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EXECUTIVE SUMMARY

This report details the methodology and results of a Stage 2 Contamination Assessment
undertaken by Douglas Partners Pty Ltd (DP) for the proposed redevelopment of the
Marrickville Metro Shopping Centre located at 34 Victoria Road, Marrickville (refer to
Drawing 1, Appendix A). The land at 13-55 Edinburgh Road which is located to the south of
Smidmore Street is also included in the proposed development, and is bounded by
Edinburgh Road and Murray Street. This site is currently used as a warehouse with

associated ground level car parking.

This report forms part of a Preferred Project Report (PPR) prepared on behalf of AMP
Capital Investors (AMPCI) in respect to the Concept Plan Application under Part 3A of the
NSW Environmental Planning and Assessment Act 1979 for the proposed redevelopment of
the Marrickville Metro Shopping Centre. This report has been prepared in response to the
letter from the Department of Planning (DOP) dated 14 October 2010 requesting that a
Preferred Project Report (PPR) be prepared. The letter requests that the proponent
respond to the issues raised by the submissions and for the PPR to identify how the issues
raised by the submissions including those of the DOP have been addressed and how the

PPR minimises the environmental impacts of the proposal.

AMPCI proposes to upgrade and expand Marrickville Metro Shopping Centre to
accommodate additional retail floor space, improved facilities and services, as well as

enhance convenience and accessibility for the community.

The objective of the current investigation is to provide preliminary information on the
contamination status of soil and groundwater at the site based on intrusive sampling
conducted in conjunction with a geotechnical investigation completed concurrently by DP in
March 2010. The design of the intrusive sampling and analytical programme was based on

the findings of the Stage 1 report as far as site access permitted.

The scope of the investigation involves the drilling of nine boreholes through the underlying
filling and natural soils. Soil sampling was undertaken at the time of drilling for chemical
analysis. Additionally, three boreholes were extended into the shale bedrock to intercept

with the groundwater table and converted into groundwater monitoring wells. The wells
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were developed and purged prior to sampling. Other boreholes were also extended into the

shale bedrock for geotechnical purposes.

Free groundwater was encountered within the residual clay / shale bedrock interface at two
locations during the intrusive investigation. Based on the measured standing water levels
obtained at the time of groundwater sampling, the inferred groundwater flow direction is to
the south towards the Alexandra Canal. It is noted that the presence of an underground
stormwater channel passing beneath the site may have an influence on the groundwater

flow direction.

Low levels of heavy metals were detected in most of the soil samples analysed but
concentrations were below their respective SACs. The sail results indicate that widespread
soil contamination is not present at the site. The presence of benzo(a)pyrene, PAH and
TPH are generally detected within the filling which is likely to be removed during

construction.

Three soil samples were analysed for acid sulphate soils (ASS) and the results indicated

that ASS is present in the southern portion of the site, which is consistent with published

mapping.

Based on the soil analytical results, four soil samples were selected for TCLP testing for
preliminary waste classification purpose. The preliminary testing indicates that the filling
and natural soils can be disposed of as General Solid Waste. It should be noted that soils

of actual and potential ASS should be treated prior to disposal.

Low levels of PCE, TCE and DCE were detected in the groundwater sample collected from
BH4 located adjacent to the dry cleaner. TCE and DCE are commonly associated with dry
cleaning process. Concentrations of PCE, TCE and DCE were not reported in the other two
boreholes sampled in this round of investigation. Furthermore, concentrations of TPH were
reported in BH5 located adjacent to a disused fuel point, indicating that residual TPH may
be present in the groundwater. It is noted that PAHs were not detected in the groundwater

samples analysed as part of this assessment.
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The proposed development will involve the construction of an additional level at the existing
shopping centre footprint. The current rooftop car park will be replaced by retail outlets and
the existing warehouse building in the southern portion of the site will be demolished for the
construction of new retail outlets and car parking area. Based on the conceptual plan, it is
not anticipated that bulk excavation will be carried out in both the existing shopping centre

and the industrial land with the exception of the construction of foundations.

Although significant groundwater contamination was not encountered, contaminants of
concerns have nevertheless been detected in the underlying groundwater and the presence
of these chemicals is likely to be associated with the past and current uses of the site. The
presence of TCE, DCE and PCE is of particular concern as these chemicals are DNAPLs
which can be difficult to detect. Additional groundwater monitoring wells should be installed

to verify the extent of these chemicals.

Based on the measured standing water levels, it is anticipated that dewatering will be
required during foundation construction and the water will need to be regularly monitoring

and be tested prior to disposal.

In conclusion, given that widespread soil and groundwater contamination was not
encountered in this investigation, it is considered that the site can be made suitable for retalil
uses. It should be highlighted that a detailed contamination assessment could not be
carried out due to site constraints and that further actions are recommended to be

undertaken in the next phase of the project:

e Removal of the localised soil contamination in the filling recovered from BH1, located

adjacent to the Mill House building in the northern portion of the site;

e Further investigation to be carried out in the previously identified AECs which were not
accessible in this round of investigation. This may include additional intrusive sampling
in areas likely to be exposed as part of the proposed development and an assessment

of human health risk in others areas of the site;

o Further groundwater investigation be undertaken to confirm or otherwise potential
widespread groundwater contamination associated with the dry cleaning operation and

the possible historical leakage / spillage of petroleum products at the disused fuel point;
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Geophysical investigation be undertaken in the vicinity of the disused fuel point to
determine whether there are other USTs present at the warehouse site, apart from

those previously identified in the Stage 1 Contamination Assessment;

Additional ex situ assessment of excavated soils to confirm or otherwise the preliminary

waste classifications provided in this report;

Further investigation to be undertaken to confirm the extent of the acid sulphate soil in

the southern portion of the site; and

o Development of an Acid Sulphate Soils Management Plan, if required.
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CF:jlb
Project 71645 Rev 1
1 November 2010

REPORT ON
LIMITED STAGE 2 CONTAMINATION ASSESSMENT
MARRICKVILLE METRO SHOPPING CENTRE
34 VICTORIA ROAD AND 13 - 55 EDINBURGH ROAD, MARRICKVILLE

1. INTRODUCTION

This report details the methodology and results of a Stage 2 Contamination Assessment
undertaken by Douglas Partners Pty Ltd (DP) for the proposed redevelopment of the
Marrickville Metro Shopping Centre located at 34 Victoria Road, Marrickville (refer to
Drawing 1, Appendix A). The land at 13-55 Edinburgh Road which is located to the south of
Smidmore Street is also included in the proposed development, and is bounded by
Edinburgh Road and Murray Street. This site is currently used as a warehouse with

associated ground level car parking.

This report forms part of a Preferred Project Report (PPR) prepared on behalf of AMP
Capital Investors (AMPCI) in respect to the Concept Plan Application under Part 3A of the
NSW Environmental Planning and Assessment Act 1979 for the proposed redevelopment of
the Marrickville Metro Shopping Centre. This report has been prepared in response to the
letter from the Department of Planning (DOP) dated 14 October 2010 requesting that a
Preferred Project Report (PPR) be prepared. The letter requests that the proponent respond
to the issues raised by the submissions and for the PPR to identify how the issues raised by
the submissions including those of the DOP have been addressed and how the PPR

minimises the environmental impacts of the proposal.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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AMPCI proposes to upgrade and expand Marrickville Metro Shopping Centre to
accommodate additional retail floor space, improved facilities and services, as well as

enhance convenience and accessibility for the community.

The site has been the subject of previous reports by both DP and other consultants. In this
regard, DP has previously conducted a tank pit validation of two tank pits at 13-55 Edinburgh
Road (previously identified as 2-28 Smidmore Street). The findings of the validation were
presented in a report entitted Report on Tank Pit Validation, 2-28 Smidmore Street,
Marrickville, dated 3 February 1997, reference number 24254. Additionally, DP has also
conducted a separate Stage 1 contamination assessment as the first phase of the current
Stage 2 assessment, presented in the report entitled Report on Stage 1 Contamination
Assessment, Marrickville Metro Shopping Centre, 34 Victoria Road and 13-55 Edinburgh
Road, Marrickville, reference 71645.00, dated 12 May 2010.

A Conservation Management Plan for the ‘Mill House' at 34 Victoria Road, Marrickville
prepared by Graham Brooks & Associates in July 2007 was provided by the client for review.
The plan provided historical information presented in Section 5.4 of the Stage 1

Contamination Assessment report.

The objective of the current investigation is to provide preliminary information on the
contamination status of soil and groundwater at the site based on intrusive sampling
conducted in conjunction with a geotechnical investigation completed concurrently by DP in
March 2010. The design of the intrusive sampling and analytical programme was based on

the findings of the Stage 1 report as far as site access permitted.

2. PROPOSED DEVELOPMENT

The proposed development of the Marrickville Metro has two key elements:

o An extension of retail floor area at first floor level above the existing shopping centre

building with further additional roof top parking above; and

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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e Redevelopment of the existing industrial land south of Smidmore Street (13-55
Edinburgh Road) to create a two level retail addition to the shopping centre with car

parking above.

The additional retail floor area will primarily accommodate a discount department store,
supermarket, mini major and specialty retail space. The development will incorporate

additional car parking as well as improved vehicle access and loading facilities.

The proposal will create a new activated Smidmore Street and will be complimentary to an
enhanced public space fronting Victoria Road. The proposal will include works to the public
domain in order to improve the pedestrian, cycling and public transport connections to and

from the site and enhance pedestrian and patron safety.

Owing to the scale of the project and the need to undertake the development whilst
maintaining a safe and functional retail centre, it is proposed that construction will occur over

at least two discrete stages.

Stage 1 will involve the redevelopment of the industrial site at 13-55 Edinburgh Road to
accommodate the new two level retail centre including car parking above. This work will
also incorporate the refurbishment of the existing shopping centre building fronting the

northern side of Smidmore Street.

Stage 2 will involve the first floor level retail extension over the existing shopping centre

building with the proposed additional car parking at roof top level.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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SCOPE OF WORKS

The scope of works for the Stage 2 Contamination Assessment was as follows:

Review of the Stage 1 Contamination Assessment report;

Dial-before-you-dig (DBYD) services were contacted to obtain services drawings for the

proposed borehole locations;
Field location of underground services prior to drilling;

Drilling at a nine locations within the site targeting specific areas of environmental
concern identified during the Stage 1 Contamination Assessment and providing a broad
site coverage (restricted by accessibility) as indicated on Drawing 4, Appendix A. A
number of boreholes were positioned in the footpath, garden or road corridors outside of
the actual site boundaries where access within the site was not possible. The

information obtained from these boreholes is, therefore, considered to be indicative only;

Boreholes were augered through fill materials, terminating within apparently clean

natural soils and extended to bedrock for geotechnical purposes;

Samples (including 10% field replicates for QA/QC purposes) were collected at intervals
based on field observations, change in geological profile, and/or at signs of

contamination;

Screening of all recovered samples using a field portable photo-ionisation detector
(PID);

Dispatch of selected samples to a NATA accredited laboratory for quantitative analysis

for the following potential contaminants:

Heavy Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc) — 30

samples including QA/QC;

Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene and Xylene —
BTEX);

Total Petroleum Hydrocarbons (TPH);
Polycyclic aromatic hydrocarbons (PAHS);

Organochlorine Pesticides (OCP);

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville



(/)] Douglas Partners

Page 5 of 41

- Polychlorinated Biphenyls (PCB);

- Phenols;

- Volatile Organic Compounds (VOC);

- Asbestos;

- PH;

- Suspension Peroxide Oxidation Combined Acidity & Sulphur (SPOCAS); and
- Quality assurance and quality control samples (QA/QC) samples.

Additionally, Toxicity Characteristic Leaching Procedure (TCLP) tests were also carried

out for preliminary waste classification purposes.

e Three boreholes (BH4, BH6 and BH7) were extended to depths of approximately 10 m
for the installation of groundwater monitoring wells. The monitoring well locations were
based on the potential areas of environmental concern as identified in the Stage 1
Contamination Assessment. The wells were developed, purged and sampled from each

well for analysis (with the exception of BH4 due to access restrictions) including:

- Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene and Xylene);
- Total Petroleum Hydrocarbons;

- Polycyclic Aromatic Hydrocarbons;

- Metals;

- VOC;

- Hardness; and

- QA/QC samples.

e Store remaining soil samples not analysed for a period of one month pending the need

for further analysis; and

e Preparation of this Limited Stage 2 Contamination Assessment report.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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4. SITE DESCRIPTION

The site comprises the Marrickville Metro Shopping Centre, situated north of Smidmore
Street, and industrial buildings to the south of Smidmore Street. The site is identified as
Lot 100 in Deposited Plan 715231, Lot 1 in Deposited Plan 612551 and Lot 1 in Deposited
Plan 316613. The Lot layout is shown Appendix C and a photographic plan of the site is
shown in Drawing 1, Appendix A.

The shopping centre is located within an established residential and industrial precinct
surrounded by small lot residential housing to the north and west, and predominantly

industrial land comprising larger allotments and larger building scales to the south and east.

The existing shopping centre fronts Victoria Road to the north, Murray Street to the east and
Smidmore Street to the south and is adjoined by single storey residential dwellings to the
west. The shopping centre is predominantly a single level retail building which covers an
area of approximately 22,000 m? and comprises major tenants Kmart, Woolworths and Aldi
as well as a range of speciality stores. Car parking is located at roof top level with existing
vehicle ramp access via Smidmore Street and Murray Street. The shopping centre, initially
constructed in the late 1980s, has undergone a series of refurbishments. Located on the
site adjoining the shopping centre is the “Mill House”, which is a listed heritage item. In

addition, the “Old Vickers Mill” facade is located around parts of the perimeter of the site.

The shopping centre building is of 1980s style with loading docks on the northern, eastern
and western sides of the building. The centre management office is located in the historical
building, the Mill House, located to the north of the shopping complex. A dry cleaning shop
is located adjacent to the Smidmore Street entrance. A detailed inspection could not be
carried out at the time of inspection but it appears that the internal drainage is located in the

western side of the shop.

An electricity sub-station is located at the south-eastern corner of the shopping centre. An
oil/water separator is located to the south of the Mill House which is used by Kmart Oil.
Kmart Qil is currently trading as an auto and tyre repair facility. Grease traps were also

noted at the loading docks.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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The southern portion of the site comprises two warehouse buildings, currently occupied by a
food packaging warehouse. The products stored at the site include disposable plates,
cutlery, cups, etc. The main parking area is located to the west of the buildings. The
surface cover consists of concrete paving and concrete building slabs with landscaping
around the site boundary. The paving appears to be in a good condition at the time of the

site visit.

An old underground storage tank (UST) fill point was noted on the footpath of Murray Street.
The fill point was filled with concrete and it appears that the fuel point was connected to an
UST located inside the warehouse. There were no signs of the presence of a UST located
inside the warehouse. The tank is likely to be decommissioned and either buried beneath

the existing concrete floor or has been removed off site.

It is understood that a culvert is located beneath the warehouse building which extends to
the Cooks River. The culvert runs in a diagonal direction from the north-eastern to the

south-western corners of the site.

5. REGIONAL GEOLOGY, TOPOGRAPHY AND HYDROGEOLOGY

The Geological Map of Sydney (Scale 1:100,000) published by the Department of Mineral
Resources indicates that the residual soils within the site are underlain by Triassic Age
Shale of the Wianamatta Group, comprising black to dark grey shale and laminite. The
south-western portion of the site may be underlain by Quaternary Age alluvial and estuarine

sediments.

The Soil Landscape Map of Sydney (Scale 1:100,000) prepared by the Soil Conservation
Service of NSW indicates that the site is predominantly located within the Blacktown
landscape area which typically consists of highly plastic and relatively impermeable residual
soils. The map also suggests that the south-western portion of the site may be underlain by

deep podzolic alluvial soils.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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The section south of Smidmore Street slopes gently down to the south and it appears that
the level of the site may have been achieved by minor filling across the southern end of the

site.

Observation of the local topography suggests that groundwater in the immediate vicinity of
the site would be expected to flow in a south-easterly direction towards Alexandra Canal
(Sheas Creek), which drains into the Cooks River and Botany Bay. It is noted that there are
two current EPA (DECCW) CLM Act Notices issued for the Alexandra Canal.

6. ACID SULPHATE SOILS

A review of the Botany Bay Acid Sulphate Soils Risk Map (Edition 2, DLWC, 1997) indicated
that the southern portion of the site is located in an area of ‘disturbed terrain’. Disturbed
terrain may include filled areas, which often occur during reclamation of low lying swamps for
urban development and soil investigations are required to assess these areas for acid
sulphate potential. Therefore, there is low potential for Acid Sulphate Soils (ASS) to be

present on the southern portion of the site.

7. STAGE 1 CONTAMINATION ASSESSMENT (DESKTOP STUDY)

The scope of work for the Stage 1 Contamination Assessment comprised a site walkover
inspection, review of site history and groundwater bore search. The following is a summary

of the findings of the Stage 1 Contamination Assessment.

A review of historical information indicated that the northern portion of the site was a tanning
factory in the late 1800s and subsequently re-established as a wool scouring factory before
the shopping centre was constructed in late 1980s. The southern portion of the site has
been used for commercial / industrial purposes since early 1930s and included a saw mill,

margarine production, cordial factory and warehouse.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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A review of the Council’'s development application records revealed that some potentially
contaminating industries are operating at the site, including the auto repair service provided
by Kmart Oil in the eastern portion of the site and the dry cleaner located near to the
Smidmore Street entrance. A film and film processing outlet previously operated at the
shopping centre which may have involved solvents and other chemicals being stored at the

site.

Based on the findings from the previous DP validation assessment, it is known that there
were formerly three USTs present at the southern portion of the site. A disused fuel point
was noted on the footpath of Murray Street during site inspection which indicates that a
fourth UST may be present in the eastern portion of the warehouse. An electricity sub-
station was also noted at the corner of Smidmore Street and Murray Street which was
constructed in 2006. This part of the site was previously owned by Energy Australia and
may have been used as an electricity sub-station site prior to 2006. On this basis, residual

PCBs may be potentially present in this part of the site.

The main sources of potential contamination at the site are likely to be associated with the
former and current contaminating activities identified in the Stage 1 assessment. In
particular, the tannery, saw mill, the wool scour, the dry cleaners, the disused fuel point
located in the footpath of Murray Street and the auto and tyre repair in the eastern portion of
the shopping centre complex are potentially significant. Imported fill from unknown sources

used to fill and level the site, also has the potential to be contaminated.

Based on the findings, it was recommended that an intrusive investigation be carried out to
verify the status of the site with respect to contamination, including groundwater monitoring
to obtain an understanding of the hydrogeological conditions and groundwater quality. Acid

sulphate soil testing was also recommended as part of the investigation.

8. POTENTIAL CONTAMINANTS

The main sources of potential contamination at the site are likely to be associated with the

former and current contaminating activities identified in this assessment. The potential

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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contaminants based on the sites previous use as ascertained in the Stage 1 Contamination

Assessment report are summarised as follows:

Table 1 — Areas of Environmental Concern (AEC’s)

Potential AEC!

Description  of  Potential
Contaminating Activity

Chemicals of Concern

Tanning

The site history review indicated that
the northern section of the site was
used for industrial purposed including
tanning

Heavy metals (chromium, manganese, aluminium);
Ammonium sulfate; Ammonia; Ammonium nitrate;
Arsenic Phenolics; Formaldehyde; Sulfide and Tannic
acid.

Wool scouring

The site history review indicated that
the northern section of the site was
used for industrial purposes including
wool scouring

Nutrients (e.g. phosphorous, nitrogen); Total dissolved
solids (TDS); Oil and grease; Detergents; Pesticides;
Bleaching agent (e.g. hydrogen peroxide).

Dry cleaning facility

An operational dry cleaners is located
in the central south section of
shopping centre on Smidmore Street

Trichlorethylene (TCE) and 1,1,1- trichloroethene

(TCA); Carbon tetrachloride; Perchlorethylene (PCE).

Electricity Sub- | Adjacent to the shopping centre, with | TPH, Polychlorinated biphenyl (PCB).
station the site history review indicating that

the existing sub-station was built in

2006 however, an older station might

be located at the site prior to that.
Underground USTs were previously located in the | TPH, BTEX, PAH, phenols, lead.

storage tank

southern portion of the site. A
disused fuel point was noted in the
footpath on Murray Street.

Saw mill

The site history review indicated
possible use of the southern section
of the site as a saw mill

Heavy metals (arsenic, copper, chromium); Polycyclic
aromatic hydrocarbons; Organochlorine pesticides,
Ammonia.

Imported filling

May have been used for levelling
purposes on site from unknown
origins

Heavy metals, TPH, BTEX, PAH, PCB, OCP, asbestos.

Auto repair Kmart Oil provides tyre repair service. | TPH, BTEX, PAH, Phenols, solvents, heavy metals.
Based on historical development
application record, it appears that
motor mechanic service was once
provided as well.
Film and A photograph  processing outlet | ppotography ~ Hydroquinone, ~ Sodium  carbonate,
photograph operated at the site between 1987 | godium sulfite, Potassium bromide, Monomethyl para-
processing and 1990. aminophenol sulphate, Ferricyanide, Chromium, Silver,

Thiocyanate, Ammonium compounds, Sulfur
compounds, Phosphate, Phenylene diamine, Ethyl
alcohol and Thiosulfates, formaldehyde.

AEC: Area of Environmental Concern

Limited Stage 2 Contamination Assessment
Marrickville Metro Shopping Centre
34 Victoria Road & 13-55 Edinburgh Road, Marrickville

Project 71645 Rev 1
November 2010
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9. FIELD WORK AND ANALYSES
9.1. Data Quality Objectives and Project Quality Procedures

The data qualitative objectives (DQO) are qualitative and quantitative statements that specify
the quality of the data required for the assessment, as stipulated in the NSW Department of
Environment, Climate Change and Water (DECCW) reporting guidelines. The DQO must

ensure that the data obtained are sufficient to achieve the objectives of the assessment.

The DQO were developed for this Limited Stage 2 Contamination Assessment in
accordance with the Australian Standards “Guide to the Sampling and Investigation of
Potentially Contaminated Soil Part 1: Non-volatile and semi-volatile compounds” (AS4482.1-
2005) and “Guide to the Sampling and Investigation of Potentially Contaminated Soil Part 2:
Volatile substances” (AS4482.2-1999).

The seven step DQO process is as follows:

a) State the Problem

b) Identify the Decision

C) Identify Inputs to the Decision

d) Define the Boundary of the Assessment

e) Develop a Decision Rule

f) Specify Acceptable Limits on Decision Errors

s)] Optimise the Design for Obtaining Data.

€)) Stating the Problem

The site is proposed to be redeveloped for continued commercial/retail usage. The
problems to be addressed by the Limited Stage 2 Contamination Assessment are to identify
issues of potential environmental concern/development constraints and areas of elevated
potential contamination risks/uncertainties; to evaluate the likely suitability of the site for the
proposed redevelopment, and to identify the steps to verify its suitability and/or required to

render it suitable for the proposed redevelopment.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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(b) Identifying the Decisions

The decisions to be made in completing the Limited Stage 2 Contamination Assessment are
as follows:
o Is there likely to be any signs of or elevated potential for soil contamination within the

site?

o Does the site, or is the site likely to, present a risk of harm to human health or the

environment under the existing or proposed land use?

o Is there likely to be any significant contamination issues that would pose restrictions on

the proposed redevelopment?
e |[s there any potential for groundwater contamination?
e Are there any off-site migration issues to be considered?

e Does the site require further investigation, remediation and/or validation to ensure

suitability for the proposed redevelopment?

(c) Identify Inputs to the Decision

The inputs into the decision process are as follows:

e Historical information regarding past land uses and features (from Stage 1

Contamination Assessment);
e Site operations and observation details;
e  Soil and groundwater sampling;
e Soil profile information obtained through the sampling phase;
e In situ screening results;
e Chemical test data on analysed soil and groundwater samples; and

o Assessment of test data against applicable soil and groundwater assessment criteria.
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(d) Define the Boundary of the Assessment

The boundary of the assessment is the boundary of the proposed commercial

redevelopment, as shown on Drawings 1 and 2, Appendix A.

(e) Develop a Decision Rule

The information obtained through this assessment will be used to make a preliminary
assessment regarding the contamination issues likely to impact on the proposed

redevelopment. The decision rule in conducting this assessment is as follows:

e Sampling locations were distributed accounting for access limitations with several
targeted locations such as the potential location of a UST and an operational

drycleaners;

e Laboratory test results will be assessed individually, not statistically, given the small

sample numbers;

e The site assessment criteria (SAC) are developed and/or endorsed by NSW DECCW, or
for analytes where there are no DECCW endorsed criteria, other relevant Australian or

internationally recognised standards have been referred to as screening thresholds;

e The soil and groundwater test results will provide an indication of the likely potential for

contamination of the site and/or target areas on a broad scale;

¢ Relevant site information, observations and exceedances of the SAC or Groundwater
Investigation Level (GIL) will be used as a basis for the identification of target locations

and/or contaminants for further investigation; and

e  Further detailed investigation will be recommended, if required.

Laboratory test results will be accepted and considered useable for this assessment under

the following conditions:

e All laboratories used are accredited by National Association of Testing Authorities

(NATA) for the analyses undertaken;

e All practical quantitation limits (PQL) set by the laboratories fall below the assessment

criteria adopted;
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The reported concentrations of analytes in the replicate sample pairs are within

accepted limits; and

The quality assurance/quality control (QA/QC) protocols and results reported by the
laboratories comply with the requirements of the National Environment Protection
Measure (NEPM) 1999 “Guideline on Laboratory Analysis of Potentially Contaminated
Soils” and Australian and New Zealand Environment and Conservation Council
(ANZECC) 1996 “Guidelines for the Laboratory Analysis of Contaminated Soils”.

Specify Acceptable Limits on Decision Errors

The limits on decision errors for this assessment are as follows:

(9)

It is accepted that only nine sampling locations are adopted for this assessment and
there are areas not sampled and may not be represented by the adopted sampling
locations. The purpose of the current assessment is, therefore, to obtain a preliminary
indication of the potential for contamination of the site, rather than for “site

characterisation™;

The analyte selection is based on the potential for contamination discussed in Section 8

of this report;

The SAC adopted from the guidelines stated in Section 11 have risk probabilities

already incorporated;
The acceptable limits for replicate comparisons are outlined in Appendix D;

The acceptance limits for laboratory QA/QC parameters are based on the laboratory
reported acceptance limits and those stated in the NEPM 1999 “Guideline on Laboratory
Analysis of Potentially Contaminated Soils” and ANZECC 1996 “Guidelines for the

Laboratory Analysis of Contaminated Soils”.

Optimise the Design for Obtaining Data

In order to collect data which are reasonably representative of the overall site conditions,

sampling locations were distributed across the site where access was permitted. It is noted,

however, that access was restricted and that the sampling numbers do not comply with the
NSW EPA (now DECCW) publication, Sampling Design Guidelines (1995). The sampling
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locations are presented in Drawing 4, Appendix A. Procedures for the collection of
environmental samples, as described in Sections 9.7 and 9.8, were developed prior to
undertaking the contamination assessment phase of works. These are in line with NSW
DECCW guidelines and current industry practice. DP employs NATA accredited analytical

laboratories to conduct sample analysis.

9.2. Data Quality Indicators

The performance of the assessment in achieving the DQO will be assessed through the

application of Data Quality Indicators (DQI), defined as follows:

e Precision: A quantitative measure of the variability (or reproducibility) of
data;
e Accuracy: A quantitative measure of the closeness of reported

data to the “true” value;

o Representativeness:  The confidence (expressed qualitatively) that data are
representative of each media present on the site;

e Completeness: A measure of the amount of useable data from a data
collection activity;

o Comparability: The confidence (expressed qualitatively) that data can be

considered equivalent for each sampling and analytical event.

An evaluation of the DQI is presented in Section 10 of this report.

9.3.  Dirilling Methods

A total of nine (9) boreholes (BH1 to BH9) were augered using a truck-mounted drilling rig to
depths ranging from 2.5 m to 4.0 m below existing ground level. BH4, BH6 and BH7 were
extended by means of rotary drilling and/or coring for the purpose of well installation and
groundwater sampling and analysis. Other boreholes were also extended into the bedrock

for geotechnical purposes and are reported in the geotechnical investigation report under a
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separate cover. The final depths of the boreholes ranged between 9.4 m and 14.8 m below

existing ground level.

The locations are shown in Drawing 4 of Appendix A.

9.4. Field Quality Assurance and Quality Control

The field QC procedures for sampling were as prescribed in Douglas Partners’ Field

Procedures Manual.

Field replicates were recovered and analysed for a suite of contaminants by means of both
inter- and intra-laboratory analysis. Furthermore, trip spike and trip blank samples were
analysed. This is in accordance with standard industry practice and guidelines. The

comparative results are outlined in Appendix D.

9.5. Laboratory QA/QC

The analytical laboratory, accredited by NATA, is required to conduct in-house QA/QC
procedures. These are normally incorporated into every analytical run and include reagent
blanks, spike recovery, surrogate recovery and duplicate samples. These results are

included in the laboratory reports in Appendix C.

The results of the DP assessment of laboratory QA/QC are shown in Appendix D, with the

full laboratory reports included in Appendix C.

9.6. Sample Location and Rationale

Soil / filling samples were collected from nine bores spaced at accessible locations over the
four hectares site. The sampling locations were set out to provide a broad, but limited, site
coverage, targeting areas of environmental concern (AECs) identified from the Stage 1

Contamination Assessment. However, it should be noted that given the northern part of the
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site is an operational shopping centre and the southern part being a warehouse, site access
restrictions became a major issue and therefore not all of the identified AECs were

investigated in this investigation.

Boreholes BH1-BH4 were located around the perimeter of the shopping centre. A tannery,
wool scouring and photo and film processing retail outlet were known to have operated in
this part of the site, but given the access restriction these AECs could not be investigated in
this round of investigation. The Kmart Oil auto and tyre repair outlet could not be

investigated due to insufficient working space.

BH4 was located in the vicinity of the dry cleaning outlet. Potential contaminants associated
with dry cleaning outlet include of cis-1,2-dichloroethene, trichloroethene and
tetrachloroethene (DCE, TCE and PCE) which are known Dense Non-Agueous Phase Liquid
(DNAPL). DNAPLs are heavier than water and generally sink to the bottom of an
impermeable geological stratum. It is understood that in the past some dry cleaning
operators used to dispose the used solvents into sewers. As solvents are corrosive, cracks
may appear over time and the solvents could then be leaking out of the sewer and entering
into the groundwater system. It is not known whether such practice has been carried out at
the site. Given the site is an operational shopping centre and surrounded by residential and
commercial properties, additional boreholes could not be sunk in the vicinity of the sewerage

system at the time of investigation.

Boreholes BH5, BH6, BH7 and BH9 were located around the perimeter of the warehouse
located in the southern portion of the site. BH8 was located in the car parking area to the
west of the warehouse building. Previous contamination activities associated in this part of
the site included a saw mill, margarine and cordial factory. BH6 was located to target a
disused fill point located in the footpath of Murray Street but undertaking intrusive
investigation within the warehouse building footprint was not permitted at the time of

investigation.

Soil samples were collected at intervals based on field observations, including changes in

strata and signs of contamination.
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Three groundwater monitoring wells (converted from Boreholes 4, 6 and 7) were positioned
adjacent to a possible underground storage tank (UST) (BH6), an operational drycleaners
(BH4) and the third, BH7, to triangulate the dataset in order to ascertain the direction and
flow and, hence, the potential migration patterns. All three wells were developed and purged

prior to recovering samples for chemical analysis.

It is known that a stormwater channel is running beneath the shopping centre and
warehouse building which can potentially be a preferential pathway to transport potential
contaminants of concern in and out of the site. Again, intrusive investigation in the vicinity of

the stormwater channel could not be undertaken during this round of investigation.

9.7.  Soil Sampling Procedure

All sample locations were cleared for services and underground pipes by a services locator

and review of DBYD plans.

All sampling data was recorded on DP borehole logs with essential information included in
the chain-of-custody sheets. The general sampling procedure adopted for the collection of

environmental samples is summarised below:
e collect soil samples directly from the test bore using disposable sampling equipment;

e transfer samples into laboratory-prepared glass jars, completely filled to ensure the
headspace within the sample jar is minimised, and capping immediately to minimise loss

of volatiles;

o label sample containers with individual and unique identification, including project

number, sample location and sample depth; and

o place the glass jars, with teflon lined lid, into a cooled, insulated and sealed container

for transport to the laboratory.

Envirolab Services (NATA accreditation number: 2901) and Labmark Pty Ltd were employed
to conduct the primary environmental sample analysis. The laboratory is required to carry

out routine in-house QC procedures.
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9.8. Installation of Groundwater Wells and Groundwater Sampling Procedure

Piezometers were installed in BH4, BH6 and BH7 to depths of 11 m, 10 m and 12m
respectively, below ground level (bgl). Following completion of drilling, 50 mm diameter,
acid washed, class 18, PVC casing and machine slotted well screen was installed. The well
was completed with a gravel pack over the screening section, sealed using a bentonite plug
of 1 m thickness. As no signs of free groundwater were noted in BH6 and BH7 due to the
use of drilling fluid at the time of installation of the groundwater piezometers, the actual level
of groundwater table was not known at the time. Free groundwater was observed at 8.5 m

bgl in BH4 during augering. Details of well designs are outlined below in Table 2.

Table 2 - Well Construction Details

| BH4 | BH6 | BH7
Location
Liquc_)r Land loading .dOCk Murray St — adjacent to .
— adjacent to operational p)(/)ssible dST Edinburgh Rd
drycleaners
Construction

PVC Casing Ground Level-5.0 Ground Level-4.0 Ground Level-6.0
Slotted Well Screen 5.0-11.0 4-10.0 6-12.0
Target Strata Residual Clay / Shale Residual Clay / Shale Residual Clay / Shale
Gravel Pack 4.5-11.0 3.5-10.0 5.5-12.0
Bentonite 3.5-45 25-35 4555

Note: All measurements in meters below ground level (m bgl).

Following installation, the wells were checked (and confirmed to have groundwater) and
developed on 26 March 2010 using a mini-twister pump to remove three well volumes of
water from each well. As the wells are situated in a semi-confined aquifer (ie, under
pressure), the wells could not practically be purged dry. The wells were then left to recharge
for three days prior to sampling, with the exception of BH4. BH4 was developed only prior to
sampling due to site access restrictions as the borehole is located inside one of the loading
docks. Sampling was undertaken on 30 and 31 March 2010, using a low flow sampling

pump (Geo-pump). Field parameters were recorded and allowed to equilibrate prior to

sampling.
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Reduced levels at sampling points and the groundwater levels prior to sampling were as
follows:

Table 3 — Groundwater Levels

Reduced Level Water Water Level
Bore ID (surface, m Level (m (m AHD)
AHD) bgl)
BH4 5.60 3.2 2.60
BH6 4.46 24 2.06
BH7 4.91 3.2 1.71

From the groundwater levels observed prior to sampling, groundwater levels are falling
approximately in a southerly direction, towards Alexandra Canal which discharges to the
Cooks River prior which it turn exits into Botany Bay. It is noted that the presence of an
underground stormwater channel passing beneath the site may have an influence on the

groundwater flow direction.

Sample handling and transport procedures were conducted as set out below:

e Samples were collected directly from the Geo-pump and placed in laboratory prepared

sample containers by an environmental scientist;

o Labelling of sample containers with individual and unique identification, including project

number and sample location;

e Placements of samples into a cooled, insulated and sealed container for transport to the

laboratory; and

e Chain-of-Custody documentation was maintained at all times and countersigned by the

receiving laboratory on transfer of samples.

9.9. Analytical Rationale

The analytical scheme was designed to obtain a preliminary indication of the potential

presence and possible distribution of common contaminants that may be attributable to past

and present activities within the site, as discussed in Section 8.
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The site area is understood to be approximately four hectares. According to the NSW EPA
publication, Sampling Design Guidelines (1995), a minimum of 50 systematic sampling
locations would be required to fully characterise the site. Given the preliminary nature of this
assessment, it was considered that a reduced sampling regime comprising nine sampling
locations (approximately 20% of the sampling density) is appropriate to provide an indication

of the potential for contamination within the site in general.

Some areas of possible environmental concern were noted in Section 7 from the review of
the previous site usage and also based on site observations, noting particularly the potential
presence of an UST on Murray Street and an operational dry cleaning facility on Smidmore
Street, as well as filling in several locations within the site. However, it should be noted that
not all the identified AECs could be investigated during this round of investigation due to site

access restrictions as detailed in Section 8.6 of this report.

Laboratory analytical methods as stated by Envirolab, are provided in the laboratory reports

Appendix C and are summarised in the QA/QC in Appendix D.

The soil and groundwater analytical schemes adopted are presented in Tables 4 and 5.
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Samp!e ID Soil Heavy TPH/
(Location — Type Metals BTEX PAH | VOC | OCP | PCB | Phenols | SPOCAS | Asbestos
Depth)
BH1/0.3-0.5 Fill v v v v v v v
BH1/0.8-1.0 Fill v v v v v v v
BH2/0.4-0.5 Fill v v v v v v v
BH2/1.8-2.0 | Natural v v v v v v
BH3/0.5 Fill v v v v v v v
BH3/2.0 Natural v
BH3/3.0 Natural v v v v v v
BH4/0.5 Fill v v v v v v v v
BH4/4.3-4.5 | Natural v
BH4/5.8-6.0 | Natural v v v v v v v
BH5/0.05-0.1 Fill v v v v v v v
BH5/2.3-2.5 | Natural v v v v v v
BH6/0.15-0.3 Fill v v v v v v v
BH6/1.9-2.0 | Natural v v v v v v
BH7/0.4-0.5 Fill v v v v v v v
BH7/2.8-3.0 | Natural v v v v v v
BH8/0.4-0.5 Fill v v v v v v v
BH8/3.0-3.2 | Natural v v v v v v v
BH9/0.2-0.3 Fill v v v v v v v
BH9/2.4-2.5 | Natural v v v v v v
Table 5 — Analytical Scheme for Groundwater
Sample 1D I\H/Iz?a\lll)é ;.Il?g( PAH VOC | Hardness
BH4 v v v v v
BH6 v v v v v
BH7 v v v v v
10. QA/QC DATA EVALUATION

The following table provides a list of the data quality indicators (refer to Section 9.2) adopted

for this Limited Stage 2 Contamination Assessment and the methods adopted in ensuring

that the data quality indicators were met. Reference should be made to all previous report

sections and referenced Appendices for specific details.
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Table 6 - QA/QC Evaluation

DATA QUALITY INDICATOR

METHOD(S) OF ACHIEVEMENT

Data Precision and Accuracy

Use of trained and qualified field staff; for sampling and investigation

Appropriate sampling method used, minimising the opportunity for
cross-contamination.

Use of analytical laboratory (Envirolab) experienced in the analyses
undertaken, with appropriate NATA accreditation.

NATA accreditation requires use of adequately trained and
experienced analytical staff.

Appropriate and validated laboratory test methods used.

Adequate laboratory performance based on results of the blank
samples, matrix spike samples, control samples, duplicates and
surrogate spike samples.

Data Representativeness

Sampling coverage limited, but intended to be only preliminary in
nature

Coverage of potential contaminants, based on history, site activities
and site features.

Adequate laboratory internal quality control and quality assurance
methods, complying with the NEPM.

Documentation Completeness

Preparation of bore logs, sample location plan and chain of custody
records

Laboratory sample receipt information received confirming receipt of
samples intact and appropriateness of the chain of custody

NATA accredited laboratory results certificates provided

Data Completeness

Review of documented information pertaining to site history

Analysis for potential contaminants of concern.

Data Comparability

Using appropriate techniques for sample recovery
Experienced sampler used

Using appropriate sample storage and transportation methods
Use of NATA accredited laboratory

Test methods consistent for each sample

Based on the above, it is considered that the quality assurance and quality control data

quality indicators have been generally complied with. As such, it is concluded that the

laboratory test data obtained are reliable and useable for this preliminary assessment.
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11. SITE ASSESSMENT CRITERIA

11.1. Soils

The subject site will continue to be used for commercial purposes. The analytical results are

therefore assessed against the following:

o the health-based investigation levels (HIL) for commercial/industrial development
(Appendix II, HIL Column 4) published in the NSW EPA Contaminated Sites Guidelines
for the NSW Site Auditor Scheme, 2nd Edition, 2006, for all soils. The current zoning at

the site is for commercial and industrial uses;

e TPH and BTEX threshold concentrations (in soil) for sensitive land use from NSW EPA's
Guidelines for Assessing Service Station Sites, 1994, typically used for sensitive land
use. Recommended in the Guidelines for the NSW Site Auditor Scheme for soils for all

land uses.

e There are currently no NSW DECCW produced or endorsed guidelines for the
assessment of asbestos in soils. However, it is understood that the pending revision to
the NEPM will be incorporating an asbestos assessment process mirroring the current
approach adopted by the WA Department of Health in their publication Guidelines for the
Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western
Australia (WA DoH, 2009). The guidelines suggest the following SAC for

commercial/industrial land use (with minimal soil access):

- No visible asbestos pieces in the top 100 mm of the soil profile;
- 0.001% asbestos fines (AF) or fibrous asbestos (FA) by weight; and
- 0.04% asbestos cement materials (ACM) by weight.

AF and FC are defined as materials passing through a 7 mm x 7 mm sieve, whilst ACM are

retained on the same sieve.

The SAC for asbestos outlined above will be adopted for the assessment of asbestos in the

site.

The adopted SAC for the analytes to be included in the assessment are shown on Table 7.
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Table 7 - Site Assessment Criteria

Adopted Criteria

Contaminant (SAC) Source
TPH
Cs—Co 65 mg/kg
Ci0— Cas 1000 mg/kg NSW EPA Contaminated Sites Guidelines for Assessing Service
Station Sites (1994) threshold concentrations for sensitive land use-
BTEX soils. [Note that the NEPM health-based criteria must not be
| s nlss abrstory ceenteton o sontc 1 e
toluene 1.4 mglkg Auditor Scheme, 2™ ed., 2006)]
ethylbenzene 3.1 mg/kg
xylene 14 mg/kg
Metals
arsenic (total) 500 mg/kg
cadmium 100 mg/kg
chromium 600000 mg/kg
copper 5000 mg/kg
lead 1500 mg/kg
mercury 75 mg/kg
nickel 3000 mg/kg
zinc 35000 mg/kg NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor

Total phenols

42500 mg/kg

Scheme (2™ Edition) (2006) Soil Investigation Levels for Urban
Redevelopment Sites in NSW Heath-based investigation levels for

PAH commercial or industrial developments (Appendix Il, HIL Column 4).
total 100 mg/kg
benzo(a)pyrene 5 mg/kg
PCB 50 mg/kg
OCP
aldrin + dieldrin 50 mg/kg
chlordane 250 mg/kg
DD, DDE, DO 1000 mghg
Heptachlor 50 mg/kg
No visible asbestos present in soil at WA Department of Health Guidelines for the Assessment,
Asbestos the surface

0.001% asbestos fibres by weight
0.05% asbestos cement by weight

Remediation, and Management of Asbestos Contaminated Sites in
Western Australia, May 2009

NOTE: NSW EPA is now part of the NSW DECCW.

11.2.

Acid Sulphate Soils

Acid sulphate soils are naturally occurring sediments containing iron sulphides. When acid

sulphate soils are exposed to air the oxygen reacts with iron sulphides in the sediment

producing sulphuric acid. This acid can sometimes be produced in large quantities and drain
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into waterways causing severe short and long term socio-economic and environmental

impacts.

ASS can either be classified as ‘actual acid sulphate soils’ (AASS) which are soils that have
already reacted with oxygen to produce acid, or ‘potential acid sulphate soil'’ (PASS) which
are soils that contain iron sulphide, but have not been exposed to oxygen (e.g. soils below
the water table) and therefore have not produced sulphuric acid (although they have the

potential to do so).

In NSW, development occurring in ASS affected areas is governed and managed by Local
Environmental Plans, the Acid Sulphate Soils Management Advisory Committee Planning
Guidelines and the Acid Sulphate Soils Manual developed by the Acid Sulphate Soils
Management Advisory Committee (ASSMAC).

Based on site observations, the ASS material is likely to be comprised fine texture materials,
defined as medium to heavy clays and silty clays in the ASS Manual (ASSMAC, 1996).

Table 8 — Threshold Criteria for ASS for Fine Texture Material

Action Criteria | Threshold®
Disturbance of 1 — 1000 tonnes of material
Acid Trail TPA 62
(mol H'/tonne) TSA 62
Sulphur trail (%) Spos 0.1
Disturbance of greater than 1000 tonnes of material
Acid Tralil TPA 18
(mol H'/tonne) TSA 18
Sulphur trail (%) Spos 0.03
Notes:
1. Extract from ASSMAC ASS Manual, 1996 for fine texture material, defined as medium to heavy clays and
silty clays.
2. TPA Total Potential Acidity
3. TSA Total Sulphidic Acidity (TPA -TAA)
4. Spos Peroxide oxidisable sulphur

11.3. Groundwater

The levels of contaminants in groundwater were assessed against Groundwater
Investigation Levels (GILs) adopted from applicable guidelines, specifically, the ANZECC

(2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality.
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Based on the measured standing water levels obtained during groundwater monitoring, the

inferred groundwater flow direction is to the south towards Alexandra Canal. Alexandra

Canal is a tidal waterway, and therefore, the trigger values for the protection of 95% of
marine species, as stipulated in the ANZECC (2000) were adopted. The ANZECC 2000

Guidelines and their source documents are detailed in Table 9.

Table 9 — Groundwater Investigation Levels
for the Protection of a Marine Ecosystem (ANZECC)*

Compound Groundwater Investigation Levels (GILs)
(ng/L)
Arsenic 2.3°¢
Cadmium 55°¢
Chromium(lll) 4.4°
Copper 1.3°
Lead 4.4°
Mercury(Total) 04°
Nickel 70 °¢
Zinc 15°
TPH: Ce-Cq 150°
TPH: C15-Cas 600°
Benzene 700 ¢
Toluene 300°
Ethyl benzene 140 °
Xylene 380°
PAH-total not available
Naphthalene 71°
Cis-1,2- f
dichloroethene 370
Tricholoroethene 330°
Tetrachloroethene 70°

Notes for Table 9:

a.

Australian and New Zealand Environment and Conservation Council ‘Australian and New Zealand
Guidelines for Fresh and Marine Water Quality — October 2000'.

Trigger Values for a 95% Level of Protection of Species in Fresh Water (Table 3.4.1) adopted in the
absence of trigger values for marine species

Trigger Values for a 95% Level of Protection of Species in Marine Water (Table 3.4.1).

ANZECC threshold not available. It is noted there is a ‘low reliability’ Interim Working Value (Section
8.3.7) final chronic value of 7 pg/L for petroleum hydrocarbon but that commercial laboratories are not
generally able to achieve the necessary detection limits to demonstrate compliance. For reference
purposes, DP has referred to other available Australian guidelines for TPH viz. Airport (Environment
Protection) Regulations (1997), Schedule 2 Water Pollution Accepted Limits: Table 1.03 — Accepted
limits of contamination. It should be noted however that these have not been endorsed by DECCW and
are used as ‘screening levels’ only.

NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites (1994) Threshold
concentrations for sensitive land use, Protection of Aquatic Ecosystem is adopted in the absence of
other comprehensive investigation levels for toluene and ethyl benzene in marine water.

Reference value obtained from USEPA Regional Screening Levels — Safe Drinking Water Act, maximum
contaminant level (MCL).
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12. RESULTS

12.1. Field Observations

Details of the sub-surface conditions encountered during the course of the investigation are
included in the borehole logs (BH1 to 9) in Appendix E. The bore locations are shown on

Drawing 4, Appendix A.

In summary, the borehole investigations indicate that the site is underlain by filling, stiff to
very stiff clay and hard shaly clay to depths between 6.0 and 10.0 m below existing site level
overlying shale, siltstone and laminite to the maximum depth of investigation at 14.8 m below

existing site level.

No indicators of potential contamination were noted in any of the bores. Alluvial gravels and
clays were noted in BH3, BH4, BH7 and BH8 above the groundwater table and selected
samples were submitted for SPOCAS analysis, with the exception at BH7. At the time of
investigation, a ‘sizzling’ noise was noted when adding water into the borehole to assist
drilling, which indicates the presence of acid sulphate soil at that borehole location. Alluvial

materials were not observed in other boreholes during the investigation.

Groundwater or seepage water was recorded during the augering of BH4 at 8.5 m bgl. As
previously noted, some time after drilling, the water level rose to 3.0 m bgl (recorded 30
March 2010). The drilling of all other bores involved the use of drilling fluids in rotary drilling
of coring to/through bedrock and, as such, prevented the detection of groundwater or

seepage water during drilling.

Table 10 below summarises the subsurface profile encountered during the environmental

and investigations.
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Table 10 — Subsurface Profile

Sampling | ASPhat/ 1 g | silty Clay | stiff Clay | Shaly | Bedrock | ComPletion
Location | CONCrete | (m) (m) Claym) | (m) Depth
(m) (m)
BH1 : 006 | 0610 | 1050 | 505901 | 501 145
BH2 0018 | 018-06 | 0610 | 1071 | 7.1-9.9 9.9 14.15
BH3 i 0-13 1344 | 4488 i 8.8 148
BH4 0016 | 06-1.1 i 11-8.7 i 8.7 11.0
BH5 0-0.05 | 0.05-1.2 ; 12-67 | 6.7-10.05 | 10.05 102
BHG 0015 | 0.15-04 i 0465 | 6585 85 100
BH7 i 028 i 2890 | 90110 | 11.0 145
BH8 0014 | 014125 | 1.2520 | 2085 85 i 9.4
BHO i 004 | 0414 | 1450 | 5072 72 120

Note: * constitutes topsoil / filling

12.2. Analytical Results

12.2.1. Soils
The analytical results for the recovered soil samples are presented on the test results
certificates in Appendix C. The results are also summarised in the following Table 11,

together with the SAC and the adopted waste classification criteria.

12.2.2. Acid Sulphate Soils
The analytical results for the recovered soil samples subject to SPOCAS analysis are
presented on the test results certificates in Appendix C. The results are also summarised in

the following Table 12.

12.2.3. Groundwater
The analytical results for the recovered soil samples are presented on the test results
certificates in Appendix D. The results are also summarised in the following Table 13,

together with the GIL criteria adopted.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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Table 11 - Results of Soil Analysis (All results in mg/kg unless otherwise stated)

Heavy Metals

Polycyclic Aromatic Hydrocarbons

Total Petroleum

Monocyclic Aromatic Hydrocarbons (BTEX)

(PAH) Hydrocarbons (TPH)
. . Total Polychlorinated  Organochlorine
Sample ID Sampling Date Soil Type voc Asbestos X - Phenols
P ping P . . _ Lead 5 . Benzo(a)pyrene PAH Biphenyls (PCB)  Pesticides (OCP)2
Arsenic ~ Cadmium  Chromium~  Copper Mercury  Nickel Zinc C6-C9 C10-C36 Benzene Toluene  Ethylbenzene Total Xylene
ssc’  TCLP™ ssc’ TcLP®  ssct  TCLP™
71645.00 - Marrickville Metro, Marrickville
BH1/0.3-0.5 12/03/2010 Fill <4 <0.5 23 27 84 03 5 40 58  <0.001 443 <0.001 <25 <250 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 <0.1 <5.0
BH1/0.8-1.0 12/03/2010 Natural 4 <0.5 22 5 27 <0.1 2 10 0.1 - 12 - <25 <250 <05 <05 <10 <3.0 - NAD <0.1 <0.1 <5.0
BH2/0.4-0.5 18/03/2010 Fil 35 <0.5 35 28 48 0.1 38 64 05 - 54 - <25 <250 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 <0.1 <5.0
BH2/1.8-2.0 18/03/2010 Natural <4 <0.5 16 13 13 <0.1 2 2 <0.05 - <0.1 - <25 <250 <05 <0.5 <10 <3.0 - <5.0
BH3/0.5 23/03/2010 Fil <4 <0.5 15 10 47 0.1 3 47 0.2 - 22 - <25 <250 <0.5 <0.5 <1.0 <3.0 = NAD <0.1 <0.1 <5.0
BH3/3.0 23/03/2010 Natural <4 <0.5 14 6 8 <0.1 4 3 <0.05 - <0.1 - <25 <250 <05 <0.5 <10 <3.0 - - <5.0
BH4/0.5 23/03/2010 Fil 6 <0.5 29 24 38 0.2 10 48 0.2 - 16 - <25 <250 <0.5 <0.5 <1.0 <3.0 <1 NAD <0.1 <0.1 <5.0
BH4/5.8-6.0 23/03/2010 Natural <4 <0.5 5 10 9 <0.1 1 3 <0.05 - <1 - <25 <250 <05 <0.5 <10 <3.0 <1 - <5.0
BH5/0.05-0.1 17/03/2010 Fill <4 <0.5 3 260 8 <0.1 8 49 <0.05 - <0.1 - <25 <250 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 <0.1 <5.0
BH5/2.3-2.5 17/03/2010 Natural <4 <0.5 21 20 17 <0.1 11 16 0.1 - 05 - <25 <250 <05 <05 <10 <3.0 - - <5.0
BH6/0.15-0.3 16/03/2010 Fill 5 0.7 18 70 28 <0.1 33 62 12 <0.001 71 <0.001 <25 640 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 <0.1 <5.0
BH6/1.9-2.0 16/03/2010 Natural <4 <0.5 20 14 17 <0.1 5 7 <0.05 - <0.1 - <25 <250 <0.5 <0.5 <10 <3.0 - - <5.0
BH7/0.4-0.5 23/03/2010 Fil 6 <0.5 16 28 72 0.2 5 74 5 <0.001 57.9 <25 170 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 <0.1 <5.0
BH7/2.8-3.0 23/03/2010 Natural 14 <0.5 17 28 110 0.2 5 100 24 - 214 - <25 <250 <05 <0.5 <1.0 <3.0 - NAD <0.1 <5.0
BH8/0.4-0.5 24/03/2010 Fil 6 05 12 61 510 11 03 9 410 36 - 32.6 - <25 310 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 12 <5.0
BH8/3.0-3.2 24/03/2010 Natural <4 <0.5 14 9 35 <0.1 3 22 0.09 - 0.69 - <25 <250 <0.5 <05 <10 <3.0 - - <5.0
BH9/0.2-0.3 22/03/2010 Fil <4 <0.5 8 62 57 <0.1 7 200 0.1 - 05 - <25 <250 <0.5 <0.5 <1.0 <3.0 - NAD <0.1 <0.1 <5.0
BH9/2.4-2.5 22/03/2010 Natural <4 <0.5 19 8 16 <0.1 2 15 <0.05 - <0.1 - <25 <250 <05 <05 <10 <3.0 - - <5.0
BD1/17032010 17/03/2010 <4 <0.5 3 250 9 <0.1 8 51 - - - <25 <250 <0.5 <0.5 <1.0 <3.0 - -
BD1/18032010 18/03/2010 37 <0.5 46 33 53 0.1 40 74 - - - <25 <250 <0.5 <0.5 <1.0 <3.0 - -
BD1/18032010(interlab) 18/03/2010 39 0.2 47 27 71 0.18 35 75 - - - <10 <250 <0.2 <05 <0.5 <15 - -
TS1 17/03/2010 - - - - - - - - - 98% 98% 98% 97% - -
TB1 17/03/2010 - - - - - - - - - <05 <0.5 <1.0 <3.0 - -
TS2 24/03/2010 - - - - - - - - - 98% 97% 98% 98% - -
TB2 24/03/2010 - - - - - - - - - <0.5 <0.5 <1.0 <3.0 - -
Site Assessment Criteria
SAC* 500 100 60% 5000 1500 75 3000 35000 5 - 100 - 65 1000 1 130 50 25 1-20 NAG 50 50/250/1000/50 42500
PPIL 20 3 400% 100 600 1 60 200 - - - - - - - - -
Waste Classification Threshold Criteria (Without TCLP)®
Genera'(g"ll)d Waste 100 2 100 ND 100 4 4 ND | 08 | NA - NA - 10 288 600 1000 NAD NA <50 288
Res"'me(’gg)“d Waste 400 80 400 ND 400 16 160 ND | 32 | NA - NA - 4 1152 2400 4000 NAD NA <50 1152
Waste Classification Threshold Criteria (With TCLP)*
General Solid Waste 500 100 1900 ND 1500 5 50 1050 ND 10 0.04 200 NA 650 10000 18 518 1080 1800 NAD <50 <50 518
Restricted Solid Waste 2000 400 7600 ND 6000 20 200 4200 ND 23 0.16 800 NA 2600 40000 72 2073 4320 7200 NAD <50 <50 2073
Background Ranges 0.2-30 0.3-2.0 0.5-110 1-190 <2-200 0.001-0.1  2-400 10-300  <0.05 - 0.95-5.0 - 650 <250 0.05-1.0 0.1-1 <0.1 <0.3 - NAD 0.02-0.1 <0.001-0.05 <5

Notes
*
1
2
3
4
#
##
NAD
NAG
BD1/17032010
BD1/18032010
BOLD
BOLD

Stage 2 Contamination Assessment
Marrickville Metro Shopping Centre
34 Victoria Road 13-55 Endinburgh Road, Marrickville

NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors Scheme, 2006. Health-based guidelines for commercial/industrial (Column 4)
All Chromium are assumed to exist in the stable Cr(Ill) oxidation state, as Cr(VI) will be too reactive and unstable under the normal environment

Aldrin+Dieldrin/Chlordane/ DDD+DDE+DDT/Heptachlor

NSW DECC (2008) Waste Classification Guidelines Table 1: Contaminant Threshold Values for Waste by Chemical Assessment without the Leaching (TCLP) test.
NSW DECC (2008) Waste Classification Guidelines Table 2: Leachable Concentration (TCLP) and specific contaminant concentration (SCC) Values for Classifying Waste by Chemical Assessment

Specific Contaminant Concentration (Total Concentration)

Toxicity Characteristic Leaching Procedure (TCLP)

Not Tested

No Ashestos Detected

No Asbestos in Ground

Field Intra Lab Duplicate of sample BH5/0.05-0.1

Field Intra Lab Duplicate of sample BH2/0.4-0.5

Exceedance of the General Solid Waste Thresholds

Exceedence of the Site Assessment Criteria

Exceedence of the Provisional Phtoxicity-Based Investigation Levels
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Table 12 - Results of SPOCAS Analysis

) pH kel TAApPH 6.5 pH Ox TPApH 6.5 TSApH 6.5 SPOS a-SPOS aet Liming Rate
Sample Sampling date Acidity
pH units moles H+/ tonne pH units moles H+/tonne | moles H+/ tonne Yewlw moles H+/ tonne | moles H+/ tonne kg/tonne
71645.00 - Marrickville Metro, Marrickville
BH3/2.0 23/03/2010 38 87 36 110 22 0.16 10 100 75
BH4/4.3-4.5 23/03/2010 38 25 38 103 77 0.025 15 43 32
BH8/3-3.2 24/03/2010 41 55 39 50 <5 0.02 12 68 51

ASSMAC Action Criteria for 1 to 1000 tonnes of of disturbed material*

- [ - [ - | e

| 62

0.1

ASSMAC Action Criteria for greater than 1000 tonnes of of disturbed material*

| 18

| 18

0.03

Notes:
Bold

PHkai
PHox

Spos
TAA

TPA
TSA

exceed ASSMAC Action Criteria

Non-oxidised pH

Oxidised pH

Peroxide oxidisable sulphur

Total Actual Acidity

Total Potential Acidity

Total Sulphidic Acidity (TPA-TAA)

Action Criteria based on ‘Fine texture' medium to heavy clays and slity clays

Stage 2 Contamination Assessment
Marrickville Metro Shopping Centre
34 Victoria Road 13-55 Endinburgh Road, Marrickville
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Table 13 - Results of Water Analysis (All results inpg/L unless otherwise stated)
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71645.00 - Marrickville Metro, Marric|
BH4 <1 0.1 1 7 <1 <0.5 19 82 <1 <1 <1 <1 <1 <10 <250 <1 <1 <1 <3 <1 <1 <1 45 14 15 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 160
BH6 <1 <0.1 2 33 3 <0.5 3 100 <1 <1 <1 <1 <1 <10 420 <1 <1 <1 <3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 13
BH7 <1 <0.1 <1 <1 <1 <0.5 1 18 <1 <1 <1 <1 <1 <10 <250 <1 <1 <1 <3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 690
BD1 Intra <1 <0.1 <1 <1 <1 <0.5 1 18 <1 <1 <1 <1 <1 <10 <250 <1 <1 <1 <3 - - - - - - 690
Groundwater Investigation Levels (GIL) 8
Fresh water * 13.0 0.2 3.3-1* 14 3.4 0.60 11 8 16 0.01* 0.6* 1* 0.1* - 950 180* 80* 625 370 | 1900* | 270* - 330 70 240% | 900* | 0.1* 0.1* | 6500 | 1100% | 400* | 260 60 160 3
Marine water ° 23 55 4.4 13 4.4 04 70 15 70 0.01* 0.6* 1 0.1* - 700 180* 5* 625* 370* | 1900* | 270* - - 240* 900* 0.8* 0.8* 1900 | 1100* [ 400* 260* 60* 160* 3*
Reference Values
150 600 370
Notes:
1 All Chromium are assumed to exist in the stable Cr(Ill) oxidation state, as Cr(VI) will be too reactive and unstable under the normal environment
2 only those compounds for which GILs have been determined are included in the list
3 ANZECC/ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality (unless otherwise stated)
4 Fresh water trigger values for slightly to moderately disturbed ecosystems - 95% species protection
5 Marine water trigger values for slightly to moderately disturbed ecosystems - 95% species protection
6 Airport (Environment Protection) Regulations (1997), Schedule 2 Water Pollution Accepted Limits: Table 1.03 — Accepted limits of contamination.
DCE reference value obtained from USEPA.
* insufficient data for reliable trigger value. Interim working value or low reliability value used for screening purposes
- not defined/ not analysed/ not applicable
Bold exceeds GIL

Stage 2 Contamination Assessment
Marrickville Metro Shopping Centre
34 Victoria Road 13-55 Edinburgh Road, Marrickville
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13. INTERPRETATION AND DISCUSSION OF LABORATORY RESULTS

13.1. Chemical Contaminants in Soil

A total of 18 soil samples were assessed for a suite of potential contaminants of concern
including heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn), PAH, TPH, BTEX, VOC, PCB, OCP,
phenols and asbestos, with three selected samples also being subject to a SPOCAS test for

acid sulphate soils.

The laboratory results (Table 11) indicated that all contaminant concentrations in the soil
samples analysed were within the adopted SAC, with the exception of the soil sample from the

filling at BH1, which showed a slight exceedance of the SAC for benzo(a)pyrene [B(a)P].

A contaminant concentration in soil / filling material is considered to be significant if the
concentration of the contaminant is more than 2.5 times the site assessment criteria (SAC). Any
location more than 2.5 times the SAC is classified as a ‘hotspot’, requiring further assessment /
management. According to this criteria, the location of BH1 is not a ‘hotspot’ having a
concentration of 5.8 mg/kg, which is less than 2.5 times the SAC for industrial/commercial land

use of 5.0 mg/kg.

Given the small number of soil results obtained from this investigation, it is considered that there
are insufficient data for statistical analysis. The presence of benzo(a)pyrene is likely to be

attributable to the filling material.

Low levels of benzo(a)pyrene and PAHs were reported in most of the soil samples collected
from the filling. Furthermore, low levels of TPH were detected in the filling at BH6, BH7 and
BH8, which may be caused by the presence of PAH in the filling. The source of the PAH is likely

to be from the unknown source of the filling.

BTEX, PCB, OCP and phenol concentrations were reported below the laboratory limit of
reporting in all soil samples analysed. VOC was also analysed in the soil samples collected
from BH4, located in the vicinity of the dry cleaner. The reported VOC concentrations were also

below the limit of reporting.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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Low levels of heavy metals were detected in the filling and natural soils across the site but

concentrations were all below their respective SACs.

No asbestos fibres were detected in the analysed samples and no asbestos-based materials

were sighted.

13.2. Acid Sulphate Soils

Based on site observations, SPOCAS analysis was carried out on samples BH3/2.0, BH4/4.3-
4.5 and BH8/3-3.2. It should be noted that all three samples were from above the water table.

The results shown in Table 12 indicate that:

e Total Potential Acidity (TPA) and Total Sulphidic Acidity (TSA) exceeded the action criteria in

two soil samples collected from BH3 and BH4; and

e Peroxide Oxidisable Sulphur (S,.s) levels were low and well within the action criteria in
samples BH4/4.3-4.5 and BH8/3-3.2 but exceeded the action criteria in sample BH3/2.0.

The findings confirm that the soil at three borehole locations should be regarded as ASS. This is
in agreement with the acid sulphate soil maps of the site. ASS was encountered at similar
depths between 2.0 m and 4.5 m beneath the filling and the residual clay. It is noted that
organic matter was noted at depths between 2.8 m and 6.0 m in BH7 during rotary drilling
however soil samples could not be retrieved for SPOCAS analysis. Soils of an ASS nature were

not noted in other boreholes at the time of drilling.

On this basis, it is considered that further ASS testing should be carried out to confirm the extent
and status of the presence of ASS and develop an acid sulphate soil management plan for the
proposed development.

13.3. Chemical Contaminants in Groundwater

Groundwater samples were taken from wells BH4, BH6 and BH7. Groundwater monitoring wells

were installed to reflect both up-gradient and down-gradient conditions, with a view to target

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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areas of environmental concern including the potential UST location and the operational

drycleaners.

Groundwater samples were analysed for hardness, heavy metals, TPH, BTEX, VOC and PAH.
Water quality parameters such as pH and conductivity were measured during sampling. The pH
ranged from 4.3 to 5.8, exhibiting slightly acidic characteristics. The measured electrical
conductivities were variable, ranging from -0.1 to +384 uS/cm. Odours were not detected in the

groundwater at the time of sampling.

Calculated hardness values of groundwater samples in BH4, BH6 and BH7 ranged from 13 pg/L
(BH6) to 690 ug/L (CaCOg3) (BH7). According to Table 3.4.4, Volume 1 in ANZECC (2000), the
groundwater samples from BH6 are classified as soft, samples from BH4 are classified as hard
and BH7 as extremely hard. On this basis, the hardness modified trigger levels with respect to
heavy metal concentrations in groundwater were not adopted given the variable hardness of

groundwater across the site.

BTEX, TPH C4-Cy and PAH concentrations were below the laboratory limit of reporting in all
three groundwater samples analysed. Low concentrations of TPH C1,-C3s Were reported in the
groundwater sample collected from BH6, located adjacent to an UST fuel point on the footpath
of Murray Street. The presence of the TPH may be attributable to leakage from the former UST
pipework and/or UST. It should be noted that the reported concentrations have not exceeded
the adopted GIL.

Low level of cis-1,2-dichloroethene, trichloroethene and tetrachloroethene (DCE, TCE and PCE)
were reported in groundwater sample collected from BH4. Although these concentrations do not
exceed the GIL, it is notable that BH4 is located adjacent to the operational dry cleaners on
Smidmore Street and that these chemicals are commonly used for dry cleaning. It is
recommended that further groundwater investigation be carried out around the dry cleaner shop
to obtain a better understanding of the presence of DCE and TCE in the underlying

groundwater.

All other samples analysed for VOC recorded concentrations below laboratory detection limits
and thus below the GIL.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville



lf/!I Douglas Partners

Page 36 of 41

Concentrations of copper were reported above the GIL in groundwater samples collected from
BH4 and BH6 and concentrations of zinc were detected above the GIL in all three monitoring
wells sampled. Nickel concentrations were also reported above the GIL in BH4. Concentrations
of other heavy metals are reported below their respective GILs or laboratory limit of reporting. A
stormwater channel is running beneath the southern portion of the site which may have some
influence on localised groundwater quality. Furthermore, it is noted that the site is approximately
1 km away from the Alexandra Canal which is on the NSW DECCW contamination record of
notices. It is considered that the presence of the heavy metals is attributed to the regional
groundwater quality, rather than a groundwater quality issue associated with the current and

past activities at the site.

13.4. Preliminary Waste Classification

The preliminary waste classification was generally conducted in accordance with the six step
process as set out in the NSW DECC Waste Classification Guidelines, 2008 as set out in Table
14 below.

Table 14 - Six Step Classification

Step Comments Rationale

1. Isit special waste? No Waste not considered to have clinical, asbestos containing
material or tyre waste

2. lsitliquid waste? No Waste composed of soil

3. Is the waste “pre- No Filling material does not fall into one of the pre-classified

classified”? categories

4. Does the Waste have No Waste not observed to/ or considered at risk to contain
hazardous waste explosives, gases, flammable solids, oxidising agents,
characteristics organic peroxides, toxic substances or corrosive

substances, substances liable to spontaneous combustion

5. Chemical Assessment Conducted | Referto Table 11

6. Is the Waste Putrescible? No All observed components of filling composed of materials
pre-classified as non-putrescible (i.e. soil and gravel)

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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The concentrations of TPH, BTEX, PCB, OCP, Phenols and VOC were below the limit of
reporting and were within the threshold criteria for General Solid Waste (non-putrescible) without

toxicity characteristic leaching procedure (TCLP) (SCC1).

Whilst the majority of heavy metals and PAHs were recorded at low levels, the detected

concentration of lead and benzo(a)pyrene in samples:

o Benzo(a)pyrene in BH1/0.3-0.5, BH6/0.15-0.3, BH7/0.4-0.5, BH7/2.8-3.0 and BH8/0.4-0.5
exceeded the threshold criteria (0.8 mg/kg) for General Solid Waste (hon-putrescible)
without TCLP (SCC1); and

e Lead in BH7/2.8-3.0 and BH8/0.4-0.5 exceeded the threshold criteria (100 mg/kg) for
General Solid Waste (non-putrescible) without TCLP (SCC1).

In view of the detected exceedances, TCLP tests were carried out on samples BH1/0.3-0.5,
BH6/0.15-0.3 and BH7/0.4-0.5 to verify the leachable concentrations of PAH and BH8/0.4-0.5 to
verify the leachable concentrations of lead. The results of all TCLP tests showed that the
leachable concentration of analytes was within the threshold criteria for General Solid Waste

(non-putrescible).

Based on the site observations and analytical results, and with reference to the NSW DECC
2008 Waste Classification Guidelines (updated 2009), the preliminary classification for the filling
and natural materials at the site is General Solid Waste (non-putrescible). If asbestos-based
materials are found in the fill during excavation, the waste classification would need to re-

assessed and would probably be reclassified as Special Waste (Asbestos).

The preliminary waste classification is subject to ex situ confirmation. It should be noted that
ASS were detected in some of the boreholes, however, the extent of the ASS should be further
investigated in the detailed design stage. Soils of ASS potential should be treated in

accordance with the ASSMAP prior to disposal.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
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14. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

This investigation was undertaken as a Limited Stage 2 Contamination Assessment given the
preliminary nature of the proposed development, the ongoing operation of the site (i.e. shopping
centre and warehouse) and the subsequent access constraints. As such, the adopted sampling
regime did not meet the sampling density recommended in the NSW EPA Sampling Design

Guidelines for the characterisation of a site of four hectares.

The sampling locations were set out to provide a broad, but limited, site coverage, targeting
areas of environmental concern (AEC) identified from the Stage 1 Contamination Assessment.
However, it should be noted that given the northern part of the site is an operational shopping
centre and the southern part being a warehouse, site access restrictions became a major issue

and therefore not all of the identified AEC were investigated in this investigation.

The scope of the investigation involved the drilling of nine boreholes through the underlying
filling and natural soils. Soil sampling was undertaken at the time of drilling for chemical
analysis. Additionally, three boreholes were extended into the shale bedrock to intercept with
the groundwater table which converted into groundwater monitoring wells. The wells were
developed and purged prior to sampling. Other boreholes were also extended into the shale

bedrock for geotechnical purposes.

Free groundwater was encountered within the residual clay / shale bedrock interface at two
locations during the intrusive investigation. Based on the measured standing water levels
obtained at the time of groundwater sampling, the inferred groundwater flow direction is to the

south towards Alexandra Canal.

Elevated concentrations of benzo(a)pyrene were reported above the adopted SAC in the filling
sample at BH1. Low levels of TPH, benzo(a)pyrene and total PAH were generally detected in
the samples collected from the filling. The presence of these contaminants is likely to be
attributable to the source of filling, which is unknown, used at the time the site was first
developed. BTEX, VOCs, phenols, PCBs and OCPs were not detected in the soil samples

analysed. It is recommended that this localised impact to be removed prior to the development

works.
Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010

34 Victoria Road & 13-55 Edinburgh Road, Marrickville



lf/!I Douglas Partners

Page 39 of 41

Low levels of heavy metals were detected in most of the soil samples analysed but
concentrations were below their respective SAC. The soil results indicate that widespread soil
contamination is not likely to be present at the site. The presence of benzo(a)pyrene, PAH and

TPH are generally detected within the filling.

Three soil samples were analysed for acid sulphate soils and the results indicated that ASS is

present in the southern portion of the site, which is consistent with published mapping.

Based on the soil analytical results, four soil samples were selected for TCLP testing for
preliminary waste classification purpose. The preliminary testing indicates that the filling and
natural soils can be disposed of as General Solid Waste. Natural soils, not affected by ASS or
contamination, if present, can be considered to virgin excavated natural material. It should be
noted that soils of actual and potential ASS should be lime treated prior to disposal and

disposed of as General Solid Waste.

Low levels of PCE, TCE and DCE were detected in the groundwater sample collected from BH4
located adjacent to the dry cleaner. PCE is commonly associated with dry cleaning process and
TCE and DCE are degradation by-products of PCE. Concentrations of PCE, TCE and DCE
were not reported in the groundwater in the other two bores sampled in this round of
investigation. It was common for waste PCE to have been disposed of via the sewer system

and the sewer may be a migration pathway for this contaminant.

Concentrations of TPH were reported in the groundwater at BH6 located adjacent to a disused

fuel point, indicating that residual TPH may be present in the groundwater.

PAHs were not detected in the groundwater samples analysed as part of this assessment.
Concentrations of copper, nickel and zinc were identified in the groundwater samples at all three

wells. This is considered likely to be representative of the regional groundwater quality.

The proposed development will involve the construction of an additional level at the existing
shopping centre footprint. The current rooftop car park will be replaced by retail outlets and the
existing warehouse building in the southern portion of the site will be demolished for the
construction of new retail outlets and car parking area. Based on the conceptual plan, it is not
anticipated that bulk excavation will be carried out in both the existing shopping centre and the

industrial land with the exception of the construction of foundations.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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Although significant groundwater contamination was not encountered, contaminants of concern
have nevertheless been detected in the underlying groundwater and the presence of these
chemicals is likely to be associated with the past and current uses of the site. The presence of
PCE, TCE and DCE and is of particular concern and additional groundwater monitoring wells
should be installed to verify the extent of these chemicals, particularly along or near the sewer

draining the dry cleaning shop.

Based on the measured standing water levels, it is anticipated that dewatering will be required
during foundation construction and the groundwater will need to be regularly monitoring and be

tested and possibly treated prior to disposal.

In conclusion, given that widespread soil and groundwater contamination was not encountered
in this investigation, it is considered that the site can be made suitable for retail uses. It should
be highlighted that a detailed contamination assessment could not be carried out due to site
constraints and that further actions are recommended to be undertaken in the next phase of the

project:

o Removal of the localised soil contamination in the filling recovered from BH1, located

adjacent to the Mill House building in the northern portion of the site;

e Further investigation to be carried out in the previously identified AECs which were not
accessible in this round of investigation. This may include additional intrusive sampling in

areas likely to be exposed as part of the proposed development;

e Further groundwater investigation be undertaken to confirm or otherwise groundwater
contamination associated with the dry cleaning operation and the possible historical leakage

/ spillage of petroleum products at the disused fuel point;

o Geophysical investigation be undertaken in the vicinity of the disused fuel point to determine
whether there are other USTs present at the warehouse, apart from those previously

identified in the Stage 1 Contamination Assessment;

e Additional ex situ assessment of excavated soils to confirm or otherwise the preliminary

waste classifications provided in this report;

e Further investigation to be undertaken to confirm the extent of the acid sulphate soil in the
southern portion of the site, the extent of which to be determined based on the final

proposed construction detail; and

e Development of an Acid Sulphate Soils Management Plan, if required.

Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010
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15. LIMITATIONS OF THIS REPORT

Douglas Partners (DP) has prepared this report for this project at 34 Victoria Road and 13-55
Edinburgh Road, Marrickville NSW in accordance with DP’s proposal dated 19 February 2010
and acceptance received from Mr Derrick Burrows of Bovis Lend Lease on behalf of AMPCI
dated 25 February 2010. This report is provided for the exclusive use of the Bovis Lend Lease
and AMPCI for the specific project and purpose as described in the report. It should not be used

by or relied upon for other projects or purposes on the same or other site or by a third party.

The results provided in the report are considered to be indicative of the sub-surface conditions
on the site only to the depths investigated at the specific sampling and/or testing locations, and
only at the time the work was carried out. DP’s advice may be based on observations,
measurements, tests or derived interpretations. The accuracy of the advice provided by DP in
this report is limited by unobserved features and variations in ground conditions across the site
in areas between test locations and beyond the site boundaries or by variations with time. The
advice may be limited by restrictions in the sampling and testing which was able to be carried
out, as well as by the amount of data that could be collected given the project and site
constraints. Actual ground conditions and materials behaviour observed or inferred at the test
locations may differ from those which may be encountered elsewhere on the site. Should
variations in subsurface conditions be encountered, then additional advice should be sought

from DP and, if required, amendments made.

This report must be read in conjunction with the attached “Notes Relating to This Report” and
any other attached explanatory notes and should be kept in its entirety without separation of
individual pages or sections. DP cannot be held responsible for interpretations or conclusions
from review by others of this report or test data, which are not otherwise supported by an
expressed statement, interpretation, outcome or conclusion stated in this report. In preparing
this report DP has necessarily relied upon information provided by the client and/or their agents.

DOUGLAS PARTNERS PTY LTD

/) Reviewed by:
[T e g f
{1l { 1 4]/ {
) Ceo, ik
4 3-" (/ > c') ) v Y
Caitlyn/Falla Lindsay Rockett
Environmental Engineer Senior Associate
Limited Stage 2 Contamination Assessment Project 71645 Rev 1
Marrickville Metro Shopping Centre November 2010

34 Victoria Road & 13-55 Edinburgh Road, Marrickville
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Photo 1:  Mill House (now Shopping Centre Management Office)

Photo 2:  Marrickville Metro, facing west
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Photo 3:  Drycleaner located adjacent to Smidmore Street Entrace
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Photo 5:  Old Fill Point located on Murray Street Footprint, adjacent to the Warehouse Building

Photo 6:  Warehouse Building located on the Southern Portion of the Site
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Photo 7: Car Parking Area for the Warehouse

Phot 8: Loading Dock located adjacent to Smidmore Street Entrance
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

o

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

CERTIFICATE OF ANALYSIS 39246-A

Attention: Caitlyn Falla

Sample log in details:

Your Reference: 71645, Marrickville Metro
No. of samples: Additional Testing on 2 Soils
Date samples received: 2410310

Date completed instructions received: 31/03M10

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 6/04M10
Date of Preliminary Report. Not lssued
issue Date: 6/04/10

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with 1SO/IEC 17025.

Tests not covered by NATA are denoted with *.

Results Approved By:

Jacint

Hurst
Operglions Manager

Envirclab Reference:  39246-A A Page1of 6
Revision No: R 00

NATA

ACCREDITED FCR

TECHNICAL

COMPETENGE



Client Reference:

71645, Marrickville Metro

Metals in TCLP USEPA1311
Our Reference: UNITS 39246-A-7 39246-A-9
Your Reference | srmreeeeee- BH7 0.4-0.5 BH8 0.45-0.5
Date Sampled | eem-seseme- 23/03/12010 24i03/2010
Type of sample Soil Soil
Date extracted - 06/04110 06/04M10
Date analysed - [NA] 06/04/10
pH of soil for fluid# determ. pH units 8.70 8.10
pH of sail for fluid # determ. {acid) pH units 1.70 1.70
Extraction fluid used - ( 1
pH of final Leachate pH units 5.10 540
Lead in TCLP mg/l [NA] 1.1
Envirolab Reference:  39246-A A Page2of 6
Revision No: R 00 NATA

N

AGCREDITED FOR
TECHNICAL
COMPETENCE



Client Reference: 71645, Marrickville Metro

PAHSs in TCLP {(USEPA 1311)

Our Reference: UNITS 39246-A-7

Your Reference | -mmeememeeee- BH7 0.4-0.5

Date Sampled | -memeeeeeee- 23/03/2010

Type of sample Soil

Date extracted - 06/04/2010

Date analysed - 06/04/2010
Naphthalene in TCLP mg/L <0.001
Acenaphthylene in TCLP mg/L <0.001
Acenaphthene in TCLP mg/L <0.001
Fluorene in TCLP mgfL <0.001
Phenanthrene in TCLP mg/L <0.001
Anthracene in TCLP mg/L <0.001
Fluoranthene in TCLP mg/L <0.001
Pyrene in TCLP ma/L <0.001
Benzo(a)anthracene in TCLP mg/L <0.001
Chrysene in TCLP mg/L <0.01
Benzo{b+k)fluoranthenein TCLP mgiL <(.002
Benzo{a)pyrene in TCLP mgiL <0.001
indeno(1,2,3-c,d)pyrene - TCLP mg/L <0.001
Dibenzo{a,hanthracenein TCLP mg/l <0.001
Benzol(g,h,))perylene in TCLP mgiL <0.001

Surrogate p-Terphenyl-d14 % 106
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Revision No: R 00 : :

NATA

AGCREDITED FCH

TECHNICAL

COMPETENCE



Client Reference;

71645, Marrickville Metro

Method 1D Methodology Summary
LAB.4 Toxicity Characteristic Leaching Procedure {TCLP).
EXTRACT.7 Toxicity Characteristic Leaching Procedure {TCLP).
LAB.1 pH - Measurad using pH meter and electrode in accordance with APHA 20th ED, 4500-H+.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES

GC.12 subset

GC.12 subset

GC.12

Leachates are extracted with Dichloromethane and analysed by GC-MS.

Soil samples are extracted with DichloromethanefAcetone and waters with Dichloromethane and analysed by

GC-MS.

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by

GC-MS.

Envirolab Reference:  39246-A
Revision No: R 00
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Client Reference:

71648, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate resulis Spike Smit Spike %
Recovery
Metals in TCLP Base l! Duplicate Il %RPD
USEPA1311
Date extracted - 06/041 INT] [NT] LCS-Wi1 06/04/10
0
Date analysed - 06/041 [NT] [NT] LC8-W1 06/04/10
0
Lead in TCLP mg/L 0.03 Metals.20 <0.03 [NTY [NT] LCS-Wi1 101%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
PAHs in TCLP (USEPA Base Il Duplicate Il %ARPD
1311)
Date extracted - 06/04/2 INT] [NT] LCS-Wi1 06/04/201
010
Date analysed - 06/04/2 [NT} [NT] LCS-wW1 06/04/201
010
Naphthalene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 1%
subset
Acenaphthylene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] [NR] INR]
subset
Acenaphthene in TCLP mgil. 0.001 GC.12 <0.001 [NT] [NT] [NR] [NR]
subset
Fluorene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT} LCS-WH1 97%
subset
Phenanthrene in TCLP mgiL 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 92%
subset
Anthracene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] [NR] [NR]
subset
Fluoranthene in TGLP mg/L 0.001 GC.12 <0.001 [NT] {NT] LCS-wWi1 90%
subset
Pyrene in TCLP mg/l. 0.001 GC.12 <0.001 [NT] INT] LCS-W1 93%
subset
Benzo{a)anthracene in mgi/L 0.001 GC.12 <0.001 [NT] [NT] [NR] [NR]
TCLP subset
Chrysene in TCLP mag/L 0.001 GC.12 <0.0014 INT] INT] LCS-W1 90%
subset
Benzo{b+k)fluoranthene mgfL 0.002 GC.12 <0.002 [NT] INT] [NR] INR]
inTCLP subset
Benzo(a)pyrene in TCLP mg/L 0.001 GC.12 <0.001 [NT] INT] LCS-wWi1 100%
subset
Indeno(1,2,3-c,d)pyrene mgiL ©.001% GC.12 <(.001 [NT] [NT] [NR] [NR]
-TCLP subset
Dibenzo(a,h)anthracene mg/L 0.001 GC.12 <0.001 NT] INT] [NR} [NR]
in TCLP subset
Benzo(g,h.ijperylenein my/L 0.001 GC.12 <0.001 INT] [NT] INR] INR]
TCLP subset
Surrogate % GC.12 126 [NT] [NT] LCS-Wi 106%
p-Terphenyl-d14
Envirolab Reference:  39246-A A Page 5 of 6
Revision No: R 00 w
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Client Reference: 71645, Marrickville Metro

Report Comments:

Asbestos was analysed by Approved Identifier: Not applicable for this job
INS: Insufficient sample for this test NT: Not tested  PQL: Practical Quantitation Limit <: Less than  >: Greater th
RPD: Relative Percent Difference NA: Test not required LCS; Laboratory Control Sample NR: Noft requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the mairix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <6xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.

Envirolab Reference:  39246-A A Page 6 of 6
Revision No: R 00

NATA

AGCREDITED FOR

TEGHNICAL

GCOMPETENCE



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashiey St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9810 6201
enquiries@envirclabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 39246

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: Caitlyn Falla

Sample log in details:

Your Reference: 71645, Marrickville Metro
No. of samples: 14 Solls
Date samples received: 24{03/10
Date completed instructions received: 24/03/10

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 31/03M10
Date of Preliminary Report: Not Issued
Issue Date: 31/03/10

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

Tests not covered by NATA are denoted with *.

Results Approved By:

,Z{u[w M@rgf&\

Rhian Morgan
Metals Supervisor

/% /{ -"/’:“fﬁ}?//!

JacintafFurst Matt Manifield
Opergtions Manager Cheumist
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Client Reference:

71645, Marrickville Metro

VOCs in soil
Our Reference: UNITS 39246-4 39246-6
Your Reference ammmmmnmaens BH4 0.5 BH4 5.8-6.0
Date Sampled | -meememee- 23/03/2010 23/03/2010
Type of sample Soil Soil
Date extracted - 26/3/10 261310
Date analysed - 271310 271310
Dichlorodifluoromethane mg/kg <1.0 <1.0
Chloromethane mglkg <1.0 <10
Vinyl Chloride ma/kg <1.0 <1.0
Bromomethane mgkyg <1.0 <1.0
Chlorosthane ma/kg <1.0 <1.0
Trichlorofluoromethane malkg <1.0 <1.0
1,1-Dichloreethene mg/kg <10 <1.0
trans-1,2-dichloroethene mg/kg <1.0 <1.0
1,1-dichloroethane malkg <1.0 <1.0
cis-1,2-dichioroethene mglkg <1.0 <1.0
bromochloromethane ma/kg <1.0 <10
chloreform mgtkg <1.0 <1.0
2 2-dichloropropane malkg <1.0 <1.0
1,2-dichloroethane ma/kg <1.0 <1.0
1,1,1-trichloroethane mg/ky <1.0 <1.0
1,1-dichloropropene malkg <1.0 <1.0
Cyclohexane mg/kg <1.0 <1.0
carbon tetrachloride mo'kg <1.0 <1.0
Benzene mg/kg <0.5 <0.5
dibromomethane mg/kg <1.0 <1.0
1,2-dichloropropane mg/kg <1.0 <1.0
trichloroethene mglkg <1.0 <1.0
bromeodichloromethane mg/kg <1.0 <1.0
trans-1,3-dichloropropeneg ma'kg <1.0 <1.0
cis-1,3-dichloropropene ma/kg <1.0 <1.0
1,1,2-trichloroethane mg/kg <1.0 <1.0
Toluene mg/kg <0.5 <0.5
1,3-dichloropropane mg/kg <10 <1.0
dibromochlaromethane mg/kg <1.0 <i.0
1,2-dibromoethane mg/kg <1.0 <1.0
tetrachloroethene ma/kg <1.0 <1.0
1,1,1,2-tetrachloroethane mofkg <1.0 <1.0
chlorobenzene mg/kg <1.0 <1.0
Ethylbenzene ma/kg <1.0 <1.0
hromoform mgfkg <1.0 <1.0
m+p-xylene mglkg <2.0 <2.0
styrene ma/ky <1.0 <1.0
1,1,2,2-tetrachloroethane my'kg <1.0 <10
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Client Reference:

71645, Marrickville Metro

VOCs in soil
QOur Reference: UNITS 39246-4 39246-6

Your Reference G BH4 05 BH4 5.8-6.0

Date Sampled B 23/03/2010 23/03/2010
Type of sample Soil Soil
o-Xylene mg/kg <1.0 <1.0
1,2,3-trichloropropane mg/kg <10 <1.0
isopropylbenzene mg/kg <1.0 <1.0
bromobenzene mg/kg <1.0 <1.0
n-propyl benzene mg/kg <1.0 <1.0
2-chlorotoluene mg/ky <1.0 <1.0
4-chlorotoluene my/kg <1.0 <1.0
1,3, 5-trimethyl benzene ma/kg <1.0 <1.0
tert-butyl benzene mafkg <10 <1.0
1,2,4-trimethyl benzene mglkg <1.0 <1.0
1,3-dichlorobenzene mgfkg <1.0 <1.0
sec-butyl benzene ma/kg <1.0 <1.0
1,4-dichlorobenzene mglkg <1.0 <1.0
4-isopropyl toluene mgikg <1.0 <1.0
1,2-dichlorobenzene mglkg <1.0 <1.0
n-butyl benzene malka <1.0 <1.0
1,2-dibromo-3-chloropropane malkg <1.0 <1.0
1,2 4-trichlorcbenzene mg/kg <1.0 <1.0
hexachicrobutadiene mglkg <1.0 <1.0
1,2,3-trichlorobenzene maikg <1.0 <1.0
Surrogate Dibromeflusrametha % 137 108
Surrogate aaa-Triflucrotoluene % 79 85
Surrogate Toluene-ds % 95 10
Surrogate 4-Bromofluorobenzene % 107 104
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Client Reference:

71645, Marrickville Metro

vTPH & BTEX in Soil
Our Reference: UNITS 392461 39246-3 39246-4 38246-6 39246-7
Your Reference | ereremeeeeee- BH3 0.5 BH3 3.0 BH4 0.5 BH4 5.8-6.0 BH7 0.4-0.5
Date Sampled | esmemeeeeee- 23/03/201¢ 23/03/2010 23/03/2010 23/03/2010 23/03/2010
Type of sample Soil Soil Sail Soil Sail
Date extracted - 26/3110 2613/10 261310 264310 26/3/10
Date analysed - 281310 28/310 28/3/10 28310 283110
VTPH Cs - Ca mgikg <25 <25 <25 <25 <25
Benzene mg/kg <0.5 <0.5 <Q.5 <0.5 <0.5
Toluene mglkg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene maikg <1.0 <1.0 <1.0 <10 <1.0
m+p-xylene mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
o-Xylene maikg <1.0 <1.0 <1.0 <1.0 <1.0
Surrogate aaa-Trifluorololuene % g2 80 79 85 85
vTPH & BTEX in Soil
Cur Reference: UNITS 39246-8 39246-9 39246-10 39246-11 39246-12
Your Reference | =mememeeemee- BH7 2.8-3.0 BH8 0.45-0.5 BH8 3-3.2 BH9 0.2-0.3 BH92.4-2.5
Date Sampled | e 23/03/2010 24/03/2010 24/03/2010 23/03/2010 23/03/2010
Type of sample Soil Soil Soll Soil Soil
Date extracted - 2613110 261310 261310 26/310 26/310
Date analysed - 28/3110 2813110 28/3110 28/3M10 281310
vTPH Cs - Co mg/kg <25 <25 <25 <25 <25
Benzens malkg <0.5 <0.5 <0.5 <0.5 <Q.5
Toluene ma/kg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mafkg <1.0 <10 <1.0 <1.0 <1.0
m+p-xyiene ma/kg <2.0 <2.0 <2.0 <2.0 <2.0
o-Xylene ma/kg <1.0 <1.0 <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 74 92 93 104 79
vTPH & BTEX in Soil
Qur Reference: UNITS 39246-13 3924614
Your Reference | —emmemmemees Trip Blank Trip Spike
Date Sampled 23/03/2010 231032010
Type of sample Soil Soil
Date extracted - 263110 2613110
Date analysed - 28/3/10 28/3M10
Benzene mglkg <0.5 98%
Toluene mglkg <0.5 7%
Ethylbenzene mg/kg <1.0 98%
m+p-xylene mg/kg <20 97%
o-Xylene mgikg <1.0 98%
Surrogate aaa-Trifluorotoluene % 102 72
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Client Reference:

71645, Marrickville Metro

sTPH in Soil {C10-C38)
Our Reference: UNITS 39246-1 39246-3 39246-4 39246-6 39248-7
Your Reference B BH30.5 BH3 3.0 BH4 0.5 BH4 5.8-6.0 BH70.4-0.5
Date Sampled | eeeemee—eee- 23/03/2010 23i03/2010 23/03/2010 23/03/2010 23/03/2010
Type of sample Soil Soil Soil Soil Sail
Date extracted - 261310 261310 261310 2643110 2613110
Date analysed - 26/3110 26/3110 26/3/10 26/3M0 261310
TPHC10 - Ci4 mafkg <50 <50 <50 <50 <50
TPHC15 - Cz8 markg <100 <100 <100 <100 170
TPH Cae - Gas ma/kg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 123 112 114 112 129
sTPH in Soil (C10-C36)
QOur Reference: UNITS 39246-8 39246-9 39246-10 39246-11 39246-12
Your Reference e BH7 2.8-3.0 BHS 0.45-0.5 BHB 3-3.2 BH90.2-0.3 BH9 2.4-2.5
Date Sampled B 23/03/2010 24/03/2010 24/03/2010 23/03/2010 23/03/2010
Type of sample Soil Soil Sail Soil Soil
Date extracted - 26/3/10 2613110 26/3M0 2613/10 26/3/10
Date analysed - 26/310 26/31M0 26/310 26/3/10 26/3/10
TPHCio - C14 mg/kg <50 <50 <50 <50 <50
TPH C15 - Cos mg/kg <100 180 <100 <100 <100
TPHC2e - C3 mg/kg <100 130 <100 <100 <100
Surrogate o-Terphenyl % 118 123 116 111 109
Envirolab Reference: 39246 A Page 5 of 23
Revision No: R 00

NATA

AGGREDITED FOR

TECHNICAL
GCOMPETENCE




Client Reference:

71645, Marrickville Metro

PAHSs in Soil
Our Reference: UNITS 39246-1 39248-3 39246-4 39246-6 39246-7
Your Reference [ -emeemeeeeee- BH3 0.5 BH3 3.0 BH4 0.5 BH4 5.8-6.0 BH70.4-0.5
Date Sarmpled ] mememmeeen 23/03/2010 2310312010 23/03/2010 23/03/2010 23i03/2010
Type of sample Soil Sail Soil Soil Soil
Date extracted - 26/03/2010 26/03/2010 26/03/2010 26/03/2010 26/03/2010
Date analysed - 26/03/2010 26/03/2010 26/03/2010 26/03/2010 26/03/2010
Naphthalene mglkg <0.1 <0.1 <0.1 <01 0.3
Acenaphthylene ma/kg <0.1 <0.1 <0.1 <0.1 0.8
Acenaphthene makg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene ma/kg <0.1 <0.1 <0.1 <0.1 0.3
Phenanthrene mglkg 0.3 <0.1 0.2 <0.1 8.2
Anthracene malkg <0.1 <0.1 <0.1 <0.1 1.9
Fluaranthene mg/kg 0.4 <0.1 0.3 <0.1 1"
Pyrene mg/kg 0.4 <0.1 0.3 <0.1 9.5
Benzo(a)anthracene mglkg 0.2 <0.1 0.1 <0.1 4.5
Chrysene rra/kg 0.2 <0.1 0.2 <0.1 4.0
Benzo(b+k)fluoranthene mo/ky 0.3 <0.2 0.3 <0.2 6.6
Benzo(a)pyrene rmaikg 0.2 <0.05 0.2 <0.05 5.0
Indeno(1,2,3-c.d)pyrene mgkg 0.1 <0.1 0.1 <0.1 2.6
Dibenzo(a,hyanthracene malkg <01 <0.1 <0.1 <0.1 0.6
Benzo(g,h.iperylene mgrkg 0.1 <(.1 0.1 <0.1 2.6
Surrogate p-Terphenyl-d1a % g2 2} 93 a0 92
PAHS in Soil
Qur Reference: UNITS 39246-8 39246-9 39246-10 39246-11 39246-12
Your Reference e e BH7 2.8-3.0 BHS8 0.45-0.5 BHS 3-3.2 BH9 0.2-0.3 BH92.4-2.5
Date Sampled e 23/03/2010 24/03/2010 24/03/12010 23/03/2010 23/03/2010
Type of sample Soil Soil Soil Soil Soil
Date extracted - 26/03/2010 26/03/2010 26/03/2010 26/03/2010 26/03/2010
Date analysed - 26/03/2010 26i03/2010 26/03/2010 26/03/2010 26/03/2010
Naphthalene mgfkg 0.1 0.2 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.5 0.5 <01 <0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluerene mg/kg 04 0.2 <0.1 <0.1 <0.1
Phenanthrene mg/tkg 35 26 0.1 <0.1 <01
Anthracene molkg 0.8 0.8 <0.1 <0.1 <0.1
Fluoranthene mg/kg 50 5.1 0.2 0.1 <0.1
Pyrene malkg 4.6 4.9 0.2 0.2 <0.1
Benzo{a)anthracene - mglkg 2.2 3.0 0.1 <0.1 <Q.1
Chrysene mglkg 21 2.6 0.1 <0.1 <0.1
Benzo(b+kifluoranthene mgikg 32 4.8 <0.2 <0.2 <0.2
Benzo(a)pyrene mgkg 24 3.6 0.09 0.1 <0.05
Indeno(1,2,3-c,d)pyrene mg/ka 1.2 1.9 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg 03 0.5 <0.1 <0.1 <01
Benzo(g,h,hperylene mglkg 11 1.9 <0.1 0.1 <0.1
Surrogate p-Terphenyldi4 % a3 88 a7 86 89
Envirolab Reference: 38246 A Page 6 of 23
Revision No: R 00 NATA
N

AGGHEDITED FOR
TECHNICAL
COMPETENCE




Client Reference:

71645, Marrickville Metro

Organochlorine Pesticides in soil
Our Reference: UNITS 39246-1 30246-4 39248-7 39246-8 39246-9
Your Reference @ | seeemoemmeems BH3 0.5 BH4 0.5 BH7 0.4-0.5 BH7 2.8-3.0 BHB8 0.45-0.5
Date Sampled ] seeemeemeees 23/03/2010 23/03/2010 23/03/2010 23/03/2010 24/03/2010
Type of sample Soil Soil Soil Soil Soil
Date extracted - 26/03/2010 26/03/2010 26/03/2010 26/03/2010 26/03/2010
Date analysed - 26/03/2010 26/03/2010 26/03/2010 26/03/2010 26/03/2010
HCB ma/ka <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <01 <0.1 <0.1 <0.1 <0.1
gamma-BHC ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1 <01 <0.1
Heptachlor mglkg <0.1 <0.1 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kyg <01 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane markg <0.1 <0.1 <01 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan | ma/kg <0.1 <0.1 <0.1 <0.1 0.1
pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin mglkg <0.1 <0.1 <0.1 <0.1 1.2
Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DED ma/kg <0.1 <0.1 <0.1 <0.1 0.2
Endosulfan mg/kg <0.1 <0.1 <0.1 <0.1 <01
pp-DDT ma/kg <0.1 <0.1 <0.1 <0, <0.1
Endrin Aldehyde migrkg <0.1 <0.1 <0.1 <0.1 <0.1
Endosuifan Sulphate mg/kg <01 <0.1 <0.1 <0.1 <0.1
Methoxychlor ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 93 86 95 89 a9
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Client Reference:

71645, Marrickville Metro

Organochlorine Pesticides in soil
QOur Reference: UNITS 39246-11
Your Reference B BH90.20.3
Date Sampled 23/03/2010
Type of sample Soil
Date extracted - 26/03/2010
Date analysed - 26/03/2010
HCB mglkg <0.1
alpha-BHC mafkg <0.1
gamma-BHC mg/kg <0.1
beta-BHC mghkg <0.1
Heptachlor mglkg <0.1
delta-BHC mg/kg <0.1
Aldrin ma/kg <0.1
Heptachlor Epoxide mgfkg <0.1
gamma-Chlordane mea/kg <0.1
alpha-chlordane mgkg <0.1
Endasulfan | mg/kg <0.1
pp-DDE ma/kg <0.1
Dieldrin ma'kg <0.1
Endrin mg/kg <0.1
pp-DDD mg/kg <0.1
Endosulfan i mg/kg <0.1
pp-DDOT makg <0.1
Endrin Aldehyde mg/kg <0.1
Endosulfan Sulphate mafkg <0.1
Methoxychlor ma/kg <0.1
Surrogate TCLMX % 106
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Client Reference:

71645, Marrickville Metro

COMPETENCE

PCBs in Soil
Our Reference: UNITS 39246-1 39246-4 39246-7 39246-8 39246-9
Your Reference | eormeememeee- BH3 05 BH4 0.5 BH7 0.4-0.5 BH72.8-3.0 | BH80.45-05
Date Sampled | ememeeeeeee- 23/03/2010 23/03/2010 23/03/2010 23/3/2010 24/03/2010
Type of sample Soil Soil Soil Soil Soil
Date extracted - 2610312010 26/03/2010 26/03/2010 26/03/2010 26/03/2010
Date analysed - 26/03/2010 26/03/2010 26i03/2010 26/03/2010 26/03/2010
Arochlor 1016 mgtkg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1221* mgfkg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1232 malkg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <01 <0.1
Arochior 1248 magkg <0.1 <01 <0.1 <01 <0.1
Arochlor 1254 mglkg <0.1 <0.1 <D.1 <0.1 <0.1
Arochlor 1260 ma/kg <0.1 <0.1 <0.1 <Q.1 <0.1
Surrogafe TCLMX % 93 g6 95 89 99
PCBs in Soil

Our Reference: UNITS 39246-11
Your Reference | smemmeeoeees BH90.2-0.3

Date Sampled | e 23/03/2010

Type of sample Soll

Date extracted - 26/03/2010

Date analysed - 26/03/2010

Arachlor 1016 ma'kg <0.1

Arochlor 12217 ma'kg <0.1

Arochlor 1232 mafkg <0.1

Arcchlor 1242 mgfkg <0.1

Arochlor 1248 mg/kg <0.1

Arochlor 1254 mg/lkg <0.1

Arcchlor 1260 my/kg <0.1

Surrogate TCLMX % 106
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Client Reference:

71645, Marrickville Metro

Tofal Phenolics in Soil
Qur Reference: UNITS 39246-1 39246-3 39246-4 39246-6 39248-7
Your Reference B BH3 0.5 BH33.0 BH4 0.5 BH4 5.8-6.0 BH7 0.4-0.5
Date Sampled B 23/03/2010 23/03/2010 23/03/2010 23/03/2010 23/03/2010
Type of sample Soil Soil Soil Soil Soil
Date extracted - 2913110 29/310 29/3/10 2913110 29/3110
Date analysed - 30/3/10 30310 3043110 30/3110 3043410
Total Phenalics (as Phenol) ma/kg <5.0 <5.0 <5.0 <5.0 <5.0
Total Phenolics in Soil
Our Reference: UNITS 39246-8 39246-9 39246-10 39246-11 39246-12
Your Reference | rmomeemmeeee- BH7 2.8-3.0 BH8 0.45-0.5 BHS 3-3.2 BH90.2-0.3 BH92.4-2.5
Date Sampled | emmmememeee- 23/03/2010 24/03/2010 24/03/2010 23/03/12010 23/03/2010
Type of sample Sil Sail Soil Soil Soit
Date extracted - 29/3/10 29/3110 29/3M0 29/310 29/3/10
Date analysed - 30/3M10 3013110 301310 30/3/10 30/3/110
Total Phenolics (as Phenol} mgfkg <5.0 <5.0 <5.0 <5.0 <5.0
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Client Reference:

71645, Marrickville Metro

Acid Extractable metals in soil
Our Reference: UNITS 39246-1 392486-3 39246-4 39246-6 39246-7
Your Reference B BH3 0.5 BH3 3.0 BH4 0.5 BH45.8-6.0 BH7 0.4-0.5
Date Sampled e 23i03/2010 23/03/2010 23/03/12010 23/03/2010 23/03/2010
Type of sample Sail Soil Soil Sail Soil
Date digested - 26/03110 26/03/10 26/03M0 26/03M0 26/0310
Date analysed - 26/03/10 26/03/10 28/0310 26/0310 26/03/10
Arsenic mglkg <4 <4 6 <4 6
Cadmium mg'kg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mglkg 15 14 298 5 16
Copper mgfkg 10 24 10 28
Lead mgikg 47 8 38 9 72
Mercury mgkyg 0.1 <0.1 0.2 <0.1 02
Nickel mg/kg 3 10 1 5
Zinc markg a7 48 3 74
Acid Extractable metals in soil
Qur Reference: UNITS 39246-8 39246-¢ 35246-10 39246-11 39246-12
Your Reference —mam e BH72.8-3.0 BH8 0.45-0.5 BH8 3-3.2 BHS 0.2-0.3 BH92.4-2.5
Date Sampled —evmmmam—— 23/03/2010 24/03/2010 24/03/2010 23/03/2010 23/03/2010
Type of sample Soil Soil Soll Soil Soil
Date digested - 26/03M10 26/03/10 2810310 26/03M10 26/03M10
Date analysed - 26/Q3M0 28/03/10 26/03M10 26/03/10 26/03110
Arsenic mafkg 14 6 <4 <4 <4
Cadmium mglkg’ <0.5 05 <0.5 <0.5 <0.5
Chromium mgfkg 17 12 14 8 19
Copper mg/kg 28 61 9 62 8
lead mg/kg 110 510 35 57 16
Mercury mag/ky 0.2 03 <0.1 <0.1 <0.1
Nickel ma/kg 5 9 3 7 2
Zinc ma/kg 100 410 22 200 15
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Client Reference:

71645, Marrickville Metro

COMPETENCE

Maoisture
Our Reference: UNITS 39246-1 39248-3 39246-4 39246-8 39246-7
Your Reference B BH30.5 BH3 3.0 BH4 0.5 BH4 5.8-6.0 BH7 0.4-0.5
Date Sampled | —mmemmeeee- 23/03/2010 23/03/2010 23/03/2010 23103/2010 23/03/2010
Type of sample Soil Soil Soil Soil Soil
Date prepared - 261310 26/3/M10 26/3/10 2613110 261310
Date analysed - 26/3110 26/3/10 261310 2613110 261310
Moisture % 1 18 25 17 17
Maoisfure
Qur Reference: UNITS 39246-8 39246-9 392486-10 39246-11 39246-12
Your Reference P BH7 2.8-3.0 BHS 0.45-0.5 BHS 3-3.2 BHS0.2-0.3 BHY92.4-2.5
Date Sampled | = 23/0312010 24103/2010 24/03/2010 2310372010 23/03/2010
Type of sample Soil Soil Sl Soil Soil
Date prepared - 26/310 26/3/10 26/310 26/3/110 26/310
Date analysed - 26/310 261310 26/3M0 26/3/10 2613110
Moisture % 18 18 17 4.0 14
Envirolab Reference: 39246 " Page 12 of 23
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Client Reference:

71645, Marrickville Metro

COMPETENCE

Asbestos |D - soils
Qur Reference: UNITS 39246-1 39246-4 39246-7 39246-8 39246-9
Your Reference e BH3 0.5 BH4 0.5 BH7 0.4-0.5 BH7 2.8-3.0 BHB8 0.45-0.5
Date Sampled mmmmmann 23/03/2010 23/03/2010 23/03/2010 23/03/2010 24/03/2010
Type of sample Soil Soil Soil Soil Soil
Date analysed - 29/3M0 29/310 29/3/10 2913110 29/3M0
Sample Description - Approx 40g Approx 25g Approx 25g Approx 259 Approx 40g
Sandy Soil Clay & Rocks Clay Soil Clay Soil
Asbestos 1D in soil - No asbestos No asbesios No asbestos No asbestos No asbestos
found at found at found at found at found at
reporting limit | reporting limit | reporting limit | reporting limit reporting fimit
of 0.1g/kg of 0.1gky of 0.1g/kg of 0.1g/kg of 0.1gfkg
Trace Analysis - Respirable Respirable Respirable Respirabte Respirable
fibres not fibres not fibres not fibres not fibres not
detected detected detected detected detected
Asbestos ID - soils
Qur Reference: UNITS 39246-11
Your Reference | ~oeemmeeeee- BH90.2-0.3
Date Sampled | - 23/03/2010
Type of sample Soil
Date analysed - 29/3M0
Sample Description - Approx 40g
Sandy Soil
Asbestos 1D in soil - No asbestos
found at
reporting limit
of 0.19/kg
Trace Analysis - Respirable
fibres not
detected J
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Client Reference:

71645, Marrickville Metro

sPOCAS
Our Reference: UNITS 39246-2 39246-5 39246-10
Your Reference | -meemeeeee- BH3 2.0 BH4 4.3-4.5 BHB 3-3.2
Date Sampted B 23/03/2010 23/03/2010 24/03/2010
Type of sample Sait Soil Soil
Date prepared - 25/3/10 251310 251310
Date analysed - 251310 25/3110 2513110
pH kel pH units 3.8 3.8 4.1
TAApPHBE.5 moles 87 25 55
H' it
s-TAApH 6.5 %wlw 8 0.14 0.040 0.088
pH ox pH units 36 38 3.9
TPApHSB.5 moles 110 103 50
H'1t
s-TPApH 6.5 %wiw S 0.18 0.16 0.080
TSApHE.5 moles 22 77 <50
H* #t
s-TSApHB.5 %wiw S 0.036 0.12 <0.01
ANCe % CaCOs <0.05 <0.05 <0.05
a-ANCe moles <5 <5 <5
Hit
s-ANCE Y%wiw S <0.05 <0.05 <0.05
Skal Y%ewhw S 0.066 0.060 0.028
Sp Yowiw 0.082 0.085 0.048
Sros %ow/w 0.016 0.025 0.020
a-8pPos moles 10 15 12
H !t
Caxal Ywiw 0.039 0.006 0.037
Car Sw/w 0.038 0.008 0.039
Caa Yewlw <0.005 <0.005 <0.005
Mgkc Yowiw 0.037 0.030 0.034
Mgr Yew/iw 0.037 0.034 0.035
Maa Yow/iw <0.005 <{(0.005 <0005
SRAS Yowiw 0.006 0.009 <0.005
SHo Y%wiw S 0.071 0.065 0.029
Snas Yawiw & 0.005 0.005 <0.005
a-SNas moles <5 <5 <5
H*i
$-SNas Y%wiw S <0.01 <0.01 <0.01
a-Net Acidity moles 100 43 63
H*it
Liming rate kg 7.5 3.2 5.1
CaCOutt
a-Net Acidity without ANCE males NA NA NA
Ht
Liming rate without ANCE kg NA NA NA
CaCOsit
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Client Reference: 71645, Marrickville Metro

Method ID Methodology Summary
GC.14 Scil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
GC.16 Soil samples are extracted with methano! and spiked into water prior fo analysing by purge and trap GC-MS.,

Water samples are analysed directly by purge and trap GC-MS,

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FID.

GC.12 subset Soil samples are extracted with DichloromethanefAcetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GC with dual ECD's.

GC-6 Soil samples are extracted with dichloromethanefacetone and waters with dichloremethane and analysed by
GC-ECD.
LAB.30 Total Phenolics - determined colarimetrically following disitillation.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
Metals.21 Determination of Mercury by Cold Vapour AAS.
CV-AAS
LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.
ASB.1 Asbestos [D - Qualitative identification of asbestos type fibres in bulk samples using Polarised Light

Microscopy and Dispersion Staining Techniques.

LAB.64 sPOCAS determined using titimetric and ICP-AES techniques. Based on Acid Sulfate Solls Laboratory
Methods Guidelines, Version 2.1 - June 2004,
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi Spike %
Recovery
VOCs in sail Base |l Duplicate Il %RPD
Date extracted - 2613110 [NT] [NT] LCS-2 2643110
Date analysed - 271310 [NT] [NT] LC8-2 2773110
Dichlorodifiucromethane mafkg i GC.14 <1.0 [NT] [NT] [NR] [NR]
Chloromethane myrka 1 GC.14 <1.0 [NT) [NT] [NR] INR]
Vinyl Chloride markg 1 GC.14 <1.0 [NT] [NTY [NR] [NR]
Bromomethane mgfkg 1 GC.14 <1.0 [NT] [NT] [NR] [NR]
Chioroethane malkg 1 GC.14 <1.0 INT] [NT] [NR] {NR]
Trichlorofluoromethane mg/kg 1 GC.14 <1.0 [NT] NT} [NR] [NR]
1,1-Dichloroethene mafkg 1 GC.14 <1.0 [NT] [NT] [NR] [NR]
frans-1,2-dichloroethene mgfkg 4 GC.14 <1.0 [NT} [NT] [NR] INRL
1,1-dichloroethane ma/kg 1 GC.14 <1.0 [NT] {NT] LCs-2 134%
cis-1,2-dichloroethene malkg 1 GC.14 <1.0 {NT] [NT] [NR] [NR]
bromochloromethane mg/kg 1 GC.14 <1.0 [NT] [NT] INR] [NR}
chloroform mg/kg 1 GC.14 <1.0 [NT] INT} LCS-2 113%
2,2-dichlgropropane ma/kg 1 GC.14 <1.0 [NT] [NT] [NR] {NR]
1,2-dichloroethane ma/kg 1 GC.14 <1.0 [NT] [NT] LCS-2 111%
1,1,1-richloroethane mg/kg 1 GC.14 <i.0 [NTY [NT} LCS-2 104%
1,1-dichloropropene mg/kg 1 GC.14 <10 [NT] [NT] [NR]) [NR]
Cyclohexane mg/kg 1 GC.14 <1.0 NT] INT] [NR} [NR]
carbon {etrachloride ma/kg 1 GC.14 <1.0 NT] NT) INR] [NR]
Benzene mg/kg 0.5 GC.14 <0.5 INT} INT] INR] [NR}
dibromomethane ma/kg 1 GC.14 <1.0 [NT] [NT] NR] iNR]
1,2-dichloropropane malkg 1 GC.14 <1.0 [NT] [NT] [NR] [NR]
frichloroethene maikg 1 GC.14 <1.0 [NT) [NT) LCS-2 133%
bromodichloromethane mglkg 1 GC.14 <1.0 [NT] [NTI LCS-2 80%
trans-1,3-dichloropropen |  mglkg 1 GC.14 <1.0 [NT] INT] [NR] [NR}
e
cis-1,3-dichloropropene mg/kg 1 GC.14 <1.0 [NT} [NT} [NR] [NR]
1,1,2-trichlorcethane malkg 1 GC. 14 <1.0 [NT] INT} [NR] [NR]
Toluene ma/kg 0.5 (C.14 <0.5 [NT] [NT] [NR] INR]
1.3-dichloropropane mgrky 1 GC.14 <1.0 [NT) [NT] [NR] NR]
dibromochloromethane mglkg 1 GC.14 <1.0 [NT1 [NT] LCS-2 75%
1,2-dibromoethane mgfkg i GC.14 <1.0 [NT] NTI] [NR} [NR]
tetrachloroethene malkg 1 GC. 14 <1.0 [NT] [NT] LCS-2 92%
1,1,1,2-tetrachleoroethan mag/kg 1 GC.14 <1.0 INT] [NT] [NR} [NR]
e
chlorobenzene mgfkg 1 GC.14 <1.0 [NT] [NT] INR] [NR]
Ethylbenzene mg/kg 1 GC.14 <1.0 {NT] [NT] INR] [NR]
bromoform mg/kg 1 GC.14 <1.0 [NT) [NT] [NRY [NR]
m+p-xylene mglky 2 GC.14 <2.0 [NT] [NT] [NR] [NR]
styrene ma/kg 1 GC.14 <1.0 [NT) [NT] [NR] [NR]
1,1,2,2-tetrachioroethan mgfkg 1 GC.14 <1.0 TNT] NT] [NR] [NR]
e
o-Xylene mg/kg 1 GC.14 <1.0 [NT1 [NT} INR] {NR]
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# |Duplicate results Spike S Spike %
Recovery
VOCs in soil Base I Duplicate Il %bRPD
1,2,3-trichloropropane ma/kg 1 GC.14 <1.0 [NT] [NT] [NR} NR]
isopropylbenzene mglkg 1 GC.14 <1.0 [NT] [NT] INR] [NR]
bromobenzene mgfkg k| GC.14 <1.0 [NT} [NT] [NR} INR}
n-propyl benzene mg/kg 1 GC.14 <1.0 [NT] [NT] [NR] [NR]
2-chlorotoluene mg/kg 1 GC.14 <1.0 [NT] NT] [NR} {NR]
4-chlarotoluene mgfkg 1 GC.14 <1.0 [NT] [NT] [NR] [NR]
1,3,5-trimethy] benzene mg/kg 1 GC.14 <1.0 [NT] [NT] [NR] [NR]
tert-butyl benzene mg/ky i GC.14 <1.0 [NT] [NTY [NR] [NR]
1,2 4-frimethyl benzene my/kg 1 GC.14 <1.0 [NT] INT] [NR] INR]
1,3-dichlorobenzene mgfkg 1 GC.14 <1.0 [NT] [NT} [NR] [NR]
sec-butyl benzene mg/kg 1 GC.14 <1.0 [NT} [NT] [NR] [NR]
1,4-dichlorobenzene ma/kg 1 GC.14 <1.0 [NT] [NT} [NR] [NR]
4-isopropyl toluene mg/kg 1 GC.14 <1.0 [NT] [NT] [NR} [NR]
1,2-dichlorobenzene mafkg 1 GC.14 <1.0 [NT] [NT} [NR] {NR]
n-butyl benzene mg/kg 1 GC.14 <1.0 [NTY [NT]  [NR] [NR}
1,2-dibromo-3-chloropro mg/kg 1 GC.14 <10 [NT] [NT) [NR] [NR]
pane
1,2 4-richlorobenzene mg/kg 1 GC.14 <1.0 [NT] [NT] INR] [NR]
hexachlorobutadiene ma/kg 1 GC.14 <1.0 {NT) INT] [NR] [NR]
1,2,3-trichlorobenzene mglkg 1 GC.14 <1.0 [NT] [NT] [NR} [NR)
Surrogate % GC.14 105 [NT] [NT] LCS-2 118%
Dibromofluorometha
Surrcgate % GC.14 a9 [NT] [NT] LCS-2 93%
aaa-Trifluorotoluene
Surrogate % GC.14 102 INT] NTY LCS-2 100%
Toluene-ds
Surrogale % GC.14 109 [NT] [NTY LCS-2 109%
4-Bromofluorobenzene
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# ;Duplicate results Spike Smit Spike %
Recovery
vTPH & BTEX in Soil Base Il Duplicate | %4RPD
Date extracted - 2613110 39246-7 26/3M0 || 26/3/10 LCS-2 2613/10
Date analysed - 28/3/10 39246-7 28/3/10) 28/3110 LCS-2 28134110
vIPH s - Co ma/kg 25 GC.16 <25 39246-7 <25|| <25 LCS-2 84%
Benzene mgrkg 05 GC.16 <0.5 39246-7 <0.5]] <0.5 LCS-2 104%
Toluene mglkg c.5 GC.16 <0.5 392486-7 <0.5]|| <Q.5 LCS-2 70%
Ethylbenzene mg/kg 1 GC.18 <1.0 39246-7 <1.0}j<1.0 Lcs-2 80%
m+p-xylene ma/kg 2 GC.16 <20 39248-7 <2.0]]<2.0 LCS-2 88%
o-Xylene mgikg 1 GC.16 <1.0 39248-7 <1.0|| <1.0 LCS-2 101%
Surrogate % GC.16 103 39246-7 85|| 80|} RPD: 8 LCe-2 95%
aaa-Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Puplicate resuits Spike Smi# Spike %
Recovery
sTPH in Soil (C10-C36) Base |l Buplicate | %.RPD
Date extracted - 2613110 39246-7 26/3110|| 26/3/10 1C5-2 26/3110
Date analysed - 261310 39246-7 26/3M01) 26/3M10 LCS-2 26310
TPHCio - C1e mafkg 50 GC.3 =50 39246-7 <50 || <50 LCS-2 113%
TPHCi5-C malkg 100 GC.3 <100 39246-7 170 (| 180 | RPD: 6 LCS-2 122%
TPH Cz9 - Cas mg/kg 100 GC3 <100 39246-7 <100 || <100 LC8-2 120%
Surrogate % GC.3 110 39246-7 1291127 || RPD: 2 LCS-2 116%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Smi# Spike %
Recovery
PAHs in Soil Base |l Duplicate Il %RPD
Date extracted - 26/03/2 39246-7 26/03/2010 || 26/03/2010 LCS-2 26/03/2010
010
Date analysed - 26/03/2 39246-7 26/03/2010 || 26/03/2010 LCS-2 26/03/2010
010
Naphthalene mg/kg 0.1 GC.12 <0.1 39248-7 0.3]|0.3||RPD: O LCS-2 99%
subset
Acenaphthylene mg/kg 0.1 GC.12 <0.1 39246-7 0.8 08| RPD:0 [NR] [NR]
subset
Acenaphthene mg/kg 0.1 GC.12 <0.1 39246-7 <0.1 (| =0.1 [NR] [NR]
subset
Fluorene ma/kg 0.1 GC.12 <0.1 39246-7 03| 03|RPD:Q LC8-2 101%
subset
Phenanthrene mg/kg 0.1 GC.12 <0.1 39248-7 82|82 RPD: O LCS-2 100%
subset
Anthracene malkg 0.1 GC.12 <0.1 39246-7 19]19||RPD: 0 [NR] INR]
subset
Fluoranthene mg/kg 0.1 GC.12 <0.1 39246-7 11 11||RPD. O LCS-2 98%
subset
Pyrene mg/kg 0.1 GC.12 <01 39246-7 95(19.5|RPC: 0 LCS-2 102%
subset
Benzo(a)anthracene mafkg 0.1 GC.12 <0.1 39246-7 45( 46 RPD: 2 [NR] [NR]
subset
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
PAHs in Soit Base !l Duplicate 1 %RPD
Chrysene mg/kg 0.1 GC.12 <0.1 39248-7 4.0))4.0||RPD: 0 LCS-2 97%
subset
Benzo(b+k)fluoranthene mg/kg 0.2 GGC.12 <0.2 39246-7 6.6 6.6 ]||RPC: 0 {NR] [NR}
subset
Benzo(a)pyrene mglkg 0.05 GC.12 <0.05 39248-7 50]/5.0| RPD:0 LCcs-2 103%
subset
Indeno(?,2,3-c,d)pyrene mafkg 0.1 GC.12 <0.1 39246-7 26| 26| RPD:0 [NR] [NR]
subset
Dibenzo{a,h)anthracene mgrkg 0.1 GC.12 <0.1 39246-7 0.6 0.6] RPD: 0 [NR] [NR]
subset
Benzao(g,h.ijperylene mg/kg 0.1 GEC.12 <0.1 39246-7 26]/26| RPD:O [NR] [NR]
subset
Surrogate % GC.12 85 39246-7 92]| 92 ||RPD: 0 LCS-2 93%
p-Terphenyl-dis subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike S Spike %
Recovery
Organochiorine Base I Duplicate l %RPD
Pesticides in soil
Dale extracted - 26/03/2 NT] [NT] LCS-2 26/03/2010
010
Date analysed - 26/03/2 [NT] [NT] LCS-2 26/03/2010
010
HCB mg/kg 0.1 GC-5 <0.1 iNT] [NT] (NR] [NRY
alpha-BHC ma/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-2 126%
gamma-BHC mg/ka 0.1 GC-5 <01 [NT] [NT] [NR] [NRj
beta-BHC ma/kg 0.1 GC-5 <01 [NT] NT] LCS-2 124%
Heptachlor mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-2 109%
delta-BHC mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]
Aldrin ma/kg 0.1 GC-5 <0.1 [NT] {NT] LCs-2 123%
Heptachlor Epoxide ma/kg 0.4 GC-5 <0.1 [NT] [NT] | C8-2 124%
gamma-Chlordane mg/kg 0.1 GC-5 <01 INT] INT] [NR] [NR]
alpha-chlordane mg/ka 0.1 GC-bH <0.1 [NT] [NT] [NR] [NR]
Endosulfan | mg/kg 0.1 GC-5 <0.1 [NT] [NT) INR] [NR]
pp-DDE mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-2 135%
Dieldrin malkg 041 GC-5 <0.1 [NT] [NT] LCS-2 116%
Endrin mgtkg 0.1 GC-5 <0.1 [NT] INT] LCS-2 115%
pp-DDD ma/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-2 130%
Endosulfan I} makg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]
pp-DOT mgkg 0.1 GC-5 <0.1 [NT] INT) NR] INR
Endrin Aldehyde mgkg 0.1 GC-5 <0.1 [NT] [NTY [NR} [NR]
Endosulfan Sulphate mgfkg 0.1 GC-5 <0.1 [NT} [NT] LCS-2 125%
Methoxychlor mgikg 0.1 GC-5 <0.1 [NT] [NT) [NR] [NR]
Surrogate TCLMX % GC-5 95 {NT] iNT] LCS-2 103%
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHCOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PCBs in Soil Base [ Duplicate | %.RPD
Date extracted - 26/03/2 [NT] {NT] LCcs-2 2610372010
010
Date analysed - 26/03/2 [NT] [NT] LCS-2 26/03/2010
010
Arochlor 1016 makg 0.1 GC-6 <0.1 INT) INT] INR] [NR]
Arochlor 1221* mgkg 0.1 GC6 <0.1 [NT] [NT] [NR] [NRj
Arachlor 1232 mgrkg 0.1 GC-6 <0.1 [NT] NT) [NR] [NR]
Arochior 1242 makg 0.1 GC-6 <0.1 INT] INT] INR] [NR]
Arochlor 1248 mg/kg 0.1 GC-6 <0.1 INT] INT] INR] INR]
Arochlor 1254 ma/kg 0.1 GC-6 <0.1 [NT} [NT] LCS-2 123%
Arochlor 1260 markg 0.1 GC-6 <0.1 [NT] [NT] INR] INR]
Surrogate TCLMX % GC-6 95 INT] INT] LcS-2 114%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resulis Spike Sm# Spike %
Recovery
Total Phenolics in Scil Base If Duplicate | %bRPD
Date extracted - 291310 39246-1 2931101 29/3H10 LCS-1 29/3110
Date analysed 30/3/10 39248-1 30/3H0] 30/310 LCS-1 304310
Total Phenolics {as mglkg 5 LAB.30 <5.0 39246-1 <5.0]| <5.0 LCS-1 96%
Phenol)
QUALITY CONTRGOL UNITS PQL METHOD Blank Duplicate Sm# | Dupiicate resulls Spike Sm# Spike %
Recovery
Acid Extractable metals Base 1 Duplicate i %RPD
in soil
Date digested - 261031 39246-7 26/03/10 || 26/03/10 LCS-4 26/03/10
0
Date analysed - 281031 39246-7 26/03/10 1| 26/03/10 LCS-4 28/03M10
]
Arsenic mag/kg 4 Metals.20 <4 39246-7 6]|6JRPD: 0 LCS-4 95%
ICP-AES
Cadmium markg 0.5 Metals.20 <0.5 39246-7 <0.5]| <0.5 LCS-4 99%
ICP-AES
Chromium mg/kg 1 Metals.20 <1 39246-7 164 16 || RPD: Q LCS-4 104%
ICP-AES
Copper mg/kg 1 Metals.20 <j 39246-7 28(128 || RPD: O LCS-4 102%
ICP-AES
Lead ma/kg 1 Metals.20 <1 39245-7 72 || 80 [ RPD: 11 LCS-4 07%
ICP-AES
Mercury mg/kg 0.1 Metals.21 <0.1 39248-7 0.2]]0.3|| RPD: 40 LCS-4 107%
CV-AAS
Nickel mg/kg 1 Metals.20 <1 39246-7 5(15]||RPD: 0 LCS-4 103%
ICP-AES
Zinc mgikg 1 Metals.20 <1 39248-7 74 83 || RPC: 11 LCS-4 100%
ICP-AES
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Bfank
Moisture
Date prepared - 2613110
Date analysed - 26/310
Moisture % 0.1 LAB.8 <0.10
QUALITY CONTROL UNITS PQL METHCD Blank
Asbestos 1D - soils
Date analysed - [NT]
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Srm# Spike %
Recovery
sPOCAS Base l| Duplicate Il %%RPD
Date prepared - 2513110 [NT] [NT] LCS 251310
Date analysed - 2513110 [NT) [NT] LCS 251310
pH kel pH units LAB.64 57 INT [NT] LCS 98%
TAAPHGE.5 moles 5 LAB.G4 <5 [NT] [NT] LCS 125%
H it
s-TAApPHB.5 %wiw 0.01 LAB.64 <0.01 [NT] [NT] LCS 128%
8
pHox pH units LAB.64 38 [NTY [NT] LCS 93%
TPApPHE.5 moles 5 LAB.64 <5.0 [NT] [NT} LCS 106%
H'7t
s-TPApH 6.5 %wlw 0.01 LAB.64 <0.01 [NT] [NT] LCS 106%
s
TSApHG5 moles 5 LAB.64 <5.0 [NTI [NT] LCS 105%
H'R
s-TSApHG.5 %wiw 0.01 LAB .64 <0.01 [NT] [NT] LCs 106%
8
ANCe % 0.05 LAB.64 <0.05 [NT] [NT] INR] [NR]
CaCOs
a-ANCz moles 5 LAB.64 <5 [NT] [NT] INR] INR]
H it
s-ANCe Y%wiw 0.05 LAB.64 <0.05 [NT) [NT] [NR3 INRI
)
Sk Yowlw 0.005 LAB.64 <0.005 [NT] [NT] LCS 115%
S
Sp Yow/w 0.005 LAB.64 <0.005 [NT) [NTY LCS 06%
Sros Yow/w 0.005 LAB.64 <0.005 [NT] [NT] LCS 92%
a-5ros moles 5 LAB.64 <5.0 [NT] [NT] LCS 91%
H'1t
Caxel Yow/w 0.005 LAB.64 <0.005 NT]} [NT] LCS 108%
Car Yow/w 0.005 LAB.G4 <0.005 [NT] [NT] LCS 92%
Caa %wiw 0.005 LAB.64 <0.005 [INT] [NT] [NR}J [NR)
Mgkt Yow/w 0.005 LAB.B4 <0.005 [NT] N1 Lcs 105%
Mgr %wiw 0.005 LAB.64 <0.005 INT] [NT] LCS 92%
Mga %wiw 0.005 LAB.&4 <0.005 [NT] [NT] [NR] [NR]
SRAS Yow/iw 0.005 LAB.64 <0.005 [NT] [NT} INR] [NR]
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
sPOCAS Base |l Duplicate | %RPD
SHel %w/w 0.005 LAB.64 <0.005 [NT] [NT] LCS 99%
5
SNAg Yowiw 0.005 LAB.64 <0.005 [NT] [NT] INR] INR]
S
a-Snas moles 5 LAB.64 <5 [NT] [NT] [NR} [NR]
H* it
s-SNas Ywiw 0.01 LAB.64 <0.01 [NT] [NT] INR] INR]
S5
a-Net Acidity moles 10 LAB.G4 <10 [NT} [NT] LCS 93%
Hf
Liming rate kg 0.75 LAB.64 <0.75 [NT] [NT} LCS 93%
CaCOs
n
a-Net Acidity without moles 10 LAB.64 <10 [NT] [NT] [NR] [NR]
ANCE H* !t
Liming rate without kg 0.7 LAB.64 <0.756 [NT] INT] [NR]} [NR]
ANCE CaCOs
f
QUALITY CONTROL UNITS Dup. Sma# Duplicate Spike Sm# Spike % Recovery
Total Phenolics in Seil Base + Duplicate + %RPD
Date extracted - INT) INT] 39246-3 2913110
Date analysed [NT] [NT] 39246-3 30/3/10
Total Phenolics (as Phenol) mgikg INT] INT] 39246-3 104%
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Client Reference: 71645, Marrickville Metro

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab
procedures. We cannot guarantee that this sub-sample is indicative of the entire sample.
Envirolab recommends supplying 30-40g of sample in it's own container.

Asbestos was analysed by Approved |dentifier: Matt Mansfield
INS: Insufficient sample for this test NT: Not tested  PQL: Practical Quantitation Limit <: Less than  >: Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <56xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and L.CS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.
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Envirolab Services Pty Lid

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9810 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 38861

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: Caitiyn Falla

Sample log in details:

Your Reference: 71645.01, Marrickville Metro
No. of samples: 2 Soils

Date samples received: 15/03/10

Date completed instructions received: 15/03/10

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments reiating to the results,

Report Details:

Date results requested by: 22/03/10
Date of Preliminary Report: Not Issued
Issue Date: 190310

NATA accreditation number 2901. This document shail not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

Tests not covered by NATA are denoted with *.

Results Approved By:
= Ciin ftogen

Sandra Tabor Rhian Morgan U

Senior Organic Chemist Metals Supervisor
Jacintg{Hurst Matt Manitield
Opergfions Manager Chemist
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Client Reference:

71645.01, Marrickville Metro

vTPH & BTEX in Soil
Our Reference: UNITS 38861-1 38861-2
Your Reference | eeemmeeeeeee- BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled | -=emeeeeeen 12/03/2010 12/03/2010
Type of sample Soil Soil
Date extracted - 16/3/10 16/3110
Date analysed - 171310 1743110
vTPH Cs - Cs mglkg <25 <25
Benzene mg/kg <0.5 <0.5
Toluene mg/kg <0.5 <0.5
Ethylbenzene mg/ky <1.0 <1.0
m+p-xylene mgfkyg <2.0 <2.0
o-Xylene ma/kg <1.0 <1.0
Surrogate aaa-Trifluorotoluene % g4 94

Envirclab Reference:

Revision No:

38861
R 00

NATA

N

ACGCREQITED FOR
TECHNICAL
COMPETENCE

Page 2 of 16



Client Reference:

71645.01, Marrickville Metro

sTPH in Soil {C10-C36)
Qur Reference: UNITS 38861-1 38861-2
Your Reference | smeseeeeeeee- BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled | —-emeeemeee- 12/03/2010 12/03/2010
Type of sample Soil Soil
Date extracted - 161310 1643110
Date analysed - 171310 171310
TPHCw - C14 mafkg <50 <50
TPHC15 - Cos mg/kg <100 <100
TPHCz - Ca ma/kg <100 <100
Surrogate o-Terphenyl % 95 92
- N\
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Client Reference:

71645.01, Marrickville Metro

PAHSs in Soil
Our Reference: UNITS 38861-1 38861-2
Your Reference memmmneee BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled | e 12/03/2010 12/03/2010
Type of sample Soil Soil
Date extracted - 1643710 16/3/10
Date analysed - 1713110 1713110
Naphthalene mg/kg 0.3 <31
Acenaphthylene mgikg 06 <(.1
Acenaphthene mglkg <0.1 <0.1
Fluorene mafkg 0.1 <0.1
Phenanthrene matkg 15 <0.1
Anthracene matkg 0.4 <0.1
Fluoranthene mglkg 6.6 0.2
Pyrene ma/kg 6.6 0.2
Benzo(a)anthracene ma/kg 46 0.1
Chrysene ma/kg 39 0.2
Benzo(b+k)fluoranthene mglkg 7.8 0.2
Benzo(a)pyrene mglkg 5.8 0.1
Indeno(1,2,3-c,d)pyrene mg/fkg 3.2 0.1
Dibenzo(a,h)anthracene malkg 04 <0.1
Benzo(g,h,i)perylens ma/kg 25 0.1
Surrogate p-Terphenyl-di4 % 109 108
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Client Reference:

71645.01, Marrickville Metro

Organocchlorine Pesticides in soil
Qur Reference: UNITS 38861-1 38861-2
Your Reference ammasm BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled e 12/03/2010 12/03/2010
Type of sample Soil Soil
Date extracted - 16/3/10 16/3M10
Date analysed - 16/3/10 16/3/10
HCB mg/ka <01 <0.1
alpha-BHC mg/kg 0.1 <0.1
gamma-BHC mg/kg <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1
Heptachlor mg/kg <01 <0.1
delta-BHC mg/kg <01 <0.1
Aldrin mg/kg <0.1 <0.1
Heptachlor Epoxide ma/kg <0.1 <0.1
gamma-Chlordane ma/kg <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1
Endosulfan 1 mgikg <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1
Dieldrin mglkg <0.1 <0.1
Endrin ma/kg <0.1 <0.1
pp-DDD mglkg <0.1 <0.1
Endesuifan il mg/kg <0.1 <0.1
pp-DOT mgkg <0.1 <0.1
Endrin Aldehyde malkg <0.1 <0.1
Endosulfan Sulphate mafkg =01 <0.1
Methoxychlor mgkg <0.1 <0.1
Surrogate TCLMX % 110 a5
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Client Reference:

71645.01, Marrickville Metro

PCBs in Soil
Our Reference: UNITS 38861-1 38861-2
Your Reference [ —-eeeemeeemes BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled | —emeeeeeee 12/03/2010 12/03/2010
Type of sample Soil Sail
Date extracted - 1613110 1643110
Date analysed - 1613110 161310
Arochlor 1016 mg/kg <0.1 <0.1
Arachlor 1221* mg/kg <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1
Arochlor 1242 me/kg <0.1 <0.1
Arochlor 1248 my/kg <0.1 <0.1
Arachlor 1254 ma/kg <Q.1 <0.1
Argchlor 1260 mg/kg <0.1 <0.4
Surrogafe TCLMX % 110 95

Envirolab Reference:
Revision No:

38861
R 00
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Client Reference:

71645.01, Marrickville Metro

Total Phenclics in Soil
Our Reference: UNITS 35861-1 38861-2
Your Reference | -o-memee- BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled R 12/03/2010 12/03/2010
Type of sample Swil Soil
Date extracted - 171310 1713110
Date analysed - 17/3110 171310
Total Phenolics (as Phenal) mglkg <5.0 <5.0

Envirolab Reference:

Revision No:

38861
ROO
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Client Reference:

71645.01, Marrickville Metro

Acid Extractable metals in soil
Qur Reference: UNITS 38861-1 38861-2
Your Reference | —memeeeeee BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled @ | e 12/03/2010 12/03/2010
Type of sample Soil Soil
Date digested - 16/03/10 16/03110
Date analysed - 16/03/10 16/03/10
Arsenic mg/kg <4 4
Cadmium mgikg <0.5 <0.5
Chromium mg/kg 23 22
Copper mg/kg 27 5
Lead mg/ky 84 27
Mercury mgikg 03 <0.1
Nickel mg/kg 5 2
Zinc mgikg 40 10

Envirolab Reference: 38861
Revision No: R GO
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Client Reference:

71645.01, Marrickville Metro

Maisture
Our Reference: UNITS 388611 38861-2
Your Reference | seeeemeeeee- BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled | eeem-eesee 12/03/2010 12/03/2010
Type of sample Soil Soil
Date prepared - 16/3M10 16/3110
Date analysed - 16/3/10 16/3110
Moisture % 6.6 16

Envirolab Reference:;
Revision No:

38861
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Client Reference:

71645.01, Marrickvilie Metro

Asbestos ID - soils

Our Reference: UNITS 388611 38861-2
Your Reference @ | e BH 1/0.3-0.5 BH 1/0.8-1
Date Sampled B 12/03/2010 12/03/2010
Type of sample Soil Soil
Date analysed - 17/3/10 17/310
Sample Description - Approx 35g Approx 359
Soil Soil
Asbestos ID in soil - No asbestos No ashestos
found at found at
reporting limit | reporting limit
of 0.1g/kg of 0.1g/ka
Trace Analysis - Respirable Respirable
fibres not fibres not
detected detected

Envirolab Reference:
Revision No:

38861
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Client Reference: 71645.01, Marrickville Metro

Method ID Methodology Summary

GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and frap GC-MS.
Water samples are analysed directly by purge and irap GC-MS,

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FID.

GC.12 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 ‘ Soil samples are extracted with dichloromethane/acetone and waters with dichloremethane and analysed by

GC with dual ECD's.

GC-6 Soil samples are extracted with dichlaromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
LAB.30 Total Phenolics - determined colorimetrically following disitillation.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
Metals.21 Determination of Mercury by Cold Vapour AAS,
CV-AAS
LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.
ASB.1 Qualitative identification of asbestos type fibres in bulk using Polarised Light Microscopy and Dispersion

Staining Technigues.

Envirolab Reference: 38861 A Page 11 of 16
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Client Reference:

71645.01, Marrickville Metro

QUALITY CONTROL UNITS PQL METHQD Blank Duplicate Sm# |Duplicate resuits Spike Sm# Spike %
Recovery
vTPH &BTEX in Soil Base |l Dugplicate | %RPD
Date extracted - 16/3/10 388611 16/3/10| 16/3/10 LCS-5 161310
Date analysed - 1713110 388611 171310 || 1713710 LCB-5 1713110
vTPH Cs - Cs malkg 25 GC.16 <25 38861-1 <25]| <25 LCS-5 99%
Benzene mgikg 0.5 GC.16 <0.5 38861-1 <0.5] <0.5 LCS-5 85%
Toluene mglkg 0.5 GC.16 <0.5 388611 <0.5| <0.5 LCS-5 94%
Ethythenzene mgfkg 1 GC.16 <1.0 38861-1 <1.0]| <1.0 L.C8-5 104%
m+p-xylene mgikg 2 GC.18 <2.0 38861-1 <201 <2.0 LCS-5 105%
o-Xylene mgfkg 1 GC.16 <1.0 38861-1 <1.0]| <1.0 LCS-5 110%
Surrogate % GC.16 99 38861-1 94 || 97 ||RPD:3 LCS-5 100%
aaa-Trifiucrofoluene
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
sTPH in S0il {C10-C36) Base It Duplicate il %RPD
Date extracted - 16/3/10 38861-1 1613/10] 16/310 LCS-5 16/3M10
Date analysed - 1713110 38861-1 1713110 §| 1713110 LCS-5 1713110
TPHCio- C14 mgrkg 50 GC3 <50 38861-1 <50 || <50 LCs-5 89%
TPH Cis ~ Cas mg/kg 100 GC.3 <100 38861-1 <100 ]| <100 LCS-5 97%
TPH Cas - C36 mg'kg 100 GC.3 <100 33861-1 <100 ] 110 LCS-5 87%
Surrogafe % GC3 87 38861-1 951 98 || RPD: 3 LCS-5 94%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
PAHSs in Soil Base |l Duplicate Il %RPD
Date extracted - 16/3/10 38861-1 16/3/10 || 16/3/10 LCS-3 16/3/10
Date analysed - 171310 38861-1 173710} 17/3/10 LCS-3 1713110
Naphthalene mgfkg 0.1 GC.12 <0.1 38861-1 0.3 <0.1 LCS-3 98%
subset
Acenaphthylene ma/kg 0.1 GC.12 <0.1 38861-1 06103 RPD: 67 INR] [NR]
subset
Acenaphthene mg/ka 0.1 GC.12 <0.1 38861-1 <0.1]| <0.1 [NR] [NR]
subset
Fluorene mg/kg 0.1 GC.12 <0.1 38861-1 0.1 f <0.1 LCS-3 98%
subset
Phenanthrene ma/kg 0.1 GC.12 <0.1 38861-1 1.5|12.7 || RPL: 57 LCS-3 100%
subset
Anihracene mgfkg 0.1 GC.12 <0.1 38861-1 0.41] 0.6 || RPD: 40 [NR] [NR]
subset
Fluoranthene ma'kg 0.1 GC.12 <0.1 38861-1 6.6]|6.3]||RPD: 5 LCS-3 93%
subset
Pyrene mgikg 0.1 GC.12 <0.1 38861-1 6.6]}5.8(|RPD: 13 LCS-3 98%
subset
Benzo(a)anthracene mgfkg 0.1 GC.12 <0.1 388611 461 3.3)|RPD: 33 [NR] iNR]
subset
Chrysene makg 0.1 GC.12 <0.1 38861-1 3.9|12.6] RPD: 40 LCS-3 92%
subset
Envirolab Reference: 38861 2N Page 12 of 16
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Client Reference:

71645.01, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
PARs in Seil Base Il Duplicate Il %RPD
Benzo(b+k)fluoranthene mgrkg 0.2 GC.12 <0.2 38861-1 7.8 4.8 || RPD: 48 [NR] [NR]
subset
Benzo(a)pyrene mgfkg 0.05 GC.12 <0.05 38861-1 5834 RPD: 62 LCS-3 101%
subset
Indeno(1,2,3-c,d)pyrene malkg 0.1 GC.12 <0.1 38861-1 3.21| 2.1 ]| RPD: 42 INR] [NR}
subset
Dibenzo(a,h)anthracene mag/kg 0.1 GC.12 <0.1 38861-1 0.4 ¢2|)RPD: 67 {NR] [NR]
subset
Benzo{g,h,i)perylene mg/kg 0.1 GC.12 <0.1 388611 25| 1.8 RPD: 33 INR] [NR]
subset
Surrogate % GC.12 116 38861-1 1097 111 | RPD: 2 LCS-3 108%
p-Terphenyi-d14 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike S Spike %
Recovery
Organochlorine Base Il Duplicate 1| %RPD
Pesticides in soil
Date extracted - 16/3/10 [NT] [NT] LCS-4 161310
Date analysed - 16/3M10 INT] [NT] LCS4 16/3M0
HCB molkg 0.1 GC-5 <0.1 [NT) [NT] {NR} [NR]
alpha-BHC mg/kg 0.1 GC-5 <0.1 [NT] NT} 1L.C54 97%
gamma-BHC mg/kg 0.1 GC-5 <0.1 INT [NT] NR] [NR]
heta-BHC mgfkg 0.1 GC-5 <0.1 [NT] [NT) LCs+4 86%
Heptachlor mghkg 0.1 GC-5 <0.1 [NT] {NT] LCS4 77%
defta-BHC mg/kg 0.1 GC-5 <0.1 [NT} NT] [NR) iNR]
Aldrin mglkg 0.1 GC-5 <0.1 [NT] [NTY LCS4 92%
Heptachlor Epoxide ma/kg 0.1 GC-5 <0.1 NT] [NT] LCS-4 102%
gamma-Chlordane mg/kg 0.1 GC-5 <0.1 [NTY INT] [NR] INR]
alpha-chlordane mghkg 0.1 GC-5 <0.1 [NT] INT] [NR} [NR]
Endosulfan | mg/kg G.1 GC-5 <0.1 [NT] [NT} INR] [NR]
pp-DDE mg/kg 0.1 GC-5 <0.1 [NT} [NT] LCS+4 96%
Dieldrin ma'kg 0.1 GC-5 <0.1 [NT] [NT] LCsS-4 80%
Endrin mg/kg 0.1 GC-5 <0.1 NT [NT} LCS-4 84%
pp-DDD mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS4 109%
Endosulian i mg'kg 0.1 GC-5 <0.1 [NT] [NT] [NR] {NR]
pp-DDT mg/kg 0.1 GC-5 <0.1 [NT} [NT] INR] [NR}
Endrin Aldehyde malkg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]
Endosuifan Sulphate mgikg 0.1 GGC-5 <0.1 INTY [NT] LCS4 95%
Methoxychlor mg'kg 0.1 GC-5 <0.1 [NT} [NTY INR] [NR]
Surrogate TCLMX % GC-5 96 [NT] [NT] LCS-4 114%
Envirolab Reference: 38861 A Page 13 of 16
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Client Reference:

71645.01, Marrickville Metro

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PCBs in Sail Base Il Duplicate | %RPD
Date extracted - 164310 [NT] [NT] LC3-4 16/3/10
Date analysed - 16/3/10 [NT] [NT] LCS-4 16/3/10
Arochlor 1016 mg/kg 0.1 GC-6 <Q.1 [NT] [NT] INR] {NR]
Arochlor 1221* mglkg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]
Arochlor 1232 mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] {NR]
Arochlor 1242 mglkg 0.1 GC-6 <01 [NT] INT} [NR} [NR]
Arochlor 1248 mg/kg 0.1 GC-6 <01 [NT] [NT] [NR] [NR]
Arochlor 1254 mg/kg 0.1 GC-6 <0.1 [NT} [NT] LCS-4 125%
Arochlor 1260 rmgfkg 0.1 GC-6 <0.1 INT] [NT) [NR] [NR]
Surrogate TCLMX Y GC-6 96 [NT] [NT] LCS-4 118%
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
Total Phenolics in Soil Base Il Duplicate | %4RPD
Date extracted - 1713110 38861-1 171310 1713110 LCSA1 171310
Date analysed - 177310 38861-1 171310 (| 1713110 LCS-1 171310
Total Phenolics (as mglkg 5 LAB.30 <5.0 388611 <5.01 <5.0 LCS1 114%
Phenol)
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Splke %
Recovery
Acid Extractable metals Base Il Duplicate Il %RPD
in soil
Date digested - 161031 38861-1 16/03/10 || 16/03110 LCS-1 16/03/10
¢
Date analysed - 16/031 38861-1 16/03/1C |§ 16/03/10 LCS-1 16/03/10
Q
Arsenic mafkg 4 Metals.20 <4 38861-1 <44 LCS-1 99%
ICP-AES
Cadmium mglkg 0.5 Metais.20 <0.5 38861-1 <0.5[j0.8 LCS1 102%
ICP-AES
Chromium mafkg 1 Metals.20 <1 38861-1 23] 25| RPD: 8 LCS-1 102%
ICP-AES
Copper malkg 1 Metals.20 <1 38861-1 271130 RPD: 11 LCS-1 99%
ICP-AES
Lead mg/kg 1 Metals.20 <i 38861-1 84| 85[|RPD: 1 LCS-1 103%
ICP-AES
Mercury mgrkg 0.1 Metals.21 <0.1 38861-1 0.3||0.3||RPD: 0 LCS-1 103%
CV-AAS
Nickel mg/kg 1 Metals.2Q <1 38861-1 5] 5]|RPD: 0 LCS-1 96%
ICP-AES
Zinc mg/kg 1 Metals.20 <1 38861-1 40 43 || RPD: 7 LCS-1 102%
ICP-AES
Envirolab Reference: 38861 A Page 14 of 16
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Client Reference: 71645.01, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - 16310
. Date analysed - 1613110
Moisture % 0.1 LAB.8 <0.10
QUALITY CONTROL UNITS PQL METHCD Blank
Asbestos ID - soils
Date analysed - [NT)
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Smi# Spike % Recovery
Total Phenolics in Soil Base + Duplicate + %RPD
Date extracted - [NTY [NT] 38861-2 1743110
Date analysed - [NT] [NT] 38861-2 174310
Total Phenolics (as Phenol) mgfkg [NT] INT] 38861-2 93%
Envirolab Reference: 38861 Pa Page 15 of 16
Revision No: R 00
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Client Reference: 71645.01, Marrickville Metro

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos accerding to Envirolab
procedures. We cannot guarantee that this sub-sample is indicative of the entire sample.
Envirolab recommends supplying 30-40g of sample in it's own container.

Asbestos was analysed by Approved Identifier: Matt Mansfield
INS: Insufficient sample for this test NT: Nottested PQL: Practical Quantitation Limit <:Less than  >: Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware ete, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable,
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable, Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.

Envirolab Reference: 38861
Revision No: R 00

Page 16 of 16

ACCREDITEDR FOR
TECHNICAL
COMPETENCE



o

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 2910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 39498

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Aftention: Caitlyn Falla

Sample log in details:

Your Reference:

No. of samples:

Date samples received:

Date completed instructions received:

Analysis Details:

71645, Marrickville Metro

4 Waters
31/03/10
31/03M10

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating fo the results.

Report Details:
Date results requested by:

Date of Preliminary Report:
Issue Date:

Accredited for compliance with ISO/IEC 17025.

6/04/10

Not Issued

6/04/10

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.

Tests not covered by NATA are denoted with *.

Results Approved By:

JacintgfHurst
Operglions Manager

Envirolab Reference: 39498
Revision No: R Q0
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% )
Sandra Taklpr
Senior Organic Chemist
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Client Reference:

71645, Marrickville Metro

VOCs in water
Our Reference: UNITS 38488-1 30498-2 39498-3
Your Reference e BH4 BHe BH7?
Date Sampled 30/03/2010 31/03/2010 31/03/2010
Type of sample Water Water Water
Date extracted - 64110 6/4/10 6/410
Date analysed - 6/4/10 6/4110 6/4/10
Dichlorodiflucromethane pgiL <10 <10 <10
Chloromethane pgil <10 <10 <10
Vinyl Chloride ug/it <i0 <10 <10
Bromomethane pg/l. <10 <10 <10
Chieroethane pall <10 <10 <10
Trichlorofluoromethane HoL <10 <10 <10
1,1-Dichloroethene pail <1.0 <1.0 <1.0
Trans-1,2-dichloroethene pail <1.0 <1.0 <1.0
1,1-dichloroethane pg/l <10 <1.0 <1.0
Cis-1,2-dichloroethene wg/lL 4.5 <10 <1.0
Bromochloromethane pg/L <1.0 <«1.0 <1.0
Chlorcform ugil <1.0 <1.0 <1.0
2,2-dichloropropane Mo/l <1.0 <1.0 <1.0
1,2-dichloroethane Jglt <1.0 <1.0 <1.0
1,1,1-trichlorosthane HaiL <1.0 <1.0 <1.0
1,1-dichloropropene pg/l <1.0 <1.0 <1.0
Cyclohexane pgfl <1.0 <1.0 <1.0
Carhon tetrachloride pgfl <1.0 <1.0 <1.0
Benzene Mg/l <1.0 <1.0 <1.0
Dibromomethane Hg/L <1.0 <1.0 <1.0
1,2-dichloropropane Hgil <1.0 <1.0 <1.0
Trichloroethene wa/l 1.4 <1.0 <1.0
Bromeadichloromethane HoiL <1.0 <1.0 <1.0
trans-1,3-dichloropropene pg/L <1.0 <1.0 <1.0
cis-1,3-dichloropropene yafl <1.0 <1.0 <1.0
1,1,2-trichleroethane g/l <1.0 <1.0 <1.0
Toluene Mg/l <1.0 <1.0 <1.0
1,3-dichloropropane Hg/L <1.0 <1.0 <1.0
Dibromochloromethane wo/l <1.0 <1.0 <1.0
1,2-dibromosthane Mo/l <1.0 <1.0 <1.0
Tetrachloroethene Mo/l 1.5 <1.0 <1.0
1,1,1,2-tetrachloroethane Ha/l <1.0 <1.0 <1.0
Chlorobenzene va/L <1.0 <1.0 <1.0
Ethylbenzene ua/l <1.0 <1.0 <1.0
Bromoform Hg/L <1.0 <1.0 <1.0
m+p-xylene pg/l <20 <20 <2.0
Styrene W/l <1.0 <1.0 <1.0
1,1,2,2-tetrachloroethane pa/l <1.0 <1.0 <1.0
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Client Reference:

71645, Marrickville Metro

VOCs in water
Qur Reference: UNITS 39498-1 30498-2 39498-3
Your Reference e BH4 BH6 BH7
Date Sampled e 30/03/2010 31/03/2010 31/03/2010
Type of sample Water Water Water
g-xylene walt <1.0 <1.0 <1.0
1,2,3-trichloropropane pgil <1.0 <1.0 <1.0
Isopropythenzene pgil. <1.0 <1.0 <1.0
Bromobenzene Mg/l <1.0 <1.0 <1.0
n-propyl benzene pglt <1.0 <1.0 <1,0
2-chlarotoluene pgil <1.0 <1.0 <1.0
4-chlorotoluene pail. <1.0 <1.0 <1.0
1,3,5-trimethyl benzene pafl. <1.0 <1.0 <1.0
Teri-butyl benzene Holl =10 <1.0 <1.0
1,2.,4-trimethyl benzene uail <1.0 <1.0 <1.0
1,3-dichlorobenzene pall <1.0 <1.0 <1.0
Sec-butyl benzene ugiL <1.0 <1.0 <1.0
1,4-dichlorobenzene pg/L <i.0 <1.0 <1.0
4-isopropy! foluene Mg/l <1.0 <1.0 <1.0
1,2-dichlorobenzene ug/L <1.0 <1.0 <1.0
n-butyl benzene pgfL <1.0 <1.0 <1.0
1,2-dibromo-3-chloropropane Hglb <1.0 <1.0 <1.0
1,2 4-trichiorobenzene ug/L <10 <1.0 <1.0
Hexachlorobutadiene Mg/l <1.0 <1.0 <1.0
1,2,3-trichlerobenzene Hafl <1.0 <10 <1.0
Surrogate Dibromofluoromethane % 127 73 122
Surrogate toluene-d3 % 93 94 92
Surrogate 4-BFB % 108 109 104
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Client Reference:

71645, Marrickville Metro

vTPH & BTEX in Water
QOur Reference: UNITS 39498-1 39498-2 39498-3 39498-4
Your Reference wmmmremmneae BH4 BH6 BH7 BD1/3103201
0
Date Sampled 30/032010 31/03/2010 31/03/2010 31/03/2010
Type of sample Water Water Water Water
Date extracted - 3/4M0 3/4M0 3/4110 3/4110
Date analysed - 314110 3/4/10 31410 34110
TPH Cs - Co pgil <10 <10 <10 <10
Benzene pail <1.0 <1.0 <1.0 <1.0
Toluene pg/L <1.0 <1.0 <i.0 <t.0
Ethylbenzene HgiL <10 <1.0 <10 <1.0
m+p-xyleng pgil <2.0 <2.0 <20 <2.0
o-xylene pall <1.0 <1.0 <1.0 <1.0
Surrogate Dibromofluoromethane % 127 73 122 90
Surrogate toluene-d8 %o 93 94 92 100
Surrogate 4-BFB % 108 109 104 103
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Client Reference:

71645, Marrickville Metro

$TPH in Water (C10-C36)
Our Reference: UNITS 394981 39498-2 39498-3 38498-4
Your Reference | emeeemeeeee- BH4 BHB BH7 BD1/3103201
0
Date Sampled | —--eemeseees 30/03/2010 31/0312010 31/03/2010 31/03/2010
Type of sample Water Water Water Water
Date extracted - 1/4110 11410 1/4{10 11410
Date analysed - 114110 114110 144110 11410
TPH C1e - Cis pg/L <50 <50 <50 <50
TPH C15- Cas HgiL <100 420 <100 <100
TPH Czs - Cas HalL <100 <100 <100 <100
Surrogale o-Terphenyl % 134 127 130 13
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Client Reference:

71645, Marrickville Metro

PAHs in Water
Our Reference: UNITS 39498-1 39498-2 39498-3 39498-4
Your Reference | emeeemeeeees BH4 BHE BH7 BD1/3103201
¢
Date Sampled | e 30/03/2010 31i03/2010 31/03/2010 31/03/2010
Type of sample Water Water Water Water
Date extracted - 1/410 11410 11410 174110
Date analysed - 114110 114110 114110 14110
Naphthalene pg/l <1 <1 <1 <1
Acenaphthylene ug/L <1 <1 <1 <1
Acenaphthene Mo/l <1 <1 <1 <1
Fluorene pall <1 <1 <1 <1
Phenanthrene va/l <i <1 < <1
Anthracene Hgil <1 <1 <1 <1
Fluoranthene pg/L <1 <1 <1 <1
Pyrene pg/L <1 <1 <1 <1
Benzo(ayanthracene Ho/ll <1 <1 <1 <1
Chrysene pail <1 <1 <1 <1
Benzo(b+k)fluoranthene pafL <2 <2 <2 <2
Benzo(a)pyrene Ho/L <1 <1 < <1
Indeno(1,2,3-¢,d)pyrene pgil <1 <1 <1 <1
Dibenzo(a,h)anthracene pgiL <1 <1 <1 <1
Benzo(g,h,i)perylens paiL 3 <1 <1 <1
Surrogate p-Terphenyl-di4 % 114 110 116 139
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Client Reference:

71645, Marrickville Metro

HM in water - dissolved
Our Reference: UNITS 394981 39498-2 39498-3 39498-4
Your Reference | -mmeemeeeeeee BH4 BHB BH7 BD1/3103201
0
Date Sampled @~ | -memmeeee 30/03/2010 31/03/2010 31/03/2010 31/03/2010
Type of sample Water Water Water Water
Date prepared - 6/4/10 6/4/10 64110 6/4/10
Date analysed - 6/4/10 6/4/10 6/4/10 6/4110
Arsenic-Dissolved pgiL <1 <1 <1 <1
Cadmium-Dissolved ugil 0.1 <0.1 <0.1 <0.1
Chromium-Dissolved Holl. 1 2 <1 <1
Copper-Dissolved paiL 7 33 <1 <1
Lead-Dissolved poil <1 3 <1 <1
Mercury-Dissolved pgiL <0.5 <0.5 <0.5 <0.5
Nickel-Disselved pall 19 3 1 1
Zinc-Dissolved ol 82 100 18 18
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Client Reference:

71645, Marrickville Metro

Miscellaneous Inorganics
Cur Reference: UNITS 39498-1 39498-2 39498-3 39498-4
Your Reference e BH4 BHG BH7 BDHM/3103201
0
DateSampled @ [ e-eeeee— 30/03/2010 31/03/2010 31/03/2010 31/03/2010
Type of sample Water Water Waier Water
Date prepared - 01/0410 01/04/10 01/04/10 01/04/10
Date analysed - 03/04110 03/04/10 03/0410 03/04/10
Calcium - Dissolved mg/L 58 2.9 62 62
Magnesium - Dissolved mg/L 36 1.5 130 130
Hardness by calculation mgCaCls 160 13 690 690
L
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Client Reference: 71645, Marrickville Metro

Method ID Methodology Summary
GC.13 Water samples are analysed directly by purge and trap GC-MS.
GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.
GC.3 Soll samples are extracted with Dichleromethane/Acetone and waters with Dichloremethane and analysed
by GC-FID.
GC.12 subset Soil samples are extracted with Dichioromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.
Metals.22 Determination of various metals by [CP-MS.
ICP-MS
Metals.21 Determination of Mercury by Cold Vapour AAS.
CV-AAS
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate resulis Splke Sm# Spike %
Recovery
VOCs in water Base |l Duplicate 1| %RPD
Date extracted - 6/4M0 iNT] [NT] LCS-Wi1 61410
Date analysed - B/4/10 [NT] [NT] LCS-Wi 6/4/10
Dichlorodifluoromethane Hall 10 GC.13 <10 [NT) [NT] [NR] [NR]
Chioromethane pgfL 10 GC.13 <10 [NT] [NT1 [NR] [NR]
Vinyl Chloride ug/L 10 GC.13 <10 [NT] [NT] [NR] [NR]
Bromomethane pg/l 10 GC.13 <10 [NT] [NT] [NR} [NR]
Chloroethane ugil 10 GC.13 <i0 [NT} [NT] [NR] INR]
Trichloroflucromethane Mgl 10 GC.13 <10 {NT] [NTY [NR] [NR]
1,1-Dichloroethene pg/L 1 GC.A3 <1.0 [NT] [NT] [NR] [NR]
Trans-1,2-dichlorcethen Hg/L 5| GC.13 <1.0 INT] [NT] [NR] INR}
e
1,1-dichlcroethane pafl 1 GC.13 <1.0 [NT] INT] LCS-wW1 93%
Cis-1,2-dichloroethene ug/L 1 GC.13 <1.0 [NT] [NT] INR] [NR]
Bromochloromethane pail 1 GC.13 <1.0 INT] [NT] [NR] [NR]
Chloreform pg/L 1 GC.13 <1.0 [NT] [NT} LCS-WA1 97%
2,2-dichloropropane pall 1 GC.13 <1.0 [NT} [NT] INR] [NR]
1,2-dichloroethane gl 1 GC.13 <1.0 [NT1 [NT] LCs-wi 86%
1,1, 1-trichlorogthane pg/L 1 GC.13 <1.0 [NT] ENT] .CS-W1 100%
1,1-dichloropropene pgfL 1 GC.13 <1.0 [NT] [NT] [NR} INR]
Cyclohexane ugfiL 1 GC.13 <1.0 [NT} [NT] [NR] NR]
Carbon tetrachloride pgil 1 GC.13 <1.0 [NT] INT] INR] (NR]
Benzene pgll 1 GC.13 <1.0 [NT) [NT] [NR [NR]
Dibromomethane pgiL 1 GC.13 <1.0 (NT} [NT) [NR] INR]
1,2-dichloropropane Hg/lL 1 GC.13 <1.0 [NT] [NT] [NR] iNR]
Trichlorogthene ugiL 1 GC.13 <1.0 [NT] [NT] LCS-W1 104%
Bromodichloromethane pgit 1 GC.13 <1.0 INT} [NT] LCS-WH1 109%
trans-1,3-dichloropropen ugfl 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
e
cis-1,3-dichloropropene ug/L 1 GC.13 <1.0 {NT] [NTY INR] [NR]
1,1,2-trichloroethane Mall 1 GC.13 <1,0 [NT] [NT] [NR] INR}
Toluene ughL 4 GC.13 <1.0 [NT} {NT] [NR} [NR}
1,3-dichlcropropane pg/l 1 GC.13 <1.0 INTI [NT) iNR] [NR]
Dibromochloromethane Mgl 1 GC.13 <1.0 [NT] INT] LCS-W1 114%
1,2-dibromoethane WolL 1 GC.13 <1.0 [NT] [NT] [NRj [NR}
Tefrachloroethene pail 1 GC.13 <1.0 [NT] [NT] LCS-Wi 119%
1,1,1,2-tetrachloroethan pgil 1 GC.13 <1.0 INT) [NTY [NR] INR]
e
Chlorobenzene pgiL 1 GC.13 <1.0 iNT] [NT] (NR] [NR]
Ethylbenzene ug/l 1 GC.13 <1.0 [NT} iNT) [NR} INR]
Bromoform pgil 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
m+p-xylene pgfl 2 GC.13 <20 iNT) [NT] INR] [NR]
Styrene Ha/L 1 GC.13 <1.0 [NTY [NT] [NR] [NR]
1,1,2,2-tetrachlorcethan HafL 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
e
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Client Reference:

71645, Marrickviile Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
VQOCs in water Base |l Duplicate 1 % RPD
o-xylene Wafl 1 GC.13 <1.0 iNT] [NT] iNR} [NR]
1,2,3-trichloropropane pgiL 1 GC.13 <1,0 [NT) [NT] [NR] (NR]
Isopropylbenzene HafL 1 GC.13 <1.0 [NT] [NT] [NR] INR]
Bromobenzene ug/L 1 GC.13 <1.0 [NT} [NT] [NR] [NR]
n-propyt benzene Mg/l 1 GC.13 <1.0 [NT] {NT] INR] [NR]
2-chlorotoluene pgiL 1 GC.13 <1.0 INT] [NT] [NR] [NR]
4-chlorotoluene pg/l 1 GC.13 <1.0 INT] INT} [NR] INR]
1,3,5-trimethyl benzene Mo/l 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
Tert-buty! benzene ugil 1 GC.13 <1.0 NT] [NT] [NR] [NR]
1,2,4-trimethyl benzene Ho/l 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
1,3-dichlorobenzene Mg/l 1 GC.13 <1.0 NT] [NT} [NR] [NR]
Sec-bulyl benzene HgfL 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
1,4-dichlorobenzene Hail 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
4-isopropyl foluene pg/l 1 GC.13 <1.0 [NT} [NT] [NR] [NR]
1,2-dichlorcbenzene Hg/L 1 GC.13 <1.0 [NT] INT] [NR] [NR]
n-butyl benzene ug/L 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
1,2-dibramo-3-chlorapro pail 1 GC.13 <1.0 [NT] {NT] INR] INR}
pane
1,2 4-trichlorobenzene Mgl GC.A3 <1.0 [NT] NT] [NR] [NR]
Hexachlorobutadiene ugfL 1 GC.13 <1.0 [NT] {NT) ENR) {NR]
1,23-trichlorobenzene pg/L 1 GC.13 <1.0 [NT] [NT] [NR] [NR]
Surrogate % GC.13 g8 NT] [NT] LCS-W1 98%
Dibromaofluoromethane :
Surrogate toluene-d8 % GC.13 97 [NT] NT] LCS-W1 99%
Surrogate 4-BFB % GC.13 105 INT] [NT] LCS- Wi 100%
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Client Reference:

71645, Marrickville Metro

QUALLITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sr# Spike %
Recovery
vTPH & BTEX in Water Base |l Duplicate il %RPD
Date extracted - 3/4110 INT) [NT] LCS-W1 31410
Date analysed - 314110 [NT] [NT] LCS-wi1 314110
TPHCs - Ce yall 10 GC.16 <10 [NT] INT] LCS-Wi 102%
Benzene po/L 1 GC.16 <1.0 [NT} [INT] LCS-W1 110%
Toluene vg/l 1 GC.16 <1.0 [NT) [NT] LCS-W1 103%
Ethylbenzene pg/l 1 GC.18 <1.0 [NT] [NTY LCS-Wi 99%
m+p-xylene pg/l 2 GC.16 <2.0 [NT] [NT] LCS-WH 99%
o-xylene M/l 1 GC.16 <1.0 [NT] [NT] LCS-W1 100%
Surrogate % GC.16 98 INT) [NT] LCS-W1 113%
Dibromefluoremethane
Surrogate toluene-d8 % GC.16 97 [NT] NT] LCS-wWA1 106%
Surrogate 4-BFB % GC.16 105 [NT] [NT] LCS-W1 99%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike St Spike %
Recovery
sTPH in Water (C10-C36) Base Il Duplicate || %RPD
Date extracted - 14110 [NT] [NT] LCS-W1 114110
Date analysed - 1/4/10 iNT] INT] LCS- W1 114110
TPH Ci0-C14 Mg/l 50 GC.3 <50 [NT] INT LCS-wW1 92%
TPHC15- Czs Mo/l 100 GC.3 <100 [NT] [NT] LCS- WA 133%
TPH Czs - Cas Ha/L 100 GC.3 <100 INT) [NT] LCS-W1 104%
Surrogate % GC3 115 [NT] [NT] LCS-wW1 126%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PAHs in Water Base Il Duplicate Il %RPD
Date extracted - 1410 [NT] [NT] LCS-wW1 1/4/10
Date analysed - 114110 [NT]} [NT] LCS-Wi 114110
MNaphthalene Hg/L 1 GC.12 <1 [NT] (NT1 LCS-W1 82%
subset
Acenaphthylene Ha/l. 1 GC.12 <1 NT] [NT] INR] [NR]
subset
Acenaphthene Hg/L 1 GC.12 <1 [NT} [NT] [NR] [NR]
subset
Fluorene pg/L 1 GC.12 <1 [NT] [INT] LCS-W1 105%
subset
Phenanthrene po/L 1 GC.12 <1 [NT] [NT] LCS-W1 101%
subset
Anthracene HalL 1 GC.12 <1 [NT] [NT] {NRj [NR]
subset
Fluoranthene poil 1 GC.12 <1 [NT] [NT] LCS-W1 96%
subset
Pyrene pg/l. 1 GC.12 <1 [NT] INT] LCS-WA1 102%
subset
Benzo(a)anthracene wall 1 GC.12 <1 NT] [NT] [NR] [NR]
subset
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Client Reference: 71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# [Duplicate results Spike Smi# Spike %
Recovery
PAHs in Water Base Il Duplicate § %RPD
Chrysene Hail. 1 GC.12 <1 [NT] [NT] LCS-wi 99%
. subset
Benzo(b+k)flucranthene pafl 2 GC.12 <2 INT) [NT] INR] [NR)
subset
Benzo(a)pyrene pgil 1 GC.12 <1 [NTY [NT] LCS-W1 107%
subset
Indeno{1,2,3-¢.d}pyrene ugiL 1 GC.12 <1 [NT] [NT] [NR] [NR]
subset
Dibenzo(a,h)janthracene wg/L 1 GC.12 <1 INT] [NT] [NR] {NR]
subset
Benzo{g,h,ijperylene pgit 1 GC.12 <1 [NT] {NT] [NR}J [NR]
subset
Surrogate % GC.12 126 NT] [NT) LCS-W1 122%
p-Terphenyl-d4 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
MM in water - dissolved Base | Duplicate | %RPD
Date prepared - 6/4/10 39498-1 6/4/10|| 6/410 LCS-wW1 6/4/10
Date analysed - 64110 394981 6/4/10 || 6/4/10 LCS-wWA1 6/4/10
Arsenic-Dissolved pgiL i Metals.22 <1 39498-1 <1 <1 LCS-WA 106%
ICP-MS
Cadmium-Dissolved pgiL 01 Metals.22 <01 39498-1 0.1]]0.1|jRPD:0 LCS-wWA1 109%
ICP-M3
Chromium-Dissolved V=18 1 Metals.22 <1 39498-1 112 || RPD: 67 LCS-wi 106%
ICP-MS
Copper-Dissolved pgiL 1 Metals.22 <1 39498-1 77 IRPD:O LCS-wW1 104%
ICP-M3
Lead-Dissolved Hall 1 Metals.22 <1 39498-1 <1|j<1 LCS-W1 103%
ICP-MS
Mercury-Dissoived pgiL 05 Metals.21 <0.5 39488-1 <0.5] <0.5 LCS-W1 107%
CV-AAS
Nickel-Dissolved pglL 1 Metals.22 <1 39498-1 19|| 19| RPD: 0 LCS-Wt 103%
ICP-MS
Zinc-Dissolved pgfl 1 Metals.22 <1 39498-1 821 80| RPD: 2 LCS-Wi1 105%
ICP-MS
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL

UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
Miscellaneous Inorganics Base Il Duplicate I} %RPD
Date prepared - 01/04H1 39498-1 01/04710 || C1/04/10 LCS-wi 01/04H0
v
Date analysed - 03/04/1 39498-1 03/04/10 || 03/0410 LCS-W1 03/04M10
0
Calcium - Dissolved mgfl 0.03 Metals. 20 <0.03 39498-1 581 56| RPD: 4 LCS-W1 103%
ICP-AES
Magnesium - Dissolved mg/L 0.03 Metals.20 <0.03 39498-1 36| 36 RPD: O LCS-W1 99%
ICP-AES
Hardness by calculation | mgCaCO 1 Metals.20 <1 39498-1 160 ]| 160 || RFD: 0 [NR] [NR]
afL ICP-AES
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
HM in water - dissolved Base + Duplicate + %RPD
Date prepared - [NT} INT] 39498-2 6/4110
Date analysed - INT] [NT] 39498-2 6/4/10
Arsenic-Dissolved Mail [NT] [NT1 39498-2 120%
Cadmium-Dissolved HglL [NT} [NT] 39498-2 108%
Chromium-Dissolved Mo/l [NT] [NT] 39498-2 120%
Copper-Dissolved pafL [NT] [NTY 39498-2 112%
Lead-Dissolved HafL [NT) [NT] 39498-2 108%
Mercury-Dissolved pa/L INT] [NT] 39498-2 102%
Nickel-Dissolved pa/l [NT] [NT] 39498-2 112%
Zinc-Dissoived pgfL [NT} [NT] 39498-2 114%
QUALITY CONTROL. UNITS Dup. Smi# Duplicate Spike Sr# Spike % Recovery
Miscellaneous inorganics Base + Duplicate + %RPD
Date prepared - [NT] [NT] 39498-2 01/04/10
Date analysed - [NT] [NT] 39498-2 03/04/10
Calcium - Dissolved mgfL INT] [NT] 39498-2 106%
Magnesium - Dissolved mg/t [NT] INT] 39498-2 103%
Hardness by calculation mgCaCQ [NT] [NT] [NR] [NR]
AL
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Client Reference: 71645, Marrickville Metro

Report Comments:

Asbestos was analysed by Approved |dentifier: Not applicable for this job

INS: Insufficient sample for this {est NT: Nottested  PQL: Practical Quantitation Limit <: Less than  =: Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This Is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample). This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 39074

Client:

Douglas Partners
95 Hermitage Rd
West Ryde

NSW 2114

Attention: Caitlyn Falla

Sample log in details:

Your Reference: 71645, Marrickville Metro
No. of samples: 3 Soils

Date samples received: 19/03/10

Date completed instructions received: 19/03/10

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 26/03/10
Date of Preliminary Report: Not issued
Issue Date: 25/03/10

NATA accreditation number 2901, This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

Tests not covered by NATA are denoted with ™.

Results Approved By:

Cuz Mogen

Rhian Morgan
Metals Supervisor

/%% - A "Jé;‘é/?}k‘/f/d

JacintgfHurst Matt Mangfield
Operglions Manager Chemist
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Client Reference:

71645, Marrickville Metro

vTPH & BTEX in Soil
Qur Reference: UNITS 39074-1 39074-2 39074-3
Your Reference | meemeemeeen BH2/0.4-0.5 BH2/1.8-2 BD1/1803201
0
Date Sampled @ | s;eememeeee- 18/03/2010 18/03/2010 18/03/2010
Type of sample Seil Soil Soil
Date extracted - 23/3M10 23/3M10 23/3110
Date analysed - 241310 241310 244310
vIPH Cs -Ca mgfkg <25 <25 <25
Benzane mgfkg <0.5 <0.5 <0.5
Toluene matkg <0.5 <0.5 <0.5
Eihylbenzene mg/kg <1.0 <1.0 <1.0
m+p-xylene mgikg <2.0 <2.0 <2.0
o-Xylene mglkg <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 116 106 M7
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Client Reference:

71645, Marrickville Metro

COMPETENCE

sTPH in Soil (C10-C36)
Our Reference: UNITS 390741 39074-2 39074-3
Your Reference | --mmemememee- BH2/0.4-0.5 BH2/1.8-2 BD1/1803201
0
Date Sampled @ | oo 18/03/2010 18/03/2010 1810372010
Type of sample Sail Soil Soit
Date extracted - 2310312010 23/03/2010 23/03/2010
Date analysed - 23/03/2010 23/03/2010 23/03/2010
TPHC10- C14 mglkg <50 <50 <50
TPH C15 - Cas malkg <100 <100 <100
TPHCa9 - Cag malkg <100 <100 <1Q0
Surrogate o-Terphenyl % 95 94 95
Envirolab Reference: 39074 /\
Revision No: R 00 NATA
ACCREDTED FOR
TECHNICAL
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Client Reference:

71645, Marrickville Metro

PAHs in Soil
Qur Reference: UNITS 39074-1 38074-2
Your Reference [ eeemeeeeee- BH2/0.4-0.5 BH2M.8-2
Date Sampled | cem-eeeeee 18/03/2010 18/03/2010
Type of sample Soil Sail
Date extracted - 2210372010 22/03/2010
Date analysed - 23/03/2010 23/03/2010
Naphthalene ma/kg <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1
Acenaphthene ma/kg <0.1 <0.1
Fluorene mg/kg <0.1 <0.1
Phenanthrene mg/kg 0.4 <0.1
Anthracene ma/kg 0.1 <0.1
Fiuoranthene mg/kg 0.9 <0.1
Pyrene mglkg 1.0 <0.1
Benzo(ajanthracene mg/kg 0.4 <0.1
Chrysene mg/kg 0.6 <0.1
Benzo{b+k)fluoranthene mglkg 0.9 <0.2
Benzo{a)pyrene mgfkg 0.5 <0.05
Indeno(1,2,3-c d)pyrene mg/kg 0.3 <D.1
Dibenzo(a,h)anthracene ma’kg <0.1 <0.1
Benzo{g,h,jperylens malkg 0.3 <0.1
Surrogate p-Terphenyl-di4 % 2)| a1

Envirolab Reference:

Revision No:
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2\

NATA

N

ACCREDITED FOR
TECHNICAL
COMPETENCE

Page 4 of 16



Client Reference:

71645, Marrickville Metro

Organochlorine Pesticides in soil
Cur Reference: UNITS 380741
Your Reference | reeemmeeeeee- BH2/0.4-0.5
Date Sampled @ | semeeeeee—- 18/03/2010

Type of sample Soil

Date exiracted - 231310

Date analysed - 23/310
HCB mg/kg <0.1
alpha-BHC ma/kg <0.1
gamma-BHC ma/kg <0.1
beta-BHC ma/kg 0.1
Heptachlor ma/kg <0.1
delta-BHC ma'kg <01
Aldrin mglkg <0.1
Heptachlor Epoxide mg/kg <0.1
gamma-Chlordane mgkg <0.1
alpha-chlordane mglkg <0.1
Endosuifan | mg/kg <0.1
pp-DDE mglkg <0.1
Dieldrin mg/kg <Q.1
Endrin mglkg <0.1
pp-DDD ma/kg <0.1
Endosulfan 11 mg/kg <Q.1
pp-DDT mg/kg <0.1
Endrin Aldehyde mgkg <0.1
Endosulfan Sulphate mg/kg <0.1
Methoxychlor mg/kg <0.1
Surrogate TCLMX % 95

Envirolab Reference: 39074 & N
Revision No: R 00 NATA
AV 4
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Client Reference:

71645, Marrickville Metro

PCBs in Soil
Our Reference: UNITS 390741
Your Reference | smmememmeee- BH2/0.4-0.5
Date Sampled | seeeeeeee- 18/03/2010
Type of sample Soil
Date exiracted - 23/310
Date analysed 23/3110
Argchilor 1016 mg/kg <0.1
Arochlor 12217 markg <0.1
Arochlor 1232 mafkg <0.1
Arochlor 1242 ma/ky <0.1
Arochlor 1248 mg/kg <0.1
Arochlor 1254 mg/ky <01
Arochlor 1260 mgfkg <0.1
Surrogate TCLMX % 95
Envirolab Reference: 39074 A
Revision No: R 00 NATA
\V 4
TECHNICAL
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Client Reference:

71645, Marrickville Metro

Total Phenolics in Sail
QOur Reference: UNITS 39074-1 39074-2
Your Reference | —o--eesseeee BH2/0.4-0.5 BH2/1.8-2
Date Sampled ammmemanmran 18/03/2010 18/03/2010
Type of sample Soil Soil
Date extracted - 24/03/2010 24/03/2010
Date analysed - 24/03/2010 24/03/2010
Total Phenolics (as Phenol) mgfkg <5.0 <5.0

Envirolab Reference:

Revision No:

38074
R 00
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Client Reference:

71645, Marrickville Metro

Acid Extractable metals in soil
Our Reference: UNITS 39074-1 39074-2 38074-3
Your Reference | e BH2/0.4-0.5 BH2/1.8-2 BD1/1803201
0
Date Sampled @ | e-eeeemeeee- 18/03/2010 18/03/2010 18/03/2010
Type of sample Soil Soil Soil
Date digested - 24/03/10 24/03M10 2410310
Date analysed - 24/0310 24/0310 24/03/10
Arsenic ma/kg 34 <4 37
Cadmium mg/kg <Q0.5 <0.5 <0.5
Chromium mg/kg 35 16 46
Copper mg/kg 28 13 33
Lead ma'kg 48 13 53
Mercury mg/kg 0.1 <0.1 .1
Nickel mgikg 38 2 40
Zing mg/kg 64 2 74

Envirolab Reference:

Revision Na:

30074
R 00
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Client Reference:

71645, Marrickville Metro

COMPETENCE

Moisture
Qur Reference: UNITS 39074-1 39074-2 39074-3
Your Reference | smemmemeeeee- BH2/0.4-0.5 BH2/1.8-2 BD1/1803201
0
Date Sampled | ceeeseseeaes 18/03/2010 18/03/2010 18/03/2010
Type of sample Soil Soll Sail
Date prepared - 23/03/2010 230312010 23/03/2010
Date analysed - 23/03/2010 23/03/2010 23/03/2010
Moisture % 7.5 18 7.8
Envirolab Reference: 39074 A
Revision No: R 00 NATA
ACGCRERITED FOR
TECHNICAL
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Client Reference: 71645, Marrickville Metro

Asbestos [D - soils
Our Reference: UNITS 30074-1
Your Reference | —mmmemeeeees BH2/0.4-0.5
DateSampled 1 seeemee—ee 18/03/2010
Type of sample Soil
Date analysed - 24/3M0
Sample Description - Approx 359
Soil
Asbestos ID in soil - No asbestos
found at
reporting limit
of 0.1g/kg
Trace Analysis - Respirable
fibres not
detected

Envirclab Reference: 39074

Revision No: R 00 NATA
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Client Reference: 71645, Marrickville Metro

Method 1D Methodology Summary

GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FID.

GC.12 subset Soil samples are extracted with DichloromethanefAcetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soil samples are extracted with dichloromethane/acetone and waters with dichloremethane and analysed by

GC with dual ECD's.

GC-6 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
LAB.30 TotalPhenolics - determined colerimetrically following disitillation.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
Metals.21 Determination of Mercury by Cold Vapour AAS.
CV-AAS
LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.
ASB.1 Asbestos ID - Qualitative identification of ashestos type fibres in bulk samples using Polarised Light

Microscopy and Dispersion Staining Technigues. Noleitis a NATA requirement to include the presence of
Synthetic Mineral Fibres (SMF) and/or Organic Fibres of detected in 2 sample.

Envirolab Reference: 39074 A Page 11 of 16
Revision No: R 00 NATA
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Splke %
Recovery
vTPH & BTEX in Soil Base Il Duplicate | %ARPD
Date exiracted - 231310 [NT] [NT] LCS-6 231310
Date analysed - 24/3M0 [NT] INT] LCS-6 241310
VvTPH Ce - Co mg/kg 25 GC.16 <25 [NT] [NT] LCS-6 109%
Benzene mg/kg 0.5 GC.16 <0.5 [NT) [NT) LCS-6 75%
Toluene malkg 0.5 GC.16 <0.5 [NT] [NT] LCS-6 92%
Ethylbenzene maikg 1 GC.16 <1.0 [NT} [NT] LCS-6 122%
m+p-xylene malkg 2 GC.16 <20 [NT] [NT] LCS-6 127%
o-Xylene mg/kg 1 GC.16 <1.0 [NT] [NT] LCS-6 132%
Surrogate % GC.186 119 [NT] NT] LCS-6 95%
aaa-Trifluorotoluene
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# | Duplicate results Spike Srmi# Spike %
Recovery
§TPH in Soil (C10-C36) Base |l Duplicate Il %RPD
Date extracted - 23/03/2 INT] [NT] LCS8 23/03/2010
010
Date analysed - 23/0312 [NT] INT) LCS-6 23/03/2010
010
TPHCw - C14 mg/ky 50 GC.3 <50 INTI [NT] LCS-6 88%
TPH Ci1s - Cz28 mg'kg 100 GC.3 <100 [NT1 [NT] LCS-6 101%
TPH Caa - C3s mgfkg 100 GC.3 <100 [NT] [NT] LCS-6 86%
Surrogate % GC.3 92 INT] [NT) LCS-6 93%
o-Terpheny!
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
PAHs in Soil Base || Duplicate Il %RPD
Date extracted - 22/03/2 [NT] [NT] LCS-6 23{03/2010
010
Date analysed - 23/03/2 [NT] [NT] LCS-6 23i03/2010
010
Naphthalene ma'kg Q.1 GC.12 <0.1 [NT} [NT] LCS-6 96%
subset
Acenaphthylene mg/kg 0.1 GC.12 <0.1 [NT] [NT] [NR] NR]
subset
Acenaphthene ma/kg 0.1 GC.12 <0.1 [NT [NT] INRjJ INR]
subset
Fluorene mg/kg 0.1 GC.12 <0,1 [NT] [NT} LCS-6 94%
subset
Phenanthrene ma/kg 0.1 GC.12 <0.1 [NT] [NT} LCS-6 98%
subset
Anthracene mg/kg c.1 GC.12 <0.1 NT INT] INR} [NR]
subset
Fluoranthene mg/kg 0.1 GC.12 <01 [NT] INT] LCS-6 2%
subset
Pyrene mgikg 0.1 GC.12 <0.1 [NT] INT] LCS-6 97%
subset
Envirolab Reference: 39074 A Page 12 of 16
Revision No: R G0 w
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Smi# Spike %
Recovery
PAHs in Soil Base Il Duplicate | %RPD
Benzo{a)anthracene mgfkg 0.1 GC.12 <0.1 INT] [NT] [NR] [NR]
subset
Chryseng mg/lkg 0.1 GC.12 <0.1 [NT} [NT] LC8-6 97%
subset
Benzo(b+k)fluoranthene mg/kg 0.2 GC.12 <0.2 NT] [NT] [NR] [NR]
subset
Benzo(a)pyrene mg/kg 0.05 GC.12 <0.05 [NT] [NT] LCS-6 96%
subset
Indeno(1,2,3-c,d)pyrene mafkg 0.1 GC.12 <0.1 [NT} [NT] [NR] [NR]
subset
Dibenzo(a,hjanthracene malkg 0.1 GC.12 <0.1 [NT] [NT] [NR] {NR}
subset
Benzo(g,h,iyperylene ma/kg 0.1 GC.12 <0.1 [NT] [NT] [NR} [NR]
subset
Surrogate % GC.12 92 [NT] [NT] LCS-6 84%
p-Terphenyl-di4 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# ! Duplicate results Spike Smi# Spike %
Recovery
Crganochlorine Base |l Duplicate 11 %RPD
Pesticides in soil
Date extracted - 23310 [NT] [NT] LCS-6 23/31M0
Date analysed - 23/310 [NT] [NT] LCS-6 23/310
HCB mglkg 0.1 GC-5 <Q.1 [NT} [NT) INR] (NR]
alpha-BHC ma/kg 0.1 GC-5 <0.1 INT] INT] LCS-6 138%
gamma-BHC mg/kg 0.1 GC-5 <0.1 NTY [(NTY INR) INR]
beta-BHC malkg 0.1 GC-5 <0.1 [NT] [NT] LCS-6 127%
Heptachlor malkg 0.1 GC-5 <0.1 [NT} INT} LCS-6 115%
delta-BHC makg 0.1 GC-5 <0.1 [NT] [NT] (NR] (NR]
Aldrin mg/kg 0.1 GC-5 <0.1 [NTY INTI LCS-8 134%
Heptachlor Epoxide mgky 0.1 GC-& <0.1 [NT] [NT] LCS-6 133%
gamma-Chiordane mgikg 0.1 GC-5 <0.1 INT) [NT) INR] [NR]
alpha-chlordane mgfkg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]
Endosulfan | mglkg 0.1 GC-5 <0.1 [NT] [NT] [NR] NR]
pp-DDE makg 0.1 GC-5 <0.1 [NT] [NT] LCS-6 121%
Dieldrin mgkg 0.1 GC-5 <0.1 [NT] [NT] LCS-6 129%
Endrin mg/kg |- 0.1 GC-5 <01 [NT] [NT] LCS-6 127%
pp-DCD mg/kg 0.1 GC-5 <0.1 [NT] [NTY LCS-6 136%
Endosulfan 11 mgfkg 0.1 GC-5 <0.1 NT] [NT] INR] [NR]
pp-DDT mgikg 0.1 GGC-5 <0.1 [NT] [NT] [NR] [NR]
Endrin Aldehyde mgfkg 0.1 GC-5 <0.1 NT] INT] [NR] NR]
Endosulfan Sulphate mgfkg 0.1 GC-5 <0.1 [NT] [NT] LCS6 115%
Methoxychlor malkg 0.1 GC-5 <0.1 [NTY [NT] [NR] [NR]
Surrogale TCLMX % GC-5 100 [NT] [NT] LCS-6 99%
Envirolab Reference: 38074 Page 13 of 16
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL

UNITS PQL METHOD Blank Duplicate Sm# {Duplicate resulis Spike Smi# Spike %
Recovery
PCBs in Soil Base |l Duplicate { %RPD
Date exfracted - 231310 [NT] [NT] LCS-6 231310
Date analysed - 23310 [NT] [NT] LCS-6 231310
Arochlor 1016 mgfkg 01 GC-6 <0.1 [NT) NT] iNR] [NR]
Arochlor 1221* ma/kg 0.1 GC-6 <0.1 INT] [NT} [NR] [NR]
Arochlor 1232 mg/kg 0.1 GC-6 <0.% [NT] [NT] [NR] INRj
Arochlor 1242 ma/kg 0.1 GC-6 <(.1 [NT] [NT] [NR] [NR]
Arochlor 1248 mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]
Arochlor 1254 mg/kg 0.1 GC-6 <0.1 [NT] [NT] LCS-6 120%
Arochlor 1260 malkg 0.1 GC-6 <0.1 [NT] [NT} [NR] [NR]
Surrogate TCLMX % GC-6 100 INT] [NT] LCS-6 97%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate resuits Spike Sm# Spike %
Recovery
Total Phenalics in Soil Base Il Duplicate 1| %RPD
Date extracted - 2410312 39074-1 24/03/2010 || 24/03/2010 LCS-1 24/03/2010
010
Date analysed - 24103/2 39074-1 24/03/2010 || 24/03/2010 LCS-1 24/03/2010
010
Total Phenolics (as mg/kg 5 LAB.30 <5.0 390741 <5.3]| <5.0 LCS-1 109%
Phenol)
QUALITY CONTRCL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
Acid Extractable metals Base |l Duplicate Il %RPD
in soil
Date digested - 24{03/4 {NT] [NT] LCS-4 24103110
' 0
Date analysed - 24/03H [NT] [NT] LCS-4 24{03/10
g
Arsenic mg/kg 4 Metals.20 <4 [NT] [NT) LCS-4 94%
ICP-AES
Cadmium mg/kg 0.5 Metals.20 <0.5 [NT] [NT} LCS-4 96%
ICP-AES
Chromium mglkg 1 Metals.20 <1 [NT] [NT] LCS-4 97%
ICP-AES
Copper ma/kg 1 Metals.20 <1 [NT] INT] LCS-4 97%
ICP-AES
Lead matkg 1 Metals.20 <1 [NT] [NT] LCS-4 94%
ICP-AES
Mercury mg/kg 0.1 Metals.21 <0.1 [NT] [NT] LCS-4 97%
CV-AAS
Nicke! mg/kg 1 Metals.20 <i [NT) [NT] LCS-4 98%
ICP-AES
Zinc mgikg 1 Metals.20 <1 NT] [NT) LCS-4 95%
ICP-AES
Envirolab Reference: 39074 A Page 14 of 16
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - 23/03/2
a0
Date analysed - 23/03/2
010
Moisture % 0.1 LAB.§ <0.10
QUALITY CONTROL UNITS PaQL METHOD Blank
Asbestos ID - soils
Date analysed - [NT]
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Total Phenalics in Soil Base + Duplicate + %RPD
Date extracted [NT] [NT] 39074-2 24/03/2010
Date analysed iNT] [NT] 39074-2 24/03/2010
Total Phenolics (as Phenol) ma'kg [NT] INT] 39074-2 103%
Envirclab Reference: 38074 A Page 150of 16
Revision No: R 00
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Client Reference: 71645, Marrickville Metro

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab
procedures. We cannot guarantee that this sub-sample is indicative of the entire sample.
Envirolab recommends supplying 30-40g of sample in it's own container.

Asbestos was analysed by Approved |dentifier: Matt Mansfield
INS: Insufficient sample for this test NT: Not tested  PQL: Practical Quantitation Limit < Less than  >: Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is accepiable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.

Envirolab Reference: 39074 A Page 16 of 16
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 8810 6200 fax 02 9910 8201
enquiries@envirolabsetvices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 38861-A

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: Caitlyn Falla

Sample log in details:

Your Reference: 71645.01, Marrickville Metro
No. of samples: Additional Testing on 1 Soil
Date samples received: 15/03/10

Date completed instructions received: 30/03/10

Analysis Details:

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

Samples were analysed as received from the client. Resulfs relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the resulits.

Report Details:

Date results requested by: 7/04/10
Date of Preliminary Report: Not Issued
Issue Date: 1/04/10

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements,
Accredited for compliance with ISG/IEC 17025.

Tests not covered by NATA are denoted with *.

Results Approved By:

Jacinta/Hurst

Opergtions Manager

Envirolab Reference:  38881-A
Revision No: R 00 N AT A
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Client Reference:

71645.01, Marrickville Metro

PAHs in TCLP {(USEPA 1311}
Our Reference: UNITS 38861-A-1
Your Reference | ememee BH1/0.3-0.5
Date Sampled | smmeemeeeee- 12/03f2010
Type of sample Soil
pH of soil for fluid# determ. pH units 9.30
pH of soil for fluid # determ. (acid) pH units 1.60
Ex{raction fluid used - 1
pH of final Leachate pH units 5.30
Date exfracted - 317310
Date analysed - 31/3/10
Naphthalene in TCLP mgfl. <0.001
Acenaphthylene in TCLP mg/L <0.001
Acenaphthenein TCLP mgiL <0.001
Fluorene in TCLP mg/L <0.001
Phenanthrene in TCLP mgiL <0.001
Anthracene in TCLP mg/L. <0.001
Fiuoranthene in TCLP mg/L <0.001
Pyrene In TCLP mg/L <0.001
Benzo(a)anthracene in TCLP mg/L. <0.001
Chrysene in TCLP mg/L <0.001
Benzo(b+k)fiucranthenein TCLP mgfL <0.002
Benzo{a)pyrene in TCLP mgiL <0.001
Indeno(1,2,3-¢,d)pyrene - TCLP mgfL <(.001
Dibenzo(a,h}anthracenein TCLP mg/L <0.001
Benzo(g,h.i}perylene in TCLP mg/L <0.001
Surrogate p-Temphenyl-di4 % 117
Envirolab Reference:  38861-A A
Revision No: R 00 NATA
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Client Reference: 71645.01, Marrickville Metro

Methed 1D Methodology Summary

LAB.4 Toxicity Characteristic Leaching Procedure (TCLP).

EXTRACT.7 Toxicity Characteristic Leaching Procedure (TCLP).

LAB.1 pH - Measured using pH meter and electrode in accordance with APHA 20th ED, 4500-H+.

GC.12 subset Leachates are extracted with Dichloromethane and analysed by GC-MS.

GC.12 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC.12 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Envirciab Reference:  38861-A Page3of §
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Client Reference:

71645.01, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# 8pike %
Recovery
PAHs in TCLP {USEPA Base 1l Duplicate {l %RPD
1311)
Date extracted - 314310 [NT} [NT} LCS-W1 31310
Date analysed - 314310 [NT) [NT] LCS-W1 31310
Naphthalene in TCLP mo/L 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 89%
subset
Acenaphthylene in TCLP mgfL 0.001 GC.12 <0.001 INT] [NT] INR] INR]
subset
Acenaphthenein TCLP mgiL 0.001 GC.12 <0.001 [NT] {NT] [NR] [NR]
subset
Fluorzne in TCLP mg/L 0.001 GC.12 <0.001 INT] [NT} LCS-W1 98%
subset
Phenanthrene in TCLP mglt 0.001 GC.12 <0.001 [NT] [NT] LC8-W1 98%
subset
Anthracene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] [NR] [NR]
subset
Fluoranthene in TCLP mafl. 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 94%
subset
Pyrenein TCLP mg/L 0.001 GC.12 <0.001 [NT] INT) LCS-W1 98%
subset
Benzo(a)anthracene in ma/L 0.001 GC.12 <0.001 INT] [NT) INR} (NR]
TCLP subset
Chrysene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] LCS-wW1 92%
subset
Benzo(b+k)fluoranthene mg/L 0.002 GC.12 <0.002 [NT} [NT] [NR] [NR]
in TCLP subset
Benzo(a)pyrene in TCLP mgfL 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 110%
subset
Indena(1,2,3-c,d)pyrene magfL 0.001 GCA2 <0.001 INT) INT] INR] [NR]
-TCLP subset
Dibenzo(a,h}anthracene mg/L 0.001 GC.12 <{1.001 [NT] [NT} [NR] [NR]
in TCLP subset
Benzo(g,h,i}perylenein mg/L 0.001 GC.12 <0.001 [NT] [NT] [NR} [NR]
TCLP subset
Surrogate % GC.12 115 [NT] [NT] LCS-W1 122%
p-Terphenyl-d14
Envirolab Reference;  38861-A A Page 4 of 5
Revision No: R 00 w
ACCREDITED FGR
TEGHNICAL

COMPETENCE



Client Reference: 71645.01, Marrickville Metro

Report Comments:

Asbestos was analysed by Approved ldentifier: Not applicable for this job

INS: Insufficient sample for this test NT: Nottested  PQL: Practical Quantitation Limit <: Less than  >: Greater than
RPD; Relative Percent Difference NA; Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch, If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist,
LCS (Laboratory Control Sample}): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for Inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phencls is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9810 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

i)

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

CERTIFICATE OF ANALYSIS 38986-A

Attention: Caitlyn Falla

Sample log in details:

Your Reference: 71645, Marrickville Metro
No. of samples: Additional Testing on 1 Sail
Date samples received: 17/03/10
Date completed instructions received: 30/03/10

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Resuits are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 7/0410
Date of Preliminary Report. Not Issued
Issue Date: 1/04/10

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

Tests not coverad by NATA are denoted with *,

Results Approved By:

y i

JacintgfHorst
Operglions Manager
Envirolab Reference:  38986-A A Page 10of &
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Client Reference:

71645, Marrickville Metro

PAHs in TCLP {(USEPA 1311)
Qur Reference: UNITS 38986-A-3
Your Reference | memememeeeee- BHE 0.5-0.3
Date Sampled | memememeeene 16/03/2010
Type of sample Soil
pH of soil for fluid# determ. pH units 7.90
pH of soil for fluid # determ. (acid) pH units 1.60
Extraction fluid used - 1
pH of final Leachate pH units 4.90
Date extracted - 31/310
Date analysed - 3113110
Naphthalene in TCLP mg/L <(.001
Acenaphthylene in TCLP mg/L <0.001
Acenaphthene in TCLP mglt <0.001
Fluorene in TCLP ma/l. <0.001
Phenanthrene in TCLP mgiL <0.001
Anthracene in TCLP mgiL <0.01
Flueranthene in TCLP mgil <0.001
Pyrene in TCLP mgiL <0.001
Benzo(a)anthracene in TCLP mg/L <0.001
Chrysene in TCLP mg/L <0.001
Benzo(b+k)fluoranthene in TCLP mg/L <0.002
Benzo(a)pyrenein TCLP ma/L <0.001
Indeno(1,2,3-c,d)pyrene - TCLP mg/l <0.001
Dibenzo(a,h)anthracene InTCLP mg/L <0.001
Benzo(g,h.i)perylene in TCLP mg/L <0.001
Surrogate p-Terphenyl-d14 % 114
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Client Reference: 71645, Marrickville Metro

Methed 1D Methodology Summary

LAB.4 Toxicity Characteristic Leaching Procedure (TCLP).

EXTRACT.7 Toxicity Characteristic Leaching Procedure (TCLP).

LAB.1 pH - Measured using pH meter and electrode in accordance with APHA 20th ED, 4500-H+.

GC.12 subset Leachates are extracted with Dichloromethane and analysed by GC-MS.

GC.12 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC.12 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Envirolab Reference:  38886-A
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate resulis Spike Sm# Spike %
Recovery
PAHs in TCLP (USEPA Base Il Duplicate | %RFD
1311)
Date extracted - 31/3M10 [NT] INT] LCS-wWi 31310
Date analysed - 3143110 [NT] [NT] LCS-W1 37310
Naphthalene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 80%
subset
Acenaphthylene in TCLP mgiL 0.001 GC.12 <(0.001 [NT] [NT) [NR] [NR]
subset
Acenaphthene in TCLP mgiL 0.001 GC.12 <0.001 NT) [NT] INRY [NR]
subset
Flugrene in TCLP mg/L 0.001 GC.A2 <0.001 [NT} [NT} LCS-W1 98%
subset
Phenanthrene in TCLP ma/L 0.001 GC.12 <(0.001 [NT} [NT} LCS-W1 98%
subset
Anthracene in TCLP mo/L 0.001 GC.12 <0.001 [NT] NT} [NR] [NR]
subset
Fluoranthene in TCLP mgil 0.001 GC.12 <0.001 [NT) INT} LCS-W1 94%
subset
Pyrene in TCLP mgil 0.001 GC.12 <0.001 [NT] INT1 LCS-W1 98%
subset
Benzo(a)anthracene in mgfl. 0.001 GC.12 <0.001 [NT] [NT} [NR] [NR]
TCLP subset
Chrysene in TCLP mgit. 0.001 GC.12 <0.01 INT] [NT} LCS-W1 92%
subset
Benzo({b+k)fluoranthene mgiL 0.002 GC.12 <0.002 [NT) [NT] [NR] [NR]
inTCLP subset
Benzo(a)pyrene in TCLP mg/L 0.001 GC.12 <0.001 [NT] [NT] LCS-W1 110%
subset
Indena(1,2,3-c,d)pyrene mg/L 0.001 GC.12 <0.001 INT] INT] iNR] [NR]
-TCLP subset
Dibenzo(a,h)anthracene mgfL 0.001 GGC.12 <0.001 [NT] [NT) [NR] [NR]
in TCLP subset
Benzo(g,h,i)perylenein mglL 0.001 GC.A2 <(.001 [NT] [NT] [NR] iNR]
TCLP subset
Surrogate % GC.12 115 INT] [NT] LCS-W1 122%
p-Terphenyl-di4
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Client Reference: 71645, Marrickville Metro

Report Comments:

Asbestos was analysed by Approved |dentifier: Not applicable for this job

INS: Insufficient sample for this test NT: Nottested PQL: Practical Quantitation Limit <: Less than  >: Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the anaiytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical methed used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Labhoratory Acceptance Criteria:

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

Duplicates: <5xPQAL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVQOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 3910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.enviralabservices.com.au

iholah

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

CERTIFICATE OF ANALYSIS 38986

Attention: Caitlyn Falla

Sample log in details:

Your Reference: 71645, Marrickville Metro
No. of samples: 7 Soils

Date samples received: 17/03/10

Date completed instructions received: 17/03M10

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 24/03/10
Date of Preliminary Report: Mot Issued
Issue Date: 23/03/10

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISOIEC 17025,

Tests not covered by NATA are denoted with *.

Results Approved By:

Ui fogen
Rhian Morgan e
Metals Supervisor

/%/ % /"4"‘225!//?,

JacintgfHurst Matt Manifield

Opergfions Manager Chemist
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Client Reference:

71645, Marrickville Metro

vTPH & BTEX in Soil
Qur Reference: UNITS 38986-1 38986-2 38986-3 38986-4 38986-5
Your Reference | —eemmeemeeee BH5 0.05-0.1 BH52.3-2.5 BH6 0.5-0.3 BH6 1.9-2 BD1/1703201
¢
Date Sampled | seeeemeeeee- 17/03/2010 17/03/2010 16/03/2010 16/03/2040 17/03/12010
Type of sample Soil Soil Sail Soil Soil
Date extracted - 18/03/2010 18/03/2010 18/03/2010 18/03/2010 18/03/2010
Date analysed - 18/03/2010 18/03/2010 18/03/2010 19/03/2010 19/03/2010
vIPHCs - Co mgikg <25 <25 <25 <25 <25
Benzene mgrkg <0.5 <0.5 <0.5 <0.5 <0.5
Toluene rng/kg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene ma/kg <1.0 <1.0 <1.0 <1.0 <1.0
m#p-xylene mgfkg <20 <2.0 <20 <2.0 <20
o-Xylene ma/ka <1.0 <1.0 <1.0 <1.0 <i.0
Surrogate aaa-Trifluorotoluene % 92 93 92 92 94
vTPH & BTEX in Soil
Our Reference: UNITS 38086-6 38986-7
Your Reference | semeeemeeees Trip Blank Trip Spike
Date Sampled e 17/03/2010 171032010
Type of sample Soil Soll
Date extracted - 18/03/2010 18/03/2010
Date analysed - 19/03/2010 19/03/2010
Benzene mg/kg <05 98%
Toluene mg/kg <0.5 98%
Ethylbenzene mg/kg <1.0 98%
m+p-xyleng mg/ig <2.0 97%
0-Xylene mgfkg <1.0 97%
Surrogafe aaa-Trifluorotoluene % 110 98
Envirolab Reference: 38986 A Page 2 of 16
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Client Reference:

71645, Marrickville Metro

sTPHin Soil {C10-C386)
Qur Reference: UNITS 38986-1 38986-2 38986-3 38986-4 38986-5
Your Reference | —re-meemeeee- BHS5 0.05-0.1 BH5 2.3-2.5 BH6 0.5-0.3 BH6 1.9-2 BD1/1703201
0
Date Sampled 17/03/2010 1710312010 16/03/2010 16/03/2010 1710312010
Type of sample Soit Soil Soil Soil Soll
Date extracied - 18/3/10 18/3110 181310 181310 181310
Date analysed - 1813110 1813110 18/3M10 181310 18/3M0
TPHCw0-C14 mgfkg <50 <50 <50 <50 <50
TPH Cis - Czs mglkg <100 <100 200 <100 <100
TPH Cay - Cas migrkg <100 <100 440 <100 <100
Surrogate o-Terphenyl % 92 91 89 95 97
Envirolab Reference: 38986 Page 3 of 16
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Client Reference:

71645, Marrickville Metro

PAHS in Soail
Our Reference: UNITS 38986-1 38986-2 38986-3 38986-4
Your Reference [ seemeemeees BH5 0.05-0.1 BH52.3-2.5 BH60.5-0.3 BHE 1.9-2
Date Sampled | s-eeemeeeee 17/03/2010 17/03/2010 16/03/2010 16/03/2010
Type of sample Soil Sail Seil Soit
Date extracted - 18/03/2010 18/03/2010 18103/2010 18/03/2010
Date analysed - 18/03/2010 18/03/2010 18/03/2010 18/03/2010
Naphthalene mgfkg <(.1 <0.1 <0.1 <0.1
Acenaphthyleng mgfkg <0.1 <01 0.1 <0.1
Acenaphthene ma/kg <0.1 <0.1 <0.1 <01
Fluorene mg/kg <0.1 <0.1 <0.1 <01
Phenanthrene mg/kg <0.1 <01 0.2 <0.1
Anthracene ma'kg <0.1 <0.1 0.1 <0.1
Fluoranthene malkg <0.1 0.1 0.8 <0.1
Pyrene malkg <0.1 0.2 1.2 <0.1
Benzo(a)anthracene malkg <0.1 <01 0.6 <0.1
Chrysene mglkg <0.1 0.1 0.8 <01
Benzo{b+k)fluoranthene mglkg <0.2 <0.2 1.5 <0.2
Benzo(a)pyrene mg/kg <0.05 0.1 1.2 <0.05
Indeno(1,2,3-c,d)pyrene mgky <0.1 <0.1 0.7 <01
Dibenzo{a,h)anthracene mafkg <0.1 <0.1 0.1 <0.1
Benzo(g,h.i)perylene mg/kg <0.1 <0.1 0.7 <0.1
Surrogate p-Terphenyl-d4 % 111 116 115 116
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Client Reference:

71645, Marrickville Metro

Organochlorine Pesticides in soil
QOur Reference: UNITS 38986-1 38986-3
Your Reference | —emeeeeeeees BH5 0.05-0.1 BH6 0.5-0.3
Date Sampled | sseeseseeee- 17/03/2010 16/03/2010
Type of sample Soil Sail
Date extracted - 18/310 18/3/10
Date analysed - 18/3M10 18/310
HCB ma/kg <01 <0.1
alpha-BHC maikg <0.1 <0.1
gamma-BHC ma/kg <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1
delta-BHC mg'kg <0.1 <0.1
Aldrin mglkg <01 <0.1
Heptachlor Epoxide mg/kg <01 <0.1
gamma-Chlordane ma/kg <0.1 <0.1
alpha-chlordane mgfkg <0.1 <0.1
Endosulffan | mg/kg <01 <0.1
pp-DDE ma/kg <0.1 <01
Dieldrin ma/kg <0.1 <0.1
Endrin mg/kg <01 <0.1
pp-DDD mg/kg <01 <0.1
Endosulfan Il mg/kg <Q.1 <0.1
pp-DDT makg <0.1 <0.1
Endrin Aldehyde ma/ky <0.1 <0.1
Endosulfan Sulphate mgfkg <0.1 <0.1
Methoxychlor ma/kg <01 <0.1
Surrogate TCLMX % 96 a7
Envirolab Reference: 38986 & N
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Client Reference: 71645, Marrickville Metro
PCBs in Soll
Cur Reference: UNITS 38986-1 38986-3
Your Reference [ semeeeeeenee- BH5 0.05-0.1 BHE 0.5-0.3
Date Sampled | ceeeeeeeems 17/03/2010 16/03/2010
Type of sample Soil Sail
Date extracted - 18/3110 181310
Date anaiysed - 1813110 18/3/10
Arochler 1016 mafkg <0.1 <0.1
Arochlor 1221* malkg <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <01
Arochlor 1242 mg/kg <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1
Arochler 1254 ma/kg <0.1 <0.1
Arochlor 1260 mglkg <0.1 <0.1
Surrogate TCLMX % 96 97
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Client Reference:

71645, Marrickville Metro

Page 7 of 16

Total Phenolics in Soil
Qur Reference: UNITS 38986-1 38986-2 38986-3 38986-4
Your Reference | -emeeeeseeee BH50.05-0.1 BH52.3-2.5 BH6 0.5-0.3 BH6 1.9-2
Date Sampled | semeeeeeees 17/03/2010 17/03/2010 16/03/2010 16/03/2019
Type of sample Soil Soil Soil Soil
Date extracted - 18/3110 181310 18/3/10 18/3/10
Date analysed - 18/3/10 1813110 18/3/10 18/310
Total Phenolics (as Phenol) mag/kg <5.0 <5.0 <5.0 <5.0
Envirolab Reference: 38986 A
Revision No: R 00 NATA
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Client Reference:

71645, Marrickville Metro

Acid Extractable metals in soil
Our Reference: UNITS 38986-1 38986-2 38986-3 38986-4 38986-5
Your Reference e BH5 0.05-0.1 BH52.3-2.5 BHE 0.5-0.3 BHG 1.9-2 BD1/1703201
0
Date Sampled | seemeeeeee- 17/03/2010 17/03/2010 16/03/2010 16/03/2010 17/03/2010
Type of sample Soil Sail Sail Sail Soil
Date digested - 18/03/10 18/03M10 18/03M10 18/03/10 18/03H10
Date anaiysed - 18/03/10 18/03/10 18/03/10 18/03/10 18/0310
Arsenic mg/kg <4 <4 5 <4 <4
Cadmium mg/kg <0.5 <0.58 0.7 <0.5 <0.5
Chromium ma/kg 3 21 18 20 3
Copper ma/kg 260 20 70 14 250
Lead mg/kg 8 17 28 17 9
Mercury mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel mglkg 8 i1 33 5 8
Zing mag/kg 49 16 62 7 51
Envirclab Reference: 38986 Page 8 of 16
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Client Reference:

71645, Marrickville NMetro

COMPETENCE

Moisture
Qur Reference: UNITS 38986-1 38986-2 38986-3 38986-4 38986-5
Your Reference | —eeemseees BHS50.05-0.1 BH52.3-2.5 BH6 0.5-0.3 BHG 1.9-2 BD1/1703201
0
Date Sampled e 17/03/2010 17/03/2010 16403/2010 16/03/2010 1740372010
Type of sample Sail Soil Soil Soil Soil
Date prepared - 1813110 1813110 18/3110 18/3/10 18/3110
Date analysed - 18/3/10 18/3/10 1813110 1813110 18/3/10
Moisture % 3.6 12 4.5 17 5.5
Moisture
Our Reference: UNITS 38986-6
Your Reference | eeeememeeees Trip Blank
Date Sampled | emeseemeeeee 1710312010
Type of sample Soil
Date prepared - 18/3M10
Date analysed - 18/3/10
Moisture % 0.10
Envirolab Reference: 38986 Page 9 of 16
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Client Reference:

71645, Marrickville Metro

Asbestos ID - soils
Qur Reference: UNITS 38986-1 38986-3
Your Reference @ | remeeeemeeee- BHS5 0.05-0.1 BH6 0.5-0.3
Date Sampled mmm e 17/03/2010 16/03/2010
Type of sample Soil Soil
Date analysed - 23310 23/3M10
Sample Description - Approx 409 Approx 40g
Soil & Rocks Soil & Rocks
Asbestos ID in soil - No asbestos No asbestos
found at found at
reporting limit | reporting limit
of 0.1g/kg of 0.1g/kg
Trace Analysis - Respirable Respirable
fibres not fibres not
detected detected
Envirolab Reference: 38988
Revision No: R 00 w
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Client Reference: 71645, Marrickville Metro

Method ID Methodology Summary

GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.

GC.3 Soil samples are extracted with DichloromethanefAcetone and waters with Dichloromethane and analysed
by GC-FID.

GC.12 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GC with dual ECD's.

GC-6 Soil samples are extracied with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
LAB.30 Total Phenolics - determined colorimetrically following disitillation.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
Metals.21 Determination of Mercury by Cold Vapour AAS.
CV-AAS
LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours,
ASB.1 Qualitative identification of ashestos type fibres in bulk using Polarised Light Microscopy and Dispersion

Staining Technigues.
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
vTPH & BTEX in Soil Base |l Duplicate Il %aRPD
Date extracted 1810312 38086-3 18/03/2010 || 18/03/2010 LCS-1 18/03/2010
010
Date analysed - 18/03/2 38986-3 18/03/2010 || 18/03/2010 LCS-1 18/03/2010
010
¥TPHCs - Co mg/kg 25 GC.16 <25 38986-3 <25 || <25 LCS-1 95%
Benzena mgfkg 0.5 GC.16 <0.5 38986-3 <0.5 | <0.5 LCS-1 80%
Toluene mgfkg 0.5 GC.16 <0.5 38986-3 <0.511<0.5 LCS-1 91%
Ethylbenzene malkg GC.16 <1.0 38986-3 <1.0]| <1.0 LCS-1 101%
m+p-xylene mg/kg 2 GC.18 <2.0 38986-3 <2.0|<2.0 LCS-1 102%
o-Xylene mgikg GC.16 <1.0 38986-3 <1.0]| <1.0 LCS-1 107%
Surrogate % GC.16 93 38986-3 92 || 111 || RPD: 19 LCS-1 94%
aaa-Triflucrotoluene
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# |Duplicate results Spike Smi# Spike %
Recovery
sTPH in Soil (C10-C36) Base || Duplicate | %RPD
Date extracted - 1813110 38986-3 18/3/10 | 18/3/10 LCS-1 18/3/110
Date analysed - 1813110 38986-3 18/3710 || 18/3/10 LCS5-1 18/3/10
TPH Cio - C14 mg/kg 50 GC.3 <50 38986-3 <50 §j <50 LCS-1 98%
TPH C15- C2s mg/kg 100 GC.3 <100 38986-3 200 || 170 |[RPD: 16 LCS-1 106%
TPH C2s - C3s ma/kg 100 GC3 <100 38986-3 440 || 340 || RPD: 26 LCS-1 103%
Surrogate % GC.3 113 38986-3 99| 96 || RPD: 3 1LCS-1 104%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Srmi# Spike %
Recovery
PAHSs in Sail Base 1 Duplicate Il %RPD
Date extracted - 18/03/2 38986-3 18/03/2010|| 18/03/2010 LCS1 18/03/2010
010
Date analysed - 18/03/2 38986-3 18/03/2010]| 18/03/2010 LCS-1 18/03/2010
010
Naphthalene mg/kg 0.1 GC.12 <0.1 38986-3 <0.1]f <0.1 LCS-1 95%
subset
Acenaphthylene mg/kg 0.1 GC.12 <0.1 38986-3 0.1] 0.2 || RPD: 67 [NR) [NR)
subset
Acenaphthene mg/kg 0.1 GC.12 <0.1 38986-3 <0.11} <0.1 [NR] [NR]
subset
Fluorene mglkg 0.1 GC.12 <(.1 38986-3 <0.1 | <0.1 LCS-1 97%
subset
Phenanthrene mag/kg 0.1 GC.12 <0.1 38986-3 0.2]}0.5]| RPD: 86 LCS-1 98%
subset
Anthracene mgfkg 0.1 GC.12 <0.1 38988-3 0.1]] 0.3 || RPD: 100 NR) INR]
subset
Fluoranthene ma/kg 0.1 GC.12 <0.1 38986-3 0.8]]2.0|| RPD: 86 LCS1 21%
subset
Pyrene makg 0.1 GC.12 <0.1 38986-3 1.2||2.7)|RPD: 77 LCS-1 101%
subset
Envirolab Reference: 38986 A Page 12 of 16
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm#t Spike %
Recovery
PAHs in Soll Base Il Duplicate Il %RPD
Benzo(a}anthracene malkg c.1 GC.12 <0.1 38986-3 0.6]]1.5| RPD: 86 [NR] [NR]
subset
Chrysene mg/kg 0.1 GC.12 <0.1 38986-3 0.8]| 1.6 || RPD: 67 LCS-1 95%
subset
Benzo(b+k)fluoranthene mgrkg 0.2 GC.12 <02 38986-3 1.51t3.1|[RPD: 70 [NRj [NR]
subset
Benzo(a)pyrene ma/kg 0.05 GC.12 <0.05 38986-3 1.2|| 2.4 || RPD: 67 LCS-1 93%
subset
Indeno(1,2,3-c,d}pyrene mgfkg 0.1 GC.12 <0.1 38086-3 0.7]11.1 || RPD: 44 [NR] [NR]
subset
Dibenzo{a,h)anthracene mglkg 0.1 GC.12 <01 38986-3 0.1]] 0.2 || RPD: 67 [NR] [NR]
subset
Benzo(g,h,ijperylene ma/kg C.1 GC.12 <0.1 38986-3 0.7F1.2IRPD: 53 [NR] [NR]
subset
Surrogate % GC.12 131 38986-3 115 114 || RPD: 1 LCS1 116%
p-Terphenyl-d4 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike S Spike %
Recovery
Organochlorine Base Il Duplicate Il %RPD
Pesticides in soil
Date extracted - 18/3/10 38986-3 18/3/10 || 18/3/10 LCS-1 181310
Date analysed - 18/3/10 38986-3 18/3/10 |1 18/3/10 LCS-1 18/3/10
HCB mgfkg 0.1 GC-5 <0.1 38986-3 <0.11| <0.1 [NR] INR]
alpha-BHC mg/kg 0.1 GC-5 <0.1 38986-3 <0.1]] <0.1 LCS-1 122%
gamma-BHC mg/kg 0.1 GC-5 <0.1 38986-3 <0.1}] <0.1 [NR] [NR]
beta-BHC mglkg 0.1 GC-5 <0.1 38986-3 <0.1 || <0.1 LCS-1 93%
Heptachlor mgikg 0.1 GC-5 <0.1 38986-3 <0.1 | <0.1 L.CS5-1 68%
delta-BHC mgkg 0.1 GC-5 <0.1 38986-3 <0.1]] <01 INR] [NR3
Aldrin mgfkg 0.1 GC-5 <0.1 38986-3 <01 ] <0.1 LCS-1 113%
Heptachlor Epoxide ma'kg 0.1 GC-5 <0.1 38986-3 <0.1[] <0.1 LCS1 120%
gamma-Chlordane mg'kg 0.1 GC-5 <0.1 38986-3 <0.1] <0.1 INR] [NR]
alpha-chlordane mgfkg 0.1 GC-5 <0.1 38986-3 <0.1 || <0.1 INR] [NR]
Endosulfan | mgikg 0.1 GC-5 <0.1 38986-3 <0.1 (] <0.1 [NR] INR]
pp-DDE mg/kg 0.1 GC-5 <0.1 38986-3 <0.1]]<0.1 LCs-1 104%
Dieldrin mg/kg 0.1 GC-5 <0.1 38986-3 <0.1]| <0.1 LCS-1 106%
Endrin mg'kg 0.1 GC-5 <0.1 38986-3 <0.1]j <0.1 LCS-1 86%
pp-DDD ma'kg 0.1 GC-5 <0.1 38986-3 <0.11] <0.1 LCS-1 104%
Endosulfan Il ma/kg 0.1 GC-5 <0.1 38986-3 0.1 <0.1 [NR] [NR}
pp-DOT mg/kg 0.1 GC-5 <0.1 38986-3 <0.1[j<0.1 INR] [NR]
Endrin Aldehyde mg/kg 0.1 GC-5 <0.1 38986-3 <0.1]| <0.1 [NR] [NR]
Endosulfan Sulphate mafkg 0.1 GC-5 <0.1 38986-3 <0,1]| <0.1 LC8-1 102%
Methoxychlor mg/kg 01 GC-5 <0.1 38986-3 <0.1]] <0.1 INRE [NR]
Surrogate TCLMX % GC-5 92 38986-3 97198l RPD: 1 LCS-1 92%
Envirolab Reference: 38986 PaN Page 13 of 16
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Soike %
Recovery
PCBs in Soil Base |l Duplicate Il %.RPD
Date extracted - 18/3/10 38986-3 18/3/101 18/310 LCS-1 1813110
Date analysed - 181310 38986-3 18/3M0 | 1813110 LCS-1 1813110
Arochlor 1016 mg/kg 0.4 GC-6 <0.1 38986-3 <0.1]| <0.1 iNR] INR]
Arochlor 1221* mg/kg 0.1 GC-6 <0.1 38986-3 <0.1]<0.1 [NR] [NR]
Arochlor 1232 mgfkg 0.1 GC-6 <0.1 38986-3 <0.1]| <0.1 [NR] [NRj
Arachlor 1242 mg/kg 0.1 GC-6 <0.1 38986-3 <0.1] <0.1 [NR] [NR]
Arochlor 1248 mg/kg 0.1 GC-6 <0.1 38986-3 <0.1 |t <0.1 [NR} [NR]
Arochlor 1254 mg/kg 0.1 GC-6 <0.1 38986-3 <0.1]] <0.1 LCS-1 94%
Arochlor 1260 myfkg 0.t GC-6 <0.1 38986-3 <0.1]| <0.1 [NR] [NR]
Surrogate TCLMX % GC-6 92 38986-3 9711 98 || RPC: 1 LCS-1 92%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |{Duplicate results Spike Sm# Spike %
Recovery
Total Phenolics in Soil Base || Duplicate Il %RPD
Date extracted - 181310 38986-1 18/3/10 || 18/3/10 LCs-1 181310
Date analysed - 181310 38986-1 1813110 }] 18/310 LC3-1 181340
Total Phenolics {as mg/kg 5 LAB.20 <5.0 38986-1 <5.0| <5.0 LCS-1 96%
Phenol)
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# | Duplicate resuits Spike Sm# Spike %
Recovery
Acid Extractable metals Base Il Duplicate l| %RPD
in soil
Date digested - 18/031 38986-3 18/03/10|] 18/03/10 LCS-2 18/03/10
0
Date analysed - 181031 38986-3 18103/10 || 18/03/10 LCS-2 18/03/10
0
Arsenic mafkg 4 Metals.20 <4 38986-3 5[16]| RPD: 18 LC8-2 111%
ICP-AES
Cadrnium mg/kg 0.5 Metals.20 <0.5 368986-3 0.7 1.1|| RPD: 44 LCS-2 112%
ICP-AES
Chromium mg/kg 1 Metals.20 <1 38986-3 18] 20 || RPD: 11 LCS-2 110%
ICP-AES
Copper ma/kg i Metals, 20 <1 38986-3 701 73| RPD: 4 LCS-2 113%
ICP-AES
Lead ma/kg 1 Metals.20 <1 38986-3 28| 29|| RPD: 4 LCS-2 111%
ICP-AES
Mercury mg/kg 0.1 Metals.21 <Q.1 38986-3 <0,1 || <0.1 LCS-2 96%
CV-AAS
Nickel mg/kg 1 Metals.20 <1 38986-3 33]|34||RPD: 3 LCS-2 113%
ICP-AES
Zinc mg/ky 1 Metals.20 <1 38986-3 62|63 || RPD: 2 LCS-2 115%
ICP-AES
Envirolab Reference: 38986 ' Page 14 of 16
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Client Reference:

71645, Marrickville Metro

QUALITY CONTROL UNITS PQL METHCD Blank
Moisture
Date prepared - 18/3/10
Date analysed - ) 1813410
Moisture % 0.1 LAB.8 <0.10
QUALITY CONTROL UNITS PQL METHOD Blank
Asbestos 1D - soils
Date analysed - [NT}
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recavery
Total Phenolics in Soil Base + Duplicate + %RPD
Date extracted - [NT] [NT} 38986-2 1813110
Date analysed - INT] [NT] 38986-2 1813110
Total Phenclics (as Phenol) ma/kg [NT] [NT) 38986-2 101%
Envirolab Reference: 38988 7 % Page 15 of 16
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Client Reference: 71645, Marrickville Metro

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab
procedures. We cannot guarantee that this sub-sample is indicative of the entire sample.
Envirolab recommends supplying 30-40g of sample in it's own container.

Asbestos was analysed by Approved ldentifier: Matt Mansfield
INS: Insufficient sample for this test NT: Not tested PQL.: Practical Quantitation Limit <; Less than > Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. it is simply a check sample.

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

Laboratory Acceptance Criteria:

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/imetals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.

Envirolab Reference: 38986
Revision No: R 00
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FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Laboratory Report No: E047399 Cover Page 1 of 3

Client Name: Douglas Partners ' plus Sample Results

Client Reference: Marrickville Metro

Contact Name: Caitlyn Falla

Chain of Custody No: na Date Received: 19/03/2010
Sample Matrix: SOIL Date Reported: 29/03/2010

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratesy definitions, and intemationally recognised NATA
acereditation and endorsement. The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA {GAC)
A : trix spike: li -2{, then 1 2
eeuracy matrlx Sprice in first 3 ,0’ en 1 every 20 samples Accuracy: spike, Ics, crm  general enalytes 70% - 130% recovery
Ics, erm, method: | per analytical batch surrogate:
. i . gate: phenol analytes 50% - 130% recovery
surrogate spike: addition per target organic method

organophosphorous pesticide analytes
60% - 130% recovery

Precision; laboratory duplicate: 1 in first 5-10, then 1 every 10 samples phenoxy acid herbicides, organotin
50% - 130% recovery

laboratory triplicate:  re-extracted & reported when duplicate anfon/cation bal: +/- 10% (C-3 meg/l),
RPD values exceed acceptance criteria +/- 5% (>3 meq/1)
Precision: method blank:  not detected >95% of the reported EQL

Holding Times: soils, waters: Eifl'zr to LabMark Preservation & THT duplicate Jab  0-30% (>10XEQLY), 0-75% (5-10xEQL)
VOC's 14 days water / soil RPD (metals):  0-100% (<5XEQL)
VAC's 7 days water ot 14 days acidified duplicate lab  0-50% (>10xEQL), 0-75% (5-10xEQL)
VAC's 14 days soil RPD: D-100% {<5xEQL)

SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil QUALITY CONTROL

Metals 6 months general elements

Merouty 28 days ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)
. . Accuracy: spike, Ics, crm analyte specific recovery data
Confirmation: target organic analysis: GC/MS, or confirmatory column surrogate: <3xsd of historical mean
Sensitivity: EQL: Typically 2-5 x Method Detection Limit  yncertainty:  spike, los: measurement caleulated from
(MDL) historical analyte specific control
charts
RESULT ANNOTATION
Data Quality Objective s:  matrix spike recovery p: pending bes: batch specific les
Data Quality Indicator d: leboratory duplicate les:  laboratory centrol sample bmb: batch specific mb
Estimated Quantitation Limit -  laboratory triplicate crm:  certified reference material
not applicable r.  RPDrelative % difference  mb:  method blank

Sl 2z

Simon Mills Geoff Weir Jeremy Truong
Quality Control (Report signatory) Authorising Chemist (NATA signatory) Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au geoff.weir@labmark,com.au jeremy.truong{@labmark.com.au

This document is issued in accordance with NATA's accreditation requirements. @ copyright 2000

LabMark Environmental Laboratories ABN 30 008 127 802

* QYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 * MELBOURNE: 1868 Dandenong Road, Clayten VIC 3168
* Talephone: (02) 9476 6533 * Fax: {02) 8476 8219 * Telephone: (03) 9538 2277 * Fax: (03) 6538 2278
Forrz QS0144, Rev. | : Date Issued 060208
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NEPC GUIDELINE COMPLIANCE - DQO

1. GENERAL
A. Results relate specifically to samples as received. Sample reslts are not corrected for matrix spike, les, or
surrogate recovery data,
B. EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.
C. Laboratory QA/QC samples are specific to this project.
b. Inter-laboratory proficiency results are available upon request. NATA acoreditation details available at

www.nata.asn.au.

E. VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to
extraction.
F. Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd). If

recovery data <20%, then the relevant results for that compound are considered not reliable.

G. Recovery data (ms, surrogate, crm, les) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or
reject results is provided by the professional judgement of the senior analyst. The USEPA-CLP National
Functional Guidelines are referred to for specific recommendations.

H. Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods
not requiring sample preparation {eg, VOCs in water, etc) may report a common extraction and analysis date,

1. LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.
2, CHAIN OF CUSTODY {COC) & SAMPLE RECEIPT NOTICE {SRN) REQUIREMENTS
A SRN issued to client upon sample receipt & login verification.
B. Preservation & sampling date details specified on COC and SRN, unless noted.
C. Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend

holding time, refer to preservation chart). .

3 NATA ACCREDITED METHODS

A. NATA accreditation held for each in-house methad and sample matrix type reported, unless noted below (Refer
to subcontracted test reports for NATA accreditation status),

B. NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA
documents. Corporate Accreditation No. 13542,

C. Subcontracted analyses: Refer to Sample Receipt Notice and additional DQO comments.

This document is issued in accordance with NATA's accreditation requirements. © copyright 2000

LabMark Environmental Laboratories ABN 30 008 127 802
* GYDNEY: Untt 1, 8 Leighton Place Asquith NSW 2077 * MELBOURNE: 1868 Dandenong Road, Clayton VIC 3168
* Telephone: (02) 9476 6533 * Fax: (02) 9476 8219 * Telephone: {03} 9538 2277 * Fax: (03) 9538 2278
Form Q50144, Rev. 1 : Date lssued 060208
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4, QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REFORT

Matrix: SOIL

Page: Method: Totals: #d  %d-ratic  # #s  %os-ratio
1 BTEX by P&T 1 0 0% 0 0 0%
1 Volatile TPH by P&T (vIPH) 1 0 0% 0 0 0%
2 Petroleurn Hydrocarbons (TPH) 1 0 0% 0 0 0%
3 Acid extractable metals (M7) 1 0 0% 0 0 0%
4 Acid extractable metals - mercury 1 0 0% 0 0 0%
5 Moisture 1 - -- -- - --
GLOSSARY:

#d nuinber of discrete duplicate extractions/analyses perforned.

%d-ratic NEPC guideline for laboratory duplicates is | in 10 samples (min 10%).

#t number of triplicate extractions/analyses performed.

#s number of spiked samples analysed.

%s-ratio  USEPA guideline for laboratory matrix spikes is 1 in 20 samples {min 5%).

5. ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, unless indicated
below.,

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample vesult quality. LabMark DOES
NOT report NON-RELEVANT BATCH QA/QCdata. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review
by a accredited contaminated site EPA auditor, when and wherever necessary. Laboratory QASQC self assessment references available upon request.

This document is issued in accordance with NATA's accreditation requirements. ® copyright 2000

LabMark Envirgnmental Laboratories ABN 30 008 127 802
* SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 * MELBOURNE: 1868 Dandenong Road, Clayton VIC 3168
* Telephone: (02) 9476 6533 * Fax: {02) 9476 8219 * Telephone: (03) 9538 2277 * Fax: (03) 9538 2278

FarmQ50144, Rev. | : Date Tssued 06/02/08



SO/EVDL PARSSL 7ed] - § 32y 1080 wHod

ar72 9556 (50} Xea 2777 8656 {£0) teuoudalaL goTE DIA uojeld ‘peoy Guouspued 898Y : ANUNOHIW
6128 9rb6 (Z0) X2 §E59 946 (70) auoydajal £/02 MSN wunbsy ‘adeld UowBI31 8 ‘Tyun :

AINGAS

208 /21 800 O NGV SSLOJEI0GET [RUBLLLIOIALT el

ZrSELON

A\

YIVN

h'd

"ASW/DO/19d £q SISA[BUY JOURYISU [LIGT YHIM PJOBIXA [108 301-8 :7'9108/T620d
"ASN/ALLDD/L%d Aq SISAJeUY JOURAUL JWQT LA PAIBIXS 10 801-8 :T9109/T°6T0d

ISJUBTIIIOD

paytoads 9sImIoY30 SSTUR JYSteom A1p Sy/Swi ut possadxa sjnsay

or> %66 01> 01 uonoely 62 - 90
104 (Hd1A) L34 A4 HdL 2IM¥I0A
TOL0A/TETOH : POURIN
%Z01 %001 %601 - (3y/3m ¢ @) g} gAAD
- - - - JuaAY [e10],
o> %101 §'0> )] aus| ¥ -oyHo
1> %201 I> 1 susjAx-ered pue -ejow
1 (> %66 §0> ¢o auazuaqlApg
50> %001 ¢ S0 Qu3N[O,
70> %98 o> 0 auszug
104 L¥d 49 X314
TOA/T6TOH : POURIA
0L/eve OL/Eve 01/£/9¢ a1B(] SISA[RUY AI01EI0qE]
OL/E/FT 01/€/#T 01/E/vT are(] (uoneredald) uonoenxg A1ojeloqe
- - O1/E/81 207 U papIodas are(] Suljdureg
- - - (w) dog
010
20 20 7£081/1A4d uonesyHuepy ojdureg
. qu it | T9055T WO UIP] AL03EI0GET
/N :uo pansst spodal sapaoiadus podar siqy, CHQ T/ OJISIA SIIANILLIEIA] IDUAIBJIY JURI[ )
:9)e :
sisA[euy Jo OT/€0/6Z e elred UARIED QUEN WENOD  oqimoivHOAY ] TYANIWNOHIANS
DH:NO@SHDU oFed 1200 snyd s1auMe ] se[3no $IWEN] JUIEL))
[eug GJo1 :38ed 66SLY09 :oN 110day Laojeroqe]




SIVEONOT PARSST 3MC] : O 4 “5108T oL

6128 9716 (20) Xed £E59 9/b6 (70) :auoydapL £207 MSN WISy ‘832id voyBia g TN -

917z 8566 (€0} Xed £/z7 §E56 (€0) :BuoydaaL BITE DIA LoMeD ‘peoy Buouspueq §981 : INUNOETEW

AINGAS

708 £ZT 800 DE NGV S3U012I0qeT] [EIUSLIUCIIAUT YUBWqET

ZEsft oN
A\

vive
h"e

“ALY/D Kq SISARUY "(SH:SH:0T) PUBXH/QUOROY/NI( [WOT YIM pAROENXa IO 801-3 :T9009

SISO

pai1oads oSIAMIBYIO SSO[UN ISiom AIp Byy/Bw ul pessardxa synsay

- - - == 9€D - 01D Hd.L Jo umg
001> - 001> 001 uonoeLy 9¢0 - 62O
001> %00T 001> 001 uotaer g7 - S1D
05> - 05> o< nondel 12 - 01D
109 (H4 L) sueqIedoIpsAy wnajed)dd
79001 * POYRIN
01/£/5C 01/€/8C 01/€/5¢ a1e(] SISA[BUY AIOIRIONET]
01//vT or/eve | oL/EmT ayeq (uoperedaid) uopoenxy Alojeloqe ]
- - 01/¢/81 20D U0 papIodal 2je( Sutjdures
- - - (w) ydeq
010
20 20 zeosy/1ad uoyesluap] Sjdures
qut 831 T9055T UONEIIUIP] AL0)RI0OGE]
/N uo panss] spodar sapaotadns podal sy, S+91 L ORIA 2[[1AMNOLLIEIA $AIWIIIIY JIIED
:9)e .
SISA[BUY JO 01/£0/6T 21ed elred uApred SWEN PEIUCD o0 yHOEY TYANIANOHIANT
9JBJ T3] o3ed 10400 snjd siamred se[SnoQ DWEN JEALD
Teury ¢Joz :adeq 66ELF03 0N 110day Alojeroqe]




THEEL ON

SOA/D1 PANSSLne(] 0 'A% "§T0S Ty ImI0] A
g7z 9556 (€0} Xed 247 8ES6 (£0) oUoYdaPL B9TE DIA uowe]) ‘peoy Buoudpued 8981 : INUNOTTIW PN
6128 946 (Z0) Xed £559 0/b6 (z0) :aU0ydaPL 2202 MSN Yunbsy ‘@02l uCWBRT 8 TN © AINAAS 708 £77 800 OE NEV SAlCletoqe] [HUBIUOIAUT HIBKGET v

-STA-JOI Aq SIsA[euy *pIog SLIOTYOOIPAL/OLIIU Ul pa1sadIp 3¢°0 :T°TT0H

ISUOUITIO))

paiioads asiauay0 ssapun Siam AIp Syy/Suw ul possardxs s1nsay

s> %16 %ET1 SL < wmz
(42 %011 %101 1L T pea]
1> %001 %T01 33 I IN
> %56 %S1T1 LT z 1addop
> %111 %yl Ly 1 wniworyy
10> %811 %E6 7o 10 wnrwpe)
> %€01 %0ZT 6 I OWIAsIY
104 (LIAD s[e3om A[QEIIEAXD PRV
TTUWA ¢ POYRIA
o1/e/sz | oue/sT | OT/E/ST | O/E/ST ale( SIsA[euy Alojeoqe]
01/¢/42 0L/£/4T O/ENVT 01/£/%C sjeq (noneredsiq) uonoenxXy Alojeioge]
- - - 01/€/81 DOD uo paplozal s Buljdures
- - - - (w) ydoq
010
20 20 20 ze0s1/1ad uoneoynusp] ofdureg
qu s uLd 79055T uonEaynuIp) A10jEI0qET]
V/N o pansst siodal sapaosadns podar suy), SO/ 0N [IAYOLITRIA IDUXIIY A
stsAjeuy Jo | 01/£0/6T el Blfed uApred RUEN PET0D  oaioLyHOaY 1 TVANIWNOHIANT
21BJHILI3)) oFed 19400 snyd sisupred se[Sno(q 2DWEN JURD)

[eulg ¢Jo ¢ :aBegd G66ELF0T :oN Joday A0jeroqe]



SO/EQVGT Ponss] #1LeL - 0 A%y 'SpLOSD vited

6178 94b6 (20) 'Xed ££59 9/p6 (20) uoydajpL Z/0T MSN umbsy ‘aleid uoufila 8 ‘Taun

/77 8556 (£0) :xed 27T 856 (€0) auoydaPL gOTE DIA uoder) ‘peoy Buouspueq 8981 : INJINOET3W

AINAAS

708 £ZT 800 OE NEV S8U0]RI0q] (EUBLIIOIALL YIlWNGET]

TRSEL 0N

N\
vien
A

"SI 10 SIN-ADT-AD Aq SISATEUY "Ioe SHO[YooIpAL/LII M PAISIBIP 570 T'9T0H

‘SJUSILOY)

paytoads o5IMIBII0 SsAfUN JgSom A1p 3y/8w a1 passardxa g nsay

00> %06 %58 81°0 SO0 ASISIN
104 AIndI3uI - S[E)PW [QERELXD PIOY
T900H : POYRN
0T/eve 01/E/vT 01/E/vT 01/¢/5T are(] sIsAJeuy AlojeloqeT]
01/EFT O1/EFT 01/E/FT 01/ET speT (uonesedaly) uonornxy A1ojeloge]
- - - 01/£/81 D00 uo papiodai e Sufjdues
- - - - (w) yadog
010

20 20 20 7€081/1ad uolgeoypuap] Jdures
qu 89| L) 790857 uonrIIuRp] A10jeI0qEY

V/N :uo pansst spodal sapassadas pedal sy, SH91 L 01BN ITANILUEIN EALIEREIE: LT )

e b
sisd[euy Jo 01/€0/6T 3ed Elfed uApied WEN PTUOT  oamiolvHOaY 1 TYANINNOHIANT
IJBIILID) a3ed 10A00 snid siouped se|snog ot JUIIE) -
[BuLg GJot :28ed 66€L10H 10N Hoday Arojeroqe]




SOVEDADY Panss] 1% O A G100 MR

87z 8ES6 (£0) :Xed £/7T 8556 (€0) Buoydaiel §9T€ DIA uoMe) ‘peoy Buouspueq g98T : INUNOETAW

6128 9/b6 (20) IXB4 ££59 9/b6 (Z0) :auoydo[dL £Z0T MSN Yirbsy ‘adeld uolybisT g ‘T Iun AINGAS 708 £ZT 800 0¢ NgY S9103R10q2T [EUALLUCIIAUT YRl gE)

TFSEL ON

PN

VivH

A4

"M/M 95 UL aIE §J[usay sisAfeue srnawiAeId £q 21mSION 7°S00H

ISTUAUIIOY)

paij1oads aSIMIOUIO SSI[UN A/M o, Ul PassaKdxa s)nsay

9 - SIMSTON

103 2INISIOTN

75001 : POYRIN

01/€/5¢C ale(] SisA[euy Alojeioqe]

OL/E/T are(] (uoneredsid) uonselxg Al0jeloqe ]

01/£/81 07} U0 paplodar apec Juidures

- (un) pdaq
010

2€081/1d8 uoneoynuapy ojdureg

790557 TonEIuAP] AX0jeI0qE]

sisA[euy Jo
QIBOIJIIA)

[eurq

/N 10 pansst spodss sapasradns podar sy,
01/£0/6T :ME(
a8ed 19400 snd

G Jo ¢ :adeyg

SHO1L ONRIA ANIANILLIEN
e[[e ukpreD
siomieJ se|snogq

66€L¥0d

190UAIIINY YUALD

:2mE)] L0

SHHOLYHOGYT TVINIWNOHIANSG

2ureN JUdI)

10N Jodayg Arojeloqery




Report Date : 22/03/2010
Report Time : 2:22:383PM

{8) LenlsMViear!

ENVIRONMENTAL LABCRATORIES Sal’nple i
-
Receipt o
Quality, Service, Support Notice (SRN) for E047399
Client Defails Laboratory Reference Information
Client Name: Douglas Partners - Please have this information ready !
Client Phone: 02 9809 0666 - when contacting Labmark. !
Client Fax: 0298094085 | TTTTTTTooTTonooonnmomTooTTTmTTITTmTTo
Contact Name: Caitlyn Falla Laboratory Report: E047399
Contact Email: Caitlyn.falla@douglaspartners.com.au Quotation Number: - Not provided, standard prices apply
Client Address: 96 Hermitage Road Laboratory Address: Unit 1, § Leighton PL
West Ryde NSW 2114 Asquith NSW 2077
Project Name: Marrickville Metro Phone: 612 9476 6533
Project Number: 71645 Fax: 6129476 8219
C Serial Number:- ided -
CoC Serial Number: - Not prOV{ded Sample Receipt Contact: Ros Schacht
Purchase Order: - Not provided - :
s . , . Email: Ros.Schacht@labmark.com.au
urcharge: No surcharge applied (results by 6:30pm on .
due date) Reporting Contact: Leanne Boag

Sample Matrix: SOIL Email: leanne boag@labmark.com.au
Date Sampled {earliest date}): 18/03/20140 NATA Accreditation: 13542
Date Samples Received: 19/03/2010 TGA GMP License: 185-336 (Sydney)
Date Sample Receipt Notice issued:  22/03/2010 APVMA License: 6105 (Sydney)
Date Preliminary Report Due: 29/03/2010 AQIS Approval: NO356 (Sydney)
Client TAT Request Date: 29/03/2010 AQIS Entry Permit: 200521534 (Sydney)
Reporting Requirements: Electronic Data Download required:No | Invoice Number: 10EA8714 |
Sample Condition: COC received with samples. Report number and lab ID's defined on COC.

Samples received in good order .

Samples received with cooling media: Ice bricks .

Samples received chilled.

Security seals not used .

Sample container & chemical preservation suitable .
Comments:
Holding Times: Date received allows for sufficient time to meet Technical Helding Times.
Preservation: Chemical preservation of samples satisfactory for requested analytes.

Important Notes:

LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of whether they have undergone
analytical testing. Sample disposal of environmental samples shall be 31 days {water) and 3 months (soil, HNO3 preserved samples)
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested o be held in non-refrigerated storage
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and
verified, All report copies may be retracted where full pavment does not occur within the aareed settlement period.

Analysis comments:

Subcontracted Analyses:

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au

Form QS0012, Rev 13: Date ssued 14/12/08.



@ fonlePReneric

EHVIRONMENTAL LABORATORIES

Quality, Service, Support

Report Date : 22/03/2010
Report Time : 2:22:38PM

Sample

Receipt o
Notice (SRN) for E047399

The table below represents LabMari's understanding and interpretation of the customer supplied sample COC request (refer to SRN comments section
on first page for external subcontracting method details). Please confirm that your COC request has been entered comrectly. Due to THT and TAT
requirements, testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to festing.

No. Date Depth

Client Sample ID

Requested Analysis

255062 18/03

BD1/18032010

Totals:

— | @ |BTEX by PAT

« { @ | Acid extractable metals - mercury

w | @ |Ac extractable metals (M7)

— | @ | Moisture

—~ | @ | PREP Not Reported

- | @ ]Patroleum Hydrocarbons (TPH)

— | | Volatile TPH by P&T (VIPH)

'PREP Not Reported' refers to an internal laberatory instruction - client confirmation of this parameter is nof required.

Thank you for choosing Labmark to analyse your project samples.

Additional information on www.labmark.com.au

Form 50012, Rev 13; Date Issued 14/12/08.




ENVIROMMENTAL LARGRITORIER

Quality, Service, Support

Report Date : 22/03/2010
Report Time : 2:22:38PM

Sample

Receipt e
Notice (SRN) for 5047399

Requested Analysis

wn

'T]

P~

=

Ne¢. Date Depth Client Sample [D 2
255062 18/03 BD1/18032010 .
Totals: 1

Thank you for choosing Labmark to analyse your project samples.

Additional information on www.labmark.com.au

Form QS0012, Rev 13: Date Issued 14/12/08.
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APPENDIX D
Quality Assurance / Quality Control Results
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QA/QC PROCEDURES AND RESULTS

Q1 - FIELD QUALITY ASSURANCE AND QUALITY CONTROL

The field quality control (QC) procedures for sampling as prescribed in Douglas Partners

Field Procedures Manual were followed at all times during the assessment.

Q1.1 Sampling Team
Field sampling was undertaken by DP Engineers Caitlyn Falla, Fiona Wong and Brendan
O’Kane from 12 to the 31 March 2010. Sampling was undertaken predominately during fine

weather conditions.

Q1.2 Sample Collection and Dispatch
Sample collection procedures and dispatch for soil are reported in Section 8.7, Soll

Sampling Procedure.

Q1.3 Logs

Logs for each sampling location were recorded in the field. The location of individual
samples were recorded on the field logs along with location, depth, initials of sampler,
replicate locations, replicate type, site observations and weather conditions. Logs are

presented in Appendix F.

Q1.4 Chain-of-Custody (COC)
Analysis to be performed on each sample was recorded on the COC which accompanied
samples to the analytical laboratory. Signed copies of COCs are presented in Appendix D,

following the laboratory reports.

Q1.5 Sample Splitting Techniques

Replicate samples were collected in the field as a measure of accuracy, precision and
repeatability of the results. Field replicate samples for soil were collected from the same
location and at an identical depth to the primary sample. Equal portions of the recovered

sample were placed into the sampling jars and sealed. The sample was not homogenised



(/)] Douglas Partners

in a bowl and then split, as this process can lead to loss of volatiles from the soil should

they be present.

Field replicate samples for groundwater were collected from the sample well as the primary

sample. No mixing was carried out.

Replicate samples were labelled with a DP identification number, recorded on DP bore logs,

S0 as to conceal their relationship to their primary sample from the analysing laboratory.

Q1.6 Field Instrument Calibration
The groundwater parameters were measured with a 90FL-T water quality meter. The water
guality meter was calibrated at ThermoFisher Scientific on 04/02/2010 and the pH meter

was calibrated prior to use in the field with pH buffer solutions of 4 and 10.

All soil samples were screened for the presence of total photo-ionisable compounds

(TOPIC) using a calibrated photo-ionisation detector (PID).

Q1.7 Decontamination Procedures
Soil samples were recovered directly from the auger with rubber disposable gloves.

Disposable tubing was used to sample each groundwater well.

Q1.8 Trip Spikes

According to the NSW EPA Guidelines for Consultants Reporting on Contaminated Sites
(1997), laboratory prepared trip spikes are to be taken into the field, subjected to the same
preservation methods as the field samples, then analysed, for the purposes of determining

the losses in volatile organics incurred prior to reaching the laboratory.

The laboratory prepared soil trip spikes which were preserved in the standard manner and
taken into the field unopened. The volatile organic recovery rates are shown below. At this
stage, the laboratory has no standard acceptance limits in recovery rates as results from in-
house laboratory controls often vary. Results (Table Q1) indicate that overall the
percentage loss for BTEX during the sample transport was minimal and therefore it is
considered that appropriate preservation techniques were employed. The results also

indicate that any potential loss of volatiles from the recovered samples that might have
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occurred would only be

the assessment.

minimal and would therefore not affect the outcome/conclusions of

Table Q1 — Trip Spike Results

Sample ID

Matrix

Recovery (%)

Benzene

Toluene

Ethyl
Benzene

m+p xylene

o xylene

TS 1 17/03/2010
(38986-7)

soil

98%

98%

98%

97%

97%

TS2 - 24/03/2010
(39246-14)

soil

98%

97%

98%

97%

98%

Q1.9 Trip Blanks

Laboratory prepared water trip blanks were taken out to the field unopened, subjected to the
same preservation methods as the field samples, then analysed for the purposes of

determining the transfer of contaminants into the blank sample incurred prior to reaching the

laboratory. The result of the laboratory analysis for the trip blanks is shown in Table Q2.

Table Q2 Trip Blank Results

Sample ID BTEX
Matrix
Benzene | Toluene Ethyl Benzene m+p xylene o xylene

TB1 -17/03/2010

soll <1.0 <1.0 <1.0 <2.0 <1.0
(38986-6)
TB2 - 24/03/2010

soil <1.0 <1.0 <1.0 <2.0 <1.0
(39246-13)

The concentrations of analytes were all below practical quantitation limits indicating that

cross contamination had not occurred during the course of the round trip from the site to the

laboratory.
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Q1.10 Relative Percentage Difference

A measure of the consistency of results for field samples is derived by the calculation of
relative percentage differences (RPDs) for duplicate samples. A RPD of + 30% is generally
considered acceptable for inorganic analytes by the DECC, although in general a wider

RPD range may be acceptable for organic analytes (up to 50%).

Q1.10.1 Intra-Laboratory Analysis
Intra-laboratory replicates were conducted as an internal check of the reproductively within
the primary laboratory (Envirolab Services Pty Ltd) and as a measure of consistency of
sampling techniques. Replicate samples were collected at a rate of approximately one
replicate sample for every ten original samples collected and also analysed at a rate of 10%
of primary samples analysed. Chemicals of concern were analysed at a higher frequency to
other chemicals of secondary concern. In total one sample and the replicate pair were
analysed for heavy metals, TPH C¢-Cy and BTEX. Water samples were analysed for the full
analyte suite. BH2/0.4-0.5 and BH5/0.05-0.1 were the samples chosen to be duplicated for
the sample cohort at the time of the investigation. BH7 was the groundwater sampled

chosen to be duplicated.

The comparative results of analysis between original and replicate samples are summarised

in the tables below.
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Table Q3 — Intra-laboratory Results for Heavy Metals and TPH/BTEX

Sample
o Heavy Metals

Description
As Cd Cr Cu Pb Hg Ni Zn
BH2/0.4-0.5 35 <0.5 35 28 48 0.1 38 65
BD1/18032010 37 <0.5 46 33 53 0.1 40 74
Difference 2 0 11 5 5 0 2 10
RPD(%) 6 0 27 16 10 0 5 13
BH5/0.05-0.1 <4 <0.5 3 260 8 <0.1 8 49

BD1/17032010
<4 <0.5 3 250 9 <0.1 8 51
Difference 0 0 0 10 1 0 0 2
RPD(%) 0 0 0 4 12 0 0 4
BH7 <1 <0.1 <1l <1 <1l <0.5 1 18
BD1/31032010 <1 <0.1 <1 <1 <1 <0.5 1 18
Difference 0 0 0 0 0 0 0 0
RPD(%) 0 0 0 0 0 0 0 0
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Sample
o TPH BTEX
Description
Total
C6-C9 C10-C36 Benzene Tolene Ethylbenzene
Xylene
BH2/0.4-0.5 <25 <250 <0.5 <0.5 <1.0 <3.0
BD1/18032010 <25 <250 <0.5 <0.5 <1.0 <3.0
Difference 0 0 0 0 0 0
RPD(%) 0 0 0 0 0 0
BH5/0.05-0.1 <25 <250 <0.5 <0.5 <1.0 <3.0
BD1/17032010
<25 <250 <0.5 <0.5 <1.0 <3.0
Difference 0 0 0 0 0 0
RPD(%) 0 0 0 0 0 0
BH7 <10 <250 <1 <1 <1 <3
BD1/31032010 <10 <250 <1l <1l <1 <3
Difference 0 0 0 0 0 0
RPD(%) 0 0 0 0 0 0

The calculated RPD values for heavy metals, TPH Cq-Cy and BTEX were all within the
acceptable range of + 30 for the samples and their replicates. It is therefore considered that
the results indicate an acceptable consistency between the samples and their replicates
and indicate that suitable field sampling methodology was adopted and laboratory precision

was achieved.

Q1.10.2 Inter-Laboratory Analysis
Inter-laboratory replicates were conducted as a check of the reproductivity within the
primary laboratory (Envirolab Services Pty Ltd) and a secondary laboratory (Labmark) and
as a measure of consistency of sampling techniques. One sample was taken as an inter-
laboratory sample per round of sampling in addition to intra-laboratory samples. Chemicals
of concern were analysed at a higher frequency to other chemicals of secondary concern.
Soil was analysed for heavy metals, TPH Cs-Cy and BTEX. BHZ2/0.4-0.5 was the sample

that was chosen to be duplicated for the sample cohort at the time of the investigation.
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The comparative results of analysis between original and replicate samples are summarised

in the tables below.

Table Q4 - Soil — Labmark inter-laboratory sample for Heavy Metals and TPH/BTEX

Duplicate Sample Heavy Metals
analysed b _—
y y Description As Cd Cr Cu Pb Hg Ni Zn
BH2/0.4-0.5 35 <0.5 35 28 48 0.1 38 65
BD1/1803201 39 0.2 47 27 71 0.18 35 75
LabMark 0
Difference 4 0 12 1 23 0.08 3 10
RPD(%) 11 0 29 4 39 57 8 14
Duplicate Sample TPH BTEX
analysed by — Total
Description C6-C9 | C10-C36 | Benzene | Toluene Y- ot
benzene Xylene
BH2/0.4-0.5 <25 <250 <0.5 <0.5 <1.0 <3.0
BD1/18032010 <10 <250 <0.2 <0.5 <0.5 <15
LabMark
Difference 0 0 0 0 0 0
RPD(%) 0 0 0 0 0 0

The calculated RPD values for heavy metals, TPH Cq-Cy and BTEX were all within the
acceptable range of + 30 for the samples and their replicates, with the exception of lead and
mercury. This is likely to be attributable to the heterogeneous nature of the filling present in
the samples. It is considered that the results indicate an acceptable consistency between
the samples and their replicates and indicate that suitable field sampling methodology was

adopted and laboratory precision was achieved.
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Q2 - LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL

Q2.1 Laboratory Accreditation

Only laboratories accredited by the National Association of Testing Authorities (NATA) for
the chemical analyses undertaken were used for analysis of samples recovered as part of
this assessment. Samples were submitted to Envirolab Services Pty Ltd (Chatswood) for

analysis.

Envirolab are NATA accredited for the analyses undertaken. Envirolab's accreditation
number is 2901 and they are accredited for compliance with ISO/IEC 17025. In-house
procedures are employed by Envirolab in the absence of documented standards. This is

performed yearly and is reviewed by NATA.

Envirolab participate in all common Proficiency Rounds including NARL (NMI) for organics
and metals, PTA (NATA for organics, inorganics, asbestos and metals, QLD Govt for
SPOCAS and National Residue Survey for metals). Envirolab also participate in non-

accredited rounds conducted by the University of Wollongong.

Labmark were used as the inter-laboratory for this investigation and are also NATA

accredited for the analyses undertaken.

Q2.2 Chain-of-Custody

Chain-of-custody information was recorded on the DP standard chain-of-custody (COC)
sheets, which accompanied samples to the analytical laboratories. COCs contained
sampling date, receipt date and time and the identity of samples. Copies of COCs, signed

by the analytical laboratories, are presented in Appendix D, following the laboratory reports.

Q2.3 Batch Numbers and Holding Times
The following table lists the laboratory batch numbers applicable to this assessment,

together with the corresponding sampling, sample receipt and COC receipt dates.
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Table Q5 — Batch Details

Laboratory Batch No. Sampling Date | Sample Receipt COC Receipt
Envirolab 38861 12/03/2010 15/03/2010 15/03/2010
Envirolab 38986 16-17/03/2010 17/03/2010 17/03/2010
Envirolab 39074 18/03/2010 19/03/2010 19/03/2010
Envirolab 39246 22-24/03/2010 24/03/2010 24/03/2010
Envirolab 39498 30-31/03/2010 31/03/2010 31/03/2010

Schedule B(3) of the National Environment Protection (Assessment of Site Contamination)
Measure 1999 (NEPM) prepared by the National Environment Protection Council (NEPC),

details recommended maximum holding times for samples for various analytes.

A review of the laboratory report sheets and chain-of-custody documentation indicated that

holding times were met by both laboratories, as summarised in the table below.

Table Q6 - Holding Times

Matrix Analyte Recommended Maximum Holding Time Met
Holding Time
Soil CH:Ea\gl/)M:;alalAzsn Cd, Cr, 6 months yes
TPH Ce-Co 14 days yes
TPH C10-C3s 14 days yes
BTEX 14 days yes
PAH 14 days yes
OCP 14 days yes
OPP 14 days yes
PCB 14 days yes
Phenols 14 days yes
VOCs 14 days yes
pH 7 days yes
Asbestos Nil yes
Water Metals 6 months yes
TPH Ce-Co 14 days yes
TPH C10-Css 7 days yes
BTEX 14 days yes
PAH 7 days yes
OCP 7 days yes
OPP 7 days yes
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Matrix Analyte Recommended Maximum Holding Time Met
Holding Time
PCB 7 days yes
Speciated phenols 7 days yes
VOCs 14 days yes
pH 6 hours yes
hardness 28 days yes

Q2.4 Analytical Methods
The laboratory analytical methods are provided on the laboratory certificates in Appendix D

and summarised below in Table Q7.

The test methods used by the laboratories generally comply with those listed in the NEPM
and the Australian and New Zealand Environment and Conservation Council (ANZECC)-
1996 “Guidelines for the Laboratory Analysis of Contaminated Soils”. Alternate methods
used by the laboratories (i.e. not identified in the NEPM and ANZECC guidelines) have
been validated by the laboratories, as recommended in the NEPM and ANZECC guidelines,
and endorsed by NATA.
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Table Q7 - Soil Analysis

Analyte

PQL / LOR *(mg/kg)
Envirolab / Labmark

Envirolab Reference
Method

Labmark Reference Method

identification using

Polarised Light Microscopy

and Dispersion Staining
Techniques.

Heavy Metals Cd, {1.0/0.1-5.0 ICP-AES E022.2 digested in nitric/hydrochloric
Cr, Cu, Pb, Ni, Zn (Metals.20) acid, analysis by ICP-MS
Arsenic (As) 4.0/1.0 ICP-AES E022.2 digested in nitric/hydrochloric
(Metals.20) acid, analysis by ICP-MS
Mercury (Hg) 0.10/0.05 CV-AAS E026.2 digested in nitric/hydrochloric
(Metals.21) acid, analysis by CV-ICP-MS or FIMS
TPH Cs-Co 25/10 P&T/GC/IMS E029.2/E016.2 methanol extraction,
(GC.16) analysis by P&T/GC/FID/MSD
TPH C10-C36 250/ 250 GC/FID E006.2 DCM/Acetone/Hexane
(10:45:45) extraction, analysis by
(GC.3) GCIFID
BTEX 0.5-2/0.2-1.0 P&T/GCIMS E002.2 methanol extraction, analysis
(GC.14) by P&T/GC/PID/MSD
OCP 0.1/0.05 GC/ECD E013.2 DCM/Acetone/Hexane
(10:45:45) extraction, analysis by
(GC.5) GCldual ECD
PCB 0.1/05 GC/ECD E013.2 DCM/Acetone/Hexane
(10:45:45) extraction, analysis by
(GC.6) GC/dual ECD
PAH 0.05-0.1/0.5-1.0 GC/MS E007.2 DCM/Acetone/Hexane
(GC.12 subset) g((_):./zlt/lsé%) extraction, analysis by
Phenols 1-10/0.5-1.0 GC/MS E008.2 DCM/Acetone/Hexane
10:45:45) extraction, analysis b
(GC.12) EBC/MS ) ey
Asbestos qualitative identification | AS4964-2004, qualitative Not analysed

1: Practical Quantitation Limit / Limit of Reporting
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Q2.5 Practical Quantitation Limits - PQLs
The PQL (also referred to by some laboratories as the limit of reporting) is the lowest

guantity of an analyte which can be detected by the adopted analysis.

A review of the laboratory results indicated that all PQLs were below the site assessment

criteria.

Q2.6 Surrogate Spike

This sample is prepared by adding a known amount of surrogate, which behaves similarly to
the analyte, prior to analysis of each sample. The recovery result indicates the proportion of
the known concentration of the surrogate that is detected during analysis. The following

Table Q8 summarises the reported recoveries and the acceptance criteria adopted by

Envirolab.
Table Q8 — Surrogate Spike Recoveries
Laboratory Reported Recoveries Acceptance Limits
Envirolab 72-137% 60-140% organics
- 10-140% SVOC and speciated phenols

The reported recoveries are within acceptance limits, indicating that the extraction

technigue was effective.

Q2.7 Laboratory Control Sample (LCS)

This sample comprises spiking either a standard reference material or a control matrix
(such as a blank of sand or water) with a known concentration of specific analytes. The
control sample is analysed with the sample batch and the recorded concentrations reported
as a percentage recovery of the known or expected concentration, in order to determine
how the laboratory has performed with regard to sample preparation and analytical
procedure. LCS are analysed at a frequency of 1 in 20, with a minimum of one analysed

per batch.
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The following Table Q9 summarises the reported recoveries and the acceptance criteria

adopted by Envirolab.

Table Q9 — Laboratory Control Samples

Laboratory Reported Recoveries Acceptance Limits
Envirolab 94-115% 70-130% inorganics / metals
68-138% 60-140% organics

10-140% SVOC and speciated phenols

The results are within acceptance limits as specified by Envirolab, indicating that the

extraction and analytical techniques were effective.

Q2.8 Laboratory Duplicate Results

The laboratory prepares duplicate samples from the supplied samples (original samples)
and/or laboratory spiked samples, and carries out preparation and testing in the same
manner as the original sample. The duplicate sample provides an indication of laboratory
precision and reproducibility. The comparisons between the laboratory duplicates and
original samples are reported on the laboratory test results certificates as Relative

Percentage Difference (RPD).

The following Table Q10 summarises the reported RPD and the acceptance criteria

adopted by Envirolab.

Table Q10 — Laboratory Duplicate Samples

Laboratory Reported Recoveries Acceptance Limits

Envirolab 0-100 % >5xPQL : 0-50% RPD
<5xPQL : any RPD

The reported RPD for Envirolab were within the acceptance criteria adopted.
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Q2.9 Laboratory Blank Results

The laboratory blank, sometimes referred to as the method blank or reagent blank is the
sample prepared and analysed at the beginning of every analytical run, following calibration
of the analytical apparatus. This is the component of the analytical signal which is not
derived from the sample but from reagents, glassware etc, it can be determined by
processing solvents and reagents in exactly the same manner as for samples. Laboratory

blanks are analysed at a frequency of 1 in 20, with a minimum of one per batch.

The laboratory results for blanks indicated concentrations of all analytes to be below PQL

therefore the results were considered to be acceptable.

Q2.10 Matrix Spike

The purpose of matrix spikes is to monitor the performance of the analytical methods used
and to determine whether matrix interferences exist. Samples and replicates are spiked
with identical concentrations of the target analyte before extraction or digestion. The results

are reported as percentage recoveries of the known spike concentration.

The following Table Q11 summarises the reported RPD and the acceptance criteria

adopted by each of the laboratories.

Table Q11 — Matrix Spike Samples

Laboratory Reported Recoveries Acceptance Limits
Envirolab 94-115% 70-130% inorganics / metals

93-104% 60-140% organics
} 10-140% SVOC and speciated phenols

The matrix spike data presented fall within the acceptance limits of the laboratory.
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GRAPHIC SYMBOLS FOR SOIL & ROCK

—

<
4

«

SOIL
BITUMINOUS CONCRETE

CONCRETE
TOPSOIL
FILLING
PEAT

CLAY

SILTY CLAY

SILT

4% SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

CLAYEY SILT

T4 SANDY SILT

SAND

74 CLAYEY SAND

£F0F SILTY SAND

GRAVEL

| SANDY GRAVEL

COBBLES/BOULDER

TALUS

SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

)| CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

1 SANDSTONE COARSE GRAINED

SILTSTONE

1 LAMINITE

MUDSTONE, CLAYSTONE, SHALE
COAL
LIMESTONE

SEAMS

SEAM SEAM
>10mm MM <10mm

METAMORPHIC ROCK
SLATE, PHYLLITE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

+

+

/</<+

<<

o

'U-U<</</<++

_U-U<</<

GRANITE

DOLERITE, BASALT

TUFF

PORPHYRY
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Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 8.4 m AHD BORE No: BH1
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 12 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing Well
1| Depth s2 ) 3]_3 .
Z| (m) of &3 2 %_ 2 Results & 5 Construction
Strata o Flol| 8 Comments Details
0.1 FILLING - brown, sandy silt with some woodchips, rootlets -RGCY AE"f 0.9 PID=3.7ppm
filling / 03
=l FILLING - grey brown silt with some fine to medium AE T s PID=2.3ppm
0.6\ grained sand and fine grained gravel filling 7
[ SILTY CLAY - dark grey to brown, silty clay, moist A 0.8 pp = 360kPa i
L1 1.0~ (possible filling) AE | 1.0 PID=2.6ppm L1
CLAY - stiff, mottled red brown and grey clay with a trace s 254
N of ironstone gravel, moist N=9
1.45
2 20 - - - -2
CLAY - very stiff, mottled red and light grey clay, moist i
Lol aE | 22 PID=2.0 i
Lol =2.0ppm L
[ s | 25 37,11 i
265 N=18 L
-3 L3
Lol aE | 23 PID=2.1ppm
[ 35 PP
L 38 _ _ 38 i
r CLAY - very stiff to hard, red brown and light grey clay E PID=2.2ppm -
4 with ironstone bands, damp 4.0 4
s 4,15,25/130mm
L L refusal
[T 443
-5 50 - —4 -5
SHALY CLAY - hard, light grey, shaly clay, damp s i
L 0 55 i
R 10,18,25/110mm [
A4 refusal L
r 591 —— 5.91 r
r6 SILTSTONE - extremely low then very low strength, dark r6
[ grey siltstone ] !
L7 — 70 25/100mm L7
i 71 —5 71 refusal i
SILTSTONE/LAMINITE - extremely low then extremely Bors 705 pp = 310kPa r
[ low to very low strength, extremely to highly weathered, X c ’ [
grey siltstone/laminite. Some low strength bands . r
g I= 7.7 g
s e s
] 8.2 pp = 370kPa :
i T c i
Lo __: Lo
. N - 9.6
9.6-10.72m: some fine grained sandstone laminations c
RIG: Bobcat DRILLER: SS LOGGED: CF/SI CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 7.1m; NMLC-Coring to 14.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *Denotes field replicate sample BD1/12032010 collected. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dichrbed sarmpe Bib Proto tarreation dotector
isturbed sampl N Initials:
B Buk sampl S Standard
5 Bl ) A e S (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa)
C__ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 8.4 m AHD BORE No: BH1
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 12 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description o Sampling & In Situ Testing Well
1| Depth s2 ) 3]_3 .
Z| (m) of &3 2 % 2 Results & 5 Construction
Strata o Flol| 8 Comments Details
SILTSTONE/LAMINITE - extremely low then extremely —| C 18?2 Pp = 390kPa I
[ [ low to very low strength, extremely to highly weathered, o : [
ot grey siltstone/laminite. Some low strength bands . r
[ (continued) — ] A
10.72| SILTSTONE/LAMINITE - see previous page =) C i
- 11 -—1 1
11.2 ——————— 11.2 r
[l LAMINITE - very low to low strength, highly weathered, @ [~ r
[T fragmented, light grey to grey laminite with approximately — [---- - [
30% fine grained sandstone laminations T 3
12 = F12
..... c r
o N
1265 . . =
LAMINITE - medium strength, slightly weathered, @~ |———
3 fragmented to fractured, light grey to grey laminite with [~ 3
r13 approximately 30% fine grained sandstone laminations. o 13.0 PL(A) = 0.8MPa F13
Very low to low strength bands from 13.33-13.48m [~ 13.05 L
F'l 135 - - - :
LAMINITE - medium to high strength, fresh, slighty == r
fractured, light grey to grey laminite with approximately =~ [--- -~ c 137 PL(A) = 0.9MPa [
20% fine grained sandstone laminations o 3
4 r14
Lol X 14.4 PL(A) = 1.5MPa
[ [ 145 - - 14.5
Bore discontinued at 14.5m i
15 F1s
16 -—16
17 -—17
L 18 L1g
[of [
L 10 F1g
RIG: Bobcat DRILLER: SS LOGGED: CF/SI CASING: HW to 4.0m

TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 7.1m; NMLC-Coring to 14.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *Denotes field replicate sample BD1/12032010 collected. E = Environmental sample

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Buksampl S Standard penetration test nitials: (
D Aaee, o mmda) L Do B Sreaoh (58 Pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 6.4 m AHD BORE No: BH2
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 18 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing Well
_i| Depth £9 P 2 c .
2| (m) of g9 % g e Results & g onstruction
Strata o Flol| 8 Comments Details
018/ _CONCRETE A4 0
[l FILLING - grey brown, silty clay and fine grained sand AEJ 03 PID=0.5ppm
with some concrete gravel filling AE* ] 04 PID=1.4ppm
0.6 0.5
SILTY CLAY - orange brown to red brown, silty clay with /|
trace of ironstone gravel, moist (possible filling) V4
-1 1.0 1.0 r1
CLAY - stiff, mottled orange brown and light grey clay with 445
[ [ trace of ironstone gravel, moist S N= 9
[l 145
AE '8 PID=1.4
-2 20 e -2
Rl E g:g PID=1.2ppm I
[ [ 265 356 I
CLAY - very stiff and hard, mottled red brown and light S N=11 i
3 5 grey clay with some ironstone gravel, moist AE | 29 PID=1.3ppm 3 s
L 295 C
-4 40 -4
514,18 L
[ [ s N=32 i
1 4.45 [
-5 L5
L 55
513,16
S N=29
L6 5.95 L6
-7 7.0 r7
71 ==
SHALY CLAY - very stiff to hard, mottled red brown and A s 813,18
[ grey shaly clay, damp to moist -/~ N =31
L' >/ 7.45
8 ey -8
:t}l: Ay
_ /- 85
L - 8,12,16
: S N=28
Lo o 8.95 Lo
9.9 —14
RIG: DT 100 DRILLER: RKE LOGGED: CF/SI CASING: HW to 2.5m; HQ to 10.1m

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 10.1m; NMLC-Coring to 14.15m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: *Denotes field duplicate/triplicate sample taken. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Buksampl S Standard penetration test nitials: (
5 e o) S e S )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 6.4 m AHD BORE No: BH2
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 18 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description © Sampling & In Situ Testing Well
_i| Depth £9 P 2 c .
2| (m) of g9 % g e Results & g onstruction
Strata o Flol| 8 Comments Details
10.1 SILTSTONE/LAMINITE - very low to low strength, red = s J709 20/100mm
[ [ _\brown siltstone/laminite with ironstone band (continued) / e ’
Y LAMINITE - low strength, highly to moderately and slightly [~ -
weathered, fractured to slightly fractured, grey brown =
laminite. Some very low strength bands (0 e PL(A) = 0.2MPa
L11 110 _ , e~ 1.0 PL(A) = 2.5MPa L 11
3 LAMINITE - high strength, fresh stained, fracturedto |+ 3
[ [ slightly fractured, light grey to grey laminite with [~~~ [
Lot approximately 40% fine grained sandstone laminations. e 11.4 3
[T Some very low and very low strength bands ~ [+=+~ 11.55 PL(A) = 1.4MPa [
12 == 12
[ [ XX 12.25 PL(A) = 1.3MPa [
Fer EEEE i
s :
13 i 13
R 132 PL(A) = 2.3MPa
14 AT 140 PL(A) = 2.3MPa L1
14.15 - - 14.15 E
Bore discontinued at 14.15m [
15 L15
-16 L 16
[of [
=17 L1z
18 18
[~[ [
19 L1g
RIG: DT 100 DRILLER: RKE LOGGED: CF/sSI CASING: HW to 2.5m; HQ to 10.1m
TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 10.1m; NMLC-Coring to 14.15m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *Denotes field duplicate/triplicate sample taken. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distrbed tample Bib Photo ionestion setadior
IS ™
B Buk I S Standard i Initials:
5 Bl ) A e S (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa)
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 5.6 m AHD BORE No: BH3
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Dot Description E Sampling & In Situ Testing . Well
1| Deptl a D ) 2 .
2| (m) of a9 % % e Results & g Construction
Strata o Flol| 8 Comments Details
FILLING - brown, silty sand filling with some roots
03 E | 02 PID=0.5ppm
“| FILLING - light brown, sandy gravel filling (gravel is
Lol sandstone fragments 20-40mm) E | 05 PID=1.0ppm
0.7
3 FILLING - brown, gravelly sand filling (gravel is sandstone
L4 and basalt 4-20mm) e | 10 PID=0.9ppm L4
1.3 - - -
SILTY CLAY - stiff, red brown mottled grey, silty clay with L
Lol some fine grained ironstone gravel 4 15
| 1] s 428,
L VY4 [
-2 AN E 12-%5 PID=0.7ppm -2
yd
- grey from about 2.3m V1
Lol yd
v
I L/ L
-3 1IN E | 30 PID=0.8ppm -3
I A s 457 L
Y4 N=12 3
- some dark red brown staining from 3.4m Ll 345 -
[0 v [
L | | L
L 4! "
4 4
r yd ! [
v
4.4
CLAY - very stiff, grey and red brown, slightly silty clay 45
- s 58,14
N=22
s 495 L5
-6 6.0 r6
811,13 I
S N =24 [
6.45 I
-7 71 L7
“| CLAY - hard, grey clay with ironstone bands
i \ E | 75 PID=1.8ppm
T s 7,12,18
L N =30
Lg 7.95 [ g
8.8 i
SILTSTONE - extremely low strength, extremely T 1
o weathered, grey and yellow brown, siltstone with 10% fine |~ — | 90 11,30 [®
03 grained grey sandstone laminae 7 s 93 refusal
I || LAMINITE - extremely to very low and very low to low T 045 pp = 290kPa
Ll strength, extremely and highly weathered, lightgreyto ~ [----
b grey laminite with approximately 30% fine grained ce--) C
sandstone laminations. Some low strength bands [~~~
RIG: Multi-Drill DRILLER: Traccess LOGGED: BOK/SI CASING: NW t0 9.0m

TYPE OF BORING: 110mm diameter solid flight auger with TC-bit to 9.0m; Rotary to 9.3m; NMLC-Coring to 14.8m
WATER OBSERVATIONS: Free groundwater observed at 4.1m
REMARKS: *Denotes field replicate sample BD(A) collected. E = Environmental sample

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Buksampl S Standard penetration test nitials: (
D Aaee, o mmda) L Do B Sreaoh (58 Pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 5.6 m AHD BORE No: BH3
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Dot Description E Sampling & In Situ Testing . Well
D - .
i (?E; of &3 2| £ é Results & 5 Construction
Strata o =8 & Comments Details
“LAMINITE - see next page — 10.0 -
LAMINITE - extremely to very low and very low to low rrrer L
[ strength, extremely and highly weathered, lightgreyto [~ i
Lol grey laminite with approximately 30% fine grained ~ [---- L
3 sandstone laminations. Some low strength bands o 3
(continued) [ c i
11 R 11
..... 1.2 pp = 360kPa [
e : PL(A) = 02MPa
Lol aaay
i T 118 i
[ 1511.95 . . — 11.95 PL(A) = 0.4MPa [ 12
L LAMINITE - medium to high strength, fresh, highly s L
fractured to fractured, light grey to grey laminite with ~ [-- -~ 3
approximately 30% fine grained sandstone laminations rrece [
L[ ] © I
T 128 PL(A) = 1.TMPa i
- 13 ----- —13
13.0-13.15m: very low strengthband ~  [tr-r-- r
133 13.26
LAMINITE - high strength, fresh, slightly fractured, light [~ 1345 PL(A) = 1.2MPa
Lol grey to grey laminite with approximately 20% fine grained [~~~
b sandstone laminations e
14 ] C 14
T 14.35 PL(A) = 2.1MPa
148 : N XXX 148
Bore discontinued at 14.8m
15 L . 15
- limit of investigation F
[of [
-16 F16
-17 L1z
[~[ [
18 L1g
19 F1g
[«
RIG: Multi-Drill DRILLER: Traccess LOGGED: BOK/SI CASING: NW t0 9.0m
TYPE OF BORING: 110mm diameter solid flight auger with TC-bit to 9.0m; Rotary to 9.3m; NMLC-Coring to 14.8m
WATER OBSERVATIONS: Free groundwater observed at 4.1m
REMARKS: *Denotes field replicate sample BD(A) collected. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dichrbed sarmpe Bib Proto tarreation dotector
isturl ™
B Buk sampl S Standard i Initials:
S A BL Bor o Srengh 55 Pa (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa)
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 5.6 m AHD BORE No: BH4
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing Well
_i| Depth s£o o) g ,
2| (m) of a9 % = E Results & g Construction
Strata o |8 & Comments Details
A A Gatic cover T |
0.16/~CONCRETE 4.4 02 PID=05 Cement T8 f
FILLING - red brown and brown clay with some gravel E J 03 PID:0-5pp2 oy [0y
L[ filling E | 04 BD( Ar;p [ :0 f(o)
Lol 06 , , _ 05 I o0 e
L FILLING - dark grey to grey slightly silty clay filling E gg ngg; i {’% :’%
Ly L4 KK
14 - ;0 B0
CLAY - firm, yellow and red brown clay i ;’% °%
L[ I Lo bo
s 15 rre _ SR
LI s |, N=6 i Lo] b
[ |8 S [ Backfiledwith ~ ——=0 [0
-2 1.95 =1.1ppm [, gravel % &
L 20 3 O O
[ L] ko
L 24 i X
T CLAY - very stiff, grey and yellow brown from about 2.8m : ;% :%
[T i o] bo
28 F F; A
E PID=1.0ppm i 50 B0
-3 30 -3 Lol O
s 46,10 [ 50 50
N=16 L :;% .,(())
345 [ 24 o
E 3.7 - -
i CLAY - very stiff, grey and dark red brown clay with some i
L4 ironstone gravel -4 Bentonite T
4.3 r
[ E 45 PID=1.0ppm i é /]
al s 57,12 [ 50 50
Lot N=19 L 1% fé
L5 4.95 s ;’Q — Ks)
L '0 - '0
5.3 L Lo|=fo
CLAY - very stiff to hard, grey clay, some red brown r ;0 - ;‘3
ini i Lol=Fo
[ staining [ LO—f0
58 A kS
I E PID=0.5ppm : L0 =10
-6 6.0 6 Backfilled with i e oY )
- 812,14 o gravel A A
S N=26 i XY
(no sample) L =R
_ 6.45 L & E o
I I A
L KoY fo Ko}
I Q=0
r7 7 Lo1=f%
L '0 - '0
73 - Lol=bo
E PID=0.7ppm r O — [0
Ff 75 i tol=bo
' s 6,10,15 I O =0
N=25 3 f% = D%
8 7.95 -8 Machine slotted .0 : .vQ
PVC screen =R
Lo|=Fo
L[ i Q=0
ot L fQ - DQ
F 8.7 ! F '0 - '0
r SILTSTONE - extremely weathered, extremely low -] 8.8 = Lol=o
[ g strength, light grey and yellow brown siltstone T LE 0.0 PID=0.6ppm Lo L0 =|0)
I : L tol=bo
- s 8,19,21 L O RO
— N =40 - o=
[ ] 9.45 i LO—f0
Lt Lol=bo
- '0 - '0
7 Lol=bo
— AR
RIG: Muilti-Drill DRILLER: Traccess LOGGED: BOK CASING: Uncased

TYPE OF BORING: Diatube to 0.16m; 110mm diameter solid flight auger (TC-bit) to 11.0m
WATER OBSERVATIONS: Free groundwater observed at 8.8m

REMARKS: Piezometer installed to 11.0m; Screened 11.0 to 5.0m; Gravel from 4.5 to 11.0m; Bentonite from 3.5 to 4.5m
SAMPLING & IN SITU TESTING LEGEND CHECKED

é éygter bsadmple I g?D Eﬁcre@ pgne}yom;t(ter (tkPa)

isturbed sample 010 Ionisation e ector Initials:
B Buk I S Standard tration test
D e ) i (/) Douglas Partners
W  Water sample V  Shear Vane (kPa) i
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 5.6 m AHD BORE No: BH4
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description © Sampling & In Situ Testing Well
_1| Depth S o g .
Z| (m) of &3 2 £ é Results & 5 Construction
Strata o - & Comments Details
SILTSTONE - extremely weathered, extremely low —-- E [ 100 PID=0.5ppm A
strength, light grey and yellow brown siltstone (continued) |~ ] ,‘% = "%
'_ o=t
Lo ] i s
— . 108 [ k3| =0
- E PID=0. - I
F 11 11.0 - . — 11.0 0.6ppm +4—Endcap =13
bt Bore discontinued at 11.0m
- limit of investigation
-12 -12
-13 -13
14 =14
-15 -15
16 -16
-17 =17
-18 -18
-19 -19
RIG: Multi-Drill DRILLER: Traccess LOGGED: BOK CASING: Uncased

TYPE OF BORING: Diatube to 0.16m; 110mm diameter solid flight auger (TC-bit) to 11.0m

WATER OBSERVATIONS: Free groundwater observed at 8.8m

REMARKS: Piezometer installed to 11.0m; Screened 11.0 to 5.0m; Gravel from 4.5 to 11.0m; Bentonite from 3.5 to 4.5m

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Auger sample pp Pocket penetrometer (kPa)
g gis“iurbed Isampk-z gID ghotg io(?isation detector Initials:
ulk sample tandard penetration test .
U, Tube sample (x mmdia.) PL Point load strength Is(50) MPa ( ' Doug’as ‘ artners
W  Water sample V  Shear Vane (kPa) i - i
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 5.2 m AHD BORE No: BH5
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 17 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing _ Well
_1| Depth s£o ) L .
2| (m) of a9 % % e Results & g Construction
Strata o Flol| 8 Comments Details
L [ 905\ BITUMINOUS CONCRETE A | O% PID=0.6ppm
[T FILLING - grey sandy gravel filling (gravel is basalt)
i NE| 04 PID=0.7ppm
L 0.5
L os _ , _ 08
- FILLING - grey, silty clay with trace of fine gravel filling, AE PID=0.9ppm -
! moist 10 -
Ll 12 s 358
For CLAY - stiff, mottled orange, light grey clay with trace of N=13
[ silt and ironstone gravel, damp to moist wi 11.455 PID=1.2ppm
i 1.8 — - -
r CLAY - very stiff, light grey clay with trace of ironstone r
r2 gravel, damp -2
i AE 23 PID=1.2 :
=1.2ppm r
25 PP r
27 s 6,8,10 I
CLAY - very stiff, red brown and grey clay with ironstone N=18 -
[ 5 bands, moist 2.95 L3
35 i
NE PID=1.8ppm A A1
-4 40 -4
- 10,10,15 L
S N=25 i
4.45 I
5 51 L5
For “| CLAY - very stiff, light grey and red brown clay with some
I [ ironstone gravel, moist
55
9,13,15
S N=28
L6 5.95 L6
6.7 - - LA
SHALY CLAY - very stiff to hard, light grey shaly clay, e
[, moist 7 7.0 7
N -/~ 711,22 I
Fo -/ S N=33
>/ 7.45
-8 e -8
S 85
S 6,9,16
A S N=25
Lo > 8.95 Lo
- 7
RIG: DT 100 DRILLER: RKE/GH LOGGED: CF CASING: HQto4.2m
TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 10.2m
WATER OBSERVATIONS: Free groundwater observed at 3.8m whilst augering
REMARKS: *Denotes field replicate sample BD1/17032010 collected. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distrbed tample Bib Photo ionestion setadior
isturl ™
B Buk sampl S Standard i Initials:
S A BL Bor o Srengh 55 Pa (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa)
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 5.2 m AHD BORE No: BH5
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 17 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description © Sampling & In Situ Testing Well
_1| Depth S o g .
Z| (m) of &3 2 £ é Results & 5 Construction
Strata o |8 & Comments Details
[ 10.05 - == g | 100 24,10/50mm
Lol 402l SHALE - extremely Io_w to very low strength, light greyand |T-——— 10.2 refusal
r _\red brown shale with ironstone bands / i
Bore discontinued at 10.2m L
=11 L1
12 :—12
-13 F13
14 :—14
15 :—15
-16 :—16
17 :—17
[ r18 :—18
19 :—19
RIG: DT 100 DRILLER: RKE/GH LOGGED: CF CASING: HQto4.2m
TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 10.2m
WATER OBSERVATIONS: Free groundwater observed at 3.8m whilst augering
REMARKS: *Denotes field replicate sample BD1/17032010 collected. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distrbed tample Bib Photo ionestion setadior
i Initials:
5 Bl ) A T (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa)
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

SURFACE LEVEL: 4.46 m AHD BORE No: BH6

CLIENT: Bovis Lend Lease
PROJECT: Stage 2 Contamination Assessment
LOCATION: Marrickville Metro, Marrickville

EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

PROJECT No: 71645
DATE: 16 Mar 10
SHEET 1 OF 1

Description
1| Depth
o (m ) of

Strata

Graphic
Log

Sampling & In Situ Testing

Well

Results &
Comments

Type
Depth
Sample

Construction

Water

Details

015/~ BITUMINOUS CONCRETE

AE 0.3

PID=1.7ppm

0.3\ FILLING - grey sandy gravel (roadbase)

Lol 0.4
Fol FILLING - dark grey brown silty clay filling, moist /
0.8~ CLAY - light brown clay with trace of silt, moist

AE*] 04 PID=1.8ppm

L1 CLAY - stiff, mottled orange brown and light grey clay with
[ some ironstone gravel, moist

Lo

ANE PID=2.3ppm

44,6
N=10

NE 1.9 PID=2.6ppm

CLAY - very stiff, mottled orange light grey clay, damp to
moist

Fou|

25
579
28 N =16
— 295 PID=2.0ppm
3.0

mm w»

CLAY - hard, red brown and light grey clay with some
ironstone bands, moist

ol

=

6.5

4.0
911,18
N=29

445

55

SHALY CLAY - very stiff to hard, light grey mottled orange
shaly clay with trace of ironstone gravel, moist -

=

_(VI>- - -

7.0

b 6,13,17

N =30

7.45

8.5
SHALE - extremely low strength, light grey and red brown

shale with ironstone bands

Lol

13,24,20/100mm
refusal

Gatic cover
Bitumen

N7

Bentonite T

-2 Backfilled with Tl b
[ gravel 0 Oy

-3 Bentonite T

0 O
bo| [o
0 O

qe
)
Q
b0y
)
Q
b0y
)
Q
[ Oy
-5 Backfilled with T
[ gravel <0y
)
Q
b0y
)
Q
0y
)
Q
b0y
Q
0y
)
Q
b0y
)
Q
0y
[ ixs}
-7 Machine slotted ;0
[ PVCscreen ~
qe
)
Q
0y
)
Q
b0y
L )
L Q
[ g 0y
)
i Q
0y
)
Q
0y
)
Q
0y
)

ko)

),
Q
0y

),
Q
0y

),
Q

0y

),

Q)

I LA N N
&3

10 10.0

Bore discontinued at 10.0m
RIG: Bobcat DRILLER: SY/GH

TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 10.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

LOGGED: CF

REMARKS: *Denotes field replicate sample BD1/16032010 collected. E = Environmental sample
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mmdia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C __ Core driling > Water seep ¥ Water level Date:

CASING: HW to 4.0m

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 4.91 m AHD BORE No: BH7
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing Well
Depth Lo g .
i (?E) of &3 2 %_ é Results & 5 Construction
Strata o Flol| 8 Comments Details
FILLING - light grey to grey orange brown, clay filling with AE | 041 Gatic cover L0 [0
some ironstone gravel, shale fragments, moist [ Lo "%
A 0.5 3’0 bQ
20 O
[ [ L o] [o
[t L 0 O
L F1 10 A | 10 -1 ) 2
FILLING - grey brown, fine to medium grained, clayey —] 120 3 .% .%
sand filling, moist S N=2 [ =) B
L O O
15 1.45 i XX
FILLING - light grey to grey orange brown, clay filling with - AR
[ [ some shale fragments and ironstone gravel, moist [ 3’0 i)
Lot 3 20 Oy
b2 -2 2] &
[ L O
Backfilled with T [o
L gravel N 0N
25 I o] £
s 1,1,1 I 0y o0
For 2.8 - - N=2 3 KeY Ks}
ot CLAY - very stiff, mottled orange light grey to grey, clay 295 I );0 )-00
[ _'3 with some carbonised organic matter and weak ironstone, _'3 bO| bQ
moist L o0 o0y
i Lol [
O[O
Lol [
O[O
4 4.0 -4 ) [
s 37,10 L O[O
N=17 L ) [
445 C D RO
[ -5 -5 Bentonite T
55 i A K
s 410,15 [ I
N=25 [ Z%:.,(O)
'te 6.0 _ , 595 -6 Backfiledwith  —o{=[%
- CLAY - very stiff then very stiff to hard, mottled red brown [ gravel Oy — oY
and grey clay with ironstone bands, moist I J’% = °(0)
= [
[ [ W
s I bo|=bo
N F "0 - °0
Lo 7.0 c7 L=k
s 711,17 [ S
N=28 3 900 p (0)
745 [ ';0 = oo
[ [ s0=k0)
Lot 3 bo|=bo
et r "0 - °0
[ e 8 Lol=fo
I W
bo|=bo
L O[O
85 [ o|=ko
s 10,14,16 L PR
L[ N=30 : bol=bo
Y o o0 8.95 Lo Machine slotted &Ly
[®  *"| " SHALY CLAY - hard, mottled red brown light grey shaly [/ [® PVCscreen SR
clay with ironstone bands, damp -/ [ 2=
/- b QY= o0
iy o|=ko
% O[O
E -/ i bo|=bo
Fot s - O =[O
RIG: DT 100 DRILLER: Steve Y LOGGED: SI/CF CASING: HW to 4.0m; HQ to 11.6m
TYPE OF BORING: Hand auger to 1.3m; Solid flight auger to 2.5m; Rotary to 11.6m; NMLC-Coring to 14.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: 100% water loss from 4.0m; Standpipe installed to 12.0m
*Denotes field replicate sample BD1/23032010 collected
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D Dirtec zamoe D B st et intals:
U, Tube sarr?ple (x mmdia.) PL  Point Ioadpstrength 1s(50) MPa ( ' Doug’as Partners
W  Water sample V  Shear Vane (kPa)
C__ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 4.91 m AHD BORE No: BH7
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Dot Description E Sampling & In Situ Testing . Well
()] - .
i (?E; of &3 2| £ é Results & 5 Construction
Strata o ] & Comments Details
SHALY CLAY - hard, mottled red brown light grey shaly ./ 100 91420 I AR
clay with ironstone bands, damp (continued) -/ S N=34 [ ,‘% - "%
o 10.45 [ It =y
i Q=[O0
: 7 ES
Lof o L0=ED
F11 11.0 —< F11 ol=lo
- SILTSTONE/LAMINITE - very low to low strength, grey o Al Y
brown siltstone/laminite with ironstone bands xR 5=
XX 1 FO=E0)
T 115 25/100mm I ity
116 . S 116 refusal i A
LAMINITE - medium strength, moderately weathered then [~ r )oo - )oo
N fresh stained, fragmented to fractured, light grey brownto  [--- -~ L L= 0
L2 grey, laminite with approximately 40% fine grained R 11.95 PL(A) =0.8MPa [ 12 End cap =
sandstone laminatons ~ [% r
] | 125 PL(A) = 0.6MPa
12.65
LAMINITE - high then medium strength, fresh, highly - [
e fractured to fractured and slightly fractured, lightgreyto ~ [-- -~ - 3
13 grey, laminite with approximately 30% fine grained X 1295 PL(A) = 1.3MPa 13
sandstone laminatons ~ [%
EEET 135 _
e 13.55 PL(A) = 1.3MPa
F7 e e
----- 14.1 PL(A) = 0.5MPa
145 . N 2. s
Bore discontinued at 14.5m
[of
15 -15
"L 16 L16
[
"7 =17
T g -18
[=]
19 -19
RIG: DT 100 DRILLER: Steve Y LOGGED: SI/CF CASING: HW to 4.0m; HQ to 11.6m

TYPE OF BORING: Hand auger to 1.3m; Solid flight auger to 2.5m; Rotary to 11.6m; NMLC-Coring to 14.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: 100% water loss from 4.0m; Standpipe installed to 12.0m
*Denotes field replicate sample BD1/23032010 collected
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mmdia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C __ Core driling > Water seep ¥ Water level Date:

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter



BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 4.91 m AHD BORE No: BH7A
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 22-24/03/2010
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing Well
1| Depth s2 ) 3]_3 .
Z| (m) of &3 2 £le Results & 5 Construction
Strata o |8 & Comments Details
FILLING - light grey and orange brown, silty clay with AE | 0.1
some ironstone gravel filling
ANE | 05
Ly 10 E) 1 1
3 FILLING - light brown to orange brown, silty sand filling AEL 10 1,2,0 L
S N=2
14 - 145
FILLING - brown clay filling ’
L2 E | 20 L2
2.3 -
FILLING - crushed sandstone/concrete filling 25
1,11
[ [ S N=2
Es a0 2% E
Bore discontinued at 3.0m 3.0 :
- auger refused on crushed sandstone/concrete L
_ :.4
°Ls s
o o
z
Y :-9 -9
RIG: DT 100 DRILLER: Steve Y LOGGED: SI/CF CASING: Uncased
TYPE OF BORING: Hand auger to 1.3m; Solid flight auger to 3.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: E = Environmental sample. No sample/refer to driller's log
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dichrbed sarmpe Bib Proto tarreation dotector
N Initials:
5 Bl ) A T (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa)
C__ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 4.8 m AHD BORE No: BH8
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 23-24/03/2010
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing Well
—| Depth 5 2 P % c .
2| (m) of g9 % g e Results & g onstruction
Strata o Flol| 8 Comments Details
0.14|~ CONCRETE &2 aE | 015 :
FILLING - grey sandy gravel filling ANE_| 02 PID=3.0ppm
A 93 PID=2.7ppm
0.6 )
[l FILLING - dark grey, sandy silty clay with some concrete gg
[ gravel filling, moist NE : PID=2.1ppm
-1 ~AET] 1.0 -1
[ 125 S :\,2_24 L
SILTY CLAY - firm, light brown silty clay, moist V4l - L
E] .4 PID=1.6ppm
LA~ 145 : r
/1 15 L
[ v [
2 20 — -2
CLAY - stiff, grey clay with trace of silt and gravel, moist r
e 22 PID=2.3ppm
L L 5 447
La| N=11
[ L3 30 2,95 L3
g CLAY - very stiff, mottled orange brown and light grey clay E | 30 PID=2.5ppm g
with some ironstone gravel, moist 32
-4 40 -4
7,10,11
S N=21
445
F5 5.0 - -5
CLAY - hard, mottled orange grey clay with some
ironstone gravel, moist
55
. 8,13,22
L S N=35
L6 5.95 e
Lol
-7 7.0 r7
6,13,20 I
S N=33 i
7.45 I
-8 L
85 85 i
CLAYEY GRAVEL - hard, red brown, clayey gravel A 5 19,25/150mm I
- (ironstone), damp 88 refusal i
- 5 3
9.4 4<<
Bore discontinued at 9.4m
- refusal on possible weathered rock
RIG: DT 100 DRILLER: Steve Y LOGGED: SI/CF CASING: HQ to 4.0m
TYPE OF BORING: Diatube to 0.14m; Solid flight auger to 4.0m; Rotary to 9.4m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: E = Environmental sample. *Denotes field replicate sample BD1 collected
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dichrbed sarmpe Bib Proto tarreation dotector
isturl ™
B Buk b S Standard : Initials: (
5 Bl ) A e S )] Douglas Partners
W Water sample V  Shear Vane (kPa) Date: - i
C  Core driling > Water seep ¥ Water level ate: Geoteohn’os . Env,ronment . Graundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 4.5 m AHD BORE No: BH9
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 22 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing Well
1| Depth s2 ) 3]_3 .
Z| (m) of &3 2 % 2 Results & 5 Construction
Strata o Flol| 8 Comments Details
FILLING - grey brown, fine to medium grained sand with A | 01
some concrete gravel filling E gg PID=2.4ppm
Pt 0.4 - =
bt SILTY CLAY - grey brown silty clay with trace of fine IAANE_| 04 PID=3.1ppm
[ grained sand, moist (possible filling) " 05
L 08 - - g ] 08 PID=1.2ppm
1 SILTY CLAY - stiff, mottled orange brown and light grey 1 A—E 1 09 -2pp
r 1 silty clay with trace of ironstone gravel, moist Y4 \—E—/ 1.0 587 _'1
ot ’ CLAY - stiff, mottled orange brown and light grey clay with ANE'} 145 PID=2.4ppm [
[ [ some ironstone gravel, moist 15 [
19 i
-2 -2
E PID=0.2ppm [
LT Y _ i
rp AE 25 PID=3.8ppm :
L s 56,7 L
3 2.8 - - - N=13 L
r CLAY - very stiff, red brown and light grey clay with some 2.95 [
_'3 ironstone bands, moist _'3
-4 40 -4
58,13
S N=21
Lol 445
F5 5.0 - —— -5
SHALY CLAY - hard, light grey shaly clay, damp e
M sy 55
-~ 8,15,20
/S N=35
Ls -/ 5.95 L6
Lol /-
-7 s 7.0 -7
- /- 12,20,10/50mm
7.2 <44 S refusal
SILTSTONE/LAMINITE - extremely low to very low = 7.35
Lol strength, light grey siltstone/laminite R ’
-8 8.0 L] 8.0 -8
LAMINITE - low and low to medium strength, slightly =
weathered then fresh, fractured and slightly fractured, light |- 8.2 PL(A) = 0.3MPa
b grey brown and grey, laminite with approximately 30% fine [—~~=
il grained sandstone laminations. Some very low strength [ - - - - 8.55 PL(A) = 0.2MPa
bands EEET
Lo — C Lo
9.11 ——
e 985 PL(A) = 0.3MPa
RIG: DT 100 DRILLER: Rhett LOGGED: CF/SI CASING: HW to 2.6m; HQ to 8.0m
TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 8.0m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *Denotes field replicate sample BD1/220300 collected
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dichrbed sarmpe Bib Proto tarreation dotector
Isturbet ™
B Buk b S Standard : Initials: (
5 Bl ) A e S )] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 4.5 m AHD BORE No: BH9
PROJECT: Stage 2 Contamination Assessment EASTING: PROJECT No: 71645
LOCATION: Marrickville Metro, Marrickville NORTHING: DATE: 22 Mar 10
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description © Sampling & In Situ Testing Well
_1| Depth S o g .
Z| (m) of &3 2 £ é Results & 5 Construction
Strata o |8 & Comments Details
LAMINITE - see previous page — 100
t [ 104 —
For LAMINITE - medium strength, fresh, slightly fractured, = =
[ [ light grey to grey laminite with approximately 20% fine [~~~
grained, sandstone laminations. Some extremely and very [~~~ 10.75 PL(A) = 0.4MPa
[ 11 low strength bands [ % c L 11
et s 15 PL(A) = 0.6MPa
F12 12.0 - T — 12,0 12
Bore discontinued at 12.0m i
-13 L13
14 :—14
-15 :—15
16 :—16
-17 :—17
-18 :—18
-19 :—19
RIG: DT 100 DRILLER: Rhett LOGGED: CF/SI CASING: HW to 2.6m; HQ to 8.0m

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 8.0m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *Denotes field replicate sample BD1/220300 collected

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Buksampl S Standard penetration test nitials: (
D Aaee, o mmda) L Do B Sreaoh (58 Pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C _ Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




(/)

Douglas Partners

Geotechnics - Environment - Groundwater

DESCRIPTION AND CLASSIFICATION OF ROCKS FOR ENGINEERING PURPOSES

DEGREE OF WEATHERING

Term Symbol Definition

Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properties - i.e. it can

Weathered be remoulded and can be classified according to the Unified Classification System, but the texture of
the original rock is still evident.

Highly HW Rock substance affected by weathering to the extent that limonite staining or bleaching affects the

Weathered whole of the rock substance and other signs of chemical or physical decomposition are evident.
Porosity and strength may be increased or decreased compared to the fresh rock usually as a result
of iron leaching or deposition. The colour and strength of the original fresh rock substance is no
longer recognisable.

Moderately MW Rock substance affected by weathering to the extent that staining or discolouration of the rock

Weathered substance usually by limonite has taken place. The colour of the fresh rock is no longer recognisable.

Slightly SW Rock substance affected by weathering to the extent that partial staining or discolouration of the rock

Weathered substance usually by limonite has taken place. The colour and texture of the fresh rock is
recognisable.

Fresh Stained Fs Rock substance unaffected by weathering, but showing limonite staining along joints.

Fresh Fr Rock substance unaffected by weathering.

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (Isiso)) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by Australian Standard 4133.4.1 - 1993.

Approx Unconfined
Term Symbol Field Guide* Point %oad Index Compresswi Strength
S(50) qu
MPa MPa
Extremely EL Easily remoulded by hand to a material with soil properties <0.03 <06
low
Very low VL Material crumbles under firm blows with sharp end of pick; can 0.03-0.1 0.6-2
be peeled with a knife; too hard to cut a triaxial sample by hand.
SPT will refuse. Pieces up to 3 cm thick can be broken by
finger pressure.
Low L Easily scored with a knife; indentations 1 mm to 3 mm show in 0.1-0.3 2-6
the specimen with firm blows of the pick point; has dull sound
under hammer. A piece of core 150 mm long 40 mm diameter
may be broken by hand. Sharp edges of core may be friable
and break during handling.
Medium M Readily scored with a knife; a piece of core 150 mm long by 0.3-1.0 6-20
50 mm diameter can be broken by hand with difficulty.
High H Can be slightly scratched with a knife. A piece of core 150 mm 1-3 20-60
long by 50 mm diameter cannot be broken by hand but can be
broken with pick with a single firm blow, rock rings under
hammer.
Very high VH Cannot be scratched with a knife. Hand specimen breaks with 3-10 60-200
pick after more than one blow, rock rings under hammer.
Extremely EH Specimen requires many blows with geological pick to break >10 > 200
high through intact material, rock rings under hammer.

rock defects.

*

done.

*w

Note that these terms refer to strength of rock material and not to the strength of the rock mass, which may be considerably weaker due to
The field guide assessment of rock strength may be used for preliminary assessment or when point load testing is not able to be

The approximate unconfined compressive strength (qu) shown in the table is based on an assumed ratio to the point load index of
20:1. This ratio may vary widely.
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STRATIFICATION SPACING

Term Separation of
Stratification Planes

Thinly laminated <6 mm
Laminated 6 mm to 20 mm
Very thinly bedded 20 mm to 60 mm
Thinly bedded 60mmto0.2m
Medium bedded 02mto0.6m
Thickly bedded 06mto2m
Very thickly bedded >2 m

DEGREE OF FRACTURING

This classification applies to diamond drill cores and refers to the spacing of all types of natural fractures along which the core is
discontinuous. These include bedding plane partings, joints and other rock defects, but exclude known artificial fractures such as drilling
breaks. The orientation of rock defects is measured as an angle relative to a plane perpendicular to the core axis. Note that where possible,
recordings of the actual defect spacing or range of spacings is preferred to the general terms given below.

Term Description
Fragmented The core consists mainly of fragments with dimensions less than 20 mm.
Highly Fractured Core lengths are generally less than 20 mm - 40 mm with occasional fragments.

Fractured Core lengths are mainly 40 mm - 200 mm with occasional shorter and longer sections.

Slightly Fractured Core lengths are generally 200 mm - 1000 mm with occasional shorter and longer sections.

Unbroken The core does not contain any fracture.

ROCK QUALITY DESIGNATION (RQD)
This is defined as the ratio of sound (i.e. low strength or better) core in lengths of greater than 100 mm to the total length of the core,
expressed in percent. If the core is broken by handling or by the drilling process (i.e. the fracture surfaces are fresh, irregular breaks rather
than joint surfaces) the fresh broken pieces are fitted together and counted as one piece.

SEDIMENTARY ROCK TYPES

This classification system provides a standardised terminology for the engineering description of sandstone and shales, particularly in the
Sydney area, but the terms and definitions may be used elsewhere when applicable.

Rock Type

Definition

Conglomerate
Sandstone:

Siltstone:

Claystone:

Shale:

More than 50% of the rock consists of gravel-sized (greater than 2 mm) fragments
More than 50% of the rock consists of sand-sized (0.06 to 2 mm) grains

More than 50% of the rock consists of silt-sized (less than 0.06 mm) granular particles and the rock is not
laminated.

More than 50% of the rock consists of clay or sericitic material and the rock is not laminated.

More than 50% of the rock consists of silt or clay-sized particles and the rock is laminated.

Rocks possessing characteristics of two groups are described by their predominant particle size with reference also to the minor constituents,
eg. clayey sandstone, sandy shale.
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Issued: April 2000

Page 2 of 2



(/)] Douglas Partners

Geotechnics - Environment - Groundwater
NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessarily relevant to all reports.

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to
some extent by the scope of information on which they
rely.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code.
In general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soil types are described according to the
predominating particle size, qualified by the grading of
other particles present (eg. sandy clay) on the following
bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of
relative density, generally from the results of standard
penetration tests (SPT) or Dutch cone penetrometer tests
(CPT) as below:

SPT CPT
Relative Density “N” Value Cone Value

(blows/300 mm) (g.— MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25

Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is carried out during driling to allow
engineering examination (and laboratory testing where
required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing with a
sample of the soil in a relatively undisturbed state. Such
samples yield information on structure and strength, and
are necessary for laboratory determination of shear
strength and compressibility. Undisturbed sampling is
generally effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of driling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth
of penetration is limited to about 3 m for a backhoe and
up to 6 m for an excavator. A potential disadvantage is
the disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of not more
than 0.5 m) and are disturbed but usually unchanged in
moisture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 100 mm diameter socket into the ground
and withdrawing it at intervals to extrude the sample.
This is the most reliable method of drilling in soils, since
moisture content is unchanged and soil structure,
strength, etc. is only marginally affected.

Continuous Spiral Flight Augers — the hole is
advanced using 90—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
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sampling or in-situ testing. This is a relatively economical
means of drilling in clays and in sands above the water
table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water being pumped down the drill rods
and returned up the annulus, carrying the drill cuttings.
Only major changes in stratification can be determined
from the cuttings, together with some information from
‘feel’ and rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak
rocks and granular soils), this technique provides a very
reliable (but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also
in cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 6.3.1.

The test is carried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
tube to be driven in three successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form.

e In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 4,6,7
N=13

¢ In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.
The results of the tests can be related empirically to the
engineering properties of the soil.
Occasionally, the test method is used to obtain

samples in 50 mm diameter thin walled sample tubes in
clays. In such circumstances, the test results are shown
on the borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction
cone penetrometer. The test is described in Australian
Standard 1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction
being provided by a specially designed truck or rig which
is fitted with an hydraulic ram system. Measurements are
made of the end bearing resistance on the cone and the
friction resistance on a separate 130 mm long sleeve,
immediately behind the cone. Transducers in the tip of
the assembly are connected by electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20 mm per second) the information is plotted on a
computer screen and at the end of the test is stored on
the computer for later plotting of the results.

The information provided on the plotted
comprises: —

e Cone resistance — the actual end bearing force
divided by the cross sectional area of the cone —
expressed in MPa.

e Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa.

¢ Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft soils where increased sensitivity is required and
is shown in the graphs as a dotted line. The main scale
(0—50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

gc (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
. = (1210 18) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on

results
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soil classification is required, direct drilling and sampling
may be preferable.

Hand Penetrometers

Hand penetrometer tests are carried out by driving a
rod into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. Normally, there is a depth limitation of
1.2 m but this may be extended in certain conditions by
the use of extension rods.

Two relatively similar tests are used.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9 kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating
in Perth) and is mainly used in granular soils and filling.

e Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was
developed initialy for  pavement  subgrade
investigations, and published correlations of the test
results with California bearing ratio have been
published by various Road Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure
used are given on the individual report forms.

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a
very small sample of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into
account the spacing of boreholes, the frequency of
sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems;

e In low permeability soils, ground water although
present, may enter the hole slowly or perhaps not at all
during the time it is left open.

o A localised perched water table may lead to an
erroneous indication of the true water table.

e Water table levels will vary from time to time with
seasons or recent weather changes. They may not be
the same at the time of construction as are indicated in
the report.

e The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils.
Piezometers, sealed in a particular stratum, may be
advisable in low permeability soils or where there may be
interference from a perched water table.

Engineering Reports

Engineering reports are prepared by qualified
personnel and are based on the information obtained and
on current engineering standards of interpretation and
analysis. Where the report has been prepared for a
specific design proposal (eg. a three storey building), the
information and interpretation may not be relevant if the
design proposal is changed (eg. to a twenty storey
building). If this happens, the Company will be pleased to
review the report and the sufficiency of the investigation
work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

Company cannot always anticipate or assume
responsibility for:
e unexpected variations in ground conditons — the

potential for this will depend partly on bore spacing and
sampling frequency
¢ changes in policy or interpretation of policy by statutory
authorities
o the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on site during
construction appear to vary from those which were
expected from the information contained in the report, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the
event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in Tender
Documents”, published by the Institution of Engineers,
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Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section
is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects
of work to which this report is related. This could range
from a site visit to confirm that conditions exposed are as
expected, to full time engineering presence on site.
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