- -

FR

~ 

:i
75

~ 
co 

>- 
0: 

~ 
::J 

, 

:g 

"’: 
~, 
" 

23.0-

74

method & support 
AS auger screwing 
AD auger drilling 
CB claw or blade bit 

W wash bore 

NMLCNMLC core (51.9 mm) 
NQ wireline core (47.6mm) 
HQ wireline core (63.5mm) 
PQ wireline core (85.0mm) 
SPT standard penetration 

test 
HA hand auger

I-2::S. NOCORE:0.10m 

SILTSTONE: dark grey-black, massive.
I ~xl I 

: ....~: : 
I II 

I II 

I II 

I II 

I II 

I II

samples, 
field tests 

& Is(50) 
(MPa) 

d:;::~aI

p<! I 

II 

II 

II 

1’1 

II 

II

a=1.57 

d=0.98

a=3.37 

d=O.77

o 

o 
t>: 

06

defect 

spacing 
(mm)

additional observations and 

defect descriptions 
(type, inclination, planarity, roughness, coating, 

thickness, other)

particular general

water graphic log I core recovery 

~ core recovered (g~ics~boIsindicatematefial) 

no core recovered 

core run & RQO 

H barrel withdrawn 
RQD = Rock Quality Designation (%)

a=1.43 

d=1.22

a=1.69 

d=0.52 

a=1.18 

d=1.19

a=1.01 

d=0.85

53%

g ~n 
I I I I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I J I I I 

~:I::: I I I I I 

I I I I 

I I I I 

I I I 

I I I ~ I I 

I I U I I 

I I I I I 

I I I I I 

I I I I I 

ItfTl I I 

~ I I I I 

1)1 I I I 

1’i;J1111 
I ~ I I I I

0% 
I---

22%

63%

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I ;-r I 

Ie I I I 

I I I I

-

-

-

:;i 

" 

t>:"C 
," 

@~~ 
[[~ - 
." 

-

f-- CS. 10 - 200, PL, so - RO, rock ~.

~’fragments ~

R \ JT, 20 
- 400, PL, SO - RD. SN h: ’" 

Hi, JT, 20.400, PL, SO - RO, SN - CO, ro<<ls :

t fragments ro ~ 

II.. JT, 
80 - 90:, PL, SO - RD. SN 

T JT, 20 . 40 
, 
PL, SO - RO, CN ~ 

~.JT. 
20- 400, PL. SO - RO, SN .3 

CS, 10 - 200, IR, SO - RO, SN, rock 

fragments 
JT, 70 - 800, PL. SO, CN :;i 

t>: 

,-g 

@~~ - 
[[~ 
0." 
0’" 

~.~ 
0" 
_E 
.0 

f-", 
-’", 

~~ - 
’" 

U 

~

f-- JT, 30.500, PL, SO - RO, SN

r- PT, 0 _100, PL, SO - RO, CN

EI PT, 0 - 100, PL. SO - RO, CO. rock 
~ \. 

fragments 
1"\ JT, 10.200, PL, SO - RO, CO, rock 

fragments 
JT, 10 - 200, PL, SO - RD. CO, rock 

fragments

t- JT, 40 - 600, PL, SO - RO, CN 
I ~ PT, PL, SO - RO, Silty clay CO. rock 

~ PT, 0 _100; PL. SO - RO, CN 
CS, 0 - 10 , PL, SO - RO, 60 mm, rock 
fraaments 

defect type 
PT parting 
JT joint 
SZ shear zone 

SS shear surface 

CO contact 

CS crushed seam 

SM seam

planarity 
PL planar 
CU curved 

UN undulating 
ST stepped 
IR Irregular

roughness 
SL slickensided 

POL polished 
SO smooth 

RO rough 
VR very rouQh

coating 
CN clean 

SN stain 

VN veneer 

CO coating

~ 10/10/12, 
water 

-=- level on date shown 

Iwater inflow 

---<4 complete drilling fluid loss 

--<J partial drilling fluid loss

[water pressure test result .1l (Iugeons) for depth 
N interval shown

weathering & alteration* 
RS residual soil 

XMJ extremely weathered 
HW highly weathered 
DW distinctly weathered 
MW moderately weathered 
SW slightly weathered 
FR fresh 
*W replaced with A for alteration 
strength 
VL very low 

L low 

M medium 

H high 
VH very high 
EH extremelv hi h
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A TETRA TECH COMPANY

Engineering Log - Cored Borehole

client: Dexus Projects Pty Ltd

principal:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonardslocation:

Borehole 10. BH01

sheet: 5015

project no. 

date started:

GEOTLCOV25513AB 

15 Mar 2016 

16 Mar 2016date completed:

logged by: KW 

AJHchecked by:

position: Not Specified 

drill model: Geo Probe 6600, Truck mounted 

drilling information material substance

surface elevation: 97.50 m (AHD) 

drilling fluid: vane id.:

angle lrom horizontal: 900 

hole diameter: 50 mm 

rock mass defects

06 

"Ct 

~ ~ 2 
~ ~ ~

OJ 

.2 
u 

~ 
~ 
OJ

material description 

ROCK TYPE: grain characterisics, 
colour, structure, minor components

estimated 

strength 
& Is50

defect 

spacing 
(mm)

additional observations and 

defect descriptions 
(type, inclination, planarity, roughness, coating, 

thickness, other)

samples, 
field tests 

& Is(50) 
(MPa) 

d:;::~aI

06 

OJ 

~2 
~~ 
;;:rn

g 
.c 

15. 
" 
"C

"0 
20 
~a:: 

806

g 
--’ 

a::

O~~::~ru 
~ II 
>....I::!:I>W

"

j 73

::l a

::;
z z

SILTSTONE: dark grey-black, massive. 

(continued)

I I I 

I II 

I II 

I II 

I II 

I II 

I 
.... 

I 

II@<I 
I I 

.... 

I 

I I I

a=4.33 

d=2.35

FR

72

. . ~ INTERBEDDED SILTSTONE & SANDSTONE: 

--:- 
~ 

dark grey and pale grey, siltstone is 50%, 
25.0 -I: : : : 1\ sandstone 50%, sandstone is fine to medium 

I \grained, indistinctly bedded at 00_200. 

SANDSTONE: fine to medium grained, pale 
grey, indistinctly bedded at 00_200. 

Borehole BHO 1 terminated at 25.40 m

r

SW
a=0.66 

d=0.44

63%

26.0-

’"
71

’"

::
’"

0

~ 27.0-

;>\

^
^
.

~ 70

.~
~
~ 28.0-
co

"’

;;\

~
69>

a

::l
f-
a
UJ

co
29.0-

"
UJ
0:
a
0

~
68a

:I:
UJ
0:
a
"’

u..

a 30.0-
0

~

:i
67

~
co

>-
0:
’"

31.0-0:
"’

::J
I

:g
’"

I

0
I

66
u..

I

"
0

g ~n particular general

I~ 
I I I I=- CS, 0 _ 100, PL. SO - RO. 20 mm 

I I I I JT, 10 - 200, PL. SO - RO. CO 

I I I I 
[’- PT, 0 _100, PL, SO - RO, CN 

I’" I I I 
r- CS, 0 - 100, PL. SO - RO. 30 mm, rock 

I ., ~ fragments 
I t I I I > JT, 10- 200. PL, SO - RO, CO, rock 
I I I I b \. fragments ~IC I I I 

JT,10-200,PL,SO-RO,CO,rock-~ 

1\ fragments - 

II II I ~’-CS,0-100,PL,SO-Ro,50mm,rock 
I I I It\. fragments 0 ’r SM. 0 - 10 

, 
PL. SO - RO. Sandy clay CO, 

_ 

I I I I I 1’\ 50 mm 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

-

-

-

-

-

-

method & support water graphic log I core recovery
weathering & alteration defect type planarity

AS auger screwing

~
RS residual soil PT parting PL planar
>0N extremely weathered JT joint CU curved

AD auger drilling ~ 10/10/12, 
water

core recovered HW highly weathered SZ shear zone UN undulating
CB claw or blade bit -=- level on date shown

(g~ics~boIsindicatematefial) DW distinctly weathered SS shear surface ST stepped
W wash bore ~water inflow MW moderately weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm)

----<l1lI complete drilling fluid loss no core recovered SW slightly weathered CS crushed seam
NQ wireline core (47.6mm)

---<J
FR fresh SM seam

HQ wireline core (63.5mm) partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQO strength
SPT standard penetration H

VL very low roughness coating
test barrel withdrawn L low SL slickensided CN clean

HA hand auger [ water pressure test result M medium POL polished SN stain

.1l (Iugeons) for depth RQD = Rock Quality Designation (%) H high SO smooth VN veneer

N interval shown VH very high RO rough CO coating
EH extremelv hi h VR very rouQh
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client:
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project:
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title:

CORE PHOTOGRAPH 
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A TETRA TECH COMPANY Borehole 10. BH02

Engineering Log - Borehole
sheet: 10f2

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

17 Mar 2016 

17 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

;:

position: Not Specified surface elevation: 77.00 m (AHD) angle from horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter: 50 mm

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

~
~ ~1===::---.C.c:>N(;~~_ _ _ _ _ _ _ _ _ _ _ _ _.../"1---

I I I I CONCRETE

B
E

\~~~ ~e(jiurT1 t~ c~a~e Jlr~~,jla~ br:.ov.m,-- 
_ 

j
M I I I I ’------------~

?; 
I

FILL
0 I I I I

~ I
E 1---

I Sandy CLAY: low plasticity, dark grey, sand is fine r <"Wjl PID: 2.3 ppm
0 I I I I -

z

\ to medium grained, with some fine to coarse, I \ 
No odour, staining observed!i1 

I I I I I ’Pin’ ’\ 1 nnm

f""’""""ro,",,, 
’ffi’"" rod< pore" 

if
I---

\_________________J WEATHERED BEDROCK

76 1.0- SILTSTONE: dark grey, slightly weathered, low to
-

medium strength.

Borehole BH02 continued as cored hole

-

75 2.0- -

-

74 3.0- -

-

73 4.0- -

-

72 5.0- -

-

71 6.0- -

-

70 7.0- -

1

1

1
-

1

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St sliff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense
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A TETRA TECH COMPANY

Engineering Log - Cored Borehole

client: Dexus Projects Pty Ltd

principal: 

project: Geotechnical & Contamination Investigation 

location: 12 Fredrick Street, St Leonards

Borehole 10. BH02

sheet:

project no. 

date started:

20f2

GEOTLCOV25513AB 

17 Mar 2016 

17 Mar 2016 

KW 

AJH

date completed:

logged by: 

checked by:

position: Not Specified 

drill model: Geo Probe 6600, Truck mounted 

drilling information material substance

surface elevation: 77.00 m (AHD) 

drilling fluid: vane id.:

material description od

OJ

ROCK TYPE: grain characterisics,
OJ

od g .2 .s: c

"t

g
u colour, structure, minor components .20 0

2 .c E
5 c.

15. c. ~~"c.
’" --’ ~

iil "
E ;: a:: " OJ ;:m

start coring at O. 70m 

- INTERBEDDED SILTSTONE AND 

~~ SANDSTONE: pale grey and dark grey, 
1.0 - 
- 

~ 

siltstone is 50%, sandstone 50%, sandstone is 

I: : : : t
fine to medium grained, indistinctly bedded at 

r 1\00-300. 

SANDSTONE: pale grey and dark grey, fine to 
medium grained, distinctly bedded at 00_200, with 
dark grey laminations.

2.0-
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74 3.0-

2.80 m: becoming distinctly bedded at 100_200

3.10 m: becoming fine to coarse grained

73 4.0-

72 5.0-

71 6.0-

Borehole BH02 terminated at 6.56 m

70 7.0-

estimated 

strength 
& Is50

O~~::~ru 
~ II 
>....I::!:I>W

FR

I I I I I 

I II II 

I II II 

I II II 
I I I 

..I

angle from horizontal: 900 

hole diameter: 50 mm 

rock mass defects

samples, 
field tests 

& Is(50) 
(MPa) 

d:;::~aI

a=5.12

d=5.50

51%

I---

a=3.27

d=2.26

100%

a=2.70

d=I.35

r---

a=I.54

d=I.25

90%

a a=I.67 I--- 

d=I.68

g ~n 
I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

~ 
"PT,0-100,PL,RO,CO 
I ~ PT, 0 _100, PL. SO - RO, Clay CO. rock 

I I ~ fragments 0 
I F JT, 20 - 30; PL, RO, CN 

I I \. ~I, ~ 0_ -1 ~~,’I~~’R~~’S~~ 11 0 mm. rock 
I I fragments 

I I 

I I 

I I 

I I 

I 

I 

I

"0 
20 
~a:: 

Sod

defect 

spacing 
(mm)

additional observations and 

defect descriptions 
(type, inclination, planarity, roughness, coating, 

thickness, other)

particular general

I I I 

I II II 

I II II 

I II II 

I II II 

I II II 

I II II 

I II II 

I II II

a=I.63 

d=I.26

a=I.51 
-, ""

100%

r---

I 

I 

I 

I 

I 

: :m 
I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I

-

-

-

:;i 

a::" - 
," 

51~~ 
--’" 

0.." 

~.~ 
~;: 
’Iii 
05 
"’:0 

~j 
- 

f-- PT, 0 _100, PL. SO - RO, Clay CO. rocK;; 5 
fragments 2 

~ 
o

f-- JT. 10 - 200, PL. SO - RD. CN -

100%

-

f-- JT, 10- 20", PL, SO - RO, CN

-

method & support water graphic log I core recovery
weathering & alteration* defect type planarity

AS auger screwing

~
RS residual soil PT parting PL planar
>0N extremely weathered JT joint CU curved

AD auger drilling ....y... 10/10/12, 
water

core recovered HW highly weathered SZ shear zone UN undulating
CB claw or blade bit -=- level on date shown

(g~ics~boIsindicatematefial) DW distinctly weathered SS shear surface ST stepped
W wash bore ~waterinflow MW moderately weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm)

---<4 complete drilling fluid loss no core recovered SW slightly weathered CS crushed seam
NQ wireline core (47.6mm)

--<J p
FR fresh SM seam

HQ wireline core (63.5mm) artial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQO strength
SPT standard penetration H

VL very low roughness coating
test barrel withdrawn L low SL slickensided CN clean

HA hand auger [ water pressure test result M medium POL polished SN stain

.1l (Iugeons) for depth RQD = Rock Quality Designation (%) H high SO smooth VN veneer

N interval shown VH very high RO rough CO coating
EH extremelv hi h VR very rouQh
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A TETRA TECH COMPANY Borehole 10. BH03

Engineering Log - Borehole
sheet: 10f2

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

17 Mar 2016 

17 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

f;j 

;:

position: Not Specified surface elevation: 77.00 m (AHD) angle from horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter: 50 mm

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

.<::1.<::1 CONCRETE. I I I I CONCRETE

If
" ’1- ---------------------1--- -------------

I j E FILL: SIL TV SAND: fine to coarse grained, brown, M FILL

with some fine to coarse grained gravel, angular to PID: 4 ppm

~~
I 0 E sub-angluar, rock pieces. No odour, staining observed

-

I
z 0.5 m: becoming pale brown, pale orange PID: 5.2 ppm

I

I 76 1.0- .~. -

<( SPT
I ~<,<n.

.1- ---------------------1--- PlQ~~Em_ 
_ _ _ _ _ __

I L.!::!:=!U \:ANDSTONE: 
fine to medium grained, pale grey,

(I-- WEATHERED BEDROCK
dark grey, slightly weathered, low to medium

strength.
-

Borehole BH03 continued as cored hole

75 2.0- -

-

74 3.0- -

-

73 4.0- -

-

72 5.0- -

-

71 6.0- -

-

70 7.0- -

I

I

I
-

I

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ,..th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense
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A TETRA TECH COMPANY BH03

Engineering Log - Cored Borehole

client: Dexus Projects Pty Ltd

Borehole 10.

sheet: 20f2

principal:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

project no. 

date started:

GEOTLCOV25513AB 

17 Mar 2016 

17 Mar 2016

location:

date completed:

logged by: KW 

AJHchecked by:

position: Not Specified 

drill model: Geo Probe 6600, Truck mounted 

drilling information material substance

surface elevation: 77.00 m (AHD) 

drilling fluid:

angle from horizontal: 900 

hole diameter: 50 mm 

rock mass defects

vane id.:

06 

"Ct 

~ ~ 2 
~ ~ ~

OJ 

.2 
u 

~ 
~ 
OJ

material description 

ROCK TYPE: grain characterisics, 
colour, structure, minor components

06 estimated samples,
OJ strength field tests
.s: c

& Is50 & Is(50).2 0

X=ID3al; (MPa) 0

~~ O=diametral
a=aJdal;

t>:

~ II 06;;:rn >....I::!:I>W
d=diametral

I I I I I

I I

I I

I I

I I

I I

I I

I I

FR

a=4.23

d=2.41

83%

I---

a=I.81

d=0.90

93%

a=I.88

d=I.18 I---

g ~n 
I I I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I 

I I 

1’-+ I 

I I 

I I 

Ij 
I

100%

r---

100%

defect 

spacing 
(mm)

additional observations and 

defect descriptions 
(type, inclination, planarity, roughness, coating, 

thickness, other)

particular general

I 
--’ 

t>:

I 
.c 

15. 
w 
"C

-

-

f-- PT, 0 _100, PL. SO - RO, SN 

f-- PT, 0 _100, PL, SO - RO, SN 

f-- PT, 0 _100, PL. SO - RO, SN 

f-- PT, 0 _100, PL. SO - RO, SN - CO. rock 

fragments
-

76 1.0-

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I

-

z 

t>:"C 
’w 

51~~ 
--’W 

11."C 

~.~ - 
-;;: 
’Iii 
0" 
f-C"o 
11."’ 

~~ 
~:J 

i 
o -

~ 
<D 

’" 

~

start coring at 1 .20m 

SANDSTONE: fine to medium grained, pale 
grey and dark grey, with dark grey laminations, 

distinctly bedded at 00_200.

"’-’ 

I
f-- JT. 10 - 200, PL. SO - RO, CN 

f-- JT, 10 - 200, PL, SO - RO, CN

75 2.0-

f-- PT, 0 _100, IR, RO, CN

f-- PT, 10 - 200. PL, SO - RD. CN

-

<D
’"

::
<D

0

~
;>\

^
^
.

~
.~
~
~ ::l
co :.

"’ z

;;\

~
>
a

::l
f-
a
UJ

co

"
UJ
0:
a

~
a
:I:
UJ
0:
a
"’

u..

a

~

:i

~
co

>-
0:
’"
0:
"’

::J
I

:g
’"

I

0
I

u..
I

"

2.60 m: becoming distinctly bedded at 100_200

74 3.0- 2.90 m: becoming fine to corase grained

-

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I

’" 

j 
a 

z

73 4.0-

method & support water graphic log I core recovery
weathering & alteration* defect type planarity

AS auger screwing

~
RS residual soil PT parting PL planar
>0N extremely weathered JT joint CU curved

AD auger drilling ~ 10/10/12, 
water

core recovered HW highly weathered SZ shear zone UN undulating
CB claw or blade bit -=- level on date shown

(g~ics~boIsindicatematefial) DW distinctly weathered SS shear surface ST stepped
W wash bore ~waterinflow MW moderately weathered CO contact IR Irregular
NMLCNMLC core (51.9 mm)

---<4 complete drilling fluid loss no core recovered SW slightly weathered CS crushed seam
NQ wireline core (47.6mm)

--<J p
FR fresh SM seam

HQ wireline core (63.5mm) artial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQO strength
SPT standard penetration H

VL very low roughness coating
test barrel withdrawn L low SL slickensided CN clean

HA hand auger [ water pressure test result M medium POL polished SN stain

.1l (Iugeons) for depth RQD = Rock Quality Designation (%) H high SO smooth VN veneer

N interval shown VH very high RO rough CO coating
EH extremelv hi h VR very rouQh

a=I.75 

d=I.38

72 5.0-

a=I.99 

d=I.39

71 6.0-

a=I.88 

d=I.29 

a=2.89 

d=I.38

Borehole BH03 terminated at 6.90 m70 7.0-
I II II 

I II II 

I II II 

I II II 

I II II 

I II II
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client:

Dexus Projects Pty Ltd

approved RH
project:

Geotechnical & Contamination Investigation
12 Fredrick Street, St Leonards

date 04/04/2016
title:

CORE PHOTOGRAPH
scale N.T.S. BH03

original size A4
project no: GEOTLCOV25513AB

fig no:
PHOTO 3

rev:



coffey.)
A TETRA TECH COMPANY Borehole 10. BH04

Engineering Log - Borehole
sheet: 10f2

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

18 Mar 2016 

18 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

f;j 

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle from horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter:

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~

1 I’
E FILL: Silty CLAY: low plasticity, dark grey, with M I I I I TOPSOIL

some gravel, fine to medium, angular to
IL..--...J

PID: 7.5 ppm

sub-angular, tree rootlets.
<Wp

No odour, staining observed

I E
97 1---------------------- -------------

~
FILL: Silty CLAY: high plasticity, grey, dark red, FILL

pale grey, yellow-brown and dark grey mottling, with PID: 5.1 ppm~ some gravel, fine to coarse grained, angular to No odour, staining observed
r-

E
1.0- ~ sub-angular, tree rootlets. -

~ becoming pale grey with dark red and orange-brown
PID: 7.3 ppm

mottling

96 I--- -

D

2.0- -

~
95

~
-

~
~

3.0 --------------------- - -------------

SPT

I~
CH Silty CLAY: high plasticity, pale grey, with some VSt RESIDUAL SOIL

2,13.21 gravel, fine to medium, angular to sub-angular, PID: 5.3 ppmW=34 indistinct horizontal bedding.
94

I
-

"

~ ~.
0 40-~I

-

z

to
93 I -0

I
<(

~
50-~I

-

92 I -

~
60

~
--------------------- - -------------

SPT
-- SILTSTONE: red-brown, highly weathered, low WEATHERED BEDROCK
--

4,22.38 -- strength, distinct horizontal bedding. PID: 7.2 ppmW=60
--

--

becoming pale red-brown with pale grey mottling
--

91
-- stained rock fragments

-

--

--

--

--

--

7.0- -- -

--

I

--

--

I

--

--

I
90

--

-

1
--

--

--

--

--

--

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~::::&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<I11III water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense
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A TETRA TECH COMPANY Borehole 10. BH04

Engineering Log - Borehole
sheet: 20f2

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

18 Mar 2016 

18 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

f;j 

;:

position: Not Specified surface elevation: 97.50 m (AHD) angle from horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter:

drilling information material substance

c: c: material description hand structure and0
OJ

0 -Iii

~ samples & ~ ~e
penetro- additional observationso g .2

" c:
Um

"Ct
ii

field tests

g
u u_ SOIL TYPE: plasticity or particle characteristic, ~ 0 .Ii meter

o 0
.c E

<i= 0 :::I:;::;

:;; "00 .0 colour, secondary and minor components Vii:;.co.
" 15. 0.

"’ E (kPa)
g- o. rn --’ " ~ .!!l,.,

"(5 5 ern

E "’
_NM

;: a:: "C OJ U "’ E u 8~ ~~~
I -- SILTSTONE: red-brown, highly weathered, low D I I I I WEATHERED BEDROCK

I
" --

I I I I~ strength, distinct horizontal bedding. (continued)
I ~

--

I I I I

!::: I 0 89
--

I I I I -

0
0

--

<( I z
-- I I I I

I
-

I I I I
-

9.0- ._. I I I I
-

SP

28/100mm, Borehole BH04 terminated at 9.10 m

~W=R
88 -

10.0- -

87 -

11.0- -

86 -

12.0- -

85 -

13.0- -

84 -

14.0- -

83 -

15.0- -

1

1

1
82 -

1

method support samples & field tests
classification symbol &

consistency I relative density
AD auger drilling* M mud N nil B bulk disturbed sample

soil description VS very soft

AS auger screwing. C casing D disturbed sample based on Unified S soft

HA hand auger E environmental sample Classification System F firm

W wash bore penetration SS split spoon sample St stiff

HA hand auger
_ N ~

U## undisturbed sample ##mm diameter moisture VSt very stiff

I~~~~~&~~L~~~nce HP hand penetrometer (kPa) D dry H hard

N standard penetration test (SPT) M moist Fb friable
water

W SPT - sample recovered W wet VL very loose. bit shown by suffix

1~110-0ct_12 
water

Nc SPT ",th solid cone Wp plastic limit L loose
e.g. ADfT -=- level on date sho’M1

WI liquid limit
B blank bit water inflow

VS vane shear; peaklremouded (kPa) MD medium dense

T TC bit ------<11IIII water outflow
R refusal D dense

V Vbit
HB hammer bouncing VD very dense
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Borehole 10. BH05A TETRA TECH COMPANY

sheet: 10f3

Engineering Log - Borehole GEOTLCOV25513AB 

18 Mar 2016 

18 Mar 2016

project no. 

date started:Dexus Projects Pty Ltdclient:

principal: date completed:

Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

KW 

AJH

project: logged by:

location: checked by:

position: Not Specified 

drill model: Geo Probe 6600, Truck mounted

surface elevation: 77.00 m (AHD) 

drilling fluid:

angle from horizontal: 900 

hole diameter: 50 mm

drilling information material substance

-~ 
~e 
Um 

.Ii 
ern 

8~

c: 

o 

~ 1: ~ 
.E ~ ~ 

2 
g- ~ ro 

rtlni 
IUlf

c: 

o 

~ 
.go 
"00 .0 
"’ E 
.!!l,., 
u "’

hand 

penetro- 
meter 

(kPa) 

~~~ 
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I

material description structure and 

additional observations
OJ 

.2 
u 

~ 
~ 
OJ

samples & 
field tests g 

.c 

15. 
" 
"C

" c: 
~ 0 
:::I:;::; 

Vii:; 
"(5 5 
E u

SOIL TYPE: plasticity or particle characteristic, 
colour, secondary and minor componentsg 

--’ 

a::

.<::\’ .<::\ CONCRETE. 

’~ 
. 

t = =- FILe CLAYEY SAND-:-fi~ t;;" ~a-;;egr;;n;d~~k 
- 

~ 
~ l\grey, with some gravel, fine to coarse, angular to I 

~ ’:;utJ-1lI1g~lar, s()rTlEl f()CI<P~CElS’_ 
_ _ _ _ _ _ 

J 

X FILL: SIL TV SAND: fine to coarse grained, pale 
>< brown, yellow-brown and pale grey, with some rock 

\fra(!l11~t~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ 

_rf--- 
Borehole BH05 continued as cored hole

CONCRETE 
------------~ 

FILL 

PID: 6.3 ppm 
No odour staining observed 
PID: 7.2 ppm

E

-

E

76 1.0- -

-

75 2.0- -

f;j 

;:
-

’" 

o 

I 
^ 

1, 

~ 
" 
~ 

~

74 3.0- -

-

a. 

" 

"’ 

;;\ 
’" 
’" 
N 

13 
:l 

@ 
" 

" 
UJ 
0: 
o 
U 

z 

o 
z 

~ 
o 
:I: 
UJ 
0: 

iil 
u.. 

o 
u

73 4.0- -

-

72 5.0- -

-

71 6.0- -

~ 

:i
-

~ 
" 

>- 
0: 

~ 
::J 

1 

:g 

"’: 
~1 
" 
U

70 7.0- -

-

classification symbol & 

soil description 
based on Unified 

Classification System

method 

AD auger drilling’ 
AS auger screwing. 
HA hand auger 

W wash bore 

HA hand auger

support 
M mud N nil 

C casing 

penetration

samples & field tests 

B bulk disturbed sample 
D disturbed sample 
E environmental sample 
SS split spoon sample 
U## undisturbed sample ##mm diameter 

HP hand penetrometer (kPa) 
N standard penetration test (SPT) 
N* SPT - sample recovered 

Nc SPT ",th solid cone 

VS vane shear; peaklremouded (kPa) 
R refusal 

HB hammer bouncing

consistency I relative density 
VS very soft 

S soft 

F firm 

St stiff 

VSt very stiff 

H hard 

Fb friable 

VL very loose 

L loose 

MD medium dense 

o dense 

VD very dense

_ N ~ 

I~::::&~~L~~~nce 
water 

1~110-0ct_12 
water 

-=- level on date sho’M1 

water inflow 

------<I11III water outflow

moisture 

D dry 
M moist 

W wet 

Wp plastic limit 
WI liquid limit

bit shown by suffix 

ADfT 

blank bit 

TC bit 

Vbit

e.g. 

B 

T 

V



coffey.)
A TETRA TECH COMPANY Borehole 10. BH05

Engineering Log - Cored Borehole
sheet: 20f3

client: Dexus Projects Pty Ltd

project no. 

date started:

GEOTLCOV25513AB 

18 Mar 2016 

18 Mar 2016principal: date completed:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

logged by: KW 

AJHlocation: checked by:

’" 
’"

position: Not Specified surface elevation: 77.00 m (AHD) angle from horizontal: 900

drill model: Geo Probe 6600, Truck mounted drilling fluid: hole diameter: 50 mm vane id.:

drilling information material substance rock mass defects

material description od estimated samples, defect additional observations and

OJ

ROCK TYPE: grain characterisics,
OJ strength field tests spacing defect descriptions

od g .2 .S: c
& Is50 & Is(50) (mm) (type, inclination, planarity, roughness, coating,"Ot u colour, structure, minor components .2 "0

o 0

2 g .c: E X=ID3al; (MPa) 20 thickness, other)
5:5: 15. c. ~~ O=diametral ~t>:

’" --’ ~ a=aJdal;

g ~n" 
:J " ~ II d=diametral Sod particular generalE ’" ;: t>: "0 OJ ;:m >....I::!:I>W

I I I I I I I I I I

I II II I I I I I

I II II I I I I I

I II II I I I I I

I II II I I I I I

start coring at 0.95m
I II II I I I I I

76 1.0-
I... . SILTSTONE: dark grey, massive. FR

-

. .....:........:. I
67% I~I

:........:....-" INTERBEDDED SILTSTONE & SANDSTONE:
I I

-

dark grey, pale grey, siltstone 50%, sandstone
a=6.64

I---
~

d=4.17 fiJ I ~ JT, 10 - 2~0, PL, SO - RO, CN. .....:........:. 50%, sandstone is fine to medium grained,
:........:....-"

I
PT, 0 -10 

, 
IR, RO, CN

- indistinctly bedded at 00_300.
:........:....-"

Ii
-

:........:....-"

75 2.0- SANDSTONE: fine to medium grained, pale -

grey, with dark grey laminations, distinctly 75% I I
bedded at 00_1 00.

a=2.99 I I
d=2.45

: ~
I--- :iL

74 3.0- -

I

3.20 m: becoming distinctly bedded at 100_200
I f-- JT, 10 - 200, PL, SO - RO. CN

t
f-- JT, 10 - 200, PL, SO - RO, CN :;i

a=I.12 94%

3.70 m: becoming fine to coarse grained d=I.28
f-- JT, 10- 200. PL, SO - RO, CN t>:"O

,"

73 4.0- I @~~ 
-

’"

~ I
--’"

~ I
"-"0

r--- -"
0

I
.~

0 a=I.63 ’";"~z
d=I.47 I O.c:

~ JT, 10 - 20:, PL, SO - RO, CN I-~
"-12

72 5.0- "- 
JT, 10 - 20; PL, SO - RO. CN i!~ 

-JT, 20 - 30 
, 
PL, SO - RO, CN

~3
U

~
0

a=I.30 100% I
d=I.83

I

71 6.0- I -

I I

I I

I I
a=I.71 I I
d=I.41

I I

I--- I I
70 7.0-

I I
-

1
88%

I
1 I--- I I

f-- JT, 10 - 200, PL, SO - RO, CN

1

I I I I1
a=I.69

d=I.56 87% I I I I

I I I I

method & support water graphic log I core recovery
weathering & alteration* defect type planarity

AS auger screwing

~
RS residual soil PT parting PL planar
>0N extremely weathered JT joint CU curved

AD auger drilling ....y... 10/10/12, 
water

core recovered HW highly weathered SZ shear zone UN undulating
CB claw or blade bit -=- level on date shown

(g~ics~boIsindicatematefial) DW distinctly weathered SS shear surface ST stepped
W wash bore ~water inflow MW moderately weathered CO contact IR Irregular
NMLGJMLC core (51.9 mm)

----<11II complete drilling fluid loss no core recovered SW slightly weathered CS crushed seam
NQ wireline core (47.6mm)

--<J
FR fresh SM seam

HQ wireline core (63.5mm) partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQO strength
SPT standard penetration H

VL very low roughness coating
test barrel withdrawn L low SL slickensided CN clean

HA hand auger [ water pressure test result M medium POL polished SN stain

.1l (Iugeons) for depth RQD = Rock Quality Designation (%) H high SO smooth VN veneer

N interval shown VH very high RO rough CO coating
EH extremelv hi h VR very rouQh

::
’" 

o 

~ 
;>\

^ 
^ 
. 

~ 
.~ 
~ 
~ 
co 

"’ 

;;\ 

~ 

~ 
@ 
co 

" 
UJ 
0: 
o 

~ 
o 
:I: 
UJ 
0: 

iil 
u.. 

o 

~ 

:i

~ 
co 

>- 
0: 

~ 
::J

:g
’" 

o 

u.. 

" 



coffey.)
A TETRA TECH COMPANY

Engineering Log - Cored Borehole

client: Dexus Projects Pty Ltd

Borehole 10. BH05

principal:

project: Geotechnical & Contamination Investigation 

12 Fredrick Street, St Leonards

sheet: 3 of 3

location:

project no. 

date started:

GEOTLCOV25513AB 

18 Mar 2016 

18 Mar 2016date completed:

logged by: KW 

AJHchecked by:

position: Not Specified 

drill model: Geo Probe 6600, Truck mounted 

drilling information material substance

surface elevation: 77.00 m (AHD) 

drilling fluid:

angle from horizontal: 900 

hole diameter: 50 mm 

rock mass defects

vane id.:

material description
OJ

ROCK TYPE: grain characterisics,06 g .2
"Ct

g
u colour, structure, minor componentso 0

2 .c E
5:5: 15. c.

" 
:J ’" --’ " ~

E ’" ;: a:: "C OJ

"

SANDSTONE: fine to medium grained, pale

j grey, with dark grey laminations, distinctly

0 bedded at 00_1 00. (continued)

z

68 9.0- Borehole BH05 terminated at 8.90 m

06 estimated samples,
OJ strength field tests
.s: c

& Is50 & Is(50).2 "0
X=ID3al; (MPa) 20

~~ O=diametral
a=aJdal; ~a::

~ II 806;:m >....I::!:I>W
d=diametral

FR I I I

a=I.94 87%

d=I.59

’" 
’"

::
’" 

o 

~ 
;>\

^ 
^ 
. 

~ 
.~ 
~ 
~ 
co 

"’ 

;;\ 

~ 

~ 
@ 
co 

" 
UJ 
0: 
o 

~ 
o 
:I: 
UJ 
0: 

iil 
u.. 

o 

~ 

:i

~ 
co 

>- 
0: 

~ 
::J 

1 

:g 

"’: 
~1 
" 

67 10.0-

defect 

spacing 
(mm)

additional observations and 

defect descriptions 
(type, inclination, planarity, roughness, coating, 

thickness, other)

g ~ ~ ~ particular general

66 11.0-

WII 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

f-- JT, 10 - 200, PL, SO - RO, CN

JT. 10 - 200, PL. SO - RO. CN ----o~ 
-

65 12.0-

-

-

-

-

-

-

64 13.0-

63 14.0-

method & support water graphic log I core recovery
weathering & alteration defect type planarity

AS auger screwing

~
RS residual soil PT parting PL planar
>0N extremely weathered JT joint CU curved

AD auger drilling ~ 10/10/12, 
water

core recovered HW highly weathered SZ shear zone UN undulating
CB claw or blade bit -=- level on date shown

(g~ics~boIsindicatematefial) DW distinctly weathered SS shear surface ST stepped
W wash bore ~water inflow MW moderately weathered CO contact IR Irregular
NMLGJMLC core (51.9 mm)

----<l1lI complete drilling fluid loss no core recovered SW slightly weathered CS crushed seam
NQ wireline core (47.6mm)

---<J
FR fresh SM seam

HQ wireline core (63.5mm) partial drilling fluid loss *W replaced with A for alteration
PQ wireline core (85.0mm) core run & RQO strength
SPT standard penetration H

VL very low roughness coating
test barrel withdrawn L low SL slickensided CN clean

HA hand auger [ water pressure test result M medium POL polished SN stain

.1l (Iugeons) for depth RQD = Rock Quality Designation (%) H high SO smooth VN veneer

N interval shown VH very high RO rough CO coating
EH extremelv hi h VR very rouQh

62 15.0-
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project:
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coffey.)
Borehole No. BH06

A TETRA TECH COMPANY

Principal: 

Project: Geotechnical and Contamination Investigation 

Borehole Location: 12 Frederick Street, St Leonards

Date completed:

1 of 1 

GEOTLCOV25513AB 

29.3.2016 

29.3.2016 

DW 

ML

Engineering Log - Environmental 
Client: Dexus Projects Pty. Ltd.

Sheet 

Office Job No.: 

Date started:

Logged by: 

Checked by:

o 

> 

" 

a:: 

’" 

" 

~ 
~

drill model and mounting: Geoprobe Vehicle Easting: slope: _900 R.L. Suriace:

hole diameter: 100 Northing bearing: datum:

drilling information material substance

e

(ilg....0
notes

e >-~
~ Cl 0

~ material U"O -"""" structure and
samples, .Q ee ue-

Q u_
"e ".- 0"" additional observations"0 t: u ~a

- >- c.c.E
0 e

0 tests, etc E
’+=0 .a:e .~~

J:: "
c. .$ c.

"U5..c "’"0 "’’’’ kPa
Q

c.
c. depth "’E soil type: plasticity or particle characteristics, "(3 ee
:::J ’" ’"

~>- 0"
E ’" 3 RL metre, a, u’" colour, secondary and minor components. Eu U"O

0000

123 0000

.-NC’1’<t

<( ~ SM FILL: Silty SAND: Fine grained, brown with trace silt D L Topsoil.
I E, PID-2.7 and fragments of sandstone and bricks.

.)<. SW
FILL: SAND: fine/medium grained, light brown.

Fill soils.

f-- E, PID-2.5
(J) CL-ML FILL: Silty CLAY: Low plasticity, grey with red mottling M F
(J)

with trace fragments of shale.

L
-

E, PID-2.1

------------------

CL-ML Becoming harder. D St

L
SILTSTONE: Extremely weathered silt, grey/red. ’t=I Weathered bedrock.

.-.

-

E, PID-2.3 _.

.-.

_.

.-.

"0 _.

~
.-.

2
e _.

:::J
.-.0

U ;L _.e
-

" E, .-.

PID=20.6 _.

z
.-.

_.

.-.

_.

.-.

4
BecomiriQ Siightlys er 

- - - - - - - - - -

---riiiD
.-.

------------------

~ -:-.- 
- - - - - - - - ---

E, Becoming hard No odours detected.

PID=126 .-.

_.

.-.

_. BecomiriQ Siightlys er 
- - - - - - - - - -

---riiiD
.-.

_.

~
.-.

E,
_.

~
-

.-.

PID=59.5
------------------

Becoming hard
.-.

-- SHALE: Moderately-slightly weathered, dark grey.
--

--

6
--

--

Borehole BH06 terminated at target depth

7

method support notes, samples, tests classification symbols and consistency/density index

AS auger screwing. M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft

AD auger drilling. C casing U63 undisturbed sample 63mm diameter based on unified classification S soft

RR roller/tricone penetration D disturbed sample system F firm

W wash bore 1 2 3 4 N standard penetration test (SPT) St stiff

CT cable tool I~r ~:~J~p\~nce N" SPT - sample recovered moisture VSt very stiff

HA hand auger Nc SPT with solid cone D dry H hard

DT diatube water V vane shear (kPa) M moist Fb friable

S blank bit

-I-
10/1/98 water level P pressuremeter W wet VL very loose

V Vbit on date shown Ss bulk sample Wp plastic limit L loose

T TC bit E environmental sample WL liquid limit MD medium dense

’bit shown by suffix ~ water inflow R refusal D dense

e.g. ADT -<0lIl water outflow VD very dense

~ 

..:
;::

f- 
o 

<.’l 

>’ 
w 
u.. 
u.. 

a 

-, 

11. 

<.’l 
’> 
z 
w 

ru’ 
;;; 

iil 
~ 
a 

...J 

f- 

a 
w 

<.’l

...J 

;:: 
z 
w 

::;; 
z 

~ 
’> 
z 
w

"’ 

a 
w 

<.’l 

E 
o 

u..



coffey.)
A TETRA TECH COMPANY

Engineering Log - Environmental 
Client: Dexus Projects Pty. Ltd.

Principal: 

Project: Geotechnical and Contamination Investigation 

Borehole Location: 12 Frederick Street, St Leonards

Borehole No. BH07

Sheet 

Office Job No.: 

Date started:

Date completed:

Logged by: 

Checked by:

1 of 1 

GEOTLCOV25513AB 

29.3.2016 

29.3.2016 

DW 

ML

drill model and mounting:

hole diameter: 

drilling information

Geoprobe Vehicle

100

Easting: slope:

Northing 

material substance

bearing:

_900 R.L. Suriace:

datum:

"8 
J:: 

E 

<( 
I

c 

o 

~ 

c 

., 
0.

t: 

~ $ 
0. 

’" 

iil 3

notes 

samples, 

tests, etc

c >-~ (ilg....
Cl 0

~ material U’O ""’.,.,
.Q

.,c
cc uc-

u_ .,.- 0.,"
u ~a

- >- o.o.E
E

’+=0 .a:e .~~
0.

"U5..c ",’0 "’"’ kPa
depth ’" "’E soil type: plasticity or particle characteristics, "(3 cc

a,
~>- 0"

0000
RL metre, u"’ colour, secondary and minor components. Eu U’O 0000

.-NC’1’<t

~ CL-ML FILL: Silty CLAY: Low plasticity, brown with some 0 L

fragments of sub-angular shale and pockets of clay.
~.)<.. CL-ML

FILL: Silty CLAY: Low plasticity, grey with red mottling
with trace fragments of sub-angular siltstone.

E

1 

~CL-ML 

mCL-ML 
CL-ML

2

SPT

4,6,7
N’=13

’0

~
2
c

:::J

0
u 3
c

., E, PID-4.3

z

Silty CLAY: Low plasticity, grey with red mottling.

Fragmentsofsub-angUlar,- yeil i eirect 
- - - 

siltstone.

SiiiY CLAY:L PlaSticrty,grey/red-:- 
- - - - --

SILTSTONE: Extremely to highly weathered 

siltstone, grey with some yellow/orange 
mottling.

B omi greYJred.- 
- - - - - - - - - - -

Becoming dark grey.

----st

structure and 

additional observations

Topsoil.

Residual soils.

-

-

Weathered bedrock.

-

-

123

E, PID-1.5

r-cn 
(J)

’l:::

~ -
-

-

-

-

-

-

-

~ -
-

-

-

-

-

-

-

6 -

7 

support 

M mud N nil 

C casing 

penetration 
1 2 3 4 

I~r ~:~J~p\~nce 
water

-I-
10/1/98 water level 

on date shown

Borehole BH07 terminated at target depth

notes, samples, tests 

Uso undisturbed sample 50mm diameter 

U63 undisturbed sample 63mm diameter 

D disturbed sample 
N standard penetration test (SPT) 
N* SPT - sample recovered 

Nc SPT with solid cone 

V vane shear (kPa) 
P pressuremeter 

Bs bulk sample 
E environmental sample 
R refusal

-----0-

~

classification symbols and 

soil description 
based on unified classification 

system

moisture 

D dry 
M moist 

W wet 

Wp plastic limit 

WL liquid limit

consistency/density index 

VS very soft 

S soft 

F firm 

St stiff 

VSt very stiff 

H hard 

Fb friable 

VL very loose 

L loose 

MD medium dense 

o dense 

VD very dense

E, PID-2.4

~ 

..:
;::

f- 
o 

l’l 

>’ 
w 
u.. 

u.. 

a 

E, PID-3.8

-, 

11. 

l’l 
’> 
z 
w 

[D’ 
;;; 

iil 
~ 
a 

-’ 

f- 

a 
w 

l’l

E, PID-4.0

-’ 

;:: 
z 
w 

::;; 
z 

~ 
’> 
z 
w

method 

AS auger screwing* 

o 
AD auger drilling. 

> RR roller/tricone 
" 

n::: W wash bore 

~ CT cable tool 

~ HA hand auger 

DT diatube 
~ 

B blank bit 
"’ 

a V Vbit 

~ T TCbit 

E .bit shown by suffix 

~ e.g. ADT

~ water inflow 

-<0lIl water outflow



coffey.)
A TETRA TECH COMPANY

Engineering Log - Environmental 
Client: Dexus Projects Pty Ltd

Principal: 

Project: Geotechnical and Contamination Investigation 

Borehole Location: 12 Frederick Street, St Leonards

Borehole No. BHOB

Sheet 

Office Job No.: 

Date started:

Date completed:

Logged by: 

Checked by:

1 of 1 

GEOTLCOV25513AB 

29.3.2016 

29.3.2016 

DW 

ML

drill model and mounting:

hole diameter: 

drilling information

Geoprobe Vehicle

100

Easting: slope:

Northing 

material substance

bearing:

_900 R.L. Suriace:

datum:

notes
c

Cl 0

samples, .Q ~
U u_

tests, etc E
’+=0
"U5..c

depth
a.

<JlE’"
~>-

RL metre, a, U<Jl

CLS

E, ML
PID=5.2

E, PID-4.7 CL-ML

’8 
J:: 

E 

<( 
I

c 

o 

~ 

c 

., 
a.

t: 

~ $ 
a. 

’" 

iil 3

2

material

soil type: plasticity or particle characteristics, 
colour, secondary and minor components. 

FILL: Sandy CLAY: Low plasticity, brown with fine 

~~~~~-------------~ 
FILL: Clayey SILT: Low plasticity, grey with 
sub-rounded fragments of siltstone and shale. 

SILTSTONE: Highly weathered, grey with red 

mottling with red, sub-angular rock fragments.

CL-ML Becoming harder.

BecomiriQ Sotr~ 
- - - - - - - - - - --

SHALE: slightly weathered, grey, hard.

>-~ (ilg
QjU’O ""’.,

~ c c c uc-

0 .,.- 0.,"
- >- a.a.E

.a:e .~~
<Jl’O <Jl<Jl kPa
,5 c c c

E
0 0 .,

0000
U U’O 0000

.-NC’1’<t

D L

~

~

-----0-

structure and 

additional observations

Topsoil fill.

Weathered bedrock.

-

-

-

-

-

123

r-cn 
(J)

SPT 

2,6,9 
N’=15

SPT 

5,29,NR 
N=R

’0 

~ 
2 
c 

:::J 

8 
c 

~ E, PID-5.7 
z

~ 

..:
;::

f- 
o 

<.’l 

>’ 
w 
u.. 

u.. 

a 

E, 
PID=28.5

3

Borehole BH08 terminated at target depth

notes, samples, tests 

Uso undisturbed sample 50mm diameter 

U63 undisturbed sample 63mm diameter 

D disturbed sample 
N standard penetration test (SPT) 
N* SPT - sample recovered 

Nc SPT with solid cone 

V vane shear (kPa) 
P pressuremeter 

Bs bulk sample 
E environmental sample 
R refusal

~

classification symbols and 

soil description 
based on unified classification 

system

moisture 

D dry 
M moist 

W wet 

Wp plastic limit 

WL liquid limit

consistency/density index 

VS very soft 

S soft 

F firm 

St stiff 

VSt very stiff 

H hard 

Fb friable 

VL very loose 

L loose 

MD medium dense 

o dense 

VD very dense

-, 

11. 

<.’l 
’> 
z 
w 

[D’ 
;;; 

iil 
~ 
a 

...J 

f- 

a 
w 

<.’l

E, 
PID=11.5

...J 

;:: 
z 
w 

::;; 
z 

~ 
’> 
z 
w

method 

AS auger screwing* 

o 
AD auger drilling. 

> RR roller/tricone 
" 

n::: W wash bore 

~ CT cable tool 

~ HA hand auger 

DT diatube 
~ 

B blank bit 
"’ 

a V Vbit 

~ T TCbit 

E ’bit shown by suffix 

~ e.g. ADT

1..

~ CL-ML 

~ 
I 
I
-- 

-- 

5 
-- 

~ 
-- 

-- 

-- 

-- 

-- 

-- 

-- 

6 ---

7 

support 

M mud N nil 

C casing 

penetration 
1 2 3 4 

I~r ~:~J~p\~nce 
water

-I-
10/1/98 water level 

on date shown

~ water inflow 

-<0lIl water outflow
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Thermo Fisher 
SCIENTIFIC

The world leader 

in serving science

RENTALS

Equipment Report - MINIRAE 2000 PID

This Gas Meter has been performance checked and calibrated as follows:

.........--......-.--.,......-......----.....--..-.---._-_...__......_..:--......_..._...__._-.-..._.._..._.--...-...-,.-...-.--.--.-..........-..----.....-!---- .............---.---.-..-......r.......-.-......----...-.-_.....__...-.....!-... .._.........._..._....._.~ 

L_._~~.~...L_.:~.~~~~~_;...~~~~=~~~~~o~--1_...:=~~.: Span 
: 

Traceability Lot # I~:::~l. l.....LQ.:.& e~)._.!~?~~~~I:~~_.__...J.QQ_..ppm l__t-?~9..~~~...:~T~Q:.~~~:::=[~~~~~! ~1I~:....~_.j
Alarm Limits 

[=:=~~~~~=~:~]~~L:~Q~:~~~.l 
. 

Low I S?O ppm’ 

It~:~t~;~:it~~~:\~~ks 
3760) 

Tag No: 000 5t) 7 

Valid to: ’Z. Y It!J 6 !~ ! 
2. ’fIe; 3 /’7+> I G 

~~-Lh.s--- 
7 

Please check that the following items are received and that all items are cleaned and decontaminated before return. A 
minimum $30 cleaning 1 service 1 repair charge may be applied to any unclean or damaged items. Items not returned will be 
billed for at the full replacement cost.

~.~!!I..PJes.!....-.,..__.._-._.,.-....._....._....,....-.._., 
Date Target Gas Reading! Pass? ! 

[~JI~~7~]EL~z~.~:~...~?~]~ZqE.:~~~~:t.:__..~J 
~ormance check (pump, lamp, sensor) 
rrpata cleared 
[3’Filters checked

Date:

Signed:

Item 
. (l.’sll 

o MiniRAE 20,00 PID 1 Operational Check 1 Battery St~tus 
r 

/ o Lamp~eV, Compound Set to: l>fJ r~tor: o Protective yellow rubber boot 

o Inlet probe (attached to PID) 
o Spare water trap filter(s) Qty 
o Charger 240V to 12V 500mA 

o Instruction Manual behind foam on the lid of case 
.. 

o Quick Guide Sheet behind foam on the lid of case 
.. 

o Spare Alkaline Battery Compartment with batteries 

o Inline Moisture trap Filter Guide Laminated 

~ 
0 Calibration regulator & tubing (optional) 
o Data cable and Software CD (optional) 

.t../ 0 CarrY Case 
[3" 0 Check to confirm electrical safety (tag must be valid) 

:;:t:~~i;~~~__ 
_____~~~_~ 

TFS Reference I c...s (f)<J tEi I Return Date: 1 1,.1 
-.....-.........---...----...--....--.-.....-..--.....j-......----......---..---.....-............. 

....... 

....----.----..I....----...-.--.--...-.---.....-..----......----.---- 
........._.....-...... 

-~~J~E:~~~~;~I~PTJSTfiJJ54~ -~~~;;i:;~~~~;-- -~- ~ 
~~.~i~~~.~;.s~.ri~i~~:::~:IL r~QQ~f~ZI~~_..:=~.--.=::~.=-.:~~_._..___..:~~:~.::J

s~ 
~ 
~ 
~ 
~ 
V

Returned

!

Melboume Branch 

5 Caribbean Drive, 
Scolesb 3179 

Issue 7 G0553

. \



. hermo rishe\ 
SCIENTIFIC

The world leader 

in selving science

RENTALS

Equipment Certification Report - Impact Pro Mul’ti-Gas Detector

This Gas Meter has been pelformance checked/calibrated as follows:

Fresh Air CalibrEltion for all Sensors 

CI-I4 (combustibles) 
02 00.0% volume check only within +/- 2’X, 

Charged I ’10 minute test completE! 

Electrical Safety Ta atcchecl (AS/NZS 3760) 

TarJ no: J2r!Ji!} If trY- 

Valid to: __UftlJS I w (

CO ’IOOppm Span 
50% LEL (2.5%vol = 25,OOOppm) Span 
H2S 40ppm Span 11 

Spare Battery min 4.2v Volts

Calibration G;~s traceability inforn18 ion "waiJabls upon request 

Date:.___~ r-!q2L2(J, M ( L-E/’tI!GO

Signed:

Please check that the fallowing items are received and that all items are cleaned ancl clecontaminatecl beforE) 

relurn. A minimum $30 cle3l in~1 / service / I’epair chmge may be a.ppliecl ta clny unclean or clan1agecl items. 

Items not returned will be billed k.lr t the full replac8ment cost.

Sent 

;::::: 
~ 
~ 
~ 
~ 

~ 
~

Received 

1

Rei:urnecj 

1 

I

Item 

Impact Pro Gas Detector 

Monitor / Performance ~heck / Bat ’~{, i(t~ % 
Monitor setup for __I1.t:;177If/{/~ 1 

~ 

Power supply 240/"12’1 with bas, station 

Flow adaptor [Grey] for calibration with hos6 

Pump 8c1aptoi [Blacl-;] with hose and Inlin8 rillel’ 

Battery Cases with L! Alkaline Batteries 

./.\llen f<.ey located back oj Instrument to open battei) 
Spm8 inline filters 

____ 

Instruction Manual behincl foam on the licl of case 

Quick Use Guide behind foam on the lid of case 

Carry Case 

Regulator inclucled: 

~5I I 

Processors Si~lnatLll"e/ Initials

. .... _ 

~~I?~~_~~!~I:~~lC~__L C2MJtCcW J _??~~li!i?l~ ?~:_retL~’rl__ 
.. 

Customer Ref i I 
- 

~l~liP~~~,~t~~~~--lt1 J?~sJ)~~---~--’-~ ~_ ~’-.:=-~_:-:--=~=-~~~: 
Equipment serial no. i "’Z:eL-{ (J 7 f7lL 
...----- 

--R;t~;:~-D;’(~T-’--- 
--- 

-j- 
-.-.. 

;--.-..---- 
’-r"--

Return Time I
0-0-- 

----.---------.-1’..--

.. .._.__.. _ 
-1........._..._.___...__

"WI: Lit, mule" (han .2iv<:: yOLl .,!Tt:<I[ t:quiplllenl... We gilt: }ULI gn:al =,.-dLlliulI.,’"" 

Phone: (Free Call) 1300735295 Fax: (Free Call) ’1800675 ’123 Email: RenlalsAU@Thennofisher.colll 

M<ll:.(jum<:: Bran,:h 

I 
Sydnl:-y 8r.,no:iI I 

!j.::I:t rj~ Brandl 

I 
Grl’::biine 8r>!no:l1 Pef!h Br;;.r.ch 

::; G",nbb<::::Il M~, lO:VE:1 L.t T;:;’!:.V ’ilR>;;JU 2; 6~lJl::.tr ?c..~d. i:u:.._~,j Unj~ U5 R.:~~ SI 121 .::IiI\):!lj-tJ.:.,_ 

SO:f,=,bv"3:179 tlr.Jtlh Ryd" 2113 S’:..ijll,AOJ ,Italla 5Q’i Ile:r-IF:ad ",UUS MalaQa WA 6090

Issue 7 Feb’12 (;0492



SCIENTIFIC

The world leader 

in serving science

RENTALS

Equipment Certification Report - TPS 90FLMV Water Quality Meter

This Water Quality Meter has been pertormance checked and calibrated as follows:

r----s;~-~or----r-c~~~~~t;~;i~-~--- i------S~~-~1------r-----Spa~-2--------r T~~~~-~bi i;;L~t-#--r-Pass? I 
1-...--.....-...-----.--.--.+-......-.--...-..-.--...-.-...-...-...-.--......---1..-...---.--..-...--...--.--.---..-...-.-.-...-.----!.....--..-.-;----.----..--------.---.--t....-....----.-.-.--...-.--.........-.----....--....,.-..--.-..-........-...-..-.--......-1 
! pH I pH 7.00/pH 4.01 ! 2’c)O pH I L, ’cIO pH i I i ~! 
------..-.-.....-.----.}-..----.---...-.-.----.-----.-...-.--,--.-......- _._.___._......______........__......._.__,_.__.!:7____.-.--.-------...-.-.....-c-.-------.-----...-...-...-.--.-----.....--....+-...---.......---......--.........1 

I Conductivity i 12.88 mS/cm i 6> .:.,0 
mS/cm 

/1, -g mS/cm I I [2(’" I 
’-------------’---------------------------T-----;--------------- ------;--------------t--------------------------r------~----! 
f-Dis:~~e(j s- di~!~~~-hjle--l---;V~goo ::;to.-\f7---tt~--tcb.~~-{ -~y’1-----~ ---I 
~----Q~~g~El----L~Jr-------j--!D--$9..<:!1~~-$ulf:l-Qi.t~- .____~~!!!rati~rli’!_~i.r:_~__l-------~-! 
L_..._...__...___..._.._.__.. _.....___......__....______....._...........__...__J.....____.__......___.__...._..___._..._.____.....1.......____.__._.___.____ ..............._____L ......_..__.__j_......._.__.___....._..._.._....i 

[Jt~{~I.~:~I3.:5’~:~m~......:...~r~:~] 
* 

This meter uses an Ag/AgCI ORP electrode, To convert readings to SHE (Standard Hydrogen Electrode), add 1 99mV to the 
mV reading.

~ttery Status 7" ’( (min 7.2V) 
o Electrical Safety Tag attached (AS/NZS 3760)

emperature ’22- (’ oc 

Ea"Electrodes Cleaned and checked

Date:

Signed:

Please check that the following items are received and that all items are cleaned and decontaminated before return. A 
minimum $30 cleaning / service / repair charge may be applied to any unclean or damaged items. Items not returned will be 
billed for at the full replacement cost.

Sent Returned Item 

[3- 0 90FLMV Unit. Ops check/Battery status: 
~ 0 pH sensor with wetting cap, 5m 
[ 0 Conductivity/TDS/Temperature K=1 0 sensor, 5m 
C2r 0 Dissolved oxygen YSI5739 sensor with wetting cap, 5m 
~ 0 Redox (ORP) sensor with wetting cap, 5m 
~ 0 Power supply 240V to 12V DC 200mA 
c:3’ 0 Instruction Manual 

E2r 0 Quick Guide 

~. 00 Syringe with storage solution for pH and ORP sensors 

L:1 
. 

Carry Case 
Er’ 0 Check to confirm electrical safety (tag must be valid) 

Date: c~.-:? f 103 flol6 
signed:~

TFS Reference Cs, 00 It 1.;(,<- Return Date: / /

r, Reference
’"

Return Time:

Equipment 10 90FLMV- ~ Condition on return:

Equipment Serial No. Wli Lt J( 0

Phone: 

Me!bourne Branch 

5 Caribbean Drive, 
Scoresb 3179

Issue 7 Aug 15 G0563



SCIENTIFIC

The world leader 

in serving science

RENTALS

Equipment Report - Solinst Model 122 Interface Meter

This Meter has been performance checked I calibrated* as follows: 

CleanedfTested Pass? ~s ONo 

~robe 

&rape/Reel 
,/ 

c;(Performance Test & Battery Voltage Check ({-t]v) 8.0v minimum

Date: ~)I ) ;} ! 7} 16 
J 

G

Checked by: (\AO
~d"""-7 

~-7 
/ 
"-]22 ~ :--/ 

c-.- 
Please check that the following items are received and that all items are cleaned and decontaminated before 
return. A minimum $20 cleaning I service I repair charge may be applied to any unclean or damaged items. 
Items not returned will be billed for at the full replacement cost.

Signed:

Senk 
y" 

:~c 
l’/

Received 

o

Returned 

[

I 

I 

L 

I 

I

L 

l_ 

[j 

[]

Item 

Operations check OK 
Plastic Box I Bag 

Spare 9V Battery Qty 
Probe Cleaning Brush 
Decon 

Instruction leaflet 

Tape Guide

If 
--..’-

rJ

LJ
-<’ 

’,;?1 

"^,,, 

.e?F" .~/ -/Processors Signaturel Initials

/"

Quote Reference t..~.:)()tlN65 Condition on return

Customer Ref

Equipment 10 -:’ )\ 122~q 11
Equipment serial no. ~r;o~, ,2

Return Date I I

Return Time

Melbourne Branch 

5 Caribbean Drive, 

Scoresb 3179 

Issue 5

Sydney Branch 
Level 1, 4 Talavera Road. 
NorthR de2113

G0561



Appendix D - Groundwater Sampling Records
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t" (i.:J U U G:,; ’Jf 
II

Groundwater Sampling Form (A) - General PAGE.L-OF ---l--
’’’’’’’’~

if) ,77 .7 
fP] 

""">> f ’
.

iI""Y 

:rt ,>
"~~~~ 

III
" ,oJJj 

= 

\ : f ~
"’," 

,

, ’L,
~

J),’4:~~/\
,

;"I_.~~ ’-""_C)( C) 1/
I

(1I ) ,",,7 Ie
I

~"nEIL,IU Ii"IE~SCllNN/En.:
Y~. t

1!llB:.1l1E:
,- ’-._..._’t,,_

III JPlRlOJJlEr’: lIIlt\NAGIE~: i1) ’ 
) !. i~~.!C:.e

’-1. ....::l..; 
_ 

---.: Vv
II

WH::1b1L DJl:!l: i4:L MIS1JER HIOe. ’!rVIP/E : ~rJ ’1 tJ ;C-UrJ t/ IN ?fit fdOTAl WlElL IOIEPTI-l: StClRllEN HNTIE~VA : II
v 

......

[12( WATERM IIrEQl!JlJPlMIEN II.JJSIEJi): fSlAillE~ D OTIHlIE~ WELL IOIAMETIER: ~)’ WIEU. STDCIK-IIJIlP’:

~=I
WELl!.. GAUGING AND PURGE VOUJME CALCUIL.ATBONS WELl!.. IHlIEAIDSPACIE IPDID REAIDDNG

(TOTAL WELL DEPTH) - (DEPTH TO WATER) = (WATER COLUMN)
Use water column calculation together with the

LlTRES PER 1 WELL VOLUME PID READINGprocedures in ’SOP- Groundwater Sampling - Bailers’

h’Y~ l" S5=~m
to determine the correct volume to be purged from ,the LL ,-

m - well (enter this value In the field to the right) PPM:

II
ClI~jpl REfIERIE[\lCE IELlEtCTROIOlIE: (circle) SHE 1 Calomel Saturated KCI 1 Ag/AgCI 1M KCI 1 Ag/AgCI4M KCI 1 Ag/AgCI Saturated KCI

,-- ~~~~iCYCLE! DEPTH TO DISSOLVED ELECTRICAL REDOX CLARITY - tick one
TIME OF PUMP VOLUME

WATER OXYGEN CONDUCTIVITY
pH

POTENTIAL TEMPERATURE COMMENTS

DAY RATE (L) (pH units) IC)
I

(m) (mgn) (mS or ~S!cm) (mV) >’>. >. >. ." I
(mlfmin) :;; "’’’’ " ’’

~ I
ill

.c " "
<1> 
" ODOUR, COLOUR, SEDIMENTS, PSH I~c3 2 >2 "

READING CHANGE" READING CHANGE’ READING CHANGE’ READING CHANGE’ READING CHANGE U I- COLLECTED, etc
I

gLf( f \ ’S, S’(:)O 0~4 1-.,-Q: >’4 ::< }. V CV{Oi.’~
I

?1O ~!O.lr Ie e’8{-, ~,{ (tP.M { ~a4 r’l ,:.:)..1, Iv (I,,"/’ .-

.~;L D;n ~--t It’:’. J-
,

’-’ I

.~ ~
I

I

’~~-1l-f<6
’58 ~~--II

II
a~~ t9G rt1<>>c/fl s 011 IO<;~ 7-rtft t’f Di( 1// /1 I

"

- Ilo~ d." o~ L1/L1li 1~.;S5.
. 

fp \tf(, ’<.) la )-4 t/ A/

~_II
I’

STABna.SATilON’CRITERnA
:!:10% :!:3% :!: 0.1 ,unit :!:10mV :!: 0.20(: I(3 readings within following ranges)

V D N c6" DUPLICATE ID: V D N ~TRIPLlCATEID:
I

..---:’ I[lIl.!IJllILUCA1IlE COLLECTEID: TRiPLiCATE COLLECTED:

WIERIE MlE1I"AILS 1FllEI.IlI fDL TIERIED? V ~ND Unfilter!!ct samples must not be put into a preserved container (i.e. ’metals’ bottle) HAS nus fORM BEEN CroMPLIETlI’:1D> UN fll.!ILU vd-D I
_ 

__ 
_~J

""~’Q] "EC1i" Ntll.MIE’ IF’~rQlJIEC’’ NII.JJMI5IEIR (:m:Af..JL; 0 i.

Coffey Environments - Groundwater Sampling Form (A)- General 
Issue Date: 17/10/2013 

UNCONTROLLED WHEN PRINTED-SEE ELECTRONIC COpy FOR LATEST VERSION



ll;\lJl rill~idy
roun wa er amptn - \..;J\:;, ,,,,,eu tic I

1fl’~,IJ>JlE(G1f" NAMIE: Ii"lj~JlJ)JIEIC1f" NILJMBIEIF/.: {/1 ~C) 1L(’ {};2, S,?<, t} ls,
r /J

()} , 0 It 2 (’#nlEUI iP’EIFI.SiClNNIEIL: J ’ r, , ~A1f"IE:

r’fltLH ,~J i L~S<
’"

iP’lFI.iClJIH:; lVlANAGIEIFI.:

WEHoHo m: 8J.-fs i MIE1f"1E1F/. mil. nriF’E : II\! & 111 q{j I’i 11’1 iJ tv /J LJ t (4J "IFiCITAL WEILL 1D1Efll’1f"IHI: (." ’’1::J- SCIF/.IEIEN DNTIEIF/.VAIl..: #""

B WATIEIFI.IFI.A
’V’

IEiLl!UJIIl"IVlIEN1f" ILJSIE!): BABI..IEIFI. iClTlHllER WIELIl.. IDDAMIETIEIFI.: (’{""’J WIEIl..Il.. STDCIY(.ILJIP’:

WieLD... GAIJIGllNG ANi:lI’IJIIRGIE VOLUMIE CALCUlATllONS WIELn.. i’llIEAJlllSI’ACIE PRJlll IRIEAl!l>fiNG

(TOTAL WELL DEPTH) - (DEPTH TO WATER) = (WATER COLUMN)
Use water column calculation together with the L1TRES PER 1 WELL VOLUME

PID READINGprocedures in ’SOP- Groundwater Sampling - Bailers’

G ’17m -I 348 ~.2- to determine the correct volume to be purged from the I~ -

=
m well (enter this value in the field to the right) L PPM:

,-

aJiRfi1lIF/.IEIFIEIFI.IEI\’ilClE IELIE1C1I1RIO!\OlIE: (circle) SHE I Calomel Saturated KCI I Ag/AgCI1M KCI I Ag/AgCI4M KCI I Ag/AgCI Saturated KCI

CYCLEr
DEPTH TO DISSOLVED ELECTRICAL REDOX CLARITY - tick one

TIME OF PUMP VOLUME WATER OXYGEN CONDUCTIVITY
pH

POTENTIAL
TEMPERATURE COMMENTS

DAY RATE (L) (m) (mgfl) (mS or JlS/cm)
(pH units)

(mV) (’C)
~~ >. >. ’C

(ml/min) l ’C ~’C
’"

.c :J :J
’" 

:J ~ ODOUR, COLOUR, SEDIMENTS, PSH

~EAD~G" CHANGE~i {CJ-lANGEt CHANGE
ti g.Q <3 >2 :J

COLLECTED, etc
[.rOO 

U U t-

I :-:}-[}J!) I ’.DIO ~ dJ/~ 6 ~~ tl ;) (. ~ V
910 c(o {.’~/’ cio,v{

<’"

\~
(

t

6b ’?’r ’(i? /j cJ..- IL-f t-

’LIe;

<4

,

J~\S tb b’Sf) ,i~ \ .’l~ iV-’-~ :t-LJ d .q vi ?"LO co f (;1 t^^,-! ~

l()iW I ~ <)40 ; III 141’6 1-( (o 2s JJil V ~

"’’11"’"..",’’’"........,

(3 ’0. J"...~’" ,,prang.,.)

/
DUPLICATE 10: 

g, \+ ~ -- D0f
V 0 N ~ TRIPLICATE 10: v:~

iJ)UJiiP’l.fiCA " COLLIECT!eJlll: V[jNO TlRil’l.DCATIe COLLIECT!eD>:

WERlE MIEVA!.!> I’HIeLJlll ffilTIERIEI!l>? V [ilj’N 0 Unfiltered samples must not be put into a preserved container (I.e, ’metals’ boHle) IHIAS nns fORM ISIEIEN CIOMI’I.IEVIEJlll DN fUJil.l? VerNO

G d t s r 9 Form

Coffey Environments - Groundwater Sampling Form (A) - General 
Issue Date: 17/10/2013 

UNCONTROLLED WHEN PRINTED - SEE ELECTRONIC COPY FOR LATEST VERSION
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"- Well Gauging PAGE~OF

~"

~
--_...~

"

Ii"IR(MlElCiT NAMIE: iF’iRIOIJIEC"II" NUMBIER: a f:ifiC’TL. ~ ~/ 2 
~

:, I ...~ J~ 15 II
IFR~IL,Ii] !i"!EIRSOlNNIEIL.: \ i ,4f l’\I:( ..Lii Rut...,,? I..~ L~; 
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~ 2 j 6 Ii
D:llA"II"IE: H

iP’IF!.Ol,JIECT Ml!\N GIEI: {Y)A_P1~, r; A A Lotkc-’ Ii

.~

11
-----=:;-:=1

IFHIEILII:l IEQmiP’MIENlI": 11ED"IER "11"101 SlOIl?s WnilEN IGA\IJIGllNG WELIL.S: II
~F ~dL )~L - ’-13.’Equipment Used: IP Serial Number: SOP - Monitoring Well Gauging and SOP - Decontamination of Sampling Equipment II

II
~~~:I

Total Well Depth to PSH Depth to PSH ThicJmess
I,

Well Height of Well COMMENTS (notes 2 & 3) :1Time of Day WelllD
Diameter Depth (NAPL) Groundwater

Stick-Up IInote 1

[A] [B] . [B-A]
ODOUR, COLOUR, SHEEN, NAPL (and its colour), REMEDIATION SYSTEM, etc ~

o12n gH<~ Co 6,t1O - y/’g r:fl~ ~ ?{/~))J’’’~ OrA -" /U II
.- } .-11

I’

o ~LiC; B14~ <a (, ~ 67, S I 05"5 !J
[

.. il

il
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I
I

I
,1
Ii
II

II
~!

II
,I
III,
’I
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II
II

II
II
I

I
i
I
I

!
~ -

--^.. ..._-

I

Coffey Environments - Well Gauging Form 
Issue Date: 17/10/2013 

UNCONTROLLED WHEN PRINTED - SEE ELECTRONIC COPY FOR LATEST VERSION



Appendix E - Laboratory Analytical Data: 

Summary Tables
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coffey.)
Table 1: Soil Analytical Results Compared to Health Investigation levels

Stage 1 Site - 12 Frederick Street SI Leonards

field_ID
Health Assessment Crfter\II ---

AHOlO.2-0.25 AH020.05-0.1 AH030.05-0.1 AH030.5-0.55 BHOlO.OS-D.I BHOl 1.5-1.95 BHO! 4.5-4.45 BHOt 9.0-9.45 BHOl 10.5-10.95 BH020.35-0.42 BH030.S-0.6

Sampled Date-Time
........- --

16/03/2016 16/03/2016 16/03/2016 16/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 17/03/2016 17/03/2016

Matrix Type
IHILB/HSLBI D/IIILDI

SOIL SOil SOIL SOIL SOIL SOIL SOIL SOIL SOil SOIL SOIL

FILL FilL FilL FILL FILL FILL FILL FILL FILL FILL FILL

G~" ChemName Units LOR

Moisture % 1 12 23 20 13 16 11 18 17.9 15 9 6.2

Benzene m"k 0.1 0.5 3 <0.1 <0.1 <0.1 <0,1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1

Ethylbenzene mg/kg 0.1 55 27,000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1

Toluene m"kg 0.1 160 ..- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1

TotalBTEX m"kg 0.2 <0.2

Xylene(m&p) mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2 <0.2

Xylene{o) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1

X leneTotal m k 0.3 40 230 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.5 <0.3 <0.3 <0.3

TRH TRHfl C6-C101essBTEX m k 10 45 ,.. <20 <20 <20 <20 <20 <20 <20 <10 <20 <20 <20

TRHF2C10-C161essNa hthalene m k 50 110 9000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

TRH F3 C16-(34 m k 100 5800 27_ <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

TRHF4C34-C40 m k 100 .’00 31,000 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C6-C9 m k 10 <20 <20 <20 <20 <20 <20 <20 <10 <20 <20 <20

ClO-C14 m k 20 <20 <20 <20 <20 <20 <20 <20 <50 <20 <20 <20

C15-C28 m k 50 <50 <50 <50 <50 <50 <50 <50 <100 <50 <50 <50

C29-C36 m k 50 <50 <50 <50 <50 <50 <50 <50 <100 <50 <50 <50

CI0-C36 Sumoftota! m k 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

C10-C40 Sum of total m k 50 <50

C10-C16 m k 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

C16-C34 m k 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C34-C4O m k 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C6-C10 m k 10 <20 <20 <20 <20 <20 <20 <20 <10 <20 <20 <20

Acena hthene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acena hth tene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(a)anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(a)pyrene m"kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

B(a)PTEQ(!ower} mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

B{a}P TEQ (medium)- m"kg 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

B(a}PTEQ(upper} m"kg 0.5 .. 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Benzo(g,h,i}perylene m"kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(k)f1uoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chrysene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzolb+-]fluoranthene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Dibenl(a,h}anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno(1,2,3-c,d)prene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <O.S <0.5 <0.5 <0.5 <0.5 <O.S

Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene mg/kg 05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

TotalPAHs m k 0.5 400 ...., <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Metals mg/kg 2 -500- 3000 3.2 6.5 3.9 5.9 4.1 13 5.5 7 6

Cadmium mg/kg 0.4 150 900 <0.4 <0.4 0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chromium m k 2 50 ...., 8.2 12 13 36 9 24 40 11 16

Copper m k 5 30.000 - 24 20 16 9.1 26 <5 <5 <5 <5 " 6.2

lead m k 5 1200 1SOO 14 60 46 23 30 9.1 16 15 10 21 6.9

Mereu m k 0.05 120 730 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 0.1

Nickel m k 2 1200 ""’" <5 6.4 6 6.9 6.6 <5 <2 <5 14 6

m k 5 60.000 - " 110 49 15 86 <5 <5 <5 <5 68 8.9

4,4-DDE mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

a-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Aldrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Aldrin + Dieldrin m"kg 0.05 10 .. <0.1 <0.1 <0.1 <0.1

b-BHC m"kg 0.05 <0.05 <0.05 <0.05 <0.05

Chlordane m"kg 0.05 90 530 <0.1 <0.1 <0.1 <0.1

cis-Chlordane m k 0.05

d-8HC 0.05 <0.05 <0.05 <0.05 <0.05

000 0.05 <0.05 <0.05 <0.05 <0.05

DOT m k 0.05 <0.05 <0.05 <0.05 <0.05

DDT+DDE+DDD 0.05 600 ...., <0.15 <0.15 <0.15 <0.15

Dieldrin m 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan mg/kg 0.05

Endosulfanl mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfanll m"kg 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfansulphate m"kg 0.05 <0.05 <0.05 <0.05 <0.05

Endrin mg/kg 0.05 20 100 <0.05 <0.05 <0.05 <0.05

Endrinaldehde 0.05 <0.05 <a-os <0.05 <0.05

Endrinketone m k 0.05 <0.05 <0.05 <0.05 <0.05

-8HC(lindane} m k 0.05 <0.05 <0.05 <0.05 <0.05

Heptachlor 0.05 10 SO <0.05 <0.05 <0.05 <0.05

He tachlorepoxide 0.05 <0.05 <0.05 <0.05 <0.05

Hexachlorobenlene 0.05 15 .. <0.05 <0.05 <0.05 <0.05

Methoxychlor 0.2 500 2500 <0.2 <0.2 <0.2 <0.2

Toxaphene m"kg 1 30 ...

trans-chlordane m"kg 0.05

Alinophosmethyl m"kg 0.05 <0.5 <0.5 <0.5

Bromophos-ethyl mg/kg 0.05

Carbophenothion mg/kg 0.05

Chlorfenvinphos m /k. 0.05

Chlorpyrifos m k 0.05 340 2000 <0.5 <0.5 <0.5 <0.5

Chlorpyrifos-methyl 0.05

Couma hos 0.5 <0.5 <0.5

Demeton-S-methyl ml’" 0.05

Dialinon m k 0.05 <0.5 <0.5 <0.5 <0.5

Dichlorvos m k 0.05 <0.5 <0.5 <0.5 <0.5

Dimethoate m"kg 0.05 <0.5 <0.5 <0.5 <0.5

Disulfoton m"kg 0.5 <0.5 <0.5 <0.5 <0.5

Ethion mg/kg 0.05

Ethoprop mg/kg 0.5 <0.5 <0.5 <0.5

Fenamipho~ m"kg 0.05

Fenitrothion 0.5 <0.5 <0.5 <0.5 <0.5

Fensulfothlon 0.5 <0.5 <0.5 <0.5 <0.5

Fenthion 0.05 <0.5 <0.5 <0.5 <0.5

Malathion m k 0.05 <0.5 <0.5 <0.5 <0.5

Meth I arathion m k 0.2 <0.5 <0.5 <0.5 <0.5

MevinDhos Phosdrln) m k 0.5 <0.5 <0.5 <0.5 <0.5

Monocrotophos m k 0.2 <10 <10 <10 <10

Parathion m"kg 0.2 <0.5 <0.5 <0.5 <0.5

Phorate m"kg 0.5 <0.5 <0.5 <0.5 <0.5

Plrlmphos-ethyl m"kg 0.05

Prothiofos mg/kg 0.05 <0.5 <0.5 <0.5 <0.5

Ronnel m"kg 0.5 <0.5 <0.5 <0.5 <0.5

Stirophos m k 0.5 <0.5 <0.5 <0.5 <0.5

Trichloronate 0.5 <0.5 <0.5 <0.5 <0.5

Pesticides Demeton(total} 1

Profenofos 0.5 <0.5 <0.5 <0.5 <0.5

Arodorl016 m k 0.5 <0.5 <0.5 <0.5 <0.5

Aroclor1232 0.5 <0.5 <0.5 <0.5 <0.5

Aroclor1242 0.5 <0.5 <0.5 <0.5 <0.5

Arodor1248 m"kg 0.5 <0.5 <0.5 <0.5 <0.5

Arodor1254 m"kg 0.5 <0.5 <0.5 <0.5 <0.5

Arodor1260 m"kg 0.5 <0.5 <0.5 <0.5 <0.5

PCBs (5lJm of total) m"k 0.1 J. <0.5 <0.5 <0.5 <0.5

GEOTlCOV25513AB

BH04 0.5-0.6 

18/03/2016 

SOIL 

FILL

BH04 3.0-3.45 

18/03/2016 

SOIL 

RESIDUAL

BH050.5 BH060.4 BH06 2.0 BH064.0

18/03/2016 29/03/2016 29/03/2016 29/03/2016

SOIL SOIL SOIL SOIL

FILL FILL BEDROCK BEDROCK

7.8 5.8 9.4 12

<0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1

<0.2 <0.2 <0.2 <0.2

<0.1 <0.1 <0.1 <0.1

<0.3 <0.3 <0.3 <0.3

<20 <20 <20 <20

<50 <50 <50 96

<100 <100 <100 <100

<100 <100 <100 <100

<20 <20 <20 <20

<20 <20 <20 97

<50 <50 <50 <50

<50 <50 <50 <50

<50 <50 <50 97

<50 <50 <50 96

<100 <100 <100 <100

<100 <100 <100 <100

<20 <20 <20 <20

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

0.6 0.6 0.6 0.6

1.2 1.2 1.2 1.2

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <O.S <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5

<5

<5

<0.05

<5

<5

15 16 

<0.1 <0.1 

<0.1 <0.1 

<0.1 <0.1

<0.05 

<0.05 

<0.05 

<0.15 

<0.05

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.2

<0.5

<0.5

<0.5 

<0.5 

<0.5 

<0.5

<0.5

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<10 

<0.5 

<0.5

<0.5 

<0.5 

<0.5 

<0.5

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5

BH070.5 

29/03/2016 

SOIL 

FILL

BH072.0 

29/03/2016 

SOIL 

RESIDUAL

BH074.0 

29/03/2016 

SOIL 

BEDROCK

BH080.4 

29/03/2016 

SOIL 

FILL

BH082.0 

29/03/2016 

SOIL 

BEDROCK

BH084.0 

29/03/2016 

SOIL 

BEDROCK

DUP1 

29/03/2016 

SOIL

DUPl A 

16/03/2016 

SOIL

DUP1 

16/03/2016 

SOIL

17 16 12 7.1 12 12 14 18.3 16

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1

<0.2

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.5 <0.3

<20 <20 <20 <20 <20 <20 <20 <10 <20

<50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 500

<100 <100 <100 <100 <100 <100 <100 <100 110

<20 <20 <20 <20 <20 <20 <20 <10 <20

<20 <20 <20 <20 <20 <20 <20 <50 <20

<50 <50 <50 <50 <50 <50 <50 <100 58

<50 <50 <50 <50 <50 <50 <50 <100 420

<50 <50 <50 <50 <50 <50 <50 <50 480

<50

<50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 500

<100 <100 <100 <100 <100 <100 <100 <100 110

<20 <20 <20 <20 <20 <20 <20 <10 <20

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <O.S <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5

0.6 0.6 0.6 0.6 0.6 0.6 1.2 0.6 0.6

1.2 1.2 1.2 1.2 1.2 1.2 1.5 1.2 1.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.8 <0.5 <0.5

10 11

<0.4

10 10

26 40

13 35 42

<0.1 <0.05

6 6.4

83 110

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.1

<0.05 <O.OS

<0.05 <0.1

<0.05

<0.05 <0.05

<0.05 <0.05

<0.2 <0.05

<0.05 <0.15

<0.05 <0.05

<0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.05 <0.05

<0.2 <0.2

<0.05

<0.05 <0.5

<0.05

<0.05

<0.05

<0.05

<0.05

<0.5

<0.05

<0.05 <0.5

<0.05 <0.5

<0.05 <0.5

<0.5

<0.05

<0.5

<0.5

<0.5

<0.05 <0.5

<0.05 <0.5

<0.2 <0.5

<0.5

<0.2 <10

<0.2 <0.5

<0.5

<0.05

<0.05 <0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5



Table 2: Groundwater Analytical Results Compared to Groundwater Investigation Levels 

Stage 1 Site - 12 Frederick Street 5t Leonards
GEOTLCOV25513AB

Field 10 BH02 BH03 BH03-DUP

Sample Date 1-Apr-16 1-Apr-16 1-Apr-16

Group Chemical LOR (ug/L) GIL (ug/L)

BTEX Benzene 1 1 <1 <1 <1

Toluene 1 180 <1 <1 <1

Ethyl benzene 1 80 <1 <1 <1

m&p-Xylenes 2 75 <2 <2 <2

o-Xylene 1 350 <1 <1 <1

Xylenes - Total 3 600 <3 <3 <3

Heavy Arsenic (filtered) 10 10 10 3 3

Metals Cadmium (filtered) 0.1 0.2 <0.1 <0.1 <0.1

Chromium (filtered) 1 1 <1 <1 <1

Copper (filtered) 1 1.4 <1 <1 <1

Lead (filtered) 1 3.4 <1 <1 <1

Mercury (filtered) 0.1 0.6 <0.1 <0.1 <0.1

Nickel (filtered) 11 11 11 6 6

Zinc (filtered) 5 8 7 6 <5

PAH Acenaphthene 1 <1 <1 <1

Acenaphthylene 1 <1 <1 <1

Anthracene 1 1 <1 <1 <1

Benz(a)anthracene 1 <1 <1 <1

Benzo(a)pyrene 1 1 <1 <1 <1

Benzo(b&j)fluoranthene 1 <1 <1 <1

Benzo(g. h. i )pe rylene 1 <1 <1 <1

Benzo(k)fluoranthene 1 <1 <1 <1

Chrysene 1 <1 <1 <1

Di benz( a. h)a nthracene 1 <1 <1 <1

Fluoranthene 1 1 <1 <1 <1

Fluorene 1 <1 <1 <1

I ndeno(1.2.3-cd)pyrene 1 <1 <1 <1

Naphthalene 1 16 <1 <1 <1

Phenanthrene 1 1 <1 <1 <1

Pyrene 1 <1 <1 <1

Total PAH* 1 <1 <1 <1

TRH TRH C6-C9 20 20 <20 <20 <20

TRH Cl0-C14 50 50 <50 <50 <50

TRH C15-C28 100 100 <100 <100 <100

TRH C29-C36 100 100 <100 <100 <100

TRH Cl0-36 (Total) 100 <100 <100 <100

Naphthalene 10 <10 <10 <10

TRH C6-Cl0 20 <20 <20 <20

TRH C6-Cl0 less BTEX (Fl) 20 <20 <20 <20

TRH >Cl0-C16 50 <50 <50 <50

TRH >Cl0-C16 less Naphthalene (F2) 50 <50 <50 <50

TRH >C16-C34 100 <100 <100 <100

TRH >C34-C40 100 <100 <100 <100

VOC 2-Propanone (Acetone) 1 LOR 10 <1 <1

Other VOC - <LOR <LOR <LOR



coffey.)
Table 3: Soil Analytical Results Compared 10 Waste Classification Criteria GEOTlCOV25513AB

Stage 1 Site - 12 Frederick Street SI Leonards

FieldlD AHOl 0.2-0.25 AHOZ 0.05-0.1 AH030.05-0.1 AH030.5-0.55 BHOl 0.05-0.1 BHOl 1.5-1.95 BHOl 4.5-4.45 BH019.0-9.45 BHOt 10.5-10.95 BH020.3S-O.42 BH04 0.5-0.6 BH043.0-3.45 SHOS 0.5 BH060.4 BH062.0 BH064.0 BH070.5 BH072.0 BH074.0 BH080.4 BH082.0 BH084.0 DUPl DUPl A DUPl
NSW Waste Classification Guidelines

SH030.5-0.6

Sampled Date-Time
(NSWEPA,Nov2014)

16/03/2016 16/03/2016 16/03/2016 16/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 17/03/2016 17/03/2016 18/03/2016 18/03/2016 18/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 29/03/2016 16/03/2016 16/03/2016

Matrix T . SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

RESIDUAL FILL FILL BEDROCK BEDROCK FILL RESIDUAL BEDROCK FILL BEDROCK BEDROCK

Chem Grou ChemName Units LOR en en

Moisture % 1 12 23 20 13 16 11 18 17.9 15 9 6.2 15 16 7.8 5.8 9.4 12 17 16 12 7.1 12 12 14 18.3 16

Benzene mRlkg 0.1 10 .. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1

Ethyibenzene mg/kg 0.1 600 .... <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1

Toluene mg/kg 0.1 288 1152 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1

TotalBTEX mg/kg 0.2 <0.2 <0.2

Xylene(m&p) mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2

Xylene (0) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.1

XleneTotal m k 0.3 1000 .... <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.5 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.5 <0.3

TRH C6-C9 m k 10 650 .... <20 <20 <20 <20 <20 <20 <20 <10 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <10 <20

C10-C36 Sum of total m k 50 10,000 .._ <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 97 <50 <50 <50 <50 <50 <50 <50 <50 480

Acenaphthene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(a)anthracene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

Benzo(a)pyrene mg/kg 0.5 0.8 ... <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

B(a)PTEQ(lower) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5

B(a)PTEQ(medium)* mg/kg 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 1.2 0.6 0.6

B(a)PTEQ(upper) mg/kg 0.5 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.5 1.2 1.2

Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

Chrysene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5

Benzo[b+.]fluoranthene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5

Dibenz(a,h anthracene m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 11 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indenol,2,3-c,d)prene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <0.5 <0.5

TotalPAHs m / 0.5 200 f----IOO <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.8 <0.5 <0.5

Metals mg/kg 2 100 ... 3.2 6.5 39 5.9 4.1 13 5.5 7 6 7.4 5.7 10 11

Cadmium mg/kg 0.4 20 80 <0.4 <0.4 0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chromium mg/ 2 100 ... 82 12 13 36 9 <5 24 40 <5 11 16 29 11 <5 10 10

Co per 5 24 20 16 9.1 26 <5 <5 <5 22 6.2 <5 26 40

Lead m k 5 100 ... 14 60 46 23 30 9.1 16 15 10 21 6.9 15 23 <5 19 35 42

Mercury 0.05 4 .. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 <0.1 <0.05

Nickel m k 2 40 160 <5 64 6 6.9 6.6 <5 <5 <5 14 6 <5 <5 <5 6 64

m k 5 22 110 49 15 86 <5 <5 <5 <5 68 8.9 <5 <5 <5 83 110

4,4-DDE mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

a-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Aldrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Aldrin + Dieldrin mg/kg 0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1

b-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chlordane 0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1

cis-Chlordane 0.05 <0.05

d-BHC 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

000 m k 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

OOT 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05

DDT+DDE+DDD 0.05 <0.15 <0.15 <0.15 <0.15 <0.15 <0.05 <0.15

Dieldrin mg/kll 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosuifan mg/kg 0.05 <0.05

EndosuIfanl mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfanll mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

End05ulfansulphate mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan(Sum) mg/kg 60 ,.. <LOR <LOR <LOR <LOR <LOR <LOR <LOR

Endrin 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrinaldehyde 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrinketone m k 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

-BHC(Lindane) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

He tachior m k 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

He tachlorepoxide m k 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Hexachlorobenzene m k 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Methoxychlor mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toxaphene mg/kg 1 <1 <1 <1 <1 <1

trans-chlordane mg/kg 0.05 <0.05

Scheduled Chemicals 50 SO <LOR <LOR <LOR <LOR <LOR <LOR <LOR

Pesticides Azinophosmethyl mg/kg 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Bromo hos-ethyl m k 0.05 <0.05

Carbophenothion 0.05 <0.05

ChJorfenvin hos m k 0.05 <0.05

Chloroyrifos 0.05 16 <0.5 <0.5 <0.5 <0.5 <0.05

Chloroyrifos-methyl 0.05 <0.05

Coumaphos 0.5

Demeton-S-methyl m k 0.05 <0.05

Diazinon mg/kg 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Dichlorvos mg/kg 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Dimethoate mg/kg 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Disulfoton mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethion mg/kg 0.05 <0.05

Ethoproo 0.5 <0.5 <0.5

Fenamiphos m k 0.05 <0.05

Fenitrothion 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fensulfothion 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fenthion m k 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Malathion 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Methyl arathion m k 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5

Mevinphos(Phosdrin) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Monocrotophos mg/kg 0.2 <10 <10 <10 <10 <10 <0.2 <10

Parathion mg/kg 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5

Phorate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pirimphos-ethyl mg/kg 0.05 <0.05

Prothiofos m k 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5

Ronnel 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Stirophos m k 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trichloronate 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Demeton(total) 1

Profenofos 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Moderately Harmful Pesticides 250 1000 <LOR <LOR <LOR <LOR <LOR <LOR <LOR

PolychlorinatedBip Aroclorl016 mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Arodor1232 mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Aroclor1242 mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Aroclor124B mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Arodor1254 mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Aroclor1260 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

PCBs Sum of total 0.1 50 ~ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5



coffey.)
Table 4: Comparison of Primary Duplicate Soil Analytical Data GEOTLCOV25513AB

Stage 1 Site - 12 Frederick Street St Leonards

I Field ID AH01 0.2-0.25 IDUP1 1 AH01 0.2-0.25 DUP1 A BH08 0.4 DUP 1

I Sampled Date-Time 16/03/2016 116/03/2016 1 RPD% 16/0312016 16/03/2016 RPD% 29/03/2016 29/03/2016 RPD%

Matrix TVDe SOIL SOIL SOIL SOIL SOIL SOIL

Chern Group ChemName Units EQL

Moisture Moisture Content (dried @ lO3OC) % 1 12 16 29% 12 18.3 42% 7.1 14 65%

BTEX Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1

Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1

Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1

Total BTEX mg/kg 0.2 <0.2

Xylene (m & p) mg/kg 0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

Xylene (0) mg/kg 0.1 <0.1 <0.1 <0.1 <0.5 <0.1 <0.1

Xylene Total mg/kg 0.3 <0.3 <0.3 <0.3 <0.5 <0.3 <0.3

C6-C10 less BTEX (F1) mg/kg 10 <20 <20 <20 <10 <20 <20

Metals Arsenic mg/kg 2 3.2 11 110% 3.2 10 103%

Cadmium mg/kg 0.4 <0.4 <0.4 <0.4 <1

Chromium mg/kg 2 8.2 10 20% 8.2 10 20%

Copper mg/kg 5 24 40 50% 24 26 8%

Lead mg/kg 5 14 42 100% 14 35 86% 15 13 14%

Mercury mg/kg 0.05 <0.05 <0.05 <0.05 <0.1

Nickel mg/kg 2 <5 6.4 <5 6

Zinc mg/kg 5 22 110 133% 22 83 116%

OCP 4,4-DDE mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

a-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Aldrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Aldrin + Dieldrin mg/kg 0.05 <0.1 <0.1 <0.1 <0.05

b-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Chlordane mg/kg 0.05 <0.1 <0.1 <0.1 <0.05

cis-Chlordane mg/kg 0.05 <0.05

d-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

DDD mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

DDT mg/kg 0.05 <0.05 <0.05 <0.05 <0.2

DDT+DDE+DDD mg/kg 0.05 <0.15 <0.15 <0.15 <0.05

Dieldrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan mg/kg 0.05 <0.05

Endosulfan I mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan II mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan sulphate mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Endrin ketone mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

g-BHC (Lindane) mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Heptachlor mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Hexachlorobenzene mg/kg 0.05 <0.05 <0.05 <0.05 <0.05

Methoxychlor mg/kg 0.2 <0.2 <0.2 <0.2 <0.2

Toxaphene mg/kg 1 <1 <1 <1

trans-chlordane mg/kg 0.05 <0.05

OPP Azinophos methyl mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Bromophos-ethyl mg/kg 0.05 <0.05

Carbophenothion mg/kg 0.05 <0.05

Chlorfenvinphos mg/kg 0.05 <0.05

Chlorpyrifos mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Chlorpyrifos-methyl mg/kg 0.05 <0.05

Coumaphos mg/kg 0.5 <0.5 <0.5 <0.5

Demeton-S-methyl mg/kg 0.05 <0.05

Diazinon mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Dichlorvos mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Dimethoate mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Disulfoton mg/kg 0.5 <0.5 <0.5 <0.5

Ethion mg/kg 0.05 <0.05

Ethoprop mg/kg 0.5 <0.5 <0.5 <0.5

Fenamiphos mg/kg 0.05 <0.05

Fenitrothion mg/kg 0.5 <0.5 <0.5 <0.5

Fensulfothion mg/kg 0.5 <0.5 <0.5 <0.5

Fenthion mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Malathion mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Methyl parathion mg/kg 0.2 <0.5 <0.5 <0.5 <0.2

Mevinphos (Phosdrin) mg/kg 0.5 <0.5 <0.5 <0.5

Monocrotophos mg/kg 0.2 <10 <10 <10 <0.2

Parathion mg/kg 0.2 <0.5 <0.5 <0.5 <0.2

Phorate mg/kg 0.5 <0.5 <0.5 <0.5

Pirimphos-ethyl mg/kg 0.05 <0.05

Prothiofos mg/kg 0.05 <0.5 <0.5 <0.5 <0.05

Ronnel mg/kg 0.5 <0.5 <0.5 <0.5

Stirophos mg/kg 0.5 <0.5 <0.5 <0.5

Trichloronate mg/kg 0.5 <0.5 <0.5 <0.5

PAH Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo{ a )anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7

Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7

Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7

Chrysene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7

Benzo[b+j]fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6

Dibenz{a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.1

Fluorene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno(l,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.3

Total PAHs m.,k. 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.8

Pesticides Demeton (total) mg/kg 1 <1 <1 <1

Profenofos mg/kg 0.5 <0.5 <0.5 <0.5

Polychlorinated Biphenyls Aroclor 1016 mg/kg 0.5 <0.5 <0.5 <0.5

Aroclor 1232 mg/kg 0.5 <0.5 <0.5 <0.5

Aroclor 1242 mg/kg 0.5 <0.5 <0.5 <0.5

Aroclor 1248 mg/kg 0.5 <0.5 <0.5 <0.5

Aroclor 1254 mg/kg 0.5 <0.5 <0.5 <0.5

Aroclor 1260 mg/kg 0.5 <0.5 <0.5 <0.5

PCBs (Sum of total) mg/kg 0.1 <0.5 <0.5 <0.5 <0.1

TPH F2-NAPHTHALENE mg/kg SO <SO <SO <SO <SO <SO <SO

C6 - C9 mg/kg 10 <20 <20 <20 <10 <20 <20

ClO - C14 mg/kg 20 <20 <20 <20 <SO <20 <20

C15 - C28 mg/kg SO <SO 58 <SO <100 <SO <SO

C29 - C36 mg/kg SO <SO 420 <SO <100 <SO <SO

ClO - C36 (Sum of total) mg/kg SO <SO 480 <SO <SO <SO <SO

ClO - C40 (Sum of total) mg/kg SO <SO

C10-C16 mg/kg SO <SO <SO <SO <SO <SO <SO

C16-C34 mg/kg 100 <100 500 <100 <100 <100 <100

C34-C40 mg/kg 100 <100 110 <100 <100 <100 <100

C6 - ClO m.,ke 10 <20 <20 <20 <10 <20 <20



Table 5: Comparison of Primary Duplicate Groundwater Analytical Data 

Stage 1 Site - 12 Frederick Street St Leonards

BH03 BH03-DUP
RPD%

l-Apr-16 l-Apr-16

Chem Group Chemical LOR (ug/L)

BTEX Benzene 1 <1 <1 -

Toluene 1 <1 <1 -

Ethylbenzene 1 <1 <1 -

m&p-Xylenes 2 <2 <2 -

o-Xylene 1 <1 <1 -

Xylenes - Total 3 <3 <3 -

Heavy Metals Arsenic (filtered) 10 3 3 0%

Cadmium (filtered) 0.1 <0.1 <0.1 -

Chromium (filtered) 1 <1 <1 -

Copper (filtered) 1 <1 <1 -

Lead (filtered) 1 <1 <1 -

Mercury (filtered) 0.1 <0.1 <0.1 -

Nickel (filtered) 11 6 6 0%

Zinc (filtered) 5 6 <5 -

PAH Acenaphthene 1 <1 <1 -

Acenaphthylene 1 <1 <1 -

Anthracene 1 <1 <1 -

Benz(a)anthracene 1 <1 <1 -

Benzo(a)pyrene 1 <1 <1 -

Benzo(b&j)fluora nthene 1 <1 <1 -

Benzo(g. h. i)perylene 1 <1 <1 -

Be nzo( k)fl uora nthen e 1 <1 <1 -

Chrysene 1 <1 <1 -

Dibenz(a. h)a nthracene 1 <1 <1 -

Fluoranthene 1 <1 <1 -

Fluorene 1 <1 <1 -

Indeno( 1.2.3-cd)pyrene 1 <1 <1 -

Naphthalene 1 <1 <1 -

Phenanthrene 1 <1 <1 -

Pyrene 1 <1 <1 -

Total PAH* 1 <1 <1 -

TRH TRH C6-C9 20 <20 <20 -

TRH CI0-C14 50 <50 <50 -

TRH C15-C28 100 <100 <100 -

TRH C29-C36 100 <100 <100 -

TRH CI0-36 (Total) 100 <100 <100 -

Naphthalene 10 <10 <10 -

TRH C6-CI0 20 <20 <20 -

TRH C6-CI0 less BTEX (Fl) 20 <20 <20 -

TRH >CI0-C16 50 <50 <50 -

TRH >CI0-C16 less Naphthalene (F2) 50 <50 <50 -

TRH >C16-C34 100 <100 <100 -

TRH >C34-C40 100 <100 <100 -

VOC 2-Propanone (Acetone) 1 <1 <1 -

Other VOC - <LOR <LOR -



Appendix F - Chain of Custody Documentation & 

Laboratory Analytical Certificates

Coffey Geotechnics Pty Ltd 
ABN: 93 056 929483

39



Reference No. CHAIN-OF-CUSTODY AND ANALYSIS REQUEST Page 1 of 1

coffey.) Consigning Office: Chatswood

Report Results to: Matthew Locke Mobile: 0427202493 Email: Matthew.locke(coffe~.com

Invoices to: Phone: 0427202493 Email: matthew.locke@coffe~.comTETRA TECH COMPANY

Project No: GEOTLCOV2S513AB Task No: Analysis Request Section

x OJ al

Project Name: 12 Frederick Street Laboratory: Eurofins UJ VI U
I- .J:l c..

al C1l ---

Raphael Hyde
---

--- c..

Sampler’s Name: KW Project Manager: :r
OJ

c..
u

0:: VI C 0
I- ~ OJ --- 0’1

Special Instructions: COC issued for Batch 493308 --- VI c.. o.b
:r OJ OJ U

<t ~ ~ Q
u

~ :r

00 VI II") c..

"<t B .-i I-

Sample Matrix Container Type & T-A-T
al ~

VI
al ---

I I~ ~ OJ
u ~ x

NOTES.J:l UJ

Lab No. Sample 10 Date Time (Soil...etc) Preservative* (specify) ’:; ’:; VI 0 ’:; l-
V) V) <t > V) al

BHOl_0.05-0.1 IS-Mar soil jar std X x

BHOl_0.5-0.95 IS-Mar soil jar std

BHOl 1.5-1.95 IS-Mar soil jar std X X
-

BHOl_3.0-3.45 IS-Mar soil jar std

BHOl_ 4.5-4.45 IS-Mar soil jar std X X

BHOl_6.0-6.45 IS-Mar soil jar std

BHOl 7.5-7.45 IS-Mar soil jar std
-

BHOl 9.0-9.45 IS-Mar soil jar std X X
-

BHOl 10.5-10.95 IS-Mar soil jar std X X
-

BHOl 13.5- 13.95 IS-Mar soil jar std
-

RELINQUISHED BY RECEIVED BY Sample Receipt Advice: (Lab Use Only)

Name: Date: -+ Name: Date: All Samples Recieved in Good Condition 0

Coffey Environments Time: Company: Time: All Documentation is in Proper Order 0

Name: Date: -+ Name: Date: Samples Received Properly Chilled 0

Company: Time: Company: Time: Lab. Ref/Batch No. I I
*Container Type & Preservation Codes: P - Plastic, G- Glass Bottle, J - Glass Jar, V- Vial, Z - Ziplock bag, N - Nitric Acid Preserved, C - Hydrochloric Acid Preserved, S - Sulphuric

Acid Preserved, I - Ice, ST - Sodium Thiosulfate, NP - No Preservative

Coffey Environments Version: 5 Issue Date: 16/02/2016
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh Vic 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

Sample Receipt Advice

Company name: 

Contact name: 

Project name: 

Project ID: 

COC number: 

Turn around time: 

Date/Time received: 

Eurofins I mgt reference:

Coffey Geotechnics Pty Ltd Chatswood 

Matthew Locke 

12 FREDRICK STREET 

GEOTLCOV25513AB 

Not provided 
5 Day 
Mar 18, 2016 3:30 PM 

493095

Sample information

A detailed list of analytes logged into our LlMS, is included in the attached summary table.

Sample Temperature of a random sample selected from the batch as recorded by Eurofins I mgt 
Sample Receipt: 5.6 degrees Celsius.

All samples have been received as described on the above COCo 

COC has been completed correctly. 

Attempt to chill was evident. 

Appropriately preserved sample containers have been used. 

All samples were received in good condition. 

Samples have been provided with adequate time to commence analysis in accordance with the 
relevant holding times.

Appropriate sample containers have been used. 

~ Some samples have been subcontracted.

N/ A Custody Seals intact (if used).

Notes

Sample BH01_9.0-9.45 forwarded to ALS

Contact notes

If you have any questions with respect to these samples please contact:

Chari Du Preez on Phone: +61 (2) 9900 8400 or by e.mail: charldupreez@eurofins.com.au 

Results will be delivered electronically via e.mail to Matthew Locke - Matthew_Locke@coffey.com. 

Note: A copy of these results will also be delivered to the general Coffey Geotechnics Pty Ltd Chats wood email 
address.

^ 
NATA 

V

Environmental Laboratory 
Air Analysis 
Water Analysis 
Soil Contamination Analysis

NATA Accreditation 

Stack Emission Sampling & Analysis 
Trade Waste Sampling & Analysis 
Groundwater Sampling & Analysis jEnYi~.~":.: IrOUItiy 

.J Groll’. 
"’’’’~’’’’

38 Years of Environmental Analysis & Experience

WOAlD RI500GNISED 

ACCREDITATION
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Certificate of Analysis

Coffey Geotechnics Pty Ltd Chatswood 

Level 18, Tower B, Citadel Tower 799 Pacific Highway 

Chatswood 

NSW2067

,’\"1"11, 
_’\ 
, , ’, 

-" ~ ;’-’, 
’:-’’’::::~~:==:::::/;. 
DC MIrA 
- ......-::::=::: - 

-:’,,/8’} 
.....,’,I/. ~ ~\.}.’ 

Jl/llln\\\

-^ 
NATA 

’V

NATA Accredited 

Accreditation Number 1261 

Site Number 18217

Accredited for compliance with ISO/IEG 17025. 
The results of the tests, calibrations and/or 
measurements included in this document are traceable 

to Australian/national standards.
WORl-D RECQIlNl!ilED 

ACCREDITATION

Attention: Matthew Locke

Report 

Project name 

Project ID 

Received Date

493095-S 

12 FREDRICK STREET 

GEOTLCOV25513AB 

Mar 18, 2016

Client Sample ID BH01_0.05-0.1 BH01_1.5-1.95 BH01_ 4.5-4.45

Sample Matrix Soil Soil Soil

Eurofins I mgt Sample No. S16-Ma15010 S16-Ma15012 S16-Ma15014

Date Sampled Mar 15, 2016 Mar 15, 2016 Mar 15,2016

Test/Reference LOR Unit

Total Recoverable Hvdrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mq/kq < 20 < 20 < 20

TRH C10-C14 20 ma/ka < 20 < 20 < 20

TRH C15-C28 50 mq/kq < 50 < 50 < 50

TRH C29-C36 50 ma/ka < 50 < 50 < 50

TRH C10-36 (Total) 50 mq/kq < 50 < 50 < 50

BTEX

Benzene 0.1 mq/kq < 0.1 < 0.1 < 0.1

Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1

Ethvlbenzene 0.1 mq/kq < 0.1 < 0.1 < 0.1

m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2

o-Xvlene 0.1 mq/kq < 0.1 < 0.1 < 0.1

Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3

4-Bromofluorobenzene (surr.) 1 % 87 74 71

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mq/kq < 0.5 < 0.5 < 0.5

TRH C6-C10 20 mg/kg < 20 < 20 < 20

TRH C6-C10 less BTEX (F1 )N04 20 mq/kq < 20 < 20 < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5

Benzo(a)pvrene TEQ (medium bound) * 0.5 mq/kq 0.6 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2

Acenaphthene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5

Anthracene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5

Benzo(a)pvrene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5

Benzo( q. h. i)pervlene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5

Chrvsene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Dibenz(a.h )anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5

Fluoranthene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5

Indeno(1.2.3-cd)pvrene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Date Reported: Mar 29, 2016

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, N5W, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977

Page 1 of 11 

Report Number: 493095-5



.:~ eurofins
mgt

Client Sample ID BH01_0.05-0.1 BH01_1.5-1.95 BH01_ 4.5-4.45

Sample Matrix Soil Soil Soil

Eurofins I mgt Sample No. S16-Ma15010 S16-Ma15012 S16-Ma15014

Date Sampled Mar 15, 2016 Mar 15, 2016 Mar 15,2016

TesUReference LOR Unit

Polycyclic Aromatic Hydrocarbons

Naphthalene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 ma/ka < 0.5 < 0.5 < 0.5

pyrene 0.5 mq/kq < 0.5 < 0.5 < 0.5

Total PAW 0.5 ma/ka < 0.5 < 0.5 < 0.5

2-Fluorobiphenyl (surr.) 1 % 85 80 84

I p-Terohenvl-d14 (surr.) 1 % 94 94 90

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 50 mg/kg < 50 < 50 < 50

TRH >C 16-C34 100 mq/kq < 100 < 100 < 100

TRH >C34-C40 100 mg/kg < 100 < 100 < 100

Heavy Metals

Arsenic 2 mg/kg 4.1 13 5.5

Cadmium 0.4 mq/kq <0.4 <0.4 <0.4

Chromium 5 mg/kg 9.0 <5 24

Copper 5 mq/kq 26 <5 <5

Lead 5 mg/kg 30 9.1 16

Mercurv 0.05 mq/kq < 0.05 < 0.05 < 0.05

Nickel 5 mg/kg 6.6 <5 <5

Zinc 5 mq/kq 86 <5 <5

% Moisture 1 % 16 11 18

Date Reported: Mar 29, 2016

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, N5W, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977

Page2of11 

Report Number: 493095-5
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LlMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation). 

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

Description 

Eurofins I mgt Suite B4 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions 

- Method: TRH C6-C36 - L TM-ORG-201 0

BTEX

Testing Site Extracted Holding Time

Sydney Mar 24,2016 14 Day

Sydney Mar 23,2016 14 Day

Sydney Mar 23,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 28 Day

Sydney Mar 18,2016 14 Day

- Method: TRH C6-C40 - L TM-ORG-201 0 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

- Method: TRH C6-C40 - L TM-ORG-201 0 

Polycyclic Aromatic Hydrocarbons

- Method: E007 Polyaromatic Hydrocarbons (PAH) 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

- Method: TRH C6-C40 - L TM-ORG-201 0 

Metals M8

- Method: LTM-MET-3040_RO TOTAL AND DISSOLVED METALS AND MERCURY IN WATERS BY ICP-MS 

% Moisture

- Method: L TM-GEN-70BO Moisture

Date Reported: Mar 29, 2016

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, N5W, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977

Page 3 of 11 

Report Number: 493095-5
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh VIC 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

mgt

Company Name: Coffey Geotechnics Pty LId Chatswood Order No,: Received: Mar 18, 2016 3:30 PM

Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 493095 Due: Mar 29,2016

Chatswood Phone: +61 294061000 Priority: 5 Day
NSW 2067 Fax: +61 294061002 Contact Name: Matthew Locke

Project Name: 12 FREDRICK STREET

Project ID: GEOTLCOV25513AB

Eurofins I mgt Client Manager: Chari Du Preez

0 I s:: s:: m
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r- ex> (/)
-

m ~ 3
0 ’9.

(/)
c

Sample Detail
~
OJ
.

Laboratorv where analvsis is conducted

Melbourne Laboratorv - NATA Site # 1254 & 14271

Sydney Laboratorv - NATA Site # 18217 X X X X X

Brisbane Laboratorv - NATA Site # 20794

External Laboratorv

Sample ID Sample Date Sampling Matrix LABID

Time

BH01 0.05-0.1 Mar 15, 2016 Soil S16-Ma15010 X X X

BH01 0.5-0.95 Mar 15, 2016 Soil S16-Ma15011 X

BH01 1.5-1.95 Mar 15, 2016 Soil S16-Ma15012 X X X

BH01 3.0-3.45 Mar 15, 2016 Soil S16-Ma15013 X

BH01 4.5-4.45 Mar 15, 2016 Soil S16-Ma15014 X X X

BH01 6.0-6.45 Mar 15, 2016 Soil S16-Ma15015 X

BH01 7.5-7.45 Mar 15, 2016 Soil S16-Ma15016 X

BH01 9.0-9.45 Mar 15, 2016 Soil S16-Ma15017 X

BH01
-

10.5- Mar 15, 2016 Soil S16-Ma15018 X

Date Reported:Mar 29, 2016

Euroft s I mgt Unit F3, BUlldt g F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066 

ABN: 50 005 085 521 Telephone: +61299008400 Facsimile: +61294202977

Page 4 of 11 

Report Number: 493095-S
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh VIC 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

mgt

Company Name: Coffey Geotechnics Pty LId Chatswood Order No,: Received: Mar 18, 2016 3:30 PM

Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 493095 Due: Mar 29,2016

Chatswood Phone: +61 294061000 Priority: 5 Day
NSW 2067 Fax: +61 294061002 Contact Name: Matthew Locke

Project Name: 12 FREDRICK STREET

Project ID: GEOTLCOV25513AB

Eurofins I mgt Client Manager: Chari Du Preez
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0 CD 0 c

Z r- 5i Ci ~
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m
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-

m ~ 3
0 ’9.

(/)
c

Sample Detail
~
OJ
.

Laboratorv where analvsis is conducted

Melbourne Laboratorv - NATA Site # 1254 & 14271

Sydney Laboratorv - NATA Site # 18217 X X X X X

Brisbane Laboratorv - NATA Site # 20794

External Laboratorv

10.95

BH01
-

13.5- Mar 15, 2016 Soil S16-Ma15019
X

13.95

Page 5 of 11 

Report Number: 493095-S
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Internal Quality Control Review and Glossary

General 

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

request. 

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

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

4. Results are uncorrected for matrix spikes or surrogate recoveries. 

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

6. Samples were analysed on an ’as received’ basis. 7. This report replaces any interim results previously issued.

Holding Times 

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

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample 

Receipt Advice. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

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

""NOTE: pH duplicates are reported as a range NOT as RPD

Units 

mg/kg: milligrams per Kilogram 

ugll: micrograms per litre 

ppb: Parts per billion 

org/l00ml: Organisms per 100 millilitres 

MPN/l00mL: Most Probable Number of organisms per 100 millilitres

Terms 

Dry 

LOR 

SPIKE 

RPD 

LCS 

CRM 

Method Blank

Surr - Surrogate 

Duplicate 

Batch Duplicate 

Batch SPIKE 

USEPA 

APHA 

ASLP 

TCLP 

COC 

SRA 

CP 

NCP 

TEQ

mg/l: milligrams per litre 

ppm: Parts per million 

%: Percentage 

NTU: Nephelometric Turbidity Units

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

Limit of Reporting. 

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

Relative Percent Difference between two Duplicate pieces of analysis. 

Laboratory Control Sample - reported as percent recovery 

Certified Reference Material - reported as percent recovery 

In the case of solid samples these are performed on laboratory certified clean sands. 

In the case of water samples these are performed on de-ionised water. 

The addition of a like compound to the analyte target and reported as percentage recovery. 

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

A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis. 

Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis. 

United States Environmental Protection Agency 

American Public Health Association 

Australian Standard Leaching Procedure (Eurofins I mgt uses NATA accredited in-house method L TM-GEN-7010) 

Toxicity Characteristic Leaching Procedure 

Chain of Custody 

Sample Receipt Advice 

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

Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were ana lysed within 

Toxic Equivalency Quotient

QC - Acceptance Criteria 

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

Results <10 times the LOR: No Limit 

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

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

Surrogate Recoveries: Recoveries must lie between 50-150% - Phenols 20-130%.

QC Data General Comments 

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

the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 

and Duplicate data shown is not data from your samples. 

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

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

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

in the C1 0-C14 cell of the Report. 

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

Analysis will begin as soon as possible after sample receipt. 

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

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

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

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

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977
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Quality Control Results

Test Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Method Blank

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 mg/kg < 20 20 Pass

TRH C10-C14 mq/kq < 20 20 Pass

TRH C15-C28 mg/kg < 50 50 Pass

TRH C29-C36 mq/kq < 50 50 Pass

Method Blank

BTEX

Benzene mg/kg < 0.1 0.1 Pass

Toluene mq/kq < 0.1 0.1 Pass

Ethylbenzene mg/kg < 0.1 0.1 Pass

m&p-Xvlenes mq/kq < 0.2 0.2 Pass

o-Xylene mg/kg < 0.1 0.1 Pass

Xvlenes - Total mq/kq < 0.3 0.3 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene mg/kg < 0.5 0.5 Pass

TRH C6-C10 mq/kq < 20 20 Pass

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthvlene mq/kq < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a lanthracene mq/kq < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&ilfluoranthene mq/kq < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(klfluoranthene mq/kq < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.hlanthracene mq/kq < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mq/kq < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mq/kq < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pvrene mq/kq < 0.5 0.5 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 mg/kg < 50 50 Pass

TRH >C16-C34 mq/kq < 100 100 Pass

TRH >C34-C40 mg/kg < 100 100 Pass

Method Blank

Heavy Metals

Arsenic mq/kq <2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mq/kq <5 5 Pass

Copper mg/kg <5 5 Pass

Lead mq/kq <5 5 Pass

Mercury mg/kg < 0.05 0.05 Pass

Nickel mq/kq <5 5 Pass

Zinc mg/kg <5 5 Pass

LCS - % Recovery

Date Reported: Mar 29, 2016

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, N5W, Australia, 2066 
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Test Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Total Recoverable Hvdrocarbons - 1999 NEPM Fractions

TRH C6-C9 % 80 70-130 Pass

TRH C10-C14 % 94 70-130 Pass

LCS - % Recovery

BTEX

Benzene % 98 70-130 Pass

Toluene % 96 70-130 Pass

Ethylbenzene % 94 70-130 Pass

m&p-Xvlenes % 93 70-130 Pass

o-Xylene % 92 70-130 Pass

Xvlenes - Total % 93 70-130 Pass

LCS - % Recovery

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

Naphthalene % 93 70-130 Pass

TRH C6-C10 % 86 70-130 Pass

LCS - % Recovery

Polvcvclic Aromatic Hvdrocarbons

Acenaphthene % 91 70-130 Pass

Acenaphthvlene % 105 70-130 Pass

Anthracene % 95 70-130 Pass

Benz(a )anthracene % 77 70-130 Pass

Benzo(a)pyrene % 77 70-130 Pass

Benzo(b&i)fluoranthene % 75 70-130 Pass

Benzo(q.h.i)perylene % 106 70-130 Pass

Benzo(klfluoranthene % 87 70-130 Pass

Chrysene % 94 70-130 Pass

Dibenz(a.h)anthracene % 104 70-130 Pass

Fluoranthene % 91 70-130 Pass

Fluorene % 90 70-130 Pass

Indeno(1.2.3-cd)pyrene % 109 70-130 Pass

Naphthalene % 98 70-130 Pass

Phenanthrene % 96 70-130 Pass

Pvrene % 90 70-130 Pass

LCS - % Recovery

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

TRH >C10-C16 % 92 70-130 Pass

LCS - % Recoverv

Heavy Metals

Arsenic % 93 70-130 Pass

Cadmium % 94 70-130 Pass

Chromium % 95 70-130 Pass

Copper % 95 70-130 Pass

Lead % 99 70-130 Pass

Mercury % 88 70-130 Pass

Nickel % 94 70-130 Pass

Zinc % 84 70-130 Pass

Test I Lab Sample 10 I so~~ce Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Spike - % Recoverv

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1

TRH C6-C9 I S16-Ma22656 I NCP % 82 70-130 Pass

TRH C10-C14 I S16-Ma16424 I NCP % 98 70-130 Pass

Spike - % Recoverv

BTEX Result 1

Benzene I S16-Ma22656 I NCP % 102 70-130 Pass

Date Reported: Mar 29, 2016

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, N5W, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977

Page8of11 

Report Number: 493095-5



.:~ eurofins
mgt

Test Lab Sample ID
QA

Units Result 1 Acceptance Pass Qualifying
Source Limits Limits Code

Toluene S 16-Ma22656 NCP % 92 70-130 Pass

Ethylbenzene S 16-Ma22656 NCP % 109 70-130 Pass

m&p-Xylenes S 16-Ma22656 NCP % 126 70-130 Pass

o-Xylene S 16-Ma22656 NCP % 120 70-130 Pass

Xylenes - Total S 16-Ma22656 NCP % 124 70-130 Pass

Spike - % Recovery

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions Result 1

Naphthalene S 16-Ma22656 NCP % 107 70-130 Pass

TRH C6-C10 S 16-Ma22656 NCP % 92 70-130 Pass

Spike - % Recovery

Polvcvclic Aromatic Hvdrocarbons Result 1

Acenaphthene S16-Ma16418 NCP % 99 70-130 Pass

Acenaphthylene S16-Ma16418 NCP % 103 70-130 Pass

Anthracene S16-Ma16418 NCP % 102 70-130 Pass

Benz(a lanthracene S16-Ma16418 NCP % 112 70-130 Pass

Benzo(a)pyrene S16-Ma16418 NCP % 95 70-130 Pass

Benzo(b&ilfluoranthene S16-Ma16418 NCP % 91 70-130 Pass

Benzo(q.h.i)perylene S16-Ma16418 NCP % 125 70-130 Pass

Benzo(klfluoranthene S16-Ma16418 NCP % 97 70-130 Pass

Chrysene S16-Ma16418 NCP % 103 70-130 Pass

Dibenz(a.h lanthracene S16-Ma16418 NCP % 117 70-130 Pass

Fluoranthene S16-Ma16418 NCP % 114 70-130 Pass

Fluorene S16-Ma16418 NCP % 104 70-130 Pass

Indeno(1.2.3-cd)pyrene S16-Ma16418 NCP % 118 70-130 Pass

Naphthalene S16-Ma16418 NCP % 100 70-130 Pass

Phenanthrene S16-Ma16418 NCP % 101 70-130 Pass

pyrene S16-Ma16418 NCP % 110 70-130 Pass

Spike - % Recovery

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions Result 1

TRH >C10-C16 S16-Ma16424 NCP % 97 70-130 Pass

Spike - % Recoverv

Heavy Metals Result 1

Arsenic S16-Ma15014 CP % 94 70-130 Pass

Cadmium S16-Ma15014 CP % 104 70-130 Pass

Chromium S16-Ma15014 CP % 96 70-130 Pass

Copper S16-Ma15014 CP % 103 70-130 Pass

Lead S16-Ma15014 CP % 101 70-130 Pass

Mercury S16-Ma15014 CP % 102 70-130 Pass

Nickel S16-Ma15014 CP % 102 70-130 Pass

Zinc S16-Ma15014 CP % 101 70-130 Pass

Test Lab Sample ID
QA

Units Result 1 Acceptance Pass Qualifying
Source Limits Limits Code

Duplicate

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD

TRH C6-C9 S 16-Ma22655 NCP mq/kq < 20 < 20 <1 30% Pass

TRH C10-C14 S16-Ma24637 NCP mq/kq < 20 < 20 <1 30% Pass

TRH C15-C28 S16-Ma24637 NCP mq/kq < 50 < 50 <1 30% Pass

TRH C29-C36 S16-Ma24637 NCP mq/kq < 50 < 50 <1 30% Pass

Duplicate

BTEX Result 1 Result 2 RPD

Benzene S 16-Ma22655 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

Toluene S 16-Ma22655 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

Ethylbenzene S 16-Ma22655 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

m&p-Xylenes S 16-Ma22655 NCP mq/kq < 0.2 < 0.2 <1 30% Pass

o-Xylene S 16-Ma22655 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

Xylenes - Total S 16-Ma22655 NCP mq/kq < 0.3 < 0.3 <1 30% Pass

Date Reported: Mar 29, 2016
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Duplicate

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

Naphthalene S 16-Ma22655 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

TRH C6-C10 S 16-Ma22655 NCP mq/kq < 20 < 20 <1 30% Pass

Duplicate

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

TRH >C10-C16 S16-Ma24637 NCP mg/kg < 50 < 50 <1 30% Pass

TRH >C16-C34 S16-Ma24637 NCP mq/kq < 100 < 100 <1 30% Pass

TRH >C34-C40 S16-Ma24637 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S 16-Ma 15559 NCP % 2.4 2.4 3.0 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S16-Ma15012 CP mg/kg 13 3.3 120 30% Fail Q15

Cadmium S16-Ma15012 CP mq/kq <0.4 <0.4 <1 30% Pass

Chromium S16-Ma15012 CP mg/kg <5 5.3 41 30% Fail Q15

Copper S16-Ma15012 CP mq/kq <5 <5 <1 30% Pass

Lead S16-Ma15012 CP mg/kg 9.1 10 12 30% Pass

Mercury S16-Ma15012 CP mq/kq < 0.05 < 0.05 <1 30% Pass

Nickel S16-Ma15012 CP mg/kg <5 <5 <1 30% Pass

Zinc S16-Ma15012 CP mq/kq <5 <5 <1 30% Pass

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthvlene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Anthracene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a lanthracene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Benzo(a)pyrene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&ilfluoranthene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(klfluoranthene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Chrysene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.hlanthracene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Fluoranthene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Phenanthrene S16-Ma15014 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Pvrene S16-Ma15014 CP mq/kq < 0.5 < 0.5 <1 30% Pass

Date Reported: Mar 29, 2016
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Comments

Sample Integrity 

Custody Seals Intact (if used) 

Attempt to Chill was evident 

Sample correctly preserved 

Appropriate sample containers have been used 

Sample containers for volatile analysis received with minimal headspace 

Samples received within HoldingTime 

Some samples have been subcontracted

N/A

Yes 

Yes 

Yes 

Yes 

Yes 

No

Qualifier Codes/Comments 

Code Description 
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value. The naphthalene value used in this calculation is obtained from volatiles 

(Purge & Trap analysis). 

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical. Provided correct sample handling protocols have 
been followed, any observed differences in results are likely to be due to procedural differences within each methodology. Results determined by both techniques have passed 
all QAQC acceptance criteria, and are entirely technically valid. 

F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value. The "Total BTEX" value is obtained by summing the concentrations of BTEX 

analytes. The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes. 

Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ) apply specifically to 
the total of the two co-eluting PAHs 

The RPD reported passes Eurofins I mgt’s QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

N01

N02

N04

N07 

Q15

Authorised By

Chari Du Preez 

Bob Symons 

Ivan Taylor 

Ryan Hamilton 

Ryan Hamilton

Analytical Services Manager 

Senior Analyst-Inorganic (NSW) 

Senior Analyst-Metal (NSW) 

Senior Analyst-Organic (NSW) 

Senior Analyst-Volatile (NSW)

~
Glenn Jackson 

National Operations Manager 
Final report - this Report replaces any previously issued Report

- Indicates Not Requested 

* Indicates NATA accreditation does not cover the performance of this service 

Uncertainty data is available on request

~~r:nfo~ ~~: ~~~~o~a~~~~~ef~~rf~~I~~ ~s~~:t~~~~fi~:Se~~~~~f ~~~~~~Ya~s1n~i~r~~O[hfsnre~~.r ~i~~~~;:;~~~i ~~~:n~~~u~ ~sX~~~i~Yf~~t’:n~ar~f~I~~ ~~Ty~~e~!~t~~~~~sit~~~i~~T~2in~i~~~~Ih~~il!~~~~!Jt~a’e~: ~~~~~~~~u~~a~I~:~:~:~~~?ing, but not

Date Reported: Mar 29, 2016

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, N5W, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977

Page 11 of 11 

Report Number: 493095-5



Reference No. CHAIN-OF-CUSTODY AND ANALYSIS REQUEST Page 1 of 1

coffey;) 
TETAA ta::>1’XHP

Consigning Office 

Report Results to: 

I nvoices to:

Chatswood 

Matthew Locke Mobile: 

Phone:

Matthew.locke@coffey.com 

matthew.locke@coffey.com

0427202493 

0427202493

Emall 

Emall

Analysis Request SectionProject No: GEOTLCOV2S513AB Task No:

12 Frederick Street EurofinsProject Na me: 

Sampler’s Name:

laboratory:

Project Manager: Raphael HydeKW

Special Instructions: COC issued for Batch 49l!~

La:b~Q.

Sample 

Date Time

Matri~ Container Type & 

(SO/I..etc) PresefVativeO

T-A-T 

(specify)Sample 10

BH01_15.0-1S.45 

BH01_16.5-16.95 

BH01_l8.0.18.45 

SH01 19.5- 19.55 

AHOl 0.05-0.1 

AH01 0.2-0.25 

DUP1 

DUPl_A 

AH02_0.05-0.1 

AH02_0.35-0.4 

AH02_0.S-0.55 

AH03_0.05-0.1 

AH03_0.3-0.35 

AH03 0.5-0.55

16-Mar

16-Mar 

16-Mar

soil Jar

soil jar

soil jar
-

soil jar
:--::--

soil jar

soil jar

soil jar

soil jar
.-

soil jar

soil jar

soil jar

soil jar
~

soil jar

soil jar
.

std 

std 

std 

std 

std 

std 

std 

std 

std 

std

16.Mar 

16-Mar 

16-Mar 

16-Mar 

16-Mar 

16-Mar 

16-Mar 

16-Mar

16-Mar

x :l\ ar

LU
L>

U
I- Cl.
CD ~ ~.......

:I: u Cl.

a:: .. c ~ ’"

~ ~ ~
OJ ~ U \D

<( ~ 2-
u

~ .!; :I:

co ’" VI Cl.
’<t

:E S
.... I-

CD
U1

CD .......

~ ~ QJ
U ~ X

L> LU
’5 ’5 U1 0 ’5 l-
V! V! <( > V! CD

NOTES J

----

I--~-.

1--

x X 

X X 

X X

x
---1---

)< 
-~_L-- 

II: Please send to ALS
---~-I-

X X II: 
-1--1-

~-- .1----

std Iri!( 
-- 

std )()c II.
--1---

std 

std

16-Mar 

16-Mar

1----

X)( 
-1--

1-----1----

I-

RELINQUISHED BY RECEIVED BY Sample Receipt Advice: (lab Use Only)

Name: 

Coffey Environments 

Name: 

Company:

-+ Name: t:tk:.l1 I.V
r".A "0-’ 

Company: \. r lr’ ~ . 

-+ Name: U

Date:

Time:

Date: 

Time: Company:

Date: \io~.b 
Time: II t;.30

Date:

fi

0- 

Samples Received Properly Chilled IW" 

14-~5:e1

All Samples Recieved in Good Condition

All Documentation is in Proper Order

Time: La b. Ref/Batch No.

.Container Type & PresefVation Codes: P - PlastiC, G- Glass Bottle, J - Glass Jar, V- Vial, Z -liplock bag, N - Nitric Acid Preserved, C - Hydrochloric Acid Preserved, S - Sui ph uric 

Acid Preserved, I - Ice, ST - Sodium Thiosulfate, NP - No Preservative

Coffey Environ ments Version: 5 Issue Date: 16/02/2016
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh Vic 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

Sample Receipt Advice

Company name: 

Contact name: 

Project name: 

Project ID: 

COC number: 

Turn around time: 

Date/Time received: 

Eurofins I mgt reference:

Coffey Geotechnics Pty Ltd Chatswood 

Matthew Locke 

12 FREDRICK STREET 

GEOTLCOV25513AB 

Not provided 
5 Day 
Mar 18, 2016 3:30 PM 

493308

Sample information

A detailed list of analytes logged into our LlMS, is included in the attached summary table.

Sample Temperature of a random sample selected from the batch as recorded by Eurofins I mgt 
Sample Receipt: 4.2 degrees Celsius.

All samples have been received as described on the above COCo 

COC has been completed correctly. 

Attempt to chill was evident. 

Appropriately preserved sample containers have been used. 

All samples were received in good condition. 

Samples have been provided with adequate time to commence analysis in accordance with the 
relevant holding times.

Appropriate sample containers have been used. 

~ Some samples have been subcontracted.

N/ A Custody Seals intact (if used).

Notes

Sample DUP1_A forwarded to ALS

Contact notes

If you have any questions with respect to these samples please contact:

Chari Du Preez on Phone: +61 (2) 9900 8400 or by e.mail: charldupreez@eurofins.com.au 

Results will be delivered electronically via e.mail to Matthew Locke - Matthew_Locke@coffey.com. 

Note: A copy of these results will also be delivered to the general Coffey Geotechnics Pty Ltd Chats wood email 
address.

^ 
NATA 

V

Environmental Laboratory 
Air Analysis 
Water Analysis 
Soil Contamination Analysis

NATA Accreditation 

Stack Emission Sampling & Analysis 
Trade Waste Sampling & Analysis 
Groundwater Sampling & Analysis jEnYi~.~":.: IrOUItiy 

.J Groll’. 
"’’’’~’’’’

38 Years of Environmental Analysis & Experience

WOAlD RI500GNISED 

ACCREDITATION
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Certificate of Analysis

Coffey Geotechnics Pty Ltd Chatswood 

Level 18, Tower B, Citadel Tower 799 Pacific Highway 

Chatswood 

NSW2067

,’\"1"11, 
_’\ 
, , ’, 

-" ~ ;’-’, 
’:-’’’::::~~:==:::::/;. 
DC MIrA 
- ......-::::=::: - 

-:’,,/8’} 
.....,’,I/. ~ ~\.}.’ 

Jl/llln\\\

-^ 
NATA 

’V

NATA Accredited 

Accreditation Number 1261 

Site Number 18217

Accredited for compliance with ISO/IEG 17025. 
The results of the tests, calibrations and/or 
measurements included in this document are traceable 

to Australian/national standards.
WORl-D RECQIlNl!ilED 

ACCREDITATION

Attention: Matthew Locke

Report 

Project name 

Project ID 

Received Date

493308-S 

12 FREDRICK STREET 

GEOTLCOV25513AB 

Mar 18, 2016

Client Sample ID AH01_0.2-0.25 DUP1 AH02_0.05-0.1 AH03_0.05-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins I mgt Sample No. S16-Ma16418 S16-Ma16419 S16-Ma16421 S16-Ma16424

Date Sampled Mar 16, 2016 Mar 16, 2016 Mar 16,2016 Mar 16,2016

Test/Reference LOR Unit

Total Recoverable Hvdrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mq/kq < 20 < 20 < 20 < 20

TRH C10-C14 20 ma/ka < 20 < 20 < 20 < 20

TRH C15-C28 50 mq/kq < 50 58 < 50 < 50

TRH C29-C36 50 ma/ka < 50 420 < 50 < 50

TRH C10-36 (Total) 50 mq/kq < 50 480 < 50 < 50

BTEX

Benzene 0.1 mq/kq < 0.1 < 0.1 < 0.1 < 0.1

Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1

Ethvlbenzene 0.1 mq/kq < 0.1 < 0.1 < 0.1 < 0.1

m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2

o-Xvlene 0.1 mq/kq < 0.1 < 0.1 < 0.1 < 0.1

Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3

4-Bromofluorobenzene (surr.) 1 % 76 72 73 70

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20

TRH C6-C10 less BTEX (F1 )N04 20 mq/kq < 20 < 20 < 20 < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Benzo(a)pvrene TEQ (medium bound) * 0.5 mq/kq 0.6 0.6 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2

Acenaphthene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Anthracene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Benzo(a)pvrene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Benzo( q. h. i)pervlene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Chrvsene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Dibenz(a.h )anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Fluoranthene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Indeno(1.2.3-cd)pvrene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Date Reported: Mar 29, 2016
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Client Sample ID AH01_0.2-0.25 DUP1 AH02_0.05-0.1 AH03_0.05-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins I mgt Sample No. S16-Ma16418 S16-Ma16419 S16-Ma16421 S16-Ma16424

Date Sampled Mar 16, 2016 Mar 16, 2016 Mar 16,2016 Mar 16,2016

TesUReference LOR Unit

Polycyclic Aromatic Hydrocarbons

Naphthalene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

pyrene 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Total PAW 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

2-Fluorobiphenyl (surr.) 1 % 78 81 87 91

I p-Terohenvl-d14 (surr.) 1 % 87 94 97 97

OrQanochlorine Pesticides

Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1

4.4’-000 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

4.4’-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

4.4’-DDT 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Aldrin 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

d-BHC 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Endosulfan I 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Endosulfan sulphate 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Endrin aldehvde 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

I q-BHC (Lindane) 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Heptachlor epoxide 0.05 mq/kq < 0.05 < 0.05 < 0.05 < 0.05

Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Methoxvchlor 0.2 mq/kq < 0.2 < 0.2 < 0.2 < 0.2

Toxaphene 1 mg/kg < 1 < 1 < 1 < 1

Dibutvlchlorendate (surr.) 1 % 109 116 117 122

Tetrachloro-m-xylene (surr.) 1 % 89 98 100 105

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Aroclor-1232 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Aroclor-1242 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Aroclor-1248 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Aroclor-1254 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Aroclor -1260 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Total PCB’ 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Dibutvlchlorendate (surr.) 1 % 109 116 117 122

Organophosphorus Pesticides (OP)

Chlorpvrifos 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Coumaphos 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Demeton (total) 1 mq/kq < 1 < 1 < 1 < 1

Diazinon 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Dichlorvos 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Dimethoate 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Disulfoton 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Ethoprop 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Fenitrothion 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Date Reported: Mar 29, 2016
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Client Sample ID AH01_0.2-0.25 DUP1 AH02_0.05-0.1 AH03_0.05-0.1

Sample Matrix Soil Soil Soil Soil

Eurofins I mgt Sample No. S16-Ma16418 S16-Ma16419 S16-Ma16421 S16-Ma16424

Date Sampled Mar 16, 2016 Mar 16, 2016 Mar 16,2016 Mar 16,2016

TesUReference LOR Unit

Oraanophosphorus Pesticides lOP)

Fensulfothion 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Fenthion 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Methyl azinphos 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Malathion 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Methyl parathion 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Mevinphos 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Monocrotophos 10 mq/kq < 10 < 10 < 10 <10

Parathion 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Phorate 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Profenofos 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Prothiofos 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Ronnel 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Stirophos 0.5 mq/kq < 0.5 < 0.5 < 0.5 < 0.5

Trichloronate 0.5 ma/ka < 0.5 < 0.5 < 0.5 < 0.5

Triphenylphosphate (surr.) 1 % 113 119 119 125

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

TRH >C10-C16 50 mq/kq < 50 < 50 < 50 < 50

TRH >C 16-C34 100 mg/kg < 100 500 < 100 < 100

TRH >C34-C40 100 mq/kq < 100 110 < 100 < 100

Heavy Metals

Arsenic 2 mq/kq 3.2 11 6.5 3.9

Cadmium 0.4 mg/kg <0.4 <0.4 <0.4 0.4

Chromium 5 mq/kq 8.2 10 12 13

Copper 5 mg/kg 24 40 20 16

Lead 5 mq/kq 14 42 60 46

Mercury 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05

Nickel 5 mq/kq <5 6.4 6.4 6.0

Zinc 5 mg/kg 22 110 110 49

% Moisture 1 % 12 16 23 20

Client Sample ID AH03_0.5-0.55

Sample Matrix Soil

Eurofins I mgt Sample No. S16-Ma16426

Date Sampled Mar 16, 2016

TesUReference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 ma/ka < 20

TRH C10-C14 20 mq/kq < 20

TRH C15-C28 50 ma/ka < 50

TRH C29-C36 50 mq/kq < 50

TRH C10-36 (Total) 50 ma/ka < 50

BTEX

Benzene 0.1 ma/ka < 0.1

Toluene 0.1 mq/kq < 0.1

Ethylbenzene 0.1 ma/ka < 0.1

m&p-Xylenes 0.2 mq/kq < 0.2

o-Xylene 0.1 ma/ka < 0.1

Date Reported: Mar 29, 2016
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Client Sample ID AH03_0.5-0.55

Sample Matrix Soil

Eurofins I mgt Sample No. S16-Ma16426

Date Sampled Mar 16, 2016

TesUReference LOR Unit

BTEX

Xylenes - Total 0.3 mq/kq < 0.3

4-Bromofluorobenzene (surr.) 1 % 75

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5

TRH C6-C10 20 mq/kq < 20

TRH C6-C10 less BTEX (F1 )N04 20 mg/kg < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mq/kq < 50

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mq/kq < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mq/kq 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mq/kq < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mq/kq < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&i)fluorantheneN07 0.5 mq/kq < 0.5

Benzo( g. h. i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mq/kq < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mq/kq < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mq/kq < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mq/kq < 0.5

Phenanthrene 0.5 mg/kg < 0.5

pyrene 0.5 mq/kq < 0.5

Total PAH* 0.5 mg/kg < 0.5

2-Fluorobiphenyl (surr.) 1 % 90

I p-Terphenyl-d14 (surr.) 1 % 95

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

TRH >C10-C16 50 mg/kg < 50

TRH >C 16-C34 100 mq/kq < 100

TRH >C34-C40 100 mg/kg < 100

Heavy Metals

Arsenic 2 mg/kg 5.9

Cadmium 0.4 mq/kq <0.4

Chromium 5 mg/kg 36

Copper 5 mq/kq 9.1

Lead 5 mg/kg 23

Mercury 0.05 mq/kq < 0.05

Nickel 5 mg/kg 6.9

Zinc 5 mq/kq 15

% Moisture 1 % 13

Date Reported: Mar 29, 2016
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LlMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation). 

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

Description 

Eurofins I mgt Suite B4 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions 

- Method: TRH C6-C36 - L TM-ORG-201 0

- Method: E013 Organochlorine Pesticides (OC)

Testing Site Extracted Holding Time

Sydney Mar 24,2016 14 Day

Sydney Mar 23,2016 14 Day

Sydney Mar 23,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 28 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 28 Day

Sydney Mar 18,2016 14 Day

BTEX

- Method: TRH C6-C40 - L TM-ORG-201 0 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

- Method: TRH C6-C40 - L TM-ORG-201 0 

Polycyclic Aromatic Hydrocarbons

- Method: E007 Polyaromatic Hydrocarbons (PAH) 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

- Method: TRH C6-C40 - L TM-ORG-201 0 

Eurofins I mgt Suite B 15 

Organochlorine Pesticides

Polychlorinated Biphenyls (PCB)

- Method: E013 Polychlorinated Biphenyls (PCB) 

Organophosphorus Pesticides (OP)

- Method: E014 Organophosphorus Pesticides (OP)

Metals M8

- Method: LTM-MET-3040_RO TOTAL AND DISSOLVED METALS AND MERCURY IN WATERS BY ICP-MS 

% Moisture

- Method: L TM-GEN-70BO Moisture

Date Reported: Mar 29, 2016
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh VIC 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

mgt

Company Name: Coffey Geotechnics Pty LId Chatswood Order No,: Received: Mar 18, 2016 3:30 PM

Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 493308 Due: Mar 29,2016

Chatswood Phone: +61 294061000 Priority: 5 Day
NSW 2067 Fax: +61 294061002 Contact Name: Matthew Locke

Project Name: 12 FREDRICK STREET

Project ID: GEOTLCOV25513AB

Eurofins I mgt Client Manager: Chari Du Preez
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Sample Detail
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OJ OJ
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(]l

Laboratorv where analvsis is conducted

Melbourne Laboratorv - NATA Site # 1254 & 14271

Sydney Laboratorv - NATA Site # 18217 X X X X X X

Brisbane Laboratorv - NATA Site # 20794

External Laboratorv

Sample ID Sample Date Sampling Matrix LABID

Time

BH01
-

15.0- Mar 16, 2016 Soil S16-Ma16413
X

15.45

BH01
-

16.5- Mar 16, 2016 Soil S16-Ma16414
X

16.95

BH01
-

18.0- Mar 16, 2016 Soil S16-Ma16415
X

18.45

BH01
-

19.5- Mar 16, 2016 Soil S16-Ma16416
X

19.55

AH01 0.05-0.1 Mar 16, 2016 Soil S16-Ma16417 X

AH01 0.2-0.25 Mar 16, 2016 Soil S16-Ma16418 X X X X

Date Reported:Mar 29, 2016
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NATA # 1261 
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Sydney 
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16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794
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Company Name: Coffey Geotechnics Pty LId Chatswood Order No,: Received: Mar 18, 2016 3:30 PM

Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 493308 Due: Mar 29,2016

Chatswood Phone: +61 294061000 Priority: 5 Day
NSW 2067 Fax: +61 294061002 Contact Name: Matthew Locke

Project Name: 12 FREDRICK STREET

Project ID: GEOTLCOV25513AB

Eurofins I mgt Client Manager: Chari Du Preez
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Sample Detail
1t 1t
OJ OJ
~ .
(]l

Laboratorv where analvsis is conducted

Melbourne Laboratorv - NATA Site # 1254 & 14271

Sydney Laboratorv - NATA Site # 18217 X X X X X X

Brisbane Laboratorv - NATA Site # 20794

External Laboratorv

DUP1 Mar 16, 2016 Soil S16-Ma16419 X X X X

DUP1 A Mar 16, 2016 Soil S16-Ma16420 X

AH02 0.05-0.1 Mar 16, 2016 Soil S16-Ma16421 X X X X

AH02 0.35-0.4 Mar 16, 2016 Soil S16-Ma16422 X

AH02 0.5-0.55 Mar 16, 2016 Soil S16-Ma16423 X

AH03 0.05-0.1 Mar 16, 2016 Soil S16-Ma16424 X X X X

AH03 0.3-0.35 Mar 16, 2016 Soil S16-Ma16425 X

AH03 0.5-0.55 Mar 16, 2016 Soil S16-Ma16426 X X X
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Internal Quality Control Review and Glossary

General 

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

request. 

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

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

4. Results are uncorrected for matrix spikes or surrogate recoveries. 

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

6. Samples were analysed on an ’as received’ basis. 7. This report replaces any interim results previously issued.

Holding Times 

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

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample 

Receipt Advice. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

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

""NOTE: pH duplicates are reported as a range NOT as RPD

Units 

mg/kg: milligrams per Kilogram 

ugll: micrograms per litre 

ppb: Parts per billion 

org/l00ml: Organisms per 100 millilitres 

MPN/l00mL: Most Probable Number of organisms per 100 millilitres

Terms 

Dry 

LOR 

SPIKE 

RPD 

LCS 

CRM 

Method Blank

Surr - Surrogate 

Duplicate 

Batch Duplicate 

Batch SPIKE 

USEPA 

APHA 

ASLP 

TCLP 

COC 

SRA 

CP 

NCP 

TEQ

mg/l: milligrams per litre 

ppm: Parts per million 

%: Percentage 

NTU: Nephelometric Turbidity Units

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

Limit of Reporting. 

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

Relative Percent Difference between two Duplicate pieces of analysis. 

Laboratory Control Sample - reported as percent recovery 

Certified Reference Material - reported as percent recovery 

In the case of solid samples these are performed on laboratory certified clean sands. 

In the case of water samples these are performed on de-ionised water. 

The addition of a like compound to the analyte target and reported as percentage recovery. 

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

A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis. 

Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis. 

United States Environmental Protection Agency 

American Public Health Association 

Australian Standard Leaching Procedure (Eurofins I mgt uses NATA accredited in-house method L TM-GEN-7010) 

Toxicity Characteristic Leaching Procedure 

Chain of Custody 

Sample Receipt Advice 

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

Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were ana lysed within 

Toxic Equivalency Quotient

QC - Acceptance Criteria 

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

Results <10 times the LOR: No Limit 

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

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

Surrogate Recoveries: Recoveries must lie between 50-150% - Phenols 20-130%.

QC Data General Comments 

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

the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 

and Duplicate data shown is not data from your samples. 

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

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

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

in the C1 0-C14 cell of the Report. 

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

Analysis will begin as soon as possible after sample receipt. 

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

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

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

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

Eurofins I mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066 

ABN: 50005085521 Telephone: +61 299008400 Facsimile: +61 294202977
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Quality Control Results

Test Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Method Blank

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 mg/kg < 20 20 Pass

TRH C10-C14 mo/ko < 20 20 Pass

TRH C15-C28 mg/kg < 50 50 Pass

TRH C29-C36 mo/ko < 50 50 Pass

Method Blank

BTEX

Benzene mg/kg < 0.1 0.1 Pass

Toluene mo/ko < 0.1 0.1 Pass

Ethylbenzene mg/kg < 0.1 0.1 Pass

m&p-Xylenes mo/ko < 0.2 0.2 Pass

o-Xylene mg/kg < 0.1 0.1 Pass

Xylenes - Total mo/ko < 0.3 0.3 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene mg/kg < 0.5 0.5 Pass

TRH C6-C10 mo/ko < 20 20 Pass

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mo/ko < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a lanthracene mo/ko < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&ilfluoranthene mo/ko < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(klfluoranthene mo/ko < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Oibenz(a.hlanthracene mo/ko < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mo/ko < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mo/ko < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

pyrene mo/ko < 0.5 0.5 Pass

Method Blank

Orqanochlorine Pesticides

Chlordanes - Total mg/kg < 0.1 0.1 Pass

4.4’-000 mo/ko < 0.05 0.05 Pass

4.4’-00E mg/kg < 0.05 0.05 Pass

4.4’-00T mo/ko < 0.05 0.05 Pass

a-BHC mg/kg < 0.05 0.05 Pass

Aldrin mo/ko < 0.05 0.05 Pass

b-BHC mg/kg < 0.05 0.05 Pass

d-BHC mo/ko < 0.05 0.05 Pass

~ieldrin mg/kg < 0.05 0.05 Pass

Endosulfan I mo/ko < 0.05 0.05 Pass

Endosulfan II mg/kg < 0.05 0.05 Pass

Endosulfan sulphate mo/ko < 0.05 0.05 Pass

Endrin mg/kg < 0.05 0.05 Pass

Endrin aldehyde mo/ko < 0.05 0.05 Pass
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Test Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Endrin ketone mq/kq < 0.05 0.05 Pass

q-BHC (Lindane) mq/kq < 0.05 0.05 Pass

Heptachlor mq/kq < 0.05 0.05 Pass

Heptachlor epoxide mq/kq < 0.05 0.05 Pass

Hexachlorobenzene mq/kq < 0.05 0.05 Pass

Methoxychlor mq/kq < 0.2 0.2 Pass

Toxaphene mq/kq < 1 1 Pass

Method Blank

Polvchlorinated Biphenvls (PCBI

Aroclor-1016 mq/kq < 0.5 0.5 Pass

Aroclor-1232 mq/kq < 0.5 0.5 Pass

Aroclor-1242 mq/kq < 0.5 0.5 Pass

Aroclor-1248 mq/kq < 0.5 0.5 Pass

Aroclor-1254 mq/kq < 0.5 0.5 Pass

Aroclor-1260 mq/kq < 0.5 0.5 Pass

Total PCB’ mq/kq < 0.5 0.5 Pass

Method Blank

Organophosphorus Pesticides (OP)

Chlorovrifos mq/kq < 0.5 0.5 Pass

Coumaphos mq/kq < 0.5 0.5 Pass

Demeton (total) mq/kq < 1 1 Pass

Diazinon mq/kq < 0.5 0.5 Pass

Dichlorvos mq/kq < 0.5 0.5 Pass

Dimethoate mq/kq < 0.5 0.5 Pass

Disulfoton mq/kq < 0.5 0.5 Pass

Ethoprop mq/kq < 0.5 0.5 Pass

Fenitrothion mq/kq < 0.5 0.5 Pass

Fensulfothion mq/kq < 0.5 0.5 Pass

Fenthion mq/kq < 0.5 0.5 Pass

Methyl azinphos mq/kq < 0.5 0.5 Pass

Malathion mq/kq < 0.5 0.5 Pass

Methyl parathion mq/kq < 0.5 0.5 Pass

Mevinphos mq/kq < 0.5 0.5 Pass

Monocrotophos mq/kq < 10 10 Pass

Parathion mq/kq < 0.5 0.5 Pass

Ph orate mq/kq < 0.5 0.5 Pass

Profenofos mq/kq < 0.5 0.5 Pass

Prothiofos mq/kq < 0.5 0.5 Pass

Ronnel mq/kq < 0.5 0.5 Pass

Stirophos mq/kq < 0.5 0.5 Pass

Trichloronate mq/kq < 0.5 0.5 Pass

Method Blank

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

TRH >C10-C16 mq/kq < 50 50 Pass

TRH >C16-C34 mq/kq < 100 100 Pass

TRH >C34-C40 mq/kq < 100 100 Pass

Method Blank

Heavy Metals

Arsenic mq/kq <2 2 Pass

Cadmium mq/kq < 0.4 0.4 Pass

Chromium mq/kq <5 5 Pass

Copper mq/kq <5 5 Pass

Lead mq/kq <5 5 Pass

Mercury mq/kq < 0.05 0.05 Pass
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Test Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Nickel mq/kq <5 5 Pass

Zinc mq/kq <5 5 Pass

LCS - % Recoverv

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 % 90 70-130 Pass

TRH C10-C14 % 94 70-130 Pass

LCS - % Recoverv

BTEX

Benzene % 98 70-130 Pass

Toluene % 98 70-130 Pass

Ethylbenzene % 97 70-130 Pass

m&p-Xylenes % 97 70-130 Pass

o-Xylene % 97 70-130 Pass

Xylenes - Total % 97 70-130 Pass

LCS - % Recoverv

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene % 101 70-130 Pass

TRH C6-C10 % 102 70-130 Pass

LCS - % Recoverv

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 91 70-130 Pass

Acenaphthylene % 105 70-130 Pass

Anthracene % 95 70-130 Pass

Benz(a )anthracene % 77 70-130 Pass

Benzo(alpyrene % 77 70-130 Pass

Benzo(b&j)fluoranthene % 75 70-130 Pass

Benzo(q.h.ilpervlene % 106 70-130 Pass

Benzo(k)fluoranthene % 87 70-130 Pass

Chrvsene % 94 70-130 Pass

Oibenz(a.h)anthracene % 104 70-130 Pass

Fluoranthene % 91 70-130 Pass

Fluorene % 90 70-130 Pass

Indeno(1.2.3-cdlpyrene % 109 70-130 Pass

Naphthalene % 98 70-130 Pass

Phenanthrene % 96 70-130 Pass

Pyrene % 90 70-130 Pass

LCS - % Recoverv

Organochlorine Pesticides

Chlordanes - Total % 129 70-130 Pass

4.4’-000 % 130 70-130 Pass

4.4’-00E % 129 70-130 Pass

4.4’-00T % 128 70-130 Pass

a-BHC % 123 70-130 Pass

Aldrin % 129 70-130 Pass

b-BHC % 122 70-130 Pass

d-BHC % 123 70-130 Pass

~ieldrin % 129 70-130 Pass

Endosulfan I % 129 70-130 Pass

Endosulfan II % 126 70-130 Pass

Endosulfan sulphate % 128 70-130 Pass

Endrin % 125 70-130 Pass

Endrin aldehyde % 127 70-130 Pass

Endrin ketone % 123 70-130 Pass

q-BHC (Lindane) % 126 70-130 Pass
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Test Units Result 1 Acceptance Pass Qualifying
Limits Limits Code

Heptachlor % 121 70-130 Pass

Heptachlor epoxide % 129 70-130 Pass

Hexachlorobenzene % 117 70-130 Pass

Methoxychlor % 127 70-130 Pass

Toxaphene % 118 70-130 Pass

LCS - % Recovery

Polvchlorinated Biphenvls (PCBI

Aroclor-1260 % 88 70-130 Pass

LCS - % Recoverv

Organophosphorus Pesticides (OP)

Chlorovrifos % 106 70-130 Pass

Coumaphos % 78 70-130 Pass

Demeton (total) % 109 70-130 Pass

Diazinon % 79 70-130 Pass

Dichlorvos % 89 70-130 Pass

Dimethoate % 102 70-130 Pass

Disulfoton % 97 70-130 Pass

Fenitrothion % 125 70-130 Pass

Fenthion % 118 70-130 Pass

Methyl azinphos % 76 70-130 Pass

Malathion % 101 70-130 Pass

Methyl parathion % 120 70-130 Pass

Monocrotophos % 95 70-130 Pass

Ph orate % 71 70-130 Pass

Ronnel % 122 70-130 Pass

LCS - % Recovery

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions

TRH >C10-C16 % 92 70-130 Pass

LCS - % Recoverv

Heavy Metals

Arsenic % 97 70-130 Pass

Cadmium % 104 70-130 Pass

Chromium % 100 70-130 Pass

Copper % 98 70-130 Pass

Lead % 106 70-130 Pass

Mercury % 97 70-130 Pass

Nickel % 99 70-130 Pass

Zinc % 102 70-130 Pass

Test Lab Sample 10
QA

Units Result 1 Acceptance Pass Qualifying
Source Limits Limits Code

Spike - % Recoverv

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S16-Ma16418 CP % 99 70-130 Pass

Acenaphthylene S16-Ma16418 CP % 103 70-130 Pass

Anthracene S16-Ma16418 CP % 102 70-130 Pass

Benz(a )anthracene S16-Ma16418 CP % 112 70-130 Pass

Benzo(alpvrene S16-Ma16418 CP % 95 70-130 Pass

Benzo(b&j)fluoranthene S16-Ma16418 CP % 91 70-130 Pass

Benzo(Q.h.ilpervlene S16-Ma16418 CP % 125 70-130 Pass

Benzo(k)fluoranthene S16-Ma16418 CP % 97 70-130 Pass

Chrvsene S16-Ma16418 CP % 103 70-130 Pass

Dibenz(a.h)anthracene S16-Ma16418 CP % 117 70-130 Pass

Fluoranthene S16-Ma16418 CP % 114 70-130 Pass

Fluorene S16-Ma16418 CP % 104 70-130 Pass

Indeno(1.2.3-cdlpvrene S16-Ma16418 CP % 118 70-130 Pass
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Test Lab Sample 10
QA

Units Result 1 Acceptance Pass Qualifying
Source Limits Limits Code

Naphthalene S16-Ma16418 CP % 100 70-130 Pass

Phenanthrene S16-Ma16418 CP % 101 70-130 Pass

pyrene S16-Ma16418 CP % 110 70-130 Pass

Spike - % Recovery

Oraanochlorine Pesticides Result 1

Chlordanes - Total S 16-Ma22643 NCP % 129 70-130 Pass

4.4’-DDD S 16-Ma22643 NCP % 128 70-130 Pass

4.4’-DDE S 16-Ma22643 NCP % 130 70-130 Pass

4.4’-DDT S 16-Ma22643 NCP % 127 70-130 Pass

a-BHC S 16-Ma22643 NCP % 105 70-130 Pass

Aldrin S 16-Ma22643 NCP % 128 70-130 Pass

b-BHC S 16-Ma22643 NCP % 117 70-130 Pass

d-BHC S 16-Ma22643 NCP % 124 70-130 Pass

Dieldrin S 16-Ma22643 NCP % 129 70-130 Pass

Endosulfan I S 16-Ma22643 NCP % 130 70-130 Pass

Endosulfan II S 16-Ma22643 NCP % 125 70-130 Pass

Endosulfan sulphate S 16-Ma22643 NCP % 127 70-130 Pass

Endrin S 16-Ma22643 NCP % 115 70-130 Pass

Endrin aldehyde S 16-Ma22643 NCP % 116 70-130 Pass

Endrin ketone S 16-Ma22643 NCP % 106 70-130 Pass

q-BHC (Lindane) S 16-Ma22643 NCP % 112 70-130 Pass

Heptachlor S 16-Ma22643 NCP % 105 70-130 Pass

Heptachlor epoxide S 16-Ma22643 NCP % 126 70-130 Pass

Hexachlorobenzene S 16-Ma22643 NCP % 104 70-130 Pass

Methoxychlor S 16-Ma22643 NCP % 127 70-130 Pass

Toxaphene S16-Ma15457 NCP % 121 70-130 Pass

Spike - % Recoverv

Polychlorinated Biphenyls (PCB) Result 1

Aroclor-1260 S 16-Ma22644 NCP % 83 70-130 Pass

Spike - % Recovery

Oraanophosphorus Pesticides (OP) Result 1

Chlorpyrifos S16-Ma16418 CP % 119 70-130 Pass

Diazinon S16-Ma16418 CP % 87 70-130 Pass

Dichlorvos S16-Ma16418 CP % 85 70-130 Pass

Dimethoate S 16-Ma22659 NCP % 88 70-130 Pass

Disulfoton S16-Ma16418 CP % 89 70-130 Pass

Fenitrothion S16-Ma16418 CP % 128 70-130 Pass

Fenthion S16-Ma16418 CP % 129 70-130 Pass

Methyl parathion S 16-Ma051 09 NCP % 111 70-130 Pass

Monocrotophos S 16-Ma 16534 NCP % 70 70-130 Pass

Ph orate S16-Ma16418 CP % 87 70-130 Pass

Ronnel S16-Ma16418 CP % 100 70-130 Pass

Spike - % Recoverv

Heavy Metals Result 1

Arsenic S16-Ma15014 NCP % 94 70-130 Pass

Cadmium S16-Ma15014 NCP % 104 70-130 Pass

Chromium S16-Ma15014 NCP % 96 70-130 Pass

Copper S16-Ma15014 NCP % 103 70-130 Pass

Lead S16-Ma15014 NCP % 101 70-130 Pass

Mercury S16-Ma15014 NCP % 102 70-130 Pass

Nickel S16-Ma15014 NCP % 102 70-130 Pass

Zinc S16-Ma15014 NCP % 101 70-130 Pass

Spike - % Recoverv

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
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Test Lab Sample ID
QA

Units Result 1 Acceptance Pass Qualifying
Source Limits Limits Code

TRH C6-C9 S16-Ma16424 CP % 71 70-130 Pass

TRH C10-C14 S16-Ma16424 CP % 98 70-130 Pass

Spike - % Recoverv

BTEX Result 1

Benzene S16-Ma16424 CP % 85 70-130 Pass

Toluene S16-Ma16424 CP % 82 70-130 Pass

Ethvlbenzene S16-Ma16424 CP % 76 70-130 Pass

m&p-Xvlenes S16-Ma16424 CP % 79 70-130 Pass

o-Xvlene S16-Ma16424 CP % 80 70-130 Pass

Xvlenes - Total S16-Ma16424 CP % 79 70-130 Pass

Spike - % Recoverv

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

Naphthalene S16-Ma16424 CP % 86 70-130 Pass

TRH C6-C10 S16-Ma16424 CP % 71 70-130 Pass

Spike - % Recoverv

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

TRH >C10-C16 S16-Ma16424 CP % 97 70-130 Pass

Test Lab Sample ID
QA

Units Result 1 Acceptance Pass Qualifying
Source Limits Limits Code

Duplicate

Total Recoverable Hvdrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD

TRH C6-C9 S16-Ma17836 NCP mq/kq < 20 < 20 <1 30% Pass

TRH C10-C14 S16-Ma24637 NCP mq/kq < 20 < 20 <1 30% Pass

TRH C15-C28 S16-Ma24637 NCP mq/kq < 50 < 50 <1 30% Pass

TRH C29-C36 S16-Ma24637 NCP mq/kq < 50 < 50 <1 30% Pass

Duplicate

BTEX Result 1 Result 2 RPD

Benzene S16-Ma17836 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

Toluene S16-Ma17836 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

Ethvlbenzene S16-Ma17836 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

m&p-Xvlenes S 16-Ma 17836 NCP mq/kq < 0.2 < 0.2 <1 30% Pass

o-Xvlene S16-Ma17836 NCP mq/kq < 0.1 < 0.1 <1 30% Pass

Xvlenes - Total S16-Ma17836 NCP mq/kq < 0.3 < 0.3 <1 30% Pass

Duplicate

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

Naphthalene S16-Ma17836 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

TRH C6-C10 S16-Ma17836 NCP mq/kq < 20 < 20 <1 30% Pass

Duplicate

Polvcvclic Aromatic Hvdrocarbons Result 1 Result 2 RPD

Acenaphthene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Acenaphthvlene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Anthracene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Benz(a lanthracene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Benzo(a)pvrene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Benzo(b&ilfluoranthene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Benzo(q.h.i)perylene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Benzo(klfluoranthene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Chrysene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h lanthracene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Fluoranthene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Fluorene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pvrene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Naphthalene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Phenanthrene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Pvrene S16-Ma15014 NCP mq/kq < 0.5 < 0.5 <1 30% Pass
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Duplicate

OrQanochlorine Pesticides Result 1 Result 2 RPD

Chlordanes - Total S16-Ma17827 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

4.4’-DDD S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

4.4’-DDE S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

4.4’-DDT S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

a-BHC S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Aldrin S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

b-BHC S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

d-BHC S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

Dieldrin S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan I S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

Endosulfan II S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan sulphate S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

Endrin S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin aldehyde S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

Endrin ketone S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

q-BHC (Lindane) S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

Heptachlor S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Heptachlor epoxide S16-Ma17827 NCP mq/kq < 0.05 < 0.05 <1 30% Pass

Hexachlorobenzene S16-Ma17827 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Methoxychlor S16-Ma17827 NCP mq/kq < 0.2 < 0.2 <1 30% Pass

Toxaphene S16-Ma17827 NCP mg/kg < 1 < 1 <1 30% Pass

Duplicate

Polychlorinated Biphenyls (PCB) Result 1 Result 2 RPD

Aroclor-1016 S16-Ma16746 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Aroclor-1232 S16-Ma16746 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1242 S16-Ma16746 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Aroclor-1248 S16-Ma16746 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1254 S16-Ma16746 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Aroclor-1260 S16-Ma16746 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate

Organophosphorus Pesticides (OP) Result 1 Result 2 RPD

Chlorpyrifos S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Coumaphos S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Demeton (total) S 16-Ma051 08 NCP mq/kq < 1 < 1 <1 30% Pass

Diazinon S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Dichlorvos S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Dimethoate S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Disulfoton S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Ethoprop S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Fenitrothion S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Fensulfothion S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Fenthion S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Methyl azinphos S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Malathion S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Methyl parathion S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Mevinphos S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Monocrotophos S 16-Ma051 08 NCP mg/kg < 10 < 10 <1 30% Pass

Parathion S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Ph orate S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Profenofos S 16-Ma22658 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Prothiofos S 16-Ma051 08 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Ronnel S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass

Stirophos S 16-Ma22658 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Trichloronate S 16-Ma051 08 NCP mq/kq < 0.5 < 0.5 <1 30% Pass
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Duplicate

Total Recoverable Hvdrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

TRH >C10-C16 S16-Ma24637 NCP mg/kg < 50 < 50 <1 30% Pass

TRH >C16-C34 S16-Ma24637 NCP mq/kq < 100 < 100 <1 30% Pass

TRH >C34-C40 S16-Ma24637 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S16-Ma15012 NCP mq/kq 13 3.3 120 30% Fail Q15

Cadmium S16-Ma15012 NCP mg/kg < 0.4 <0.4 <1 30% Pass

Chromium S16-Ma15012 NCP mq/kq <5 5.3 41 30% Fail Q15

Copper S16-Ma15012 NCP mg/kg <5 <5 <1 30% Pass

Lead S16-Ma15012 NCP mq/kq 9.1 10 12 30% Pass

Mercury S16-Ma15012 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Nickel S16-Ma15012 NCP mq/kq <5 <5 <1 30% Pass

Zinc S16-Ma15012 NCP mg/kg <5 <5 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S16-Ma16418 CP % 12 11 14 30% Pass
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Comments

Sample Integrity 

Custody Seals Intact (if used) 

Attempt to Chill was evident 

Sample correctly preserved 

Appropriate sample containers have been used 

Sample containers for volatile analysis received with minimal headspace 

Samples received within HoldingTime 

Some samples have been subcontracted

N/A

Yes 

Yes 

Yes 

Yes 

Yes 

No

Qualifier Codes/Comments 

Code Description 
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value. The naphthalene value used in this calculation is obtained from volatiles 

(Purge & Trap analysis). 

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical. Provided correct sample handling protocols have 
been followed, any observed differences in results are likely to be due to procedural differences within each methodology. Results determined by both techniques have passed 
all QAQC acceptance criteria, and are entirely technically valid. 

F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value. The "Total BTEX" value is obtained by summing the concentrations of BTEX 

analytes. The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes. 

Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ) apply specifically to 
the total of the two co-eluting PAHs 

The RPD reported passes Eurofins I mgt’s QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

N01

N02

N04

N07 

Q15

Authorised By

Chari Du Preez 

Bob Symons 

Ivan Taylor 

Ryan Hamilton 

Ryan Hamilton

Analytical Services Manager 

Senior Analyst-Inorganic (NSW) 

Senior Analyst-Metal (NSW) 

Senior Analyst-Organic (NSW) 

Senior Analyst-Volatile (NSW)

~
Glenn Jackson 

National Operations Manager 
Final report - this Report replaces any previously issued Report

- Indicates Not Requested 

* Indicates NATA accreditation does not cover the performance of this service 

Uncertainty data is available on request
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Reference No. CHAIN-OF-CUSTODY AND ANALYSIS REQUEST Page 1 of 1

ooffeyC) Consigning Office 

Report Results to:

Chatswood 

Matthew Locke

TETRII TEHCOMP........ Invoices to:

Mobile: 

Phone:

042’1202493 

0427202493

Email: 

Email:

Matthew.locke@coffey.com 

matthew.locke@coffey.com

Project No: GEOTLCOV2S513AB Task No:

I 
Project Na me: 

Sampler’s Name: 

Special Instructions:

12 Frederick Street laboratory: ELlr ’hi\~ 

Raphael Hyde

Analysis Request Section
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COC issued for Batch 493355.

Project Manager:

Li;b Plo.

Sample

SamplelD Date

BH02_0.14-0,2 17-Mar

BH02 0.35-0.42 Il-Mar
-

BH03_0,25.0,35 17-Mar

BH03 5-0.6 17-Mar

BH03_1.0-1.05 17-Mar

AUGAR RINSATE 17-Mar

TRIP SPIKE 17-Mar

TRIP BLANK 17-Mar

- -

-

Time

Matrbo:

(Soil...etc)

Soil

Soil

Soil
--

Soil

Soil

water

water

water

-

Container Type & 

Preservative.

T-A-T 

(specify)

jar std

jar std

Jar std
-

-

jar std

Jar std

Jar std

phf.iI std

phil’ std
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~ElINQUI5HED BY RECEIVED8Y Sample Receipt Advice: (lab Use Only)

Name: 

Coffey EnVironments

Date’ -+ Name: t{lGr\ ~ 
~11, .CA, 

Company: iT "I V . 

-+ Name:

Date: I~
Time: 16’20

All Samples Recieved in Good Condition E:1 

Gf 

Sa mples Received Properly Chilled cY" 

1*033q;- I

Time All Documentation is in Proper Order

Name: Date:

Company: Time: Company:

Date: 

Time: lab. Ref/Batch No.

.Container Type & Preservation Codes: P - Plastic, G- Glass Bottle, J - Glass Jar, V- Vial, 2 - Ziplock bag, N . Nitric Acid Preserved. C - Hvdrochloric Acid Preserved, S. Sulphuric 
~cid Preserved, I -Ice, 5T - Sodium Thiosulfate, NP - No Preservative

Coffey Environments Version: 5 Issue Date: 16/02/2016
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh Vic 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

Sample Receipt Advice

Company name: 

Contact name: 

Project name: 

Project ID: 

COC number: 

Turn around time: 

Date/Time received: 

Eurofins I mgt reference:

Coffey Geotechnics Pty Ltd Chatswood 

Matthew Locke 

12 FREDRICK STREET 

GEOTLCOV25513AB 

Not provided 
5 Day 
Mar 18, 2016 3:30 PM 

493355

Sample information

A detailed list of analytes logged into our LlMS, is included in the attached summary table.

Sample Temperature of a random sample selected from the batch as recorded by Eurofins I mgt 
Sample Receipt: 15 degrees Celsius.

All samples have been received as described on the above COCo 

COC has been completed correctly. 

Attempt to chill was evident. 

Appropriately preserved sample containers have been used. 

All samples were received in good condition. 

Samples have been provided with adequate time to commence analysis in accordance with the 
relevant holding times.

Appropriate sample containers have been used. 

Sample containers for volatile analysis received with zero headspace. 

~ Some samples have been subcontracted.

N/ A Custody Seals intact (if used).

Contact notes

If you have any questions with respect to these samples please contact: 

Chari Du Preez on Phone: +61 (2) 9900 8400 or by e.mail: charldupreez@eurofins.com.au 

Results will be delivered electronically via e.mail to Matthew Locke - Matthew_Locke@coffey.com. 

Note: A copy of these results will also be delivered to the general Coffey Geotechnics Pty Ltd Chats wood email 
address.

^ 
NATA 

V

Environmental Laboratory 
Air Analysis 
Water Analysis 
Soil Contamination Analysis

NATA Accreditation 

Stack Emission Sampling & Analysis 
Trade Waste Sampling & Analysis 
Groundwater Sampling & Analysis jEnYi~.~":.: IrOUItiy 

.J Groll’. 
"’’’’~’’’’

38 Years of Environmental Analysis & Experience
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Certificate of Analysis

Coffey Geotechnics Pty Ltd Chatswood 

Level 18, Tower B, Citadel Tower 799 Pacific Highway 

Chatswood 

NSW2067
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NATA 

’V

NATA Accredited 

Accreditation Number 1261 

Site Number 18217

Accredited for compliance with ISO/IEG 17025. 
The results of the tests, calibrations and/or 
measurements included in this document are traceable 

to Australian/national standards.
WORl-D RECQIlNl!ilED 

ACCREDITATION

Attention: Matthew Locke

Report 

Project name 

Project ID 

Received Date

493355-S 

12 FREDRICK STREET 

GEOTLCOV25513AB 

Mar 18, 2016

Client Sample ID
BH02_0.35-
0.42 BH03_0.5-0.6

Sample Matrix Soil Soil

Eurofins I mgt Sample No. S16-Ma16722 S 16-Ma 16724

Date Sampled Mar 17, 2016 Mar 17, 2016

TesUReference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mq/kq < 20 < 20

TRH C10-C14 20 mq/kq < 20 < 20

TRH C15-C28 50 mq/kq < 50 < 50

TRH C29-C36 50 mq/kq < 50 < 50

TRH C10-36 (Total) 50 mq/kq < 50 < 50

BTEX

Benzene 0.1 mq/kq < 0.1 < 0.1

Toluene 0.1 mq/kq < 0.1 < 0.1

Ethvlbenzene 0.1 mq/kq < 0.1 < 0.1

m&p-Xylenes 0.2 mq/kq < 0.2 < 0.2

o-Xvlene 0.1 mq/kq < 0.1 < 0.1

Xylenes - Total 0.3 mq/kq < 0.3 < 0.3

4-Bromofluorobenzene (surr.) 1 % 74 72

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mq/kq < 0.5 < 0.5

TRH C6-C10 20 mq/kq < 20 < 20

TRH C6-C10 less BTEX (F1 )N04 20 mq/kq < 20 < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mq/kq < 50 < 50

Polvcvclic Aromatic Hvdrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mq/kq < 0.5 < 0.5

Benzo(a)pvrene TEQ (medium bound) * 0.5 mq/kq 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mq/kq 1.2 1.2

Acenaphthene 0.5 mq/kq < 0.5 < 0.5

Acenaphthylene 0.5 mq/kq < 0.5 < 0.5

Anthracene 0.5 mq/kq < 0.5 < 0.5

Benz(a)anthracene 0.5 mq/kq < 0.5 < 0.5

Benzo(a)pvrene 0.5 mq/kq < 0.5 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mq/kq < 0.5 < 0.5

Benzo( q. h. i)pervlene 0.5 mq/kq < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mq/kq < 0.5 < 0.5

Chrvsene 0.5 mq/kq < 0.5 < 0.5

Dibenz(a.h )anthracene 0.5 mq/kq < 0.5 < 0.5

Fluoranthene 0.5 mq/kq < 0.5 < 0.5

Fluorene 0.5 mq/kq < 0.5 < 0.5

Indeno(1.2.3-cd)pvrene 0.5 mq/kq < 0.5 < 0.5

Date Reported: Mar 29, 2016
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Client Sample ID
BH02_0.35-
0.42 BH03_0.5-0.6

Sample Matrix Soil Soil

Eurofins I mgt Sample No. S16-Ma16722 S 16-Ma 16724

Date Sampled Mar 17, 2016 Mar 17, 2016

TesUReference LOR Unit

Polycyclic Aromatic Hydrocarbons

Naphthalene 0.5 malka < 0.5 < 0.5

Phenanthrene 0.5 mq/kq < 0.5 < 0.5

pyrene 0.5 malka < 0.5 < 0.5

Total PAH* 0.5 mq/kq < 0.5 < 0.5

2-Fluorobiphenyl (surr.) 1 % 105 83

I p-Terphenyl-d14 (surr.) 1 % 95 89

Oraanochlorine Pesticides

Chlordanes - Total 0.1 mq/kq < 0.1 -

4.4’-000 0.05 malka < 0.05 -

4.4’-DDE 0.05 mq/kq < 0.05 -

4.4’-DDT 0.05 malka < 0.05 -

a-SHC 0.05 mq/kq < 0.05 -

Aldrin 0.05 malka < 0.05 -

b-SHC 0.05 mq/kq < 0.05 -

d-SHC 0.05 malka < 0.05 -

Dieldrin 0.05 mq/kq < 0.05 -

Endosulfan I 0.05 malka < 0.05 -

Endosulfan II 0.05 mq/kq < 0.05 -

Endosulfan sulphate 0.05 malka < 0.05 -

Endrin 0.05 mq/kq < 0.05 -

Endrin aldehyde 0.05 malka < 0.05 -

Endrin ketone 0.05 mq/kq < 0.05 -

I a-SHC (Lindane) 0.05 malka < 0.05 -

Heptachlor 0.05 mq/kq < 0.05 -

Heptachlor epoxide 0.05 malka < 0.05 -

Hexachlorobenzene 0.05 mq/kq < 0.05 -

Methoxychlor 0.2 malka < 0.2 -

Toxaphene 1 mq/kq < 1 -

Dibutylchlorendate (surr.) 1 % 101 -

Tetrachloro-m-xylene (surr.) 1 % 84 -

Polychlorinated Biphenvls (PCB)

Aroclor-1016 0.5 mq/kq < 0.5 -

Aroclor-1232 0.5 malka < 0.5 -

Aroclor-1242 0.5 mq/kq < 0.5 -

Aroclor-1248 0.5 malka < 0.5 -

Aroclor-1254 0.5 mq/kq < 0.5 -

Aroclor -1260 0.5 malka < 0.5 -

Total PCS’ 0.5 mq/kq < 0.5 -

Dibutylchlorendate (surr.) 1 % 101 -

Organophosphorus Pesticides (OP)

Chloroyrifos 0.5 malka < 0.5 -

Coumaphos 0.5 mq/kq < 0.5 -

Demeton (total) 1 malka < 1 -

Diazinon 0.5 mq/kq < 0.5 -

Dichloryos 0.5 malka < 0.5 -

Dimethoate 0.5 mq/kq < 0.5 -

Disulfoton 0.5 malka < 0.5 -

Ethoprop 0.5 mq/kq < 0.5 -

Fenitrothion 0.5 malka < 0.5 -

Date Reported: Mar 29, 2016
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Client Sample ID
BH02_0.35-
0.42 BH03_0.5-0.6

Sample Matrix Soil Soil

Eurofins I mgt Sample No. S16-Ma16722 S 16-Ma 16724

Date Sampled Mar 17, 2016 Mar 17, 2016

TesUReference LOR Unit

Organophosphorus Pesticides (OP)

Fensulfothion 0.5 malka < 0.5 -

Fenthion 0.5 mq/kq < 0.5 -

Methyl azinphos 0.5 malka < 0.5 -

Malathion 0.5 mq/kq < 0.5 -

Methyl parathion 0.5 malka < 0.5 -

Meyinphos 0.5 mq/kq < 0.5 -

Monocrotophos 10 malka < 10 -

Parathion 0.5 mq/kq < 0.5 -

Phorate 0.5 malka < 0.5 -

Profenofos 0.5 mq/kq < 0.5 -

Prothiofos 0.5 malka < 0.5 -

Ronnel 0.5 mq/kq < 0.5 -

Stirophos 0.5 malka < 0.5 -

Trichloronate 0.5 mq/kq < 0.5 -

Triphenylphosphate (surr.) 1 % 81 -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 50 malka < 50 < 50

TRH >C 16-C34 100 mq/kq < 100 < 100

TRH >C34-C40 100 malka < 100 < 100

Heavy Metals

Arsenic 2 malka 6.0 <2

Cadmium 0.4 mq/kq <0.4 <0.4

Chromium 5 malka 11 16

Copper 5 mq/kq 22 6.2

Lead 5 malka 21 6.9

Mercury 0.05 mq/kq < 0.05 0.10

Nickel 5 malka 14 6.0

Zinc 5 mq/kq 68 8.9

% Moisture 1 % 9.0 6.2

Date Reported: Mar 29, 2016
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LlMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation). 

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

Description 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions 

- Method: TRH C6-C36 - LTM-ORG-2010

- Method: E013 Organochlorine Pesticides (OC)

Testing Site Extracted Holding Time

Sydney Mar 24,2016 14 Day

Sydney Mar 23,2016 14 Day

Sydney Mar 23,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 28 Day

Sydney Mar 24,2016 14 Day

Sydney Mar 24,2016 28 Day

Sydney Mar 18,2016 14 Day

BTEX

- Method: TRH C6-C40 - LTM-ORG-2010 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

- Method: TRH C6-C40 - LTM-ORG-2010 

Eurofins I mgt Suite B4 

Polycyclic Aromatic Hydrocarbons

- Method: E007 Polyaromatic Hydrocarbons (PAH) 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

- Method: TRH C6-C40 - L TM-ORG-201 0 

Eurofins I mgt Suite B 15 

Organochlorine Pesticides

Polychlorinated Biphenyls (PCB)

- Method: E013 Polychlorinated Biphenyls (PCB) 

Organophosphorus Pesticides (OP)

- Method: E014 Organophosphorus Pesticides (OP)

Metals M8

- Method: LTM-MET-3040_RO TOTAL AND DISSOLVED METALS AND MERCURY IN WATERS BY ICP-MS 

% Moisture

- Method: L TM-GEN-70BO Moisture

Date Reported: Mar 29, 2016
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ABN - 50 005 085 521 e.mail : EnviroSales@eurofins.com.au web: www.eurofins.com.au

Melbourne 

3-5 Kingston Town Close 

Oakleigh VIC 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

mgt

Company Name: Coffey Geotechnics Pty LId Chatswood Order No,: Received: Mar 18, 2016 3:30 PM

Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 493355 Due: Mar 29,2016

Chatswood Phone: +61 294061000 Priority: 5 Day
NSW 2067 Fax: +61 294061002 Contact Name: Matthew Locke

Project Name: 12 FREDRICK STREET

Project ID: GEOTLCOV25513AB

Eurofins I mgt Client Manager: Chari Du Preez
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Sample Detail
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Laboratorv where analvsis is conducted

Melbourne Laboratorv - NATA Site # 1254 & 14271

Sydney Laboratorv - NATA Site # 18217 X X X X X X X

Brisbane Laboratorv - NATA Site # 20794

External Laboratorv

Sample ID Sample Date Sampling Matrix LABID

Time

BH02 0.14-0.2 Mar 17, 2016 Soil S16-Ma16721 X

BH02_0.35- Mar 17, 2016 Soil S16-Ma16722
X X X X

0.42

BH03_0.25- Mar 17, 2016 Soil S16-Ma16723
X

0.35

BH03 0.5-0.6 Mar 17, 2016 Soil S16-Ma16724 X X X

BH03 1.0-1.05 Mar 17, 2016 Soil S16-Ma16725 X

AUGAR Mar 17, 2016 Water S16-Ma16726
X X

RINSATE

TRIP SPIKE Mar 17, 2016 Water S16-Ma16727 X

Date Reported:Mar 29, 2016

Euroft s I mgt Unit F3, BUlldt g F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066 
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Melbourne 

3-5 Kingston Town Close 

Oakleigh VIC 3166 
Phone: +61 385645000 

NATA # 1261 

Site # 1254 & 14271

Sydney 
Unit F3, Building F 
16 Mars Road 

Lane Cove West NSW 2066 

Phone: +61 299008400 

NATA # 1261 Site # 18217

Brisbane 

1/21 Smallwood Place 

Murarrie QLD 4172 

Phone: +61 739024600 

NATA # 1261 Site # 20794

mgt

Company Name: Coffey Geotechnics Pty LId Chatswood Order No,: Received: Mar 18, 2016 3:30 PM

Address: Level 18, Tower B, Citadel Tower 799 Pacific Highway Report #: 493355 Due: Mar 29,2016

Chatswood Phone: +61 294061000 Priority: 5 Day
NSW 2067 Fax: +61 294061002 Contact Name: Matthew Locke

Project Name: 12 FREDRICK STREET

Project ID: GEOTLCOV25513AB

Eurofins I mgt Client Manager: Chari Du Preez
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Laboratorv where analvsis is conducted

Melbourne Laboratorv - NATA Site # 1254 & 14271

Sydney Laboratorv - NATA Site # 18217 X X X X X X X

Brisbane Laboratorv - NATA Site # 20794

External Laboratorv
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Internal Quality Control Review and Glossary

General 

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

request. 

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

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

4. Results are uncorrected for matrix spikes or surrogate recoveries. 

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

6. Samples were analysed on an ’as received’ basis. 7. This report replaces any interim results previously issued.

Holding Times 

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

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample 

Receipt Advice. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

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

""NOTE: pH duplicates are reported as a range NOT as RPD

Units 

mg/kg: milligrams per Kilogram 

ugll: micrograms per litre 

ppb: Parts per billion 

org/l00ml: Organisms per 100 millilitres 

MPN/l00mL: Most Probable Number of organisms per 100 millilitres

Terms 

Dry 

LOR 

SPIKE 

RPD 

LCS 

CRM 

Method Blank

Surr - Surrogate 

Duplicate 

Batch Duplicate 

Batch SPIKE 

USEPA 

APHA 

ASLP 

TCLP 

COC 

SRA 

CP 

NCP 

TEQ

mg/l: milligrams per litre 

ppm: Parts per million 

%: Percentage 

NTU: Nephelometric Turbidity Units

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

Limit of Reporting. 

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

Relative Percent Difference between two Duplicate pieces of analysis. 

Laboratory Control Sample - reported as percent recovery 

Certified Reference Material - reported as percent recovery 

In the case of solid samples these are performed on laboratory certified clean sands. 

In the case of water samples these are performed on de-ionised water. 

The addition of a like compound to the analyte target and reported as percentage recovery. 

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

A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis. 

Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis. 

United States Environmental Protection Agency 

American Public Health Association 

Australian Standard Leaching Procedure (Eurofins I mgt uses NATA accredited in-house method L TM-GEN-7010) 

Toxicity Characteristic Leaching Procedure 

Chain of Custody 

Sample Receipt Advice 

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

Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were ana lysed within 

Toxic Equivalency Quotient

QC - Acceptance Criteria 

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

Results <10 times the LOR: No Limit 

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

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

Surrogate Recoveries: Recoveries must lie between 50-150% - Phenols 20-130%.

QC Data General Comments 

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

the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 

and Duplicate data shown is not data from your samples. 

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

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

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

in the C1 0-C14 cell of the Report. 

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

Analysis will begin as soon as possible after sample receipt. 

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

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

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

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