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Abbreviations

ABC ambient background concentration

ACL added contaminant limits

AEC area of environmental concern

ANZECC Australian and New Zealand Environmental & Conservation
ARCP asbestos removal control plan

AS Australian Standard

As arsenic

B(a)P benzo(a)pyrene

BaP TEQ benzo(a)pyrene toxic equivalent

bgl below ground level

BH borehole

BTEX benzene, toluene, ethyl benzene, xylenes

C10-C36  heavy fraction TPH molecules, 10 to 36 carbon atoms

C6-C9 volatile fraction TPH molecules, 6 to 9 carbon atoms

Cd cadmium

CLM Act  Contaminated Land Management Act

cocC chain of custody

Cr chromium

Cr(lll) chromium with oxidation state 1l (stable in normal environments)
Cr(VI) chromium with oxidation state VI (typically not stable in normal environments)

CRC Care Co-operative Research Centre for Contamination Assessment and Remediation of the
Environment

CSM conceptual site model

Cu copper

DA development application

DCE dichlororethene

DDD dichlorodiphenyldichloroethane

DDE dichlorodiphenyldichloroethylene

DDT dichlorodiphenyitrichloroethane

DECCW NSW Department of Environment, Climate Change and Water (now superceded)
DP Douglas Partners

D.P. Deposited Plan

DQl data quality indicator

DQO data quality objective

DSl detailed site (contamination) investigation
EIL ecological investigation levels

ELS Envirolab Services Pty Ltd

EPA Environment Protection Authority

ESL ecological screening level

F1 TPH fraction C6-C10

F2 TPH fraction >C10-C16

F3 TPH fraction >C16-C34

F4 TPH fraction >C34-C40

FA friable asbestos

Fe iron

ha hectares
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Hg mercury

HHRA human health risk assessment

HIL heath investigation level

HMTV hardness modified trigger value

HSL health screening level

ISO International Standards Organisation

LOR limit of reporting

m metre

mg/kg milligrams per kilogram

N/A not applicable

NATA National Association of Testing Authorities
ND(nd) not detected above the practical quantitation limit
NHMRC National Health and Medical Research Council
NEPC National Environment Protection Council
NEPM National Environmental Protection (Assessment of Site Contamination) Measure
Ni nickel

NL not limiting

NRMMC National Resource Management Ministerial Council
OCP organochlorine pesticides

OEH Office of Environment and Heritage

PAH polycyclic aromatic hydrocarbons

Pb Lead

PCB polychloride biphenyls

pH unit measure of acidity/ alkalinity

PID photoionisation detector

POEO Act Protection of the Environment Operations Act
PSI preliminary site investigation

PQL practical quantitation limit

QA quality assurance

QA/QC quality assurance/ quality control

QC quality control

RPD relative percentage difference

SAC site assessment criteria

SAQP sampling and analysis quality plan
SAQP sampling, analysis and quality plan

TEQ toxicity equivalency quotient

TPH total petroleum hydrocarbons

TRH total recoverable hydrocarbons

US EPA United States Environmental Protection Agency
vVOC volatile organic compounds

WA DoH  Western Australia Department of Health
Zn zinc

% percent

< less than

< equal to or fess than

> greater than

2 equal to or greater than
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Executive Summary

This report details the methodology and results of a contamination investigation undertaken by
Douglas Partners Pty Ltd (DP) at part of Coopers Paddock, directly south of Governor Macquarie
Drive, Warwick Farm. Coopers Paddock is currently registered as Lot 1 in Deposited Plan 581034 with
a total area in the order of 29 hectares. The subject site is of irregular shape and has a total area of
approximately 10 hectares, located in the north portion of Coopers Paddock.

It is understood that Stockland propose to purchase the site for a warehouse development comprising
several large warehouse buildings, associated loading docks and car parking facilities, surrounded by
landscaping.

The contamination investigation was a limited “due diligence” investigation aimed at providing some
information on contamination issues that may be present at the site.

DP previously completed a Phase 1 contamination assessment at the site (DP, 2010). The
assessment identified potential contamination sources including filling, fly tipping, hazardous building
materials and previous agricultural chemical use. However, the potential for contamination was
considered overall to be low.

This contamination investigation included soil sampling and testing from eight (8) bores positioned
primarily for geotechnical investigation purposes, and groundwater testing from three (3) groundwater
monitoring wells. Soil samples were analysed for potential contaminants and screened for acid
sulphate soil (ASS) potential.

The bores identified a profile of topsoil / fill overlying variable clays and sands, then sandstone
bedrock. Groundwater was found in two of the monitoring wells at depths of greater than 6 m below
ground level.

The analyte concentrations in the soil and groundwater samples tested were below the adopted site
assessment criteria. Some elevated PAH and TRH in groundwater is attributed to the drilling process
and not considered to be representative of groundwater conditions beneath the site.

Based on the field and analytical results presented in this report, it is concluded that the site, as shown
on Drawing 1, is compatible, from a contamination standpoint, for the proposed warehouse
development as outlined in Section 1, subject to the following:

e Further rounds of groundwater sampling and testing due to the minor concentrations of TRH and
PAH detected;

» Additional soil sampling and testing to provide more confidence in the results reported herein. The
additional works should include testing for contaminants of concern and ASS conditions and could
also be used to waste classify materials destined for off-site disposal;

* A hazardous building materials survey to identified hazardous building materials in the existing
buildings (stables) on site;

¢ Demolition and removal of any hazardous materials by a contractor licensed for such activities, in
accordance with WorkCover approved methods;

e Validation of the building footprints by an environmental consultant, once removed; and

Contamination Investigation Project 84377
Part Cooper's Paddock, Warwick Farm October 2014
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e Development and implementation of an “unexpected finds” protocol, incorporated into a site
management plan for future civil works, which identifies investigation, remediation and/or
management actions to be implemented in the event of a discovery of an unexpected
contamination source.

Contamination Investigation Project 84377
Part Cooper's Paddock, Warwick Farm October 2014
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Report on Contamination Investigation
Part Coopers Paddock
Governor Macquarie Drive, Warwick Farm

1. Introduction

This report details the methodology and results of a contamination investigation undertaken by
Douglas Partners Pty Ltd (DP) at part of Coopers Paddock, directly south of Governor Macquarie
Drive, Warwick Farm. The contamination investigation was commissioned by Stockland Development
Pty Ltd (Stockland) and carried out in general accordance with DP’s proposal dated 25 June 2014.

Cooper's Paddock forms part of the Warwick Farm Racecourse land holding to the south of Governor
Macquarie Drive. It is understood that Stockland propose to purchase the northern part of Cooper
Paddock for a warehouse development comprising several large warehouse buildings, associated
loading docks and car parking facilities, surrounded by landscaping. The Masterplan of the propose
development at the time of preparing this report is shown on Drawing 4429 _SK014 in Appendix A.

At the time of preparing this report, Cooper's Paddock was used by Warwick Farm Racecourse as a
training facility for racehorses.
The objectives of the contamination investigation are to:

e Investigate, through intrusive sampling and testing, the potential for contamination identified in the
DP Phase 1 Contamination Assessment report dated 22 September 2010 (DP, 2010);

e ldentify areas of contamination or potential contamination, and affected media;

e Identify potential human and ecological receptors; and

e  Provide an opinion on the suitability of the site for the proposed development.

The DSI was conducted and reported with reference to the National Environment Protection Council
(NEPC) National Environment Protection (Assessment of Site Contamination) Measure 1999 as

amended 2013 (NEPC, 2013). Furthermore, soil and groundwater sampling was limited to eight (8)
bore locations as requested by Stockland.

The contamination investigation was carried out concurrently with a geotechnical investigation which
has been reported separately.

2. Background

The following relevant contamination investigation was previously conducted on the whole of Coopers
Paddock, and was reviewed by DP as part of this contamination investigation:

e  DP Report on Phase 1 Contamination Assessment, Part Warwick Farm Racecourse, prepared for
Australian Jockey Club Ltd, Project 71999, 2 September 2010 (DP, 2010).

Contamination Investigation Project 84377
Part Cooper's Paddock, Warwick Farm October 2014
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DP (2010) included a desktop study of site history sources (including historical photograph records,
historical titles deeds, WorkCover records on the NSW Dangerous Goods Database, and a
groundwater bore search) and a site walkover inspection.

The site was identified as the southern portion of the Warwick Farm Racecourse, which is located to
the south of Governor Macquarie Drive, Warwick Farm. The site is approximately 29 hectares. DP
understood that the Phase 1 contamination assessment was required in order to satisfy Liverpool
Council’s conditions in relation to rezoning and the future liability on the transfer of part of the property
to Council.

At the time of the investigation the site was being used as a training ground for race horses. Much of
the property was covered in lantana, blackberry and native bush. Areas that were maintained were
generally paddocks used after training and tracks for vehicular and horse passage.

A search of the site history indicated that the site was used for residential, horse stud and training
ground purposes. Prior to the 1920s it is unknown whether the land (known as “Stroud Farm”) was
used for livestock or market garden purposes. The Australian Jockey Club (AJC) purchased the land
in 1923 and the area was used as supplementary land to the Warwick Farm Racecourse. The site has
historically been used by AJC for horse training, with some stables.

Based on the then current and historical uses of the site, the potential for contamination associated
with the site was generally considered low to moderate. The potential contamination risks were
considered to be associated with:

e The potential historical use of fibrous cement products potentially containing asbestos;
¢ The potential historical use of lead based products in paint (stables);

e The potential historical use of the site for agricultural purposes;

s The dumping of anthropogenic goods into the bushland areas across the site; and

e The potential for fill across the site associated with the site formation and levelling.

Recommendations in regard to the conclusions of the desktop study were:

e Fill - there was no direct evidence suggesting significant fill across the site. However, there was
considered to be some potential for fill to be present.

e The removal of any hazardous building materials from the site (if present) should be conducted in
accordance with the WorkCover codes and standards;

e Any anthropogenic items, including tyres, household and electronic goods observed across the
site should be disposed of at a suitable landfill, licensed to accept household waste;

¢ Soil sampling should be conducted in previously developed areas to ascertain whether potential
contaminates of concern exist in surface soils (asbestos, pesticides, lead). Soil sampling should
be generally based on NSW DECCW guidelines;

e Prior to redevelopment an unexpected finds protocol should be implemented.

Contamination Investigation Project 84377
Part Cooper's Paddock, Warwick Farm October 2014
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Scope of Works

The scope of works for the contamination investigation was as follows:

Review of DP (2010);

A walkover of the subject site to identify current features, any areas of environmental concern
(e.g. filling and fly tipping) and accessible areas for intrusive investigations;

Positioning of 8 test bores (BH1 to BH8) across accessible areas of the site to provide a general
coverage. The bores were positioned primarily to assess ground conditions at proposed
warehouse building locations;

Collection of soil samples from the test bores and submission of selected samples to a NATA
accredited laboratory for a general suite of contaminants comprising the following:-

- The priority heavy metals arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb),
mercury (Hg), nickel (Ni) and zinc (Zn);

- Polycyclic aromatic hydrocarbon (PAH);

- Total recoverable hydrocarbon (TRH)

- Benzene, toluene, ethylbenzene and xylene (BTEX);
- Organochlorine pesticides (OCP);

- Organophosphorus pesticides (OPP);

- Polychlorinated biphenyl (PCB);

- Phenols;

- Asbestos; and

- QA/QC samples.

Analysis of a selected number of samples for general physical properties including pH, chloride
and sulphate content;

Screening of soil samples for potential acid sulphate soils (PASS) and laboratory analysis of
selected soil samples at a NATA accredited laboratory;

Installation of three (3) groundwater monitoring wells in three of the bores (BH1, BH7 and BHS;

Development of the wells by removal of a three borehole volumes or until dry. Micropurge wells,
and once field parameters had stabilised (where possible), sample groundwater using low flow
techniques;

Analysis of groundwater samples for the following:

- Heavy metals — arsenic, cadmium chromium, copper, lead, manganese, mercury, nickel, zinc
- TRH;

- BTEX;

- VOCG;

- PAH (low level);

- Phenols;

- PCB;

- OCP;

Contamination Investigation Project 84377
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- QA/QC samples

o Assessment of soil and groundwater analytical data against appropriate health and ecologically
based investigation and screening levels;

e  Assessment of soil analytical data against appropriate health and ecologically based investigation
and screening levels; and

e  Preparation of this report.

4. Site Identification and Description

4.1 Site Identification

Coopers Paddock is currently registered as Lot 1 in Deposited Plan 581034 and occupies a total area
in the order of 29 hectares (ha). For the purposes of this contamination investigation “the site” is
defined by the footprint of the proposed development as shown on the Masterplan, and as outlined on
Drawing 1 in Appendix A. The site is of irregular shape and has a total area of approximately 10 ha.
The site occupies the northern portion of Coopers Paddock.

4.2 Site Description

At the time of preparing this report the site was being used as a training ground for race horses. The
areas utilised by the race horses were generally cleared of vegetation other than grasses. The areas
not used were covered in thick vegetation including weeds such as lantana and native flora.

A number of former stables were observed on the site at the time of conducting the fieldwork for this
contamination investigation. The buildings did not appear to be in use as lantana had built up around
the buildings.

The area to the north of the site is occupied by Governor Macquarie Drive and Warwick Farm
Racecourse. To the west is Sydney Water Land. To the east is dense bushland then the Georges
River, whilst to the south is the remainder of Coppers Paddock.

The site layout is shown in the aerial photograph base to Drawing 1, Appendix A.

5. Topography, Geology, Soils and Water

The site was observed to be generally flat. Sloping ground was only noted to occur on the eastern and
southern borders towards the Georges River embankments.

Reference to the Penrith 1: 100 000 Geological Series Sheet indicates that the site is underlain by
Tertiary fluvial deposits comprising clayey quartzose sand and clay. The site is closest to the
boundary of Bringelly Shale which typically comprises shale, carbonaceous claystone, laminite, and
fine to medium grained lithic sandstone. Subsurface conditions are likely to include lenses of alluvial
deposits (sand, gravel, clay) overlying shale at depth.

Contamination Investigation Project 84377
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Reference to the Penrith 1:100,000 Soils Landscape Map indicates that the majority of the site is
situated within the alluvial soil group in the Berkshire Park landscape, and is typified by dissected,
gently undulating low rise on the Tertiary terraces of the Hawkesbury/Nepean River system.
Limitations encountered in this landscape are high soil erosion hazard if the area is cleared, along with
gully, sheet and rill erosion on dissected areas. Waterlogging, impermeable subsoils and low fertility
may also be encountered. The western portion of the site is situated within disturbed terrain, and is
typified by level plains to hummocky terrain, which has been extensively disturbed by human activity.
Limitations encountered depend on the nature of the material, but mass movement, unconsolidated
low wet-strength materials, impermeable soil, poor drainage, low fertility and toxic materials maybe
encountered.

Groundwater flow directions across the site are likely to be heavily influenced by the Georges River,
which is located immediately adjacent to the east and south of the site. Flow directions wiil therefore
vary depending on the position within the site. The depth of groundwater will also be influenced by the
river level.

Reference to digital data of Acid Sulphate Soil Risk (supplied by NSW Department of Environment and
Climate Change in 2008 based on published 1:25,000 Acid Sulfate Soils Risk Mapping, 1994-1998)
indicates that the eastern portion of the site is located within an area known to have high probability of
containing acid sulphate soils.

A groundwater bore search of the NSW Office of Water website database was conducted as part of
DP (2010). Seven groundwater bores were located within a 2 km radius of the site. Work summaries
were available for six of the seven bores. Bores GW058697 and GW058698 were recorded to be used
for groundwater exploration. Bores GW017343 and GW017355 were recorded for irrigation purposes,
while bores GW062422 and GW102026 were recorded for recreational purposes. Standing water
levels (SWL) were found to be between 3.30 m below ground level (bgl) and 8.50 m bgl. Drillers’ logs
indicate that the lithology generally comprised clays, followed by sand, more clay and then shale.

6. Preliminary Conceptual Site Model

A conceptual site model (CSM) is a representation of site-retated information regarding contamination
sources, receptors and exposure pathways between those sources and receptors. The CSM provides
the framework for identifying how the site became contaminated (or potentially contaminated) and how
potential receptors may be exposed to contamination either in the present or the future i.e. it enables
an assessment of the potential source — pathway — receptor linkages.

A preliminary CSM for the site has been prepared based on the information and findings presented in
DP (2010), as well as site observations as discussed in Section 4.2.

6.1 Potential Contamination Sources

Based on the current and previous site uses (as documented in DP, 2010) and DP’s current and
previous site observations the potential contamination sources (or areas of environmental concern)
associated with the subject site are summarised in Table 1 below.

Contamination Investigation Project 84377
Part Cooper's Paddock, Warwick Farm QOctober 2014
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Potential Source

Description of Potential
Contaminating Activity

Contaminants of Concern

Agricultural Potential application of pesticides | Persistent Organochlorine Pesticides
chemicals during past agricultural activities up | (OCP) and  Organophosphorus
(low potential) until about 1920s. No information is | Pesticides (OPP)
available to confirm that this is the
(81) case.
Fly tipping No fly tipping was observed at the | Asbestos, and other potential
(low potential) site, but there is a potential that fly | contaminants including metals, TPH,
tipping has occurred in the | BTEX, PAH, OCP, PCB and Phenols
(S2) overgrown areas of the site.

Hazardous building
materials

(moderate potential)
(S3)

Former stables located within the
site appeared to be covered by
fibrous cement sheeting coated in
paint. The buildings appeared to be
in reasonable condition, however
access was limited.

Asbestos and lead.

Fill
(moderate potential)

(S4)

The use as a training track means
there is a potential for fill to have
been used across the site for
formation and levelling of
depressions and low lying areas of
the subject site.

Typical and commonly screened
contaminants for fill of an unknown
source include Heavy Metals
(arsenic, cadmium, chromium,
copper, lead, mercury, nickel, zinc),
total petroleum hydrocarbons (TPH),

BTEX (benzene, toluene, ethyl
benzene, xylene), polycyclic aromatic
hydrocarbons (PAH), OCP,
Polychlorinated Biphenyls (PCB),
Phenols and Asbestos.

6.2 Potential Receptors

Human Health Receptors

R1 — Construction workers during the development of the site

R2 — Proposed end users once developed (industrial, visitors)

R3 - Intrusive maintenance workers once developed

R4 - Land users in adjacent areas (commercial).

Environmental (Ecological) Receptors

R5 — Groundwater.

R6 — Georges River and its riparian corridor (ecology)

Contamination Investigation o Project 84377
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6.3 Potential Pathways
Potential pathways for contamination to impact on receptors include the following:

P1 - Direct contact with soil (ingestion and dermal).

P2 - Inhalation of dust and/or vapours.

P3 — Leaching of contaminants and vertical mitigation into groundwater.
P4 — Surface water run-off.

P5 — Direct contact with groundwater.

6.4 Summary of Preliminary CSM

A ‘source—pathway—receptor’ approach has been used to assess the potential risks of harm being
caused to human, water or environmental receptors from contamination sources on or in the vicinity of
the site, via exposure pathways. The possible pathways between the above sources and receptors are
provided in Table 2 below.

Contamination Investigation Project 84377
Part Cooper's Paddock, Warwick Farm October 2014
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Table 2: Preliminary Conceptual Site Model
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P2: Inhalation of dust and/or vapours

Source Transport Pathway Receptor Comments
S$1: Agricultural chemicals. P1: Direct contact with soil (ingestion and | R1: Construction workers Residual contamination from the past
dermal) R2: Site users W:Jn__om:n”” Mw mﬂwﬁ_o,.hﬂ__ﬂ_u__ﬂﬂ o:oB_.ow_m M;
P2: Inhalation of dust and/or vapours . S mx.“oc © y include vm_.w_m. en
R3: Maintenance workers pesticides and metals. DP experience
P3: Leaching of contaminants and . on sites with similar histories shows that
) L R5: Groundwater
vertical mitigation into groundwater this potential is low. Impacts are most
R6: Georges River (ecolo i i i
P4: Surface water run-off g ( ay) likely seen in surface soils.
The limited soil testing undertaken will
assess this potential further.
S2: Fly tipping P1: Direct contact with soil (ingestion and | R1: Construction workers There was no evidence of fly tipping
dermal) R2- Site users :oﬁma#_:zo_u AN_NSV m:_% during the
over. However, som
P2: Inhalation of dust and/or vapours . recemt stie wa S0 m.
R3: Maintenance workers areas are obscured by dense vegetation
P4: Surface water run-off R6: Georges River (ecology) m.:a. Sm._.mﬁoﬂm a potential wx_mﬂm for fly
tipping in these areas. Being a secured
area the potential for illegal fly tipping is
low.
83: Hazardous building P1: Direct contact with soil (ingestion and | R1: Construction workers The existing buildings on the site should
materials dermal) R3: Maintenance workers be mmmmﬁ.mwma_ ”< m.. owsuum.ﬁmzﬂ
P2: Inhalation of dust and/or vapours ooocvw._o:m <©._o:_m prior o .
demolition, then if hazardous materials
P4: Surface water run-off are present, managed by an
appropriately licensed contractor.
S4: Filling P1: Direct contact with soil (ingestion and | R1: Construction workers Broad scale filling at the site is not likely,
dermal) . however some localised filling in the
R2: Site users

past for waste disposal, levelling or

Detailed Site Investigation
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Source

Transport Pathway

Receptor

Comments

P3: Leaching of contaminants and
vertical mitigation into groundwater

P4: Surface water run-off

P5: Direct contact with groundwater

R3: Maintenance workers
R5: Groundwater

R6: Georges River (ecology)

infilling is possible.

The limited soil investigations
undertaken will assess this potential
further

Detailed Site Investigation
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positions were governed by the proposed warehouse locations and were designed to provide
preliminary geotechnical information as well as preliminary contamination information.

The test bores were labelled as BH1 to BH8. The test bores were designed to enable sampling of the
media considered to be most likely impacted by contaminants, in this case, imported filling and near
surface soils. The bores were also extended to permit sampling of groundwater (at three locations)
and the assessment of geotechnical parameters.

Representative samples of the filling and natural soil were recovered from the test bores in order to
assess the contamination status of the soils within the subject site.

7.4 Soil Sampling Methods

The test bores were drilled under the instruction and supervision of an environmental scientist from DP
between 4 and 14 July 2014. All sample locations were cleared for services and underground pipes
by a services locator and by review of dial-before-you-dig (DBYD) plans.

The test bores were drilled using either a truck—mounted drilling rig or track-mounted drilling rig. The
bores were extended to depths of between 3 m and 8.95 m bgl. Given the absence of indicators of
volatile contaminants (i.e. no observed staining or odours), soil samples were recovered directly from
the spiral auger and SPT.

All sampling data was recorded on DP’s test bore logs with essential information included in the chain-
of-custody sheets. The general sample handling procedure adopted is summarised below:

e collect soil samples directly from spiral auger or SPT;

e transfer samples into laboratory-prepared glass jars, filled to the top to minimise the headspace
within the sample jar, and capping immediately to minimise loss of volatiles;

e label sample containers with individual and unique identification, including project number,
sample location and sample depth; and

e place the glass jars, with Teflon lined lid, into an ice cooled, insulated and sealed container for
transport to the laboratory.

7.5 Well Installation Details and Groundwater Sampling Methodology

Groundwater monitoring wells were installed into bores BH1, BH7 and BH8. These bores were
selected to provide coverage of the site and to enable triangulation to assess groundwater flow
direction.

Groundwater monitoring wells are designed to intercept the water table of the same aquifer and permit
sampling of water from middle of the screen section. The groundwater monitoring wells were
constructed of 50 mm diameter acid washed class 18 PVC casing and machine slotted well screen
intervals, with the upper end of the well screen positioned above the water table observed during
drilling. Joints were screw threaded, thereby avoiding the use of glues and solvents which may
contaminate the wells. BH1 was capped and finished with a Gatic cover, whilst BH7 and BH8 had
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approximately 500 mm stick up of casing to aid in relocation. The ground surface levels were recorded
on the bore logs.

As no groundwater was detected during the drilling of BH8, the well screen was positioned to intercept
potential groundwater within the bedrock aquifer.

Following installation, the groundwater levels were measured at all wells using an interface meter and
the wells were developed on 15 July 2014 by removing a minimum of three bore volumes of water or
until the wells were dry using either a submersible pump or hand bailer. The wells were allowed to
recharge and groundwater levels re-measured including the measurement of phase separated
hydrocarbons (PSH). No PSH were noted.

The wells were micro-purged on 16 July 2014 using a low flow pump (Geopump) until field parameter
readings stabilised (pH, temperature, dissolved oxygen (DO), conductivity, total dissolved solids (TDS)
and redox) where possible, or using a hand bailer due to insufficient water within the well.

Once field parameters had stabilised, samples were collected on the same day using the low flow
pump. Samples were placed with a minimum of aeration into appropriately preserved bottles. For
analysis of metals the relevant sample fraction was filtered using an in-line, disposable, 0.45 um filter
that was changed between samples. It is noted that a longer period of stabilisation is preferred prior to
sampling, however the due diligence time limitations did not permit this. As such, it is possible that the
sampled water is not representative of the natural stable groundwater conditions at the site.

The sample pump and all non-disposable sampling equipment was decontaminated between samples
via a “triple rinse” procedure i.e. a rinse of all particulates in tap water followed a decontamination
using a 3% Decon 90 solution and a final rinse in deionised water.

The sample management comprised the following:

e collecting 10% replicate samples for QA/QC purposes, or at least one per field sampling date. In
addition laboratory prepared trip spikes and blanks were taken into the field unopened for every
day of sampling;

e samples were placed in insulated coolers to maintain a low temperature (through the use of ice;
topped up as required) until transported to the analytical laboratory, and

e chain of custody documentation was maintained at all times and countersigned by the receiving
laboratory on transfer of samples.

All samples were dispatched to the selected NATA accredited laboratories for analysis.

7.6 Field Quality Assurance and Quality Control

The field quality assurance (QA) and quality control (QC) procedures for sampling were as prescribed
in Douglas Partners’ Field Procedures Manual. Field replicate samples were recovered and analysed
for a limited suite of contaminants by means of intra-laboratory and inter-laboratory analysis. Trip
blank and trip spike samples were also included as part of the QA/QC process. This is in accordance
with standard industry practice and guidelines.
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No field rinsate samples were collected or analysed as part of the assessment. Given that soil
samples were taken from spiral auger or SPT, and water samples were taken through disposable
tubing and/or hand bailers, contaminant concentrations were considered likely to be low, rinsate
sample test results were not considered to be critical to the outcomes of the investigation.

A complete discussion of the field QA/QC is presented in Appendix D. In summary, it is considered
that on the basis of the field and laboratory QA/QC the analytical data reported by the laboratory is
reliable and useable for this investigation.

7.7 Analytical Rationale

The analytical scheme was designed to obtain an indication of the potential presence and possible
distribution of contaminants that may be attributable to the potential sources informed by the CSM and
discussed in Section 6.

As discussed in Section 7.3, the media considered most likely to be impacted by contaminants are the
filing and near surface soils. It is considered highly unlikely that deep soils are impacted by
contaminants in the fill or near surface soils. As such, the analysis was undertaken primarily on fill,
near surface soils and fly tipping. Samples were selected for analysis on the basis of the testing
budget and in order to include analysis of all fill types encountered in the field.

All samples were screened for ASS. Samples were then selected for laboratory analysis on the basis
of the screening results and testing budget.

7.8 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,
control samples, surrogate recovery and duplicate samples. These results are included in the
laboratory reports in Appendix E.

The results of the DP assessment of laboratory QA/QC are presented in Appendix D. In summary, it is
considered that on the basis of the field and laboratory QA/QC the analytical data reported by the
laboratory is reliable and useable for this investigation.

8. Site Assessment Criteria
The proposed development at the site will include warehouses, ground levei parking and landscaping.

The Site Assessment Criteria (SAC) applied in the current investigation is informed by the CSM which
identified human and ecological receptors to potential contamination on the site (refer to Section 6).
Analytical results were assessed (as a Tier 1 assessment) against the SAC comprising the
investigation and screening levels of Schedule B1, NEPC (2013). The NEPC guidelines are endorsed
by the NSW EPA under the CLM Act 1997. Petroleum based health screening levels for direct contact
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have been adopted from the Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE) Technical Report no.10 Health screening levels for
petroleum hydrocarbons in soil and groundwater (2011) as referenced by NEPC (2013).

The investigation and screening levels are applicable to generic land use settings and include
consideration of, where relevant, the soil type and the depth of contamination. The investigation and
screening levels are not intended to be used as clean up levels. Rather, they establish concentrations
above which further appropriate investigation (e.g. Tier 2 assessment) should be undertaken. They
are intentionally conservative and are based on a reasonable worst-case scenario.

The investigation and screening levels applied in the current investigation comprise levels adopted for
a generic commercial/industrial land use scenario, and intrusive maintenance workers (also
representing construction workers).

8.1 Soils

8.1.1 Health Investigation Levels

The Health Investigation Levels (HIL) and Health Screening Levels (HSL) are scientifically-based,
generic assessment criteria designed to be used in the first stage (Tier 1) of an assessment of
potential human health risk from chronic exposure to contaminants.

HILs are applicable to assessing health risk arising via all relevant pathways of exposure for a range of
metals and organic substances. The HIL are generic to all soil types and apply generally to a depth of
3 m below the surface for commercial/industrial use. Site-specific conditions may determine the depth
to which HILs apply for other land uses.

HSLs are applicable to selected petroleum compounds and fractions to assess the risk to human
health via inhalation and direct contact pathways. HSL have been developed for different land uses,
soil types and depths to contamination.

The generic HIL and HSL are considered to be appropriate for the assessment of contamination at the
site. Given the proposed land use the adopted HIL and HSL are:

¢  HIL-D - commercial/industrial such as shops, offices, factories and industrial sites;

o  HSL-D - commercial/industrial such as shops, offices, factories and industrial sites;

e  HSL- Intrusive Maintenance Worker (shallow trench).

In addition, the HSL adopted are predicated on the inputs summarised in Table 3.
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Table 3: Inputs to the Derivation of HSLs
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Variable Input Rationale

Potential Soil vapour intrusion (inhalation) | There is a potential for vapour intrusion into

exposure / Direct contact * building and service trenches, and direct contact

pathway with soil during construction and in public areas.

Soil Type Sand in the absence of laboratory particle analysis
sand HSLs have been adopted as an initial
conservative screen); sand being logged as a
component of the sub-surface profile.

Depth to Omto<imorOmto<2m Fill and near surface soils are identified as the

contamination most likely impacted media.

*Developed by CRC CARE (2011)

The adopted soil HIL and HSL for the potential contaminants of concern are presented in Tables 4

and 5.
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Table 4: Health Investigation and Screening Levels (HIL and HSL) in mg/kg unless

otherwise indicated — Commercial/Industrial

Contaminants HIL-D, HSL-D, HSL-D
Direct Contact Vapour Intrusion
Arsenic 3000 -
Cadmium 900 -
Chromium (V1) 3,600 -
Copper 240,000 -
Metals
Lead 1,500 -
Mercury (inorganic) 120 -
Nickel 730 -
Zinc 400,000 -
Benzo(a)pyrene TEQ' 40 -
PAH
Naphthalene 2,200 -
Total PAH 4000 -
C6 — C10 (less BTEX) [F1] 26,000 260
>C10-C16 (less Naphthalene) 20,000 NL
TRH [F2]
>C16-C34 [F3] 27,000 -
>C34-C40 [F4] 8,100 -
Benzene 430 3
Toluene 99,000 NL
BTEX
Ethylbenzene 27,000 NL
Xylenes 81,000 230
Phenol Phenol 240,000 )
Aldrin + Dieldrin 45 -
Chlordane 530 -
DDT+DDE+DDD 3,600 -
Endosulfan 2,000 -
oCcP
Endrin 100 -
Heptachlor 50 -
HCB 80 -
Methoxychlor 2,500 -
PCB? 7 -
Notes: .

1 sum of carcinogenic PAH
2 non dioxin-like PCBs only.
3 NL - Not limiting
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Table 5: Health Investigation and Screening Levels (HIL and HSL) in mg/kg unless
otherwise indicated — Intrusive Maintenance Worker

Contaminants HSL-Intrusive HSL-Intrusive
Maintenance Worker, | Maintenance Worker,
Direct Contact Vapour Intrusion

Arsenic - -

Cadmium - -

Chromium (V1) - -

Copper - =
Lead - B

Metals

Mercury (inorganic) - -

Nickel - -

Zinc - -

Benzo(a)pyrene TEQ' - -

PAH
Naphthalene - -

Total PAH - -
C6 — C10 (less BTEX) [F1] 82,000 NL

>C10-C16 (less 62,000 NL
TRH Naphthalene) [F2]

>C16-C34 [F3] 85,000 -

>C34-C40 [F4] 120,000 -
Benzene 1,100 77
Toluene 120,000 NL

Ethylbenzene 85,000 NL
Xylenes 130,000 NL

BTEX

Phenol Phenol -

Aldrin + Dieldrin - -

Chlordane - -

DDT+DDE+DDD - =

Endosulfan - -

Endrin - -

ocP

Heptachlor - -
HCB - -

Methoxychlor - -

Notes: .NL — Not limiting
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8.1.2 Ecological Investigation Levels

Ecological Investigation Levels (EIL) have been derived for selected metals and organic compounds
and are applicable for assessing risk to terrestrial ecosystems (NEPC, 2013). EIL depend on specific
soil physiochemical properties and land use scenarios and generally apply to the top 2 m of soil, which
corresponds to the root zone and habitation zone of many species. The EIL is determined for a
contaminant based on the sum of the ambient background concentration (ABC) and an added
contaminant limit (ACL). The ABC of a contaminant is the soil concentration in a specific locality that
is the sum of naturally occurring background levels and the contaminants levels that have been
introduced from diffuse or non-point sources (e.g. motor vehicle emissions). The ACL is the added
concentration (above the ABC) of a contaminant above which further appropriate investigation and
evaluation of the impact on ecological values is required.

The EIL is calculated using the following formula:
EIL = ABC + ACL,

The ABC is determined through direct measurement at an appropriate reference site (preferred, but
not available for the current project) or through the use of methods defined by Olszowy et al Trace
element concentrations in soils from rural and urban areas of Australia, Contaminated Sites
monograph no. 4, South Australian Health Commission, Adelaide, Australia 1995 (Olszowy, 1995) or
Hamon et al, Geochemical indices allow estimation of heavy metal background concentrations in soils,
Global Biogeochemical Cycles, vol. 18, GB1014, (Hamon, 2004). ACL is based on the soil
characteristics of pH, CEC and clay content.

ElLs (and ACLs where appropriate) have been derived in NEPC (2013) for only a short list of
contaminants comprising As, Cu, Cr (lll), DDT, naphthalene, Ni, Pb and Zn. An Interactive (Excel)
Calculation Spreadsheet may be used for calculating site-specific EIL for these contaminants, and has
been provided in the ASC NEPM Toolbox available on the SCEW (Standing Council on Environment
and Water) website (http://www.scew.gov.au/node/941).

The adopted EIL, derived from Tables 1B(1) to 1B(5), Schedule B1 of NEPC (2013) are shown in the
following Table 6. The following site specific data and assumptions have been used to determine the
ElLs:

e aprotection level of 80% has been adopted;
o the ElLs will apply to the top 2 m;

e given the likely source of soil contaminants (i.e. historical filling) the contamination is considered
as “aged” (>2 years);

e ABCs have been taken as the approximate average EPA background concentrations for NSW as
published in Olszowy (1995); and

e Site specific pH, CEC and clay content have been tested, and as such these values have been
used in the determination of ElLs, where appropriate.

The adopted ElLs are listed in the following Table 6.
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Table 6: Ecological Investigation Levels (EIL) in mg/kg

Analyte ABC' ACL EIL? Comments
Arsenic NA NA 160 Adopted
parameters:
Copper - 140 140
Nickel . 55 55 pH of 7.7 (average
Metals ; tested);
Chromium 1l 20 530 550 CEC of 5 cmol kg
Lead NA NA | 1,800 (assumed);
organic carbon 1%
Zinc 140 360 500 (assumed);
OCP DDT - NA | 640 sand content
(based on logs)
PAH Naphthalene - NA 370
Notes: 1. Taken from Olszowy (1995}

2. Commercialf/industrial

8.1.3 Ecological Screening Levels — Petroleum Hydrocarbons
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Ecological Screening Levels (ESL) are used to assess the risk of selected petroleum hydrocarbon
compounds, BTEX and benzo(a)pyrene to terrestrial ecosystems. ESL apply to the top 2 m of the soil
profile as for EIL.

ESL have been derived in NEPC (2013) for petroleum fractions F1 to F4 as well as BTEX and
benzo(a)pyrene. Site specific data and assumptions as summarised in Table 7 have been used to
determine the ESL. The adopted ESL, from Table 1B(6), Schedule B1 of NEPC (2013) are shown in

Table 8.
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Table 7: Inputs to the Derivation of ESL

Variable Input Rationale

Depth of ESL | Top 2 m of the soil profile The top 2 m depth below ground level

application corresponds to the root zone and habitation
zone of many species.

Land use Commercial Proposed warehouse development

Soil Texture | Coarse Sandy filling was identified as the most

conservative soil type in the test pits.

Table 8: Ecological Screening Levels (ESL) in mg/kg

Analyte ESL Comments
C6 — C10 (less BTEX) [F1] 215*
>C10-C16 (less Naphthalene) [F2] 170* All ESLs are low reliability apart from
TPH those marked with * which are
>C16-C34 [F3] 1,700 moderate reliability
>C34-C40 [F4] 3,300
Benzene 75
Toluene 135
BTEX
Ethylbenzene 165
Xylenes 180
PAH Benzo(a)pyrene 0.7

8.1.4 Management Limits — Petroleum Hydrocarbons
In addition to appropriate consideration and application of the HSLs, there are additional
considerations which reflect the nature and properties of petroleum hydrocarbons, including:
¢ Formation of observable light non-aqueous phase liquids (LNAPL);
o Fire and explosion hazards;

o Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services.

Management Limits to avoid or minimise these potential effects have been adopted in NEPC (2013) as
interim Tier 1 guidance. Management Limits have been derived in NEPC (2013) for the same four
petroleum fractions as the HSL (F1 to F4). The adopted Management Limits, from Table 1B(7),
Schedule B1 of NEPC (2013) are shown in the following Table 9. The following site specific data and
assumptions have been used to determine the Management Limits:

¢ the Management Limits will apply to any depth within the soil profile;
¢ the Management Limits for commercial land use apply;

e A “coarse” soil texture has been adopted, due to the high clay content observed during the
investigation and to take a conservative approach.
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Table 9: Management Limits in mg/kg

Analyte Management Limit
TRH Ce—Cuo (F1)* 700
>C10-Cis (F2) * 1,000
>Ci6-Cas (F3) 3,500
>C34-Ca0 (F4) 10,000
# Separate management limits for BTEX and naphthalene are not available hence these have not been subtracted

from the relevant fractions to obtain F1 and F2

8.1.5 Asbestos in Soil

Bonded asbestos-containing material (ACM) is the most common form of asbestos contamination
across Australia, generally arising from:

e Inadequate removal and disposal practices during demolition of buildings containing asbestos
products;

e Widespread dumping of asbestos products and asbestos containing fill on vacant land and
development sites; and

¢ Commonly occurring in historical fill containing unsorted demolition materials.

Mining, manufacturing or distribution of asbestos products may result in sites being contaminated by
friable asbestos including free fibres. Severe weathering or damage to bonded ACM may also result
in the formation of friable asbestos comprising fibrous asbestos (FA) and/or asbestos fines (AF).

Asbestos only poses a risk to human health when asbestos fibres are made airborne and inhaled. If
asbestos is bound in a matrix such as cement or resin, it is not readily made airborne except through
substantial physical damage. Bonded ACM in sound condition represents a low human health risk,
whilst both FA and AF materials have the potential to generate, or be associated with, free asbestos
fibres. Consequently, FA and AF must be carefully managed to prevent the release of asbestos fibres
into the air.

A detailed asbestos assessment as outlined in NEPC (2013) was not undertaken as part of the DSI as
the propensity for asbestos contamination had not yet been identified. Therefore the presence or
absence of asbestos at a limit of reporting of 0.1 g/kg (and no respirable fibres) has been adopted for
this DSI as an initial screen.

8.2 Groundwater

The potential receptors of impacted groundwater from the site include:

e Lateral migration of groundwater providing baseflow to Georges River, located at approximately
500 m down-gradient (east) from the site; and

e Extraction of groundwater for agricultural use.
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8.2.1 Groundwater Investigation Levels

The Groundwater Investigation Levels (GIL) adopted in NEPC (2013) are based on:
s Australian Drinking Water Guidelines 2011 (ADWG);
o Guidelines for Managing Risk in Recreational Waters 2008 (GMRRW);

o National water quality management strategy. Australian and New Zealand guidelines for fresh and
marine water quality 2000 (ANZECC & ARMCANZ).

The adopted GIL for the analytes included in the assessment (where applicable), and the
corresponding source documents, are shown in Table 10.

Table 10: Groundwater Investigation Levels (in pg/L unless otherwise stated)

NEPC NEPC
Analyte (2013) (2_01 ?) Comments
Fresh Waters ° Drinking
Water
Metals Arsenic (V) 13 10
Cadmium 0.2 2
Chromium (V1) 1 50
Copper 1.4 2,000
Lead 3.4 10
Mercury (total) 0.06 1
Nickel 11 20
Zinc 8 -
PAH Naphthalene 16 -
Benzo(a)pyrene - 0.01
BTEX Benzene 950 1
Toluene - 800
Ethylbenzene - 300
Xylene (0) 350 -
Xylene (p) 200 -
Xylenes (Total) - 600
OCP Chlordane 0.03 2
DDT 0.006 9
Endosulfan 0.03 20
Endrin 0.01 -
Heptachlor 0.01 -
Aldrin + Dieldrin - 0.3
Lindane 0.2 10
Heptachlor Expoxide - 0.3
OPP Bromophos-ethyl - -
Chlorpyrifos 0.01 0.01
Chlorpyrifos-methyl - -
Diazinon 0.01 0.004
Dimethoate 0.15 0.007
Ethion - 0.004
Fenitrothion 0.2 0.007
Ronnel - -
Contamination Investigation Project 84377

Part Cooper’s Paddock, Warwick Farm October 2014



Douglas Partners

K

Geotechnics | Environment | Groundwater Page 23 of 29
NEPC NEPC
2013
Analyte (2013) ( . ) Comments
Fresh Waters ° Drinking

Water
PCB Aroclor 1242 0.3 -
Aroclor 1254 0.01 -
Phenols Phenol 320 -

Notes:

a

ARMCANZ (2000} have been used as screening levels

in cases where no high reliability trigger values are provided, the low reliability trigger values provided in ANZECC &

Investigation levels apply to typically slightly-moderately disturbed systems

8.2.2 Health Screening Levels — Petroleum Hydrocarbons

The generic HSL are considered to be appropriate for the assessment of contamination at the site.
Given the proposed land use the adopted HSL is:

HSL-D — commercial/industrial

In addition, the HSL adopted is predicated on the following inputs prescribed in Table 11:

Table 11: Inputs to the Derivation of HSLs

Variable Input Rationale
Potential exposure Groundwater vapour intrusion | Conduits expected to be intercept
pathway (inhalation) groundwater.
Sand i
Soil Type Qbsgrved 'sar.lds and sandy clays during
field investigation.
Deoth to Conduits expected to intercept groundwater.
P s 4M<8M Will require re-assessment if TRH is
contamination
detected.

The adopted groundwater HSL for vapour intrusion, from Table 1A(4), Schedule B1 of NEPC (2013)

are shown in the following Table 12.
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Table 12: Groundwater Health Screening Levels (HSL) for Vapour Intrusion (pg/L)

Analyte HSL-[D]

TRH Cs — Cio (less BTEX) [F1] 6000
>C10-C15 (less Naphthalene) [F2] NL

BTEX Benzene 5000
Toluene NL
Ethylbenzene NL
Xylene NL
PAH Naphthalene NL

Notes:
NL -The solubility limit is defined as the groundwater concentration at which the water cannot dissolve any more of an
individual chemical based on a petroleum mixture. The soil vapour which is in equilibrium with the groundwater will be at its
maximum. If the derived groundwater HSL exceeds the water solubility limit, a soil-vapour source concentration for a
petroleum mixture could not exceed a level that would result in the maximum allowable vapour risk for a given scenario. For
these scenarios no HSL is presented for these chemicals. These are denoted as not limiting 'NL".

8.3 ASS Classification Criteria

Acid Sulphate Soils (ASS) occur due to the presence of microscopic mineral grains which are stable in
anaerobic conditions (e.g. soils below the water table, or in dense, clay-rich soils that are periodically
re-wetted), but upon oxidation generate sulphuric acid or acid sulphate. ASS include actual acid
sulphate soils (AASS) which have already oxidised and are highly acidic, or potential acid sulphate
soils (PASS) which have the potential to become highly acidic when disturbed and may or may not be
acidic in-situ.

The following guidelines related to ASS are endorsed by the NSW EPA:

¢ Acid Sulfate Soils Management Advisory Committee (ASSMAC) Acid Sulfate Soils Management
Guidelines (1998) [ASSMAC (1998)]; and

¢ QASSIT/ Qld NRM&E/SCU/ NatCASS/QASSMAC/ASSMAC Acid Sulfate Soils Laboratory Methods
Guidelines Version 2.1—June 2004 Published by Department of Natural Resources, Mines, and
Energy, Indooroopilly, Queensland, Australia, [Qld NRM&E (2004)] (this guideline supersedes the
laboratory section of ASSMAC (1998)).

The thresholds for determining the need to manage ASS are provided in Table 13. With respect to the
soils observed at the site, the results were compared against the action criteria for ‘medium textured
material (sandy loams to light clay). As there is no basement proposed, the results have been
compared with criteria for less than 1,000 tonnes of disturbed soil.
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Table 13: Thresholds for ASS Assessment (ASSMAC (1998)
Existing + Potential Acidity

Material Type Equivalent acidity Equivalent sulphur
(mol H+/tonne) (%S)
(oven-dry basis) (oven-dry basis)

ASSMAC Action Criteria for disturbance of 1 — 1000 tonnes

coarse textured material
i.e. sands to loamy sands 18 0.03

medium textured material
i.e. sandy loams to light clay 36 0.06

fine textured material
i.e. medium to heavy clays and silty 64 0.1
clay

ASSMAC Action Criteria for disturbance of more than 1000 tonnes
all textures 18 0.03

ASSMAC also provides indicative values for pH screening. The purpose of the screening test is to
assist in determining appropriate samples for laboratory analysis and not to determine the presence or
absence of ASS. It is noted that ASS screening results can provide a false positive or negative
indication due to potential presence of inclusions in the soil (e.g. organic matter, shells, etc.) that may
affect the pH values.

Indicators of ASS in pH screening results include:

¢ Colour change from grey to brown;

o Effervescence;

o A release of sulphur odours;

o Lowering of soil pH by at least one unit;

e Afinal (oxidised) pH of less than 3.5, and preferably less than 3.

ASSMAC also indicates that field pH of less than or equal to 4 indicates the presence of actual acid
sulphate soils (i.e. ASS which have already released acid).

9. Fieldwork Results

The subsurface conditions encountered in the bores are presented in the test bore logs in Appendix F.
Notes defining descriptive terms and classification methods are also included in Appendix F.
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The principal strata sequentially encountered in the test bores comprised:
e  Top soil — Grassed dark brown clayey sand, variable to depths up to 0.25 m

¢ Filling — Likely to be poorly compacted clayey sand filling with traces of gravel, variable to depths
up to 1.0 m;

e  Sandy/silty clay — Stiff to hard fluvial clay, variable depths from 0.3 m to about 6.0 m.
Encountered primarily on the eastern part of the site (near the river).

e Clayey sand — Medium dense to very dense clayey sand, variable depths from 0.9 m to about
8.5 m. Encountered primarily on south — eastern part of the site.

e Sand — Loose to medium dense sand, variable depths from 0.2 m to about 8.0 m. Encountered
primarily on the western part of the site.

e Sandstone — Extremely weathered to highly weathered sandstone, variable top of rock depths
from about 2.0 m to 3.0 m.

Free groundwater was observed during drilling in BH1 and BH7 at depths of 6.5 m and 7.0 m bgl
respectively.

No ACM was observed in the test bores.

All PID screening results were low, suggesting an absence of volatile contaminants in the soil
samples.

10. Laboratory Testing
The results of the laboratory analysis undertaken are presented in Tables 14, 15 and 16, Appendix G.

The full laboratory reports together with the chain of custody and sample receipt information are
presented in Appendix E.

11. Discussion of Results

11.1 Soil

The field results suggest that the subject site is underlain by a variable depth of filling, then sand,
clayey sand and sandy clay and sandstone bedrock. There was nothing observed during the fieldwork
to suggest that there is a high potential for contamination of the soils encountered.

The analytical results for the soil samples indicated that the concentrations of TRH, BTEX, PAH, PCB,
OCP, OPP and phenols in all soil samples analysed were below the laboratory’s limit of reporting and
within the adopted SAC.

Low concentrations of heavy metals were recorded which were all within the adopted SAC.

Contamination Investigation Project 84377
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Asbestos was not observed in any of the soil samples and was not detected at the reporting limit in
any samples analysed for asbestos.

11.2 Assessment of Groundwater

Groundwater samples were collected from BH1, BH7 and BH8. The groundwater samples were
analysed for heavy metals, TRH, BTEX, PAH, OCP, OPP, PCB and phenols.

No free product was observed in the monitoring wells. The concentrations of the analytes in
groundwater were generally within the adopted GIL. There were minor exceedances of cadmium and
nickel in BH7 and BH8. These exceedances of cadmium and nickel are considered to be relatively
minor, and possibly a reflection of regional conditions, particularly given that cadmium and nickel
concentrations in the soils were not deemed significant.

There was a minor exceedance of benzo(a)pyrene in BH8, though this is likely to be due to the soil
disturbance during the drilling processes. Similarly, TRH concentrations were detected in all
groundwater samples, although at concentrations were within the relevant GILs (where available).
Again this is considered likely to be due to the drilling disturbance. Once more stabilised it is expected
that the TRH and PAH concentrations will dissipate.

11.3 Acid Sulphate Soil

The majority of the field pH results were above pH 4, with the exception BH1/5.4-5.5, BH1/6.7-7.0 and
BH8/3.9-4.0 indicating that there is minimal AASS (i.e. soils already producing acid) present in
accordance with ASSMAC guidance.

The ASS screening and laboratory (SPOCAS) results indicate that there is PASS present at the site,
with indicators through field screening and/or laboratory test results for soils from 3.5 m to 7.0 m
depth. These indicators were reported for soil samples from one of the three samples analysed for
ASS, suggesting minimal occurrence of PASS.

At this stage, the extent of earthworks for the proposed development is not known. However, given the
relatively flat topography and no proposed basements, earthworks are likely to be limited to footing
detail, minor levelling and services, all with penetrations of less than 3 m. As such, the potential for the
works to encountered ASS is low. However, based on the limited assessment it is recommended that
this potential is further investigated.

12. Conclusion and Recommendations

Based on the field and analytical results presented in this report, it is concluded that the site, as shown
on Drawing 1, is compatible, from a contamination standpoint, for the proposed warehouse
development as outlined in Section 1, subject to the following:

Contamination Investigation Project 84377
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o Further rounds of groundwater sampling and testing due to the minor concentrations of TRH and
PAH detected;

e Additional soil sampling and testing to provide more confidence in the results reported herein. The
additional works should include testing for contaminants of concern and ASS conditions and could
also be used to waste classify materials destined for off-site disposal;

e A hazardous building materials survey to identified hazardous building materials in the existing
buildings (stables) on site;

¢ Demolition and removal of any hazardous materials by a contractor licensed for such activities, in
accordance with WorkCover approved methods;

¢ Validation of the building footprints by an environmental consultant, once removed;

¢ Development and implementation of an “unexpected finds" protocol, incorporated into a site
management plan for future civil works, which identifies investigation, remediation and/or
management actions to be implemented in the event of a discovery of an unexpected
contamination source.

13. Limitations

Douglas Partners Pty Ltd (DP) has prepared this report for part Cooper's Paddock, Governor
Macquarie Drive, Warwick Farm, in general accordance with the proposal dated 25 June 2014. This
report is provided for the exclusive use of Stockland Development Pty Ltd 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.

Any party so relying upon this report beyond its exclusive use and purpose as stated above, and
without the express written consent of DP, does so entirely at its own risk and without recourse to DP
for any loss or damage. In preparing this report DP has necessarily relied upon information provided
by the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific testing locations, and then only to the depths investigated and at the time the work was carried
out. Sub-surface conditions can change abruptly due to variable geological processes and also as a
result of human influences. Such changes may occur after DP’s field testing has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the testing locations. The advice may also be limited by budget
constraints imposed by others or by site accessibility.

Asbestos-based materials have not been detected by observation or by laboratory analysis either on
the surface of the site or in fill at the locations sampled and analysed. A secondary indicator of the
possible presence of asbestos-based materials is the presence of demolition materials including
concrete, brick, tile and/or other miscellaneous waste materials. Such materials were not detected on
the surface of the site at the focations sampled and analysed. The sampling plan adopted for this
investigation is appropriate to achieve the stated project objectives, however, there are necessarily
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Data Quality Objectives

The contamination investigation has been devised broadly in accordance with the seven step data
quality objective (DQO) process which is provided in Appendix B, Schedule B2 of the National
Environment Protection (Assessment of Site Contamination) Measure 1999 as amended 2013 (NEPC
2013). The DQO process is outlined as follows:

(1) State the Problem

Stockland Development proposes to purchase and develop the site for warehousing purposes. The
Phase 1 contamination assessment of the site (DP, 2010) identified areas of potential contamination
including potential past agricuitural chemical usage, imported fill, and fly tipping associated with the
subject site. The “problem” to be addressed is that the extent and nature of potential contamination on
the subject site is unknown, and it is unclear whether the subject site is compatible with the proposed
redevelopment.

(2) Identify the Decision/Objectives of the Study

The contamination investigation is a limited “due diligence” investigation aimed at assessing the
potential for soil and groundwater contamination at the site.

The analytical data were compared to health investigation levels (HIL), health screening levels (HSL),
ecological investigation levels (EIL), ecological screening levels (ESL), management limits and
groundwater investigation levels (GIL) referenced from NEPC (2013). The assessment of the
suitability of the subject site for the proposed development was based on the comparison of the
analytical results for all contaminants of potential concern (COPC) to the adopted site assessment
criteria (SAC).

The following specific decisions were made, as appropriate:

e  What is the conceptual site model (i.e. sources, receptors, migration pathways, exposure)?

e Do the existing soils pose a potential risk to identified receptors?

e Does the existing groundwater beneath the site pose a potential risk to identified receptors?

e Is the data sufficient to make a decision regarding the abovementioned risks, and the
compatibility of the subject site for the proposed development or are additional investigations
required?

o Does contamination at the site, if encountered, trigger the Duty to Report requirements under the
CLM Act 19977

e  Are there any off-site migration issues that need to be considered?

e s the data sufficient to enable the preparation of a Remediation Action Plan (RAP) and/or
Environmental Management Plan (EMP) should the data suggest these are required?
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(3) Identify Information Inputs
Inputs into the decisions are as follows:

e Collection and review of site history information including information regarding previous and
current activities undertaken on the site and the surrounding areas (DP, 2010);

e Regional geology, topography and hydrogeology,

e  Soil samples collected from a total of 8 test bores, and groundwater samples collected from 3
monitoring wells, positioned across the accessible areas of the subject site (primarily for
geotechnical investigation purposes), and analysed for the COPC;

e The lithology of the site as described in the test bore logs;

e Field and laboratory QA/QC data to assess the suitability of the environmental data for the
assessment;

¢ All analysis undertaken at a NATA accredited laboratory; and

e  The comparison of analytical test results with NEPC (2013) criteria discussed in Section 8 of the
report.

(4) Define the Study Boundaries

Coopers Paddock is currently registered as Lot 1 in Deposited Plan 581034 with a total area in the
order of 29 hectares. The subject site is of irregular shape and has a total area of approximately 10
hectares, located in the north portion of Coopers Paddock.

The vertical extent of the contamination investigation is defined by the depth of the test bores,
however it is considered that the potential for contamination of deeper media is remote, given that no
deep sources or readily migratory contaminants have been identified. The soils selected for analysis
were generally surficial and from the fill medium, with the deepest analysed soil sample being 0.1 -
0.2 m below ground level. Again, it is considered highly unlikely that contamination has migrated to
deeper media.
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5

Develop the Analytical Approach (or decision rule)

The information obtained during the assessment was used to characterise the subject site in terms of
contamination issues and risk to human health and/or the environment. The decision rules used in
characterising the subject site were as follows:

Selected soil samples were analysed for the COPC;

Laboratory test results for the systematic soil samples (i.e. non-targeted soil samples) were
assessed individually;

The adopted SAC were those published and/or endorsed by the NSW EPA;

Where such criteria are not available, other recognised national or international standards were
used;

A significant exceedance of the SAC will trigger an assessment, most likely through the analysis
of deeper soil samples, of the potential for migration or leaching of the contaminant to deeper
soils and groundwater;

Further investigation, remediation and/or management will be recommended if the subject site is
found to be significantly contaminated.

Field and laboratory test results will be considered useable for the assessment after evaluation
against the following data quality indicators (DQIs), which are evaluated in detail in Appendix C:

(6)

Precision — a measure of variability or reproducibility of data;
Accuracy — a measure of closeness of the data to the ‘true’ value;

Representativeness — the confidence (qualitative) of data representativeness of media present
on site;

Completeness — a measure of the amount of usable data from a data collection activity; and

Comparability — the confidence (qualitative) that data may be considered to be equivalent for
each sampling and analytical event.

Specify the Performance or Acceptable Criteria

Decision errors for the analysis and evaluation of the respective COPC in soil are:

1. Deciding that the site’s fill/soil exceed the SAC when they truly do not; and
2. Deciding that the site’s fill/soils are within the SAC when they are truly not.

Decision errors for the proposed assessment will be minimised and measured by the following:

The sampling regime targeted the media most likely to contain contaminants;

Sample collection and handling techniques were in accordance with industry practice as outlined
in DP’s Field Procedures Manual;

Samples were prepared and analysed by NATA-accredited laboratories with the acceptance
limits for laboratory QA/QC parameters based on the laboratory reported acceptance limits and
those stated in NEPC (2013);
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e The analyte selection is based on the available site history, past site activities, site features and
the findings reported in DP (2010). The potential for contaminants other than those analysed is
considered to be low;

e The SAC were adopted from established and NSW EPA endorsed guidelines. Where not
available, recognised national and international guidelines were used. The SAC have risk
probabilities already incorporated;

e Only NATA accredited laboratories using NATA endorsed methods are used to perform
laboratory analysis. Where NATA endorsed methods are not used, the reasons are stated. The
effect of using non-NATA methods on the decision making process are explained.

(7N Optimise the design for obtaining data

Sampling design and procedures that were implemented to optimise data collection for achieving the
DQOs included the following:

e Only NATA accredited laboratories using NATA endorsed methods were used to perform
laboratory analysis; and

e An adequately experienced environmental scientist conducted the field work and sample analysis
interpretation.
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Data Quality Indicators

Field and laboratory procedures were assessed against the following data quality indicators
(DQls):

e Completeness — a measure of the amount of usable data from a data collection activity;

o Comparability — the confidence (qualitative) that data may be considered to be equivalent
for each sampling and analytical event;

¢ Representativeness — the confidence (qualitative) of data representativeness of media
present on-site;

e Precision — a measure of variability or reproducibility of data; and

e Accuracy — a measure of closeness of the data to the ‘true’ value.

The DQlIs were assessed as outlined in the following table.

DQl Considerations as specified in NEPM Comment
Schedule B2

Completeness

Field All critical locations sampled The soil sampling was conducted
from bores located for
geotechnical investigation
purposes, but provided some
information in relation to identified
potential sources including filling
and agricultural chemicals.

Considerations

All samples collected (from grid and at | as above
depth)

Standard operating practices (SOPs) Field staff followed SOPs as
appropriate and complied with defined in the DP Field
Procedures Manual. Samples
were recovered from spiral augers
and SPT tubes. The procedure
was considered adequate given
the low potential for volatile
contaminants.

Experienced sampler A DP environmental scientist with
3 years' experience led the field
team.

Documentation correct The documentation included the
fieldwork instruction sheet, bore
logs, and chains of custody, all of
which were reviewed by the
Project Manager (Senior
Associate).
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DQl Considerations as specified in NEPM Comment
Schedule B2
Laboratory All critical samples analysed according | The DP proposal was followed.
Considerations to the proposal and Phase 1 Any variation to the proposal has
contamination assessment report (DP, been recorded in the report.
2010)
All analytes analysed according to the All analytes analysed according to
proposal the DP Proposal. Any variation

has been recorded in the report.

Appropriate methods and PQLs/LOR

NATA approved methods have
been adopted. Limits of reporting
(LORs) and practical quantitation
limits (PQLs) in accordance with
the method have been used by
the contract laboratory.

Sample Documentation complete

Chain-of-custody (CoC)
maintained and appended to the
Certificates of Analysis(s). All
Certificates of Analysis are
complete and appended to the
report.

Sample holding times complied with

Sample holding times complied
with by the NATA accredited
laboratory.

Comparability

Field Same SOPs used on each occasion

Considerations

Field staff followed SOPs for each
day of sampling as defined in the
DP Field Procedures Manual

Experienced sampler

As above

Climatic conditions

Fine conditions were experienced
on each day of sampling.

Same types of samples collected

Field staff followed SOPs as
defined in the DP Field
Procedures Manual. All samples
were essentially undisturbed and
collected from SPTs (where
possible) or from spiral augers.
Although not the preferred
sampling method, the implications
are not considered to be
significant given the low potential
for volatile contaminants.

Laboratory Sample analytical methods used

Considerations

The laboratory used is accredited
by NATA for the analyses
undertaken. Laboratory methods
are as stated on the Certificates of
Analysis
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DQl Considerations as specified in NEPM Comment
Schedule B2
Sample PQLs / LORs PQL or LOR set by the

laboratories are below the
adopted site criteria or indicate
across-the-board lack of detection

(e.g. groundwater).

Same laboratories

Envirolab Services was used for
primary sample analysis.

Same units

All laboratory results are
expressed in consistent units for

each media type.

Representativeness

Field
Considerations

Appropriate media sampled according
to the proposal

Appropriate media were sampled
in accordance with the proposal.

All media identified in proposal sampled

All media identified in the proposal

were sampled.

Laboratory All samples analysed according to All samples analysed according to

Considerations SAQP the proposal, which incorporated a
brief SAQP.

Precision

Field SOPs appropriate and complied with Field staff followed SOPs as

Considerations

defined in the DP Field
procedures Manual.

Laboratory
Considerations

Analysis of;

1) laboratory and inter-laboratory
duplicates

2) field duplicates

3) laboratory-prepared volatile trip
spikes

The DSl included the analysis of
duplicates, trip spike and trip
blank samples. The laboratory

acceptance limits are:

[1) Average relative percentage
difference (RPD) result <10
times PQL/LOR, no limit;
results >10 times PQL/LOR,

0% -50%

2) Average relative percentage
difference (RPD) result <10
times PQL/LOR, no limit;
results >10 times PQL/LOR,

0% -50%

3) Recovery of 70-130%)]

Accuracy (bias)

Field
Considerations

SOPs appropriate and complied with

Field staff followed the SOPs as

defined in the DP Field
procedures Manual.

Laboratory
Considerations

Analysis of:

Envirolab Services and Labmark
included as part of their QC
blanks, duplicates, spikes and
control samples. The laboratory
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DQl

Considerations as specified in NEPM
Schedule B2

Comment

1)
2)
3)

4)

6)

7)

field blanks

rinsate blank

reagent blank/method blank
matrix spike

surrogate spike

reference material

laboratory control sample

laboratory-prepared spikes

acceptance limits are:

1) Concentrations of analytes
are <PQL/LOR

2) Concentrations of analytes
are <PQL/LOR

3) Recoveries are within 60-
140%.

4) Recoveries within 70-130%
for inorganics and 60-140%
for organics.

5) Recoveries are within 70-
130% for inorganics and 60-
140% for organics.

6) Analysis within the
acceptable limits of the
Certificate of Analysis for the
reference material. These
results are generally not
contained in the Certificate
of Analysis.

7) Recoveries are within 70-
130% for inorganics and 60-
140% for organics.

8) Recoveries are within 60-
140%.
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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 Environmental Scientist Richard Lamont on 4, 14 and
16 July 2014. Sampling was undertaken during fine weather conditions.

Q1.2 Sample Collection and Dispatch

Sample collection procedures and dispatch for soil are reported in Sections 7.4 and 7.5 of the
report.

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 and replicate type. 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 E,
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 in
a bowl! and then split, as this process can lead to loss of volatiles from the soil should they be
present. Replicate samples were labelled with a DP identification number, recorded on DP
bore logs, so as to conceal their relationship to their primary sample from the analysing
laboratory.

Q1.6 Decontamination Procedures

Soil samples were recovered directly from the SPT tube, push tube sleeve or spiral auger by
the Environmental Scientist using disposable latex gloves. No additional sampling equipment
was utilised therefore negating the need for decontamination.

Q1.7 Trip Spikes
According to the NSW EPA Guidelines for Consultants Reporting on Contaminated Sites
(2011), laboratory prepared trip spikes are to be taken into the field, subjected to the same
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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 a soil trip spike 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 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 occurred would only be minimal and
would therefore not affect the outcome/conclusions of the assessment.

Table Q1 - Trip Spike Results

Recovery (%)
Sample ID Matrix
Benzene Toluene Ethyl m+p xylene | o xylene
Benzene P Xy y
Trip Spike 040714 soil 98 99 97 98 97
Trip Spike 140714 Soll 100 99 99 99 99
Trip Spike 160714 water 76 77 78 77 77

Q1.8 Trip Blanks

Laboratory prepared soil and 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

BTEX
Sample ID Matrix Ethyl m+p N
Benzene Toluene
Benzene | xylene xylene
Trip Spike .
<0.2 <0.5 <1 <2 <1
040714 sol
Trip Blank
i <0.2 <0.5 <1 <2 <1
140714 =l
Trip Blank
Wat <1 < <1 <2 <1
160714 i
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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.

Q1.9 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 EPA, although in general a wider RPD
range may be acceptable for organic analytes (up to 50%).

Q1.9.1 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. One sample and its replicate pair was analysed for
heavy metals, TPH, BTEX and PAH.

The comparative results of analysis between original and replicate samples are summarised
in the tables below.

Table Q3 - Intra-laboratory Results TPH, BTEX, PAH

TPH BTEX PAH
Sample Material
Ethyl- -
iD type C6-C9 | C10-C36 Benzene | Toluene b o )'(" |+ P BaP T:::I
enzene ylene
5';3/ 0.1- Soil <25 <250 <05 <05 <1 <2 <05 <2
55(37 9 = <25 <250 <0.5 <05 <1 <2 <05 <2
Difference 0 0 0 0 0 0 0 0
RPD% 0 0 0 0 0 0 0 0
528/0'1' Soi <25 <250 <0.5 <05 <1 <2 <05 <2
'1351/ ] =i <25 <250 <0.5 <05 <1 <2 <05 <2
Difference 0 0 0 0 0 0 0 0
RPD% 0 0 0 0 0 0 0 0
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Table Q4 — Intra-laboratory Results — Heavy Metals
Sample Material
Arsenic | Cadmium Chromium Copper Lead Mercury Nickel Zinc
ID type
BH30.1- | soil <4 <0.4 6 6 8 <0.1 2 9
0.2
BD1 .
040714 soil <4 <0.4 3 2 5 <0.1 1 7
Difference 0 0 3 4 3 0 1 2
RPD% 0 0 67 100 46 0 33 25
BHE/OA- | soi <4 <0.4 13 3 13 <0.1 4 8
0.2
?‘?1/1407 solil <4 <0.4 8 1 6 <0.1 1 3
Difference 0 0 5 2 7 0 3 5
RPD% 0 0 48 100 74 0 120 91
Table Q5 - Intra-laboratory Results - BTEX
BTEX
Sample Material
- .
ID type Benzene | Toluene Ethy ke
benzene Xylene
BH1 Water <1 <1 <1 <2
BD1
< 2
160714 water <1 <1 1 <
Difference 0 0 0 0
RPD(%) 0 0 0 0
Table Q6 Intra-laboratory Results — Heavy Metals
Sample Material
Arsenic | Cadmium | Chromium Copper Lead | Mercury Nickel Zinc
ID type
5'2102/ 031 water | <t <0.1 <1 <1 <1 | <0.05 9 45
ED212041 Water <1 <0.1 <1 <1 <1 <0.05 10 53
Difference 0 0 1 2 0 0 1 8
RPD(%) 0 0 0 0 0 0 11 9
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The calculated RPD values were all within the acceptable range of + 50% for the sample and
its replicates with the exception of those shaded. However, these results are not considered
to be of concern due to:

e The low actual difference between the concentrations;

¢ The duplicate samples being collected in filling material which is heterogeneous in nature,
therefore differences are representative of the material and not the result inconsistencies in
the sampling technique or laboratory precision; and/or

o The concentrations being at or close to the practical quantitation limit.

It is considered that the results, overall, indicate an acceptable consistency between the
samples and their replicates and indicate that suitable field sampling methodology was
adopted and laboratory precision was achieved.

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 the following laboratory for analysis:

o Primary Laboratory: Envirolab Services Pty Ltd (Chatswood);

Envirolab Services 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.

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 E, 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 Q7 — Batch Details

Laboratory Batch No. Sampling Date COC Receipt
112671 04/07/2014 17/07/2014
Envirolab 113088 14/07/2014 15/07/2014
113268 16/07/2014 17/07/2014

Schedule B(3) of the National Environment Protection (Assessment of Site Contamination)
Measure 2013 (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 Q8 - Holding Times

Matrix Analyte Recommended maximum | Holding time met
holding time

Heavy Metals: As, Cd, Cr,

Soil cu, P)tl), Hg, Ni, Zn 6 months yes
TPH Cs-Cg 14 days yes
TPH C10-Cs6 14 days yes
BTEX 14 days yes
PAH 14 days yes
OCP 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 Cs-Cq 14 days yes
TPH C1-Csg 7 days yes
BTEX 14 days yes
PAH 7 days yes
OCP 7 days yes
OPP 7 days yes
PCB 7 days yes
Speciated phenols 7 days yes
VOCs 14 days yes
pH 6 hours yes
hardness 28 days yes
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Q2.4 Analytical Methods

The laboratory analytical methods are provided on the laboratory certificates in Appendix E
and summarised below in Tables Q9.

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
Envirolab (i.e. not identified in the NEPM and ANZECC guidelines) have been validated by
Envirolab, as recommended in the NEPM and ANZECC guidelines, and endorsed by NATA.
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Table Q9 - Soil Analysis

Analyte PQL / LOR " (mg/kg)
Envirolab / Labmark

Envirolab Reference
Method

Heavy Metals Cd, |1.0/0.1-5.0 ICP-AES
Cr, Cu, Pb, Ni, Zn (Metals.20)
Arsenic (As) 40/1.0 ICP-AES
(Metals.20)
Mercury (Hg) 0.10/0.05 CV-AAS
(Metals.21)
VOC 0.5-10/0.5-5.0 P&T/GC/MS
(GC.14)
TPH Cs-Co 25/10 P&T/GC/MS
(GC.16)
TPH C10-C36 250/ 250 GC/FID
(GC.3)
BTEX 0.5-2/0.21.0 P&T/GC/MS
(GC.14)
OCP 0.1/0.05 GC/ECD
(GC.5)
PCB 0.1/0.5 GC/ECD
(GC.8)
PAH 0.05-0.1/0.5-1.0 GC/MS
(GC.12 subset)
Phenols 1-10/0.5-1.0 GC/MS
(GC.12)
Asbestos qualitative identification | AS4964-2004, qualitative

identification using
Polarised Light Microscopy
and Dispersion Staining
Techniques.

1. Practical Quantitation Limit / Limit of Reporting

Page 8 of 12



Client Reference:

84377, Warwick Farm

Organophosphorus Pesticides

Our Reference: UNITS 1126711 112671-2 112671-4

Your Reference | -emmmeememee- BH1 BH3 BH5
Depth | e 0.1-0.2 0.1-0.2 0.1-0.2

Date Sampled 04/07/2014 04/07/2014 04/07/2014
Type of sample Soil Sail Sail

Date extracted - 08/07/2014 08/07/2014 08/07/2014

Date analysed - 09/07/2014 09/07/2014 09/07/2014
Diazinon mg/kg <0.1 <0.1 <0.1
Dimethoate mgkg <0.1 <0.1 <01
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1
Fenitrothion mg/kg <01 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <01 <0.1

Surrogate TCMX % 83 80 81

Envirolab Reference:
Revision No:

112671
R 00

Page 6 of 19



Client Reference:

84377, Warwick Farm

PCBsin Soil
Our Reference: UNITS 112671-1 112671-2 112671-4
Your Reference nemmmemenan BH1 BH3 BH5
Depth | creeeeeeeee- 0.1-0.2 0.1-0.2 0.1-0.2

Date Sampled 04/07/2014 04/07/2014 04/07/2014
Type of sample Soil Soil Soil
Date extracted - 08/07/2014 08/07/2014 08/07/2014
Date analysed - 09/07/2014 09/07/2014 09/07/2014
Arochlor 1016 mg/kg <0.1 <0.1 <0.1
Arochlor 1221 mg/kg <0.1 <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <01 <0.1
Arochlor 1254 mg/kg <0.1 <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1 <0.1

Surrogate TCLMX % 83 80 81

Envirolab Reference:
Revision No:

112671
R 00
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Client Reference: 84377, Warwick Farm
Total Phenolics in Soil
Our Reference: UNITS 112671-1 112671-2 112671-4
Your Reference @ | ---eememmeee- BH1 BH3 BH5
Depth B 0.1-0.2 0.1-0.2 0.1-0.2

Date Sampled 04/07/2014 04/07/2014 04/07/2014
Type of sample Soil Sail Soil
Date extracted - 08/07/2014 08/07/2014 08/07/2014
Date analysed B 08/07/2014 08/07/2014 08/07/2014

Total Phenolics (as Phenol) mg/kg <5 <5 <5

Envirolab Reference:
Revision No:

112671
R 00
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Client Reference: 84377, Warwick Farm
Acid Extractable metals in soil
Our Reference: UNITS 112671-1 112671-2 112671-3 112671-4
Your Reference e BH1 BH3 BD1/04/07/14 BH5
Depth | seeemeeeee 0.1-0.2 0.1-0.2 - 0.1-0.2
Date Sampled 04/07/2014 04/07/2014 04/07/2014 04/07/2014
Type of sample Sail Soil Soil Soil
Date digested - 08/07/2014 08/07/2014 08/07/2014 08/07/2014
Date analysed - 08/07/2014 08/07/2014 08/07/2014 08/07/2014
Arsenic mg/kg <4 <4 <4 <4
Cadmium mg/kg <04 <04 <04 <0.4
Chromium mg/kg 2 6 3 7
Copper mg/kg <1 6 2 2
Lead mg/kg 2 8 5 6
Mercury mg/kg <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 2 2 1 2
Zinc mg/kg <1 9 7 4

Envirolab Reference:
Revision No:

112671
R 00
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Client Reference:

84377, Warwick Farm

Moisture
Our Reference: UNITS 112671-1 112671-2 112671-3 112671-4
Your Reference | semeeeemeenes BH1 BH3 BD1/04/07/14 BH5
Depthn | e 0.1-0.2 0.1-0.2 - 0.1-0.2
Date Sampled 04/07/2014 04/07/2014 04/07/2014 04/07/2014
Type of sample Soil Soil Sail Soil
Date prepared - 08/07/2014 08/07/2014 08/07/2014 08/07/2014
Date analysed - 09/07/2014 09/07/2014 09/07/2014 09/07/2014
Moisture % 3.9 8.7 6.6 9.2

Envirolab Reference:
Revision No:

112671
R 00
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Client Reference:

84377, Warwick Farm

Asbestos ID - soils

Our Reference: UNITS 112671-1 112671-2 112671-4
Your Reference ommmmamaaan BH1 BH3 BH5
Depth | eeeeemeeee 0.1-0.2 0.1-0.2 0.1-0.2
Date Sampled 04/07/2014 04/07/2014 04/07/2014
Type of sample Soil Soil Soil
Date analysed - 9/07/2014 9/07/2014 9/07/2014
Sample mass tested g Approx 20g Approx 20g Approx 25g

Sample Description

Asbestos ID in soil

Trace Analysis

Brown sandy
soil

No asbestos
detected at

reporting limit
of 0.1g/kg

No respirable

fibres
detected

Brown sandy
soil
No asbestos
detected at
reporting limit
of 0.1g/kg
No respirable

fibres
detected

Brown sandy
soil
No asbestos
detected at
reporting limit
of 0.1g/kg
Norespirable

fibres
detected

Envirolab Reference:

Revision No:

112671
R 00
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Client Reference: 84377, Warwick Farm
Miscellaneous Inorg - soil
Our Reference: UNITS 112671-1 112671-2 112671-4
Your Reference | --eemmmmmee- BH1 BH3 BH5
Depth e 0.1-0.2 0.1-0.2 0.1-0.2
Date Sampled 04/07/2014 04/07/2014 04/07/2014
Type of sample Soil Sail Soil
Date prepared - 11/07/2014 11/07/2014 11/07/2014
Date analysed B 11/07/2014 11/07/2014 11/07/2014
pH 1:5 soil:water pHUnits 7.6 8.0 7.6
Chloride, Cl 1:5 soil:water mg/kg <10 <10 <10
Sulphate, SO4 1:5 soil:water mg/kg <10 24 <10

Envirolab Reference:

Revision No:

112671
R 00

Page 12 of 19



Client Reference: 84377, Warwick Farm

Method ID Methodology Summary

Org-016 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. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.

Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater
(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GC with dual ECD's.

Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
Inorg-031 Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).

Solids are extracted in a caustic media prior to analysis.

Metals-020 ICP- Determination of various metals by ICP-AES.
AES
Metals-021 CV- Determination of Mercury by Cold Vapour AAS.
AAS
Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.
ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and
Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard
4964-2004.
Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA 22nd ED, 4500-H+. Please note that

the results for water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA 22nd ED, 4110
-B.
Envirolab Reference: 112671 Page 13 of 19
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Client Reference:

84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn#t Recovery
vTRH(C6-C10)/BTEXNIn Base |l Duplicate |l %RPD
Soil
Date extracted . 08/07/2 NT] [NT] LCS4 08/07/2014
014
Date analysed - 09/07/2 [NT] [NT] LCS4 09/07/2014
014
TRHCe6 -Cg mg/kg 25 Org-016 <25 NT] [NT] LCS4 119%
TRHCs-C10 mgkg 25 Org-016 <25 [NT] [NT] LCS4 119%
Benzene mg/kg 0.2 Org-016 <0.2 NT] INT] LCS4 116%
Toluene mglkg 0.5 Org-016 <0.5 NT] [NT] LCS4 122%
Ethylbenzene mg/kg 1 Org-016 <1 [NT] [NT] LCS4 120%
m+p-xylene mg/kg 2 Org-016 <2 [NT] [NT] LCS4 118%
o-Xylene mg/kg 1 Org-016 <1 [NT] [NT] LCS4 122%
naphthalene mg/kg 1 Org-014 <1 [NT] NT] INR] INR]
Surrogate aaa- % Org-016 111 [NT} [NT] LCS4 114%
Trifluorotoluene
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
svTRH(C10-C40)in Sail Base |l Duplicate Il %RPD
Date extracted - 08/07/2 NT] [NT] LCS-4 08/07/2014
014
Date analysed - 09/07/2 [NT} [NT] LCS4 09/07/2014
014
TRHC10 -C14 mg/kg 50 Org-003 <50 [NT] [NT] LCS4 88%
TRHC15 -C28 mg/kg 100 Org-003 <100 [NT] [NT] LCS4 90%
TRHC» -C mg/kg 100 Org-003 <100 NT) INT] LCS4 87%
TRH>C10-C16 mg/kg 50 Org-003 <50 [NT] [NT] LCS-4 88%
TRH>C1-Cx mg/kg 100 Org-003 <100 NT] [NT} LCS4 90%
TRH>Cx-C4 mg/kg 100 Org-003 <100 [NT] INT] LCS4 87%
Surrogate o-Terphenyl % Org-003 83 NT] [NT] LCS4 95%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Smi# Spike %
S Recovery
PAHSs in Soil Base Il Duplicate Il %RPD
Date extracted - 08/07/2 INT] [NT] LCS4 08/07/2014
014
Date analysed - 09/07/2 [NT] [NT] LCS4 09/07/2014
014
Naphthalene mg/kg 0.1 Org-012 <0.1 [NT] INT] LCS4 101%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Acenaphthene mglkg 0.1 Org-012 <0.1 INT] [NT] INR] [NR]
subset
Fluorene mglkg 0.1 Org-012 <0.1 [NT] [NT] LCS4 106%
subset
Phenanthrene mg/kg 0.1 Org-012 <0.1 INT] [NT] LCS4 100%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 INT] [NT] INR] [NR]
subset
Fluoranthene mglkg 0.1 Org-012 <0.1 [NT] [NT] LCS4 98%
subset
Envirolab Reference: 112671 Page 14 of 19
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Client Reference: 84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
PAHsin Soil Base |l Duplicate Il %RPD
Pyrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS4 98%
subset
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] INR] [NR]
subset
Chrysene mg/kg 0.1 Org-012 <0.1 [NT] INT] LCS4 92%
subset
Benzo(b+k)ftuoranthene mg/kg 0.2 Org-012 <0.2 [NT] [NT] [NR] [NR]
subset
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 INT} [NT] LCS4 103%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 NT] [NT] INR] INR]
subset
Dibenzo(a,h)anthracene mglkg 0.1 Org-012 <0.1 INT] [NT] INR] [NR]
subset
Benzo(g,h,i)perylene mglkg 0.1 Org-012 <0.1 INT] [NT] [NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 94 [NT] [NT] LCS4 98%
d14 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
Organochlorine Base ll Duplicate [l % RPD
Pesticides in soil
Date extracted - 08/07/2 NT] [NT] LCS4 08/07/2014
014
Date analysed - 09/07/2 [NT] NT] LCS4 09/07/2014
014
HCB mg/kg 0.1 Org-005 <0.1 INT] NT] INR] INR]
alpha-BHC mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS4 90%
gamma-BHC mglkg 0.1 Org-005 <0.1 [NT] INT] INR] [NR]
beta-BHC mg/kg 0.1 Org-005 <0.1 INT] NT] LCS4 86%
Heptachior mg/kg 0.1 Org-005 <0.1 NT) [NT] LCS4 78%
delta-BHC mg/kg 0.1 Org-005 <0.1 [NT] [NT] INR] [NR]
Aldrin mg/kg 0.1 Org-005 <0.1 NT] [NT] LCS4 87%
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 NT] [NT] LCS4 89%
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 NT] [NT} INR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 [NT] INT] [NR] INR]
Endosulfan| mg/kg 0.1 Org-005 <0.1 NT] [NT] [NR] NR]
pp-DDE mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS4 89%
Dieldrin mg/kg 0.1 Org-005 <0.1 [NT} [NT] LCS4 90%
Endrin mglkg 0.1 Org-005 <0.1 [NT] [NT] LCS4 81%
pp-DDD mg/kg 0.1 Org-005 <0.1 [NT] NT] LCSH4 96%
Endosulfanli mglkg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]
pp-DDT mg/kg 0.1 Org-005 <0.1 INT] INT] INR] [NR]
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 [NT] NT] INR] [NR]
Endosulfan Sulphate mgkg 0.1 Org-005 <0.1 [NT] INT] LCS4 81%
Methoxychlor mg/kg 0.1 Org-005 <0.1 [NT] NT] [NR] [NR]
Surrogate TCMX % Org-005 77 INT) INT] LCS4 82%
EnvirolabReference: 112671 Page 15 of 19

Revision No: R 00




Client Reference:

84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
Organophosphorus BaseliDuplicate | %RPD
Pesticides
Date extracted - 08/07/2 INT] [NT] LCS4 08/07/2014
014
Date analysed - 09/07/2 [NT] [NT) LCS4 09/07/2014
014
Diazinon mg/kg 0.1 Org-008 <0.1 [NT) [NT] INR] INR]
Dimethoate mg/kg 0.1 Org-008 <0.1 [NT] [NT] [NR] [NR]
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 [NT] INT] INR] INR]
Ronnel mg/kg 0.1 Org-008 <0.1 [NT] NT INR] [NR]
Chlorpyriphos mg/kg 0.1 Org-008 <0.1 NT] INT] LCSH4 94%
Fenitrothion mg/kg 0.1 Org-008 <0.1 [NT] [NT] LCS4 78%
Bromophos-ethyl mglkg 0.1 Org-008 <0.1 [NT] INT] [NR] INR]
Ethion mg/kg 0.1 Org-008 <0.1 INT] [NT] LCS4 90%
Surrogate TCMX % Org-008 77 NT) NT] LCS4 79%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PCBsin Soil Base |l Duplicate Il %RPD
Date extracted - 08/07/2 NT] [NT] LCS4 08/07/2014
014
Date analysed - 09/07/2 INT] NT} LCSH4 09/07/2014
014
Arochlor 1016 mg/kg 0.1 Org-006 <0.1 [NT] [NT] NR] INR]
Arochlor 1221 mglkg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]
Arochlor 1232 mg/kg 0.1 Org-006 <0.1 [NT] INT] [NR] INR]
Arochlor 1242 mg/kg 0.1 Org-006 <0.1 [NT] INT] [NR] [NR]
Arochlor 1248 mg/kg 0.1 Org-006 <0.1 INT] NT] INR] INR]
Arochlor 1254 mg/kg 0.1 Org-006 <0.1 [NT] NT) LCS+4 96%
Arochlor 1260 mg/kg 0.1 Org-006 <01 [NT] [NT] [NR] [NR]
Surrogate TCLMX % Org-006 77 [NT] [NT] LCS4 83%
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Smi# Spike %
Snr#t Recovery
Total Phenolics in Soil Base |l Duplicate | % RPD
Date extracted - 08/07/2 [NT] [NT] LCS-1 08/07/2014
014
Date analysed - 08/07/2 INT] NT] LCS-1 08/07/2014
014
Total Phenolics (as mglkg 5 Inorg-031 <5 [NT] [NT] LCS-1 99%
Phenol)
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Smi# Spike %
Smit Recovery
Acid Extractable metals Base lIDuplicate 1 %RPD
in soil
Date digested - 08/07/2 [NT] [NT] LCS-7 08/07/2014
014
Date analysed - 08/07/2 [NT] [NT] LCS-7 08/07/2014
014
Arsenic mg/kg 4 Metals-020 <4 [NT] INT] LCS-7 96%
ICP-AES
Cadmium mglkg 0.4 Metals-020 <0.4 [NT] [NT] LCS-7 102%
ICP-AES
Envirolab Reference: 112671 Page 16 of 19
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Client Reference:

84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Snrt Recovery
Acid Extractable metals Base |l Duplicatell % RPD
in soil
Chromium mg/kg 1 Metals-020 <1 INT] INT] LCS-7 100%
ICP-AES
Copper mg/kg 1 Metals-020 <1 NT] INT] LCS-7 98%
ICP-AES
Lead mg/kg 1 Metals-020 <1 NT] NT] LCS-7 95%
ICP-AES
Mercury mg/kg 0.1 Metals-021 <0.1 [NT] [NT] LCS-7 105%
CV-AAS
Nickel mg/kg 1 Metals-020 <1 [NT] NT] LCS-7 99%
ICP-AES
Zinc mg/kg 1 Metals-020 <1 [NT] INT] LCS-7 98%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - INT]
Date analysed - [NT]
Moisture % 0.1 inorg-008 [NT)
QUALITY CONTROL UNITS PQL METHOD Blank
Asbestos ID - soils
Date analysed - [NT]
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
Miscellaneous Inorg - soil Base ll Duplicate Il % RPD
Date prepared - 11/07/2 112671-1 11/07/2014 ] 11/07/2014 LCS-1 11/07/2014
014
Date analysed - 11/07/2 112671-1 11/07/20141]11/07/2014 LCS-1 11/07/2014
014
pH 1:5 soil:water pHUnits Inorg-001 [NT] 112671-1 7.6]|7.8||RPD:3 LCSA1 102%
Chloride, Cl1:5 mg/kg 10 Inorg-081 <10 112671-1 <10[|<10 LCSA1 100%
soil:water
Sulphate, SO41:5 mg/kg 10 Inorg-081 <10 112671-1 <10]|<10 LCS-1 102%
soil:water
EnvirolabReference: 112671 Page 17 of 19
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Client Reference: 84377, Warwick Farm

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 batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

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

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or
1 in 20 samples respectively, the sample volume submitted was insufficient in order to satisfy
laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical
holding times (THTSs), the analysis has proceeded. Where analytes are on the verge

of breaching THTs, every effort will be made to analyse within the THT

or as soon as practicable.
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Envirolab Services Pty Ltd
ABN 37 112 535 645

Qo
EnVI RO LH B 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 112864

Client:

Douglas Partners Pty Ltd
96 Hermitage Rd

West Ryde

NSW 2114

Attention: Richard L, Paul G, Jason S

Sample log in details:

Your Reference: 84377, Warwick Farm
No. of samples: 1 Soil
Date samples received / completed instructions received 10/07/2014 [/ 10/07/2014

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: / Issue Date: 18/07/14 ! 18/07/14

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

JacintgfHurst
Labogitory Manager

NATA
Envirolab Reference: 112864 v Page 1 of 8
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Client Reference:

84377, Warwick Farm

sPOCAS
Our Reference: UNITS 112864-1
Your Reference | =eesseseeeee- BH1
Depth | emmememeeee- 6.9-7.0
Date Sampled 04/07/2014
Type of sample Soil
Date prepared - 14/7/2014
Date analysed - 14/7/2014
pH kel pH units 4.6
TAAPpH 6.5 moles H' /t 14
s-TAApH 6.5 %wiw S 0.02
pH ox pH units 44
TPApH®6.5 moles H*/t 25
s-TPApH6.5 %wiw S 0.04
TSApPH6.5 moles H' /t 11
s-TSApH 6.5 %wiw S 0.02
ANCE % CaCOs3 <0.05
a-ANCe molesH™/t <5
s-ANCE %wiw S <0.05
Skci Y%wlw S <0.005
Sp Y%w/w 0.007
Spros %w/w <0.005
a-Spos moles H*/t <5
Cakcl Y%w/w 0.01
Cap Y%w/w 0.01
Caa Y%w/w <0.005
Mgkce %wlw 0.007
Mgp %wlw 0.007
Mga %w/w <0.005
Fineness Factor - 1.5
a-Net Acidity molesH'/t 16
Limingrate kg 1.2
CaCOa/t
a-Net Acidity without ANCE moles H'/t NA
Liming rate without ANCE kg NA
CaCOalt

Envirolab Reference:
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Client Reference:

84377, Warwick Farm

Chromium Suite

Our Reference: UNITS 112864-1

Your Reference | semememmmeme- BH1

Depth | e 6.9-7.0
Date Sampled 04/07/2014

Type of sample Soil

Chromium Reducible Sulfur %w/w <0.005
a-Chromium Reducible Sulfur molesH*'/t <3

Envirolab Reference:
Revision No:
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R 00
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Client Reference:

84377, Warwick Farm

PAHsin Soil
Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference | seeemmemeeees BH2 BH4 BH6 BH7 BH8
Depth | mmememeeee 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Sail Soil Soil Sail Soil
Date extracted - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Date analysed - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene mg/kg <0.1 <01 <0.1 <0.1 <0.1
Fluorene mgkg <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg <01 <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg <0.1 <01 <0.1 <0.1 <0.1
Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mgkg <0.05 <0.056 <0.05 <0.05 <0.05
Indeno(1,2,3-c,d)pyrene mgkg <0.1 <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <01 <01 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)pyrene TEQNEPMB1 mgkg <0.5 <0.5 <0.5 <0.5 <0.5
Total +ve PAH's mgkg NIL (+)VE NIL (+)VE NIL(+)VE NIL(+)VE NIL (+)VE
Surrogate p-Terphenyl-d14 % 97 92 90 100 92
EnvirolabReference: 113088 Page 4 of 23
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Client Reference: 84377, Warwick Farm

PAHSs in Soil
Our Reference: UNITS 113088-6
Your Reference | ssemememeeee- BD1/140714
Depth e -
Date Sampled 14/07/2014
Type of sample Soil
Date extracted - 16/07/2014
Date analysed - 16/07/2014
Naphthalene mg/kg <0.1
Acenaphthylene mg/kg <0.1
Acenaphthene mg/kg <0.1
Fluorene mg/kg <0.1
Phenanthrene mg/kg <0.1
Anthracene mg/kg <0.1
Fluoranthene mg/kg <0.1
Pyrene mg/kg <0.1
Benzo(a)anthracene mg/kg <0.1
Chrysene mg/kg <0.1
Benzo(b+k)fluoranthene mg/kg <0.2
Benzo(a)pyrene mg/kg <0.05
indeno(1,2,3-c,d)pyrene mg/kg <0.1
Dibenzo(a,h)anthracene mg/kg <0.1
Benzo(g,h,i)perylene mg/kg <0.1
Benzo(a)pyrene TEQNEPMB1 mg/kg <0.5
Total +ve PAH's mg/kg NIL(+)VE
Surrogate p-Terphenyl-d14 % 90

Envirolab Reference:
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Client Reference:

84377, Warwick Farm

Organochlorine Pesticides in soil
Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference Y BH2 BH4 BH6 BH7 BH8
Depth | =-memeeeeee- 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Soil Soil Soil Soil Soil
Date extracted - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Date analysed - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC ma/kg <01 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <01 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfanl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <01 <01 <0.1 <0.1
Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <01 <0.1 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfanli mg/kg <0.1 <0.1 <01 <0.1 <0.1
pp-DDT mg/kg <01 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <01 <01 <0.1 <0.1 <0.1
Endosulfan Sulphate ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 97 92 86 95 89
Envirolab Reference: 113088 Page 6 of 23
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Client Reference:

84377, Warwick Farm

Organochlorine Pesticides in soil
Our Reference: UNITS 113088-6
Your Reference mmmemmen BD1/140714
Depth | emememeeee -

Date Sampled 14/07/2014
Type of sample Sail
Date extracted - 16/07/2014
Date analysed - 16/07/2014

HCB mg/kg <0.1
alpha-BHC mg/kg <0.1
gamma-BHC mg/kg <0.1
beta-BHC mg/kg <0.1
Heptachlor mg/kg <0.1
delta-BHC mg/kg <0.1
Aldrin mg/kg <0.1
Heptachlor Epoxide mg/kg <0.1
gamma-Chlordane mg/kg <0.1
alpha-chlordane mg/kg <0.1

Endosulfan| mg/kg <0.1

pp-DDE mg/kg <01
Dieldrin mg/kg <01
Endrin mg/kg <0.1
pp-DDD mg/kg <0.1

Endosulfan |l mg/kg <0.1

pp-DDT mg/kg <0.1
Endrin Aldehyde mg/kg <0.1
Endosulfan Sulphate mg/kg <0.1
Methoxychlor mg/kg <0.1
Surrogate TCMX % 90

Envirolab Reference:
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Client Reference:

84377, Warwick Farm

Organophosphorus Pesticides

Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference | emeemememee- BH2 BH4 BH6 BH7 BH8
Depth | meememeeeees 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Soil Sail Soil Soil Sail
Date extracted - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Date analysed - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mag/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <01 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <01 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <01 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <01 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 97 92 86 95 89
Organophosphorus Pesticides
Our Reference: UNITS 113088-6
Your Reference | -emmmemmemee- BD1/140714
Depth | e -
Date Sampled 14/07/2014
Type of sample Soil
Date extracted - 16/07/2014
Date analysed - 16/07/2014
Diazinon ma/kg <0.1
Dimethoate ma/kg <0.1
Chlorpyriphos-methyl mg/kg <0.1
Ronnel mg/kg <0.1
Chlorpyriphos mg/kg <0.1
Fenitrothion ma/kg <0.1
Bromophos-ethyl mg’kg <0.1
Ethion mg/kg <0.1
Surrogate TCMX % 90
Envirolab Reference: 113088 Page 8 of 23
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Client Reference:

84377, Warwick Farm

PCBsin Soil

Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5

Your Reference | seeeseeeeeee BH2 BH4 BH6 BH7 BH8
Depth | seeeemeeeees 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2

Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Soil Soil Soil Soil Soil
Date extracted - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Date analysed - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1221 mg/kg <01 <0.1 <0.1 <0.1 <0.1
Arochlor 1232 mg/kg <01 <0.1 <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <01 <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1260 makg <0.1 <0.1 <0.1 <0.1 <0.1

Surrogate TCLMX % 97 92 86 95 89
PCBsinSail
Our Reference: UNITS 113088-6
Your Reference | semeeemeemees BD1/140714
Depth smnmeemen—n -

Date Sampled 14/07/2014

Type of sample Soil

Date extracted - 16/07/2014

Date analysed - 16/07/2014

Arochior 1016 mg/kg <0.1

Arochlor 1221 mg/kg <0.1

Arochlor 1232 mg/kg <0.1

Arochlor 1242 mg/kg <0.1

Arochlor 1248 mgkg <01

Arochlor 1254 mg/kg <0.1

Arochlor 1260 mg/kg <01

Surrogate TCLMX % 90
Envirolab Reference: 113088 Page 9 of 23
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Client Reference: 84377, Warwick Farm
Total Phenolics in Soil
Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference | —eemmemmeee- BH2 BH4 BH6 BH7 BH8
Depth e manamae 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Soil Soil Soil Sail Soil
Date extracted - 17/07/2014 17/07/2014 17/07/2014 17/07/2014 17/07/2014
Date analysed - 17/07/2014 17/07/2014 17/07/2014 17/07/2014 17/07/2014
Total Phenolics (as Phenol) mg/kg <5 <5 <5 <5 <5
Total Phenolics in Soil
Our Reference: UNITS 113088-6
Your Reference [ sememeemenees BD1/140714
Depth |  =eemeemceee -
Date Sampled 14/07/2014
Type of sample Soil
Date extracted - 17/07/2014
Date analysed - 17/07/2014
Total Phenolics (as Phenol) mgkg <5

Envirolab Reference:

Revision No:
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Client Reference:

84377, Warwick Farm

Acid Extractable metals in soil
Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference e BH2 BH4 BH6 BH7 BH8
Depth | e 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Soil Soil Soil Soil Soil
Date digested - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Date analysed E 17/07/2014 17/07/2014 17/07/2014 17/07/2014 17/07/2014
Arsenic mg/kg <4 <4 <4 <4 <4
Cadmium mg/kg <04 <04 <0.4 <0.4 <04
Chromium mg/kg 1 2 6 85 13
Copper mg/kg <1 2 4 23 3
Lead mg/kg 2 6 12 4 13
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel ma/kg <1 2 3 74 4
Zinc mg/kg 2 6 18 38 8
Acid Extractable metals in soil
Our Reference: UNITS 113088-6
Your Reference memmeeazennnn BD1/140714
Depth | seeeseeeeees -
Date Sampled 14/07/2014
Type of sample Soil
Date digested - 16/07/2014
Date analysed - 17/07/2014
Arsenic mg/kg <4
Cadmium mg/kg <0.4
Chromium mg/kg 8
Copper mg/kg 1
Lead mg/kg 6
Mercury mg/kg <0.1
Nickel mg/kg 1
Zinc mg/kg 3
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Client Reference:

84377, Warwick Farm

Moisture
Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference | sseememeeeee BH2 BH4 BH6 BH7 BH8
Depth e 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Sail Soil Soill Soil Soil
Date prepared - 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Date analysed - 17/07/2014 17/07/2014 17/07/2014 17/07/2014 17/07/2014
Moisture % 47 2.3 54 3.7 6.9
Moisture
Our Reference: UNITS 113088-6
Your Reference B e BD1/140714
Depth | s -
Date Sampled 14/07/2014
Type of sample Soil
Date prepared - 16/07/2014
Date analysed - 17/07/2014
Moisture % 8.9
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Client Reference:

84377, Warwick Farm

Asbestos ID - soils
Our Reference: UNITS 113088-1 113088-2 113088-3 113088-4 113088-5
Your Reference e BH2 BH4 BH6 BH7 BH8
Depth | e 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.1 0.1-0.2
Date Sampled 14/07/2014 14/07/2014 14/07/2014 14/07/2014 14/07/2014
Type of sample Sail Sail Soil Soil Sail
Date analysed B 17/07/2014 17/07/2014 17/07/2014 17/07/2014 17/07/2014
Sample mass tested g Approx 30g Approx 35g Approx 35g Approx 50g Approx 359
Sample Description - Brown sandy Brown fine- Brown fine- Brown Brown sandy
solil grained soil grained soil coarse- soil
grained soil &
rocks
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos No asbestos
detected at detected at detected at detected at detected at
reporting limit reportinglimit | reportinglimit | reportinglimit | reportinglimit
of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg
Trace Analysis - No respirable | Norespirable | Norespirable | Norespirable | Norespirable
fibres fibres fibres fibres fibres
detected detected detected detected detected
EnvirolabReference: 113088 Page 13 of 23
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Client Reference: 84377, Warwick Farm

Method ID Methodology Summary
Org-016 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. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.
Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by

Org-012 subset

Org-005

Org-008

Org-006

Inorg-031

Metals-0201CP-
AES

Metals-021 CV-
AAS

Inorg-008

ASB-001

GC-FID.
F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater
(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

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

Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).
Solids are extracted in a caustic media prior to analysis.

Determination of various metals by ICP-AES.

Determination of Mercury by Cold Vapour AAS.

Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and
Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard
4964-2004.
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Client Reference:

84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
vTRH(CB-C10)/BTEXNin BasellDuplicate 1 %RPD
Soil
Date extracted - 16/07/2 113088-1 16/07/2014 |} 16/07/2014 LCS-2 16/07/2014
014
Date analysed - 16/07/2 113088-1 16/07/2014 || 16/07/2014 LCS-2 16/07/2014
014
TRHCe - Co mg/kg 25 Org-016 <25 113088-1 <25|| <25 LCS-2 97%
TRHCe-C10 mg/kg 25 Org-016 <25 113088-1 <25||<25 LCS-2 97%
Benzene mg/kg 0.2 Org-016 <0.2 113088-1 <0.2]|<0.2 LCS-2 88%
Toluene mg/kg 0.5 Org-016 <0.5 113088-1 <0.5||<0.5 LCS-2 98%
Ethylbenzene mg/kg 1 Org-016 <1 113088-1 <1ij<1 LCS-2 101%
m+p-xylene mg/kg 2 Org-016 <2 113088-1 <2j|<2 LCS-2 100%
o-Xylene mg/kg 1 Org-016 <1 113088-1 <1|<1 LCS-2 105%
naphthalene mg/kg 1 Org-014 <1 113088-1 <11 [NR] [NR]
Surrogate aaa- % Org-016 95 113088-1 96|97 ||RPD: 1 LCS-2 99%
Triftuorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn# Recovery
svTRH (C10-C40)in Soil Basell Duplicate Il %RPD
Date extracted - 16/07/2 113088-1 16/07/2014 (] 16/07/2014 LCS-2 16/07/2014
014
Date analysed - 16/07/2 113088-1 16/07/2014 || 16/07/2014 LCS-2 16/07/2014
014
TRHC10 - C14 mg/kg 50 Org-003 <50 113088-1 <50]| <50 LCS-2 105%
TRHC15 -C28 mg/kg 100 Org-003 <100 113088-1 <100(| <100 LCS-2 120%
TRHC» -Cx mg/kg 100 Org-003 <100 113088-1 <100]}<100 LCS-2 94%
TRH>C10-C16 mg/kg 50 Org-003 <50 113088-1 <50]| <50 LCS-2 105%
TRH>C1-Cx mg/kg 100 Org-003 <100 113088-1 <100]|<100 LCS-2 120%
TRH>Cx:-Ca0 mg/kg 100 Org-003 <100 113088-1 <100|| <100 LCS-2 94%
Surrogate o-Terphenyl % Org-003 108 113088-1 100|{87||RPD: 14 LCS-2 103%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PAHsin Soil BasellDuplicate ll %RPD
Date extracted - 16/07/2 113088-1 16/07/2014|16/07/2014 LCS-2 16/07/2014
014
Date analysed - 16/07/2 113088-1 16/07/2014 || 16/07/2014 LCS-2 16/07/2014
014
Naphthalene mglkg 0.1 Org-012 <0.1 113088-1 <0.11{<0.1 LCS-2 94%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1}<0.1 [NR] INR]
subset
Acenaphthene mglkg 0.1 Org-012 <0.1 113088-1 <0.1]|<0.1 [NR] [NR]
subset
Fluorene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]|<0.1 LCS-2 89%
subset
Phenanthrene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]]<0.1 LCS-2 91%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]|<0.1 INR] NR]
subset
Fluoranthene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]|<0.1 LCS-2 92%
subset
EnvirolabReference: 113088 Page 15 of 23
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Client Reference: 84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PAHs in Soil Base liDuplicate Il %RPD
Pyrene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1(]<0.1 LCS-2 93%
subset
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1|<0.1 INR] NR]
subset
Chrysene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]<0.1 LCS-2 87%
subset
Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 <0.2 113088-1 <0.2]|<0.2 [NR] [NR]
subset
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 113088-1 <0.05]]<0.05 LCS-2 98%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]|<0.1 INR] INR]
subset
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1{(<0.1 INR] [NR]
subset
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 113088-1 <0.1]|<0.1 INR] NR]
subset
Surrogate p-Terphenyl- % Org-012 111 113088-1 97|86 ||RPD: 12 LCS-2 92%
d14 subset
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
Organochlorine BasellDuplicate Il %6 RPD
Pesticides in soil
Date extracted - 16/07/2 113088-1 16/07/2014 11 16/07/2014 LCS-2 16/07/2014
014
Date analysed - 16/07/2 113088-1 16/07/2014 ] 16/07/2014 LCS-2 16/07/2014
014
HCB mg/kg 0.1 Org-005 <0.1 113088-1 <0.11|<0.1 INR] [NR]
alpha-BHC mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]]<0.1 LCS-2 90%
gamma-BHC mg’kg 0.1 Org-005 <0.1 113088-1 <0.11|<0.1 INR] [NR]
beta-BHC mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 LCS-2 112%
Heptachlor mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 LCS-2 102%
delta-BHC mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 INR] NR]
Aldrin ma/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 LCS-2 101%
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 LCS-2 97%
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]]<0.1 INR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 [NR] INR]
Endosulfani mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 INR] [NR]
pp-DDE mg/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 LCS-2 97%
Dieldrin ma/kg 0.1 Org-005 <0.1 113088-1 <0.1|[<0.1 LCS-2 110%
Endrin mg/kg 0.1 Org-005 <0.1 113088-1 <0.1}{<0.1 LCS-2 104%
pp-DDD mg/kg 0.1 Org-005 <0.1 113088-1 <0.11{<0.1 LCS-2 109%
Endosulfanl mgkg 0.1 Org-005 <01 113088-1 <0.1}/<0.1 [NR] INR]
pp-DDT ma/kg 0.1 Org-005 <0.1 113088-1 <0.1]|<0.1 [NR] [NR]
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 113088-1 <0.11]<0.1 INR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 113088-1 <0.1}{<0.1 LCS-2 116%
Methoxychlor mg/kg 0.1 Org-005 <0.1 113088-1 <0.1{|<0.1 NR] INR]
Surrogate TCMX % Org-005 106 113088-1 97|185||RPD:13 LCS-2 88%
Envirolab Reference: 113088 Page 16 of 23
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Client Reference:

84377, Warwick Farm

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
Organophosphorus Base llDuplicate il %RPD
Pesticides
Date extracted - 16/07/2 113088-1 16/07/2014 || 16/07/2014 LCS-2 16/07/2014
014
Date analysed - 16/07/2 113088-1 16/07/2014 ]| 16/07/2014 LCS-2 16/07/2014
014
Diazinon mg/kg 0.1 Org-008 <0.1 113088-1 <0.1]<0.1 INR] INR]
Dimethoate mg/kg 0.1 Org-008 <0.1 113088-1 <0.1]<0.1 INR] [NR]
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 113088-1 <0.1]|<0.1 INR] [NR]
Ronnel mg/kg 0.1 Org-008 <0.1 113088-1 <0.1][<0.1 INR] [NR]
Chlorpyriphos mg/kg 0.1 Org-008 <0.1 113088-1 <0.1]]<0.1 LCS-2 109%
Fenitrothion mg/kg 0.1 Org-008 <0.1 113088-1 <0.1]<0.1 LCS-2 94%
Bromophos-ethy! mgkg 0.1 Org-008 <0.1 113088-1 <0.1]]<0.1 INR] [NR]
Ethion mg/kg 0.1 Org-008 <0.1 113088-1 <0.1]|<0.1 LCS-2 97%
Surrogate TCMX % Org-008 106 113088-1 97/|85||RPD: 13 LCS-2 93%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PCBsin Sail Basell Duplicate Il % RPD
Date extracted - 16/07/2 113088-1 16/07/2014 || 16/07/2014 LCS-2 16/07/2014
014
Date analysed - 16/07/2 113088-1 16/07/2014 || 16/07/2014 LCS-2 16/07/2014
014
Arochlor 1016 mg/kg 0.1 Org-006 <0.1 113088-1 <0.1]/<0.1 [NR] INR]
Arochlor 1221 mg/kg 0.1 Org-006 <0.1 113088-1 <0.1]|<0.1 NR] [NR]
Arochlor 1232 mgkg 0.1 Org-006 <0.1 113088-1 <0.1][<0.1 NR] [NR]
Arochlor 1242 mg/kg 0.1 Org-006 <0.1 113088-1 <0.1][<0.1 NR] [NR]
Arochlor 1248 mg/kg 0.1 Org-006 <0.1 113088-1 <0.1]|<0.1 NR] INR]
Arochlor 1254 mg/kg 0.1 Org-006 <0.1 113088-1 <0.1]|<0.1 LCS-2 90%
Arochlor 1260 mg/kg 0.1 Org-006 <0.1 113088-1 <0.1]|<0.1 INR] INR]
Surrogate TCLMX % Org-006 106 113088-1 97||85||RPD: 13 LCS-2 91%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
TotalPhenolics in Soil Basell Duplicate Il %6 RPD
Date extracted - 17/07/2 [NT] [NT] LCS1 17/07/2014
014
Date analysed - 17/07/2 [NT] [NT] LCS-1 17/07/2014
014
Total Phenolics (as mg/kg 5 Inorg-031 <5 [NT] [NT] LCSA1 100%
Phenol)
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smitt Recovery
Acid Extractable metals Basell Duplicate ll %RPD
in soil
Date digested - 16/07/2 113088-1 16/07/2014| 16/07/2014 LCS-2 16/07/2014
014
Date analysed - 17/07/2 113088-1 17/07/2014||17/07/2014 LCS-2 17/07/2014
014
Arsenic mg/kg 4 Metals-020 <4 113088-1 <4||<4 LCS-2 102%
ICP-AES
Cadmium mgkg 04 Metals-020 <0.4 113088-1 <0.4]|<0.4 LCS-2 108%
ICP-AES
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Envirolab Services Pty Ltd
ABN 37 112 535 645

P
EnVI RO LH B 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 113161

Client:

Douglas Partners Pty Ltd
96 Hermitage Rd

West Ryde

NSW 2114

Attention: Richard L, Paul G, Jason S

Sample log in details:

YourReference: 84377, Warwick Farm
No. of samples: 2 Soils
Date samples received / completed instructions received 16/07/2014 [/ 16/07/2014

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: / Issue Date: 24/07/14 [ 24/07/14

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

TacintgfHurst
Labogatory Manager

Z\

NATA
EnvirolabReference: 113161 v Page 1of 8
Revision No: R 00 ACCREDITED FOR

TECHNICAL
COMPETENCE



Client Reference:

84377, Warwick Farm

sPOCAS
Our Reference: UNITS 113161-1 113161-2
Your Reference | —eeeeseeeeees BH4 BH8
Depth memmmanene 0.1-0.2 3.9-4.0
Date Sampled 14/07/2014 14/07/2014
Type of sample Soil Soil
Date prepared - 17/7/2014 17/7/12014
Date analysed - 17/7/2014 17/7/12014
pH kd pH units 54 4.3
TAApH 6.5 moles H'/t 5 42
s-TAApH 6.5 %wiw S <0.01 0.07
pH ox pH units 3.1 4.1
TPApH6.5 moles H*/t <5 42
s-TPApH 6.5 %wiw S <0.01 0.07
TSApH6.5 moles H*/t <5 <5
s-TSApH 6.5 Y%wlw S <0.01 <0.01
ANCE % CaCO3 <0.05 <0.05
a-ANCE moles H*/t <5 <5
s-ANCE Y%wiw S <0.05 <0.05
Skei Y%wiw S <0.005 0.01
Sp Y%w/w 0.007 0.01
Sros Y%w/w 0.006 <0.005
a-Spos moles H*/t <5 <5
Cakcl %wlw 0.04 0.01
Car %wiw 0.04 0.01
Caa Yow/w <0.005 <0.005
Mokcei %w/w 0.008 0.035
Mgp Y%w/w 0.008 0.034
Mga %ow/w <0.005 <0.005
SHct %wiw S [NT] 0.011
SNAS %wiw S [NT] <0.005
a-Snas moles H*/t NT] <5
S-SNAS Y%w/w S NT] <0.01
Fineness Factor - 1.5 1.5
a-Net Acidity moles H* /t <10 43
Limingrate kg <0.75 3.2
CaCOalt
a-Net Acidity without ANCE moles H*/t NA NA
Liming rate without ANCE kg NA NA
CaCOa/t

Envirolab Reference: 113161
Revision No: R 00

Page 2 of 8



Client Reference:

84377, Warwick Farm

Chromium Suite

Our Reference: UNITS 113161-1 113161-2
Your Reference | emeemeeeeeee BH4 BH8
Depth |  eeeeeeeeeeee 0.1-0.2 3.9-4.0
Date Sampled 14/07/2014 14/07/2014
Type of sample Soil Soil
Chromium Reducible Suifur %w/w <0.005 <0.005
a-Chromium Reducible Sulfur molesH*/t <3 <3

Envirolab Reference:
Revision No:

113161
R 00
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Client Reference: 84377, Warwick Farm

MethodID Methodology Summary

Inorg-064 sPOCAS determined using titrimetric and ICP-AES techniques. Based on Acid Sulfate Soils Laboratory
Methods Guidelines, Version 2.1 - June 2004.

Inorg-068 Chromium Reducible Sulfur - Hydrogen Sulfide is quantified by iodometric titration after distillation to determine
potential acidity. Based on Acid Sulfate Soils Laboratory Methods Guidelines, Version 2.1 - June 2004.

Envirolab Reference: 113161 Page 4 of 8
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Client Reference:

84377, Warwick Farm

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Snr#t Recovery
sPOCAS Base Il Duplicate Il % RPD
Date prepared - 17/7/20 INT] NT] LCS-1 17/7/2014
14
Date analysed - 17/7/20 INT] [NT] LCS-1 17/7/2014
14
pH kd pH units Inorg-064 [NT} [NT] [NT] LCS-1 93%
TAApH 6.5 moles 5 Inorg-064 <5 INT] [NT] LCS-1 105%
H 1t
s-TAApH 6.5 %w/w 0.01 Inorg-064 <0.01 INT] [NT} [NR] INR]
S
pH ox pH units Inorg-064 [NT] INT] [NT] LCSA1 100%
TPApH6.5 moles 5 Inorg-064 <5 INT] [NT] LCS-1 88%
H'it
s-TPApH®.5 Y%ew/w 0.01 Inorg-064 <0.01 INT] [NT] INR] INR]
S
TSApH6.5 moles 5 Inorg-064 <5 INT] [NT] LCSA1 87%
H' It
s-TSApHG6.5 %w/w 0.01 Inorg-064 <0.01 INT] INT] INR] [NR]
S
ANCE % 0.05 Inorg-064 <0.05 INT] INT] INR] [NR]
CaCO3
a-ANCE moles 5 Inorg-064 <5 [NT] INT] [NR] [NR]
H*/t
s-ANCE Yow/w 0.05 Inorg-064 <0.05 INT] NT] INR] [NR]
S
SKci Y%wlw 0.005 Inorg-064 <0.005 INT] [NT] LCSA1 101%
S
Sp Y%w/w 0.005 Inorg-064 <0.005 INT] [NT] LCS1 83%
SPos Y%w/w 0.005 Inorg-064 <0.005 [NT] [NT) LCS-1 7%
a-Spos moles 5 Inorg-064 <5 [NT] [NT] LCSA1 78%
H' it
Cakcl %w/w 0.005 Inorg-064 <0.005 INT] [NT] LCS-1 101%
Cap %wlw 0.005 Inorg-064 <0.005 INT] [NT] INR] [NR]
Caa %w/w 0.005 Inorg-064 <0.005 NT] [NT] [NR] [NR]
Mgkcl %w/w 0.005 Inorg-064 <0.005 INT] [NT] LCS-1 99%
Mgp Y%ow/w 0.005 Inorg-064 <0.005 INT] [NT] NR] [NR]
Mga %w/w 0.005 Inorg-064 <0.005 NT] [NT] NR] [NR]
SHcl Yow/w 0.005 Inorg-064 <0.005 [NT] [NT] INR] [NR]
S
SNAs Y%w/w 0.005 Inorg-064 <0.005 [NT] [NT] INR] [NR]
S
a-SNas moles 5 Inorg-064 <5 [NT] [NT] NR] [NR]
H'1t
$-SNAS Yow/w 0.01 Inorg-064 <0.01 [NT] [NT] [NR] INR]
S
Fineness Factor - 1.5 Inorg-064 <15 INT] [NT] [NR] NR]
a-Net Acidity moles 10 Inorg-064 <10 INT] [NT] LCS1 79%
H 1t
Limingrate kg 0.75 Inorg-064 <0.75 INT] [NT] LCS-1 78%
CaCOs3
i
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Client Reference:

84377, Warwick Farm

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Smi# Spike %
Snrét Recovery
sPOCAS Basell Duplicate Il %RPD
a-Net Acidity without moles 10 Inorg-064 <10 INT] [NT] INR] [NR]
ANCE H' it
Liming rate without ANCE kg 0.75 Inorg-064 <0.75 [NT] [NT] INR] NR]
CaCO3
I
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
Chromium Suite BasellDuplicate 1 %RPD
Chromium Reducible %w/w 0.005 Inorg-068 <0.005 NT] [NT] LCS-1 112%
Sulfur
a-Chromium Reducible moles 3 Inorg-068 <3 [NT] [NT] INR] INR]
Sulfur H' it
Envirolab Reference: 113161 Page 6 of 8
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Client Reference: 84377, Warwick Farm

Report Comments:

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

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
EnvirolabReference: 113161 Page 7 of 8
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Client Reference: 84377, Warwick Farm

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 mest or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

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

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or
1in 20 samples respectively, the sample volume submitted was insufficient in order to satisfy
laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical
holding times (THTSs), the analysis has proceeded. Where analytes are on the verge

of breaching THTs, every effort will be made to analyse within the THT

or as soon as practicable.

Envirolab Reference: 113161 Page 8 of 8
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Envirolab Services Pty Ltd
ABN 37 112 535 645

e
EnVI RO LH B 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 113268

Client:

Douglas Partners Pty Ltd
96 Hermitage Rd

West Ryde

NSW 2114

Attention: Richard Lamont, Paul Gorman, Jason Surjadinata

Sample log in details:

Your Reference: 84377, Warwick Farm Contamination Assessment
No. of samples: 6 Waters
Date samples received / completed instructions received 17/07/2014 [ 17/07/2014

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: / Issue Date: 24/07/14 [ 22/07/14

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Labogatory Manager

NATA
Envirolab Reference: 113268 v Page 1 of 16
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Client Reference:

84377, Warwick Farm Contamination Assessment

VvTRH(C6-C10)/BTEXN in Water
Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4 113268-5
Your Reference | seeeeeemeeeen BH1 BD1/160714 BH7 BH8 Trip Spike
Date Sampled e 16/07/2014 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water Water
Date extracted - 18/07/2014 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 19/07/2014 19/07/2014 19/07/2014 19/07/2014 19/07/2014
TRHCeé - Co ug/l. 23 24 <10 16 [NA]
TRHCe -C10 Hg/L 23 24 <10 21 [NA]
TRHCs - C10 less BTEX(F1) pg/L 23 24 <10 19 [NA]
Benzene Hg/L <1 <1 <1 <1 76%
Toluene g/l <1 <1 <1 <1 7%
Ethylbenzene Hg/L <1 <1 <1 <1 78%
m+p-xylene Ha/L <2 <2 <2 <2 77%
o-xylene pg/L <1 <1 <1 2 7%
Naphthalene pg/L <1 <1 <1 <1 [NA]
Surrogate Dibromofluoromethane % 101 102 101 100 100
Surrogate toluene-d8 % 98 100 100 99 99
Surrogate 4-BFB % 97 97 96 97 99
vTRH(C6-C10)/BTEXNin Water
Our Reference: UNITS 113268-6
Your Reference | sesesemeeees TripBlank
DateSampled | seemmeeeee- 16/07/2014
Type of sample Water
Date extracted - 18/07/2014
Date analysed - 19/07/2014
Benzene Hg/L <1
Toluene ug/L <1
Ethylbenzene Hg/L <1
m+p-xylene pa/l <2
o-xylene pg/l <1
Surrogate Dibromofluoromethane % 101
Surrogate toluene-d8 % 100
Surrogate 4-BFB % 98
Envirolab Reference: 113268 Page 2 of 16
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Client Reference:

svTRH (C10-C40)in Water

Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4
Your Reference B BH1 BD1/160714 BH7 BH8
DateSampled @ [ seeeeeeeeee- 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date extracted - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
TRHC10 -C14 ug/L <50 <50 <50 140
TRHC15 -C28 ug/L 410 450 <100 480
TRHC2 -Cx Hg/L <100 <100 <100 150
TRH>C10-C1s ug/L <50 <50 <50 170
TRH>C10 - C16 less Naphthalene yg/L <50 <50 <50 170
(F2)
TRH>C16 -Cx pg/L 450 460 <100 540
TRH>C3 - C40 pa/L. <100 <100 <100 <100
% 114 115 128 83

Surrogate o-Terphenyl

Envirolab Reference:
Revision No:

113268

R 00

84377, Warwick Farm Contamination Assessment
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Client Reference:

PAHSs in Water - Low Level

Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4
Your Reference | seeessemeene BH1 BD1/160714 BH7 BH8
DateSampled @ | e 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date extracted - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Naphthalene Hg/L 0.1 <0.1 <0.1 0.3
Acenaphthylene ug/lL <0.1 <0.1 <0.1 <0.1
Acenaphthene Hg/L <0.1 <0.1 <0.1 <0.1
Fluorene ug/L <0.1 <0.1 <0.1 0.3
Phenanthrene pall <01 <0.1 <0.1 0.7
Anthracene pg/L <0.1 <0.1 <0.1 0.1
Fluoranthene ug/l <01 <0.1 <0.1 1
Pyrene Hg/L <0.1 <0.1 <0.1 1
Benzo(a)anthracene Ha/L <0.1 <01 <01 0.4
Chrysene Mg/l <0.1 <0.1 <0.1 0.5
Benzo(b+k)fluoranthene Hg/L <0.2 <0.2 <0.2 0.7
Benzo(a)pyrene po/L <0.1 <0.1 <0.1 0.5
Indeno(1,2,3-c,d)pyrene pg/L <0.1 <0.1 <0.1 0.3
Dibenzo(a,h)anthracene pg/L <01 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene pg/L <0.1 <0.1 <0.1 0.4
Benzo(a)pyrene TEQ ug/L <0.5 <0.5 <0.5 1
Total +ve PAH's pg/L 0.1 NIL(+)VE NIL (+)VE 6.1
Surrogate p-Terphenyl-d14 % 128 117 134 95

84377, Warwick Farm Contamination Assessment

Envirolab Reference:
Revision No:

113268
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Client Reference:

OCP in water
Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4
Your Reference | ceeeemeemeeee BH1 BD1/160714 BH7 BH8
DateSampled @ | eeemememeee- 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date extracted - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
HCB Hg/L <0.2 <0.2 <0.2 <0.2
alpha-BHC ng/l <0.2 <0.2 <0.2 <0.2
gamma-BHC Hg/L <0.2 <0.2 <0.2 <0.2
beta-BHC palL <0.2 <0.2 <0.2 <0.2
Heptachlor HaiL <0.2 <0.2 <0.2 <0.2
delta-BHC Hg/L <0.2 <0.2 <0.2 <0.2
Aldrin pg/L <0.2 <0.2 <0.2 <0.2
Heptachlor Epoxide ug/L <0.2 <0.2 <0.2 <0.2
gamma-Chlordane Hg/L <0.2 <0.2 <0.2 <0.2
alpha-Chlordane Hg/L <0.2 <0.2 <0.2 <0.2
Endosulfanl pg/L <0.2 <0.2 <0.2 <0.2
pp-DDE ug/L <0.2 <0.2 <0.2 <0.2
Dieldrin Hg/L <0.2 <0.2 <0.2 <0.2
Endrin Hg/L <0.2 <0.2 <0.2 <0.2
pp-DDD pg/L <0.2 <0.2 <0.2 <0.2
Endosulfanll pg/L <0.2 <0.2 <0.2 <0.2
pp-DDT ug/L <0.2 <0.2 <0.2 <0.2
Endrin Aldehyde Hg/L <0.2 <0.2 <0.2 <0.2
Endosulfan Sulphate Hg/L <0.2 <0.2 <0.2 <0.2
Methoxychlor Hg/L <0.2 <0.2 <0.2 <0.2
Surrogate TCMX % 113 103 120 78

Envirolab Reference:
Revision No:

113268

R 00

84377, Warwick Farm Contamination Assessment
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Client Reference:

84377, Warwick Farm Contamination Assessment

OP Pesticides in water

Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4
Your Reference e BH1 BD1/160714 BH7 BH8
DateSampled @ = | —emeeeeee- 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date extracted - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Diazinon pg/L <0.2 <0.2 <0.2 <0.2
Dimethoate pg/L <0.2 <0.2 <0.2 <0.2
Chlorpyriphos-methyl pa/L <0.2 <0.2 <0.2 <0.2
Ronnel pg/L <0.2 <0.2 <0.2 <0.2
Chlorpyriphos ug/L <0.2 <0.2 <0.2 <0.2
Fenitrothion ug/L <0.2 <0.2 <0.2 <0.2
Bromophos ethyl po/l <0.2 <0.2 <0.2 <0.2
Ethion ug/L <0.2 <0.2 <0.2 <0.2
Surrogate TCMX % 113 103 120 78

Envirolab Reference:

Revision No:

113268
R 00
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Client Reference:

PCBsin Water

Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4
Your Reference e BH1 BD1/160714 BH7 BH8
DateSampled @ | ereeeeeeee- 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date extracted - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed B 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Arochlor 1016 pg/L <2 <2 <2 <2
Arochlor 1221 Hg/L <2 <2 <2 <2
Arochlor 1232 Hg/L <2 <2 <2 <2
Arochlor 1242 ug/L <2 <2 <2 <2
Arochlor 1248 pg/l <2 <2 <2 <2
Arochlor 1254 pgfL <2 <2 <2 <2
Arochlor 1260 pg/l <2 <2 <2 <2
Surrogate TCLMX % 113 103 120 78

84377, Warwick Farm Contamination Assessment

Envirolab Reference:
Revision No:
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Client Reference:

84377, Warwick Farm Contamination Assessment

Total Phenolics in Water
Our Reference:

113268-1 113268-2 113268-3 113268-4
Your Reference | emeememeeee- BH1 BD1/160714 BH7 BH8
DateSampled | seeeeeeeeee- 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date extracted E 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Total Phenolics (as Phenol) mg/L <0.05 <0.05 <0.05 <0.05

EnvirolabReference: 113268
Revision No: R 00
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Client Reference:

84377, Warwick Farm Contamination Assessment

HM in water - dissolved

Our Reference: UNITS 113268-1 113268-2 113268-3 113268-4
Your Reference Y BH1 BD1/160714 BH7 BH8
DateSampled @ | e 16/07/2014 16/07/2014 16/07/2014 16/07/2014
Type of sample Water Water Water Water
Date prepared - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Date analysed - 18/07/2014 18/07/2014 18/07/2014 18/07/2014
Arsenic-Dissolved pg/lL <1 <1 <1 <1
Cadmium-Dissolved pg/lL <0.1 <0.1 0.6 0.4
Chromium-Dissolved ug/lL <1 <1 <1 <1
Copper-Dissolved pg/lL <1 <1 2 <1
Lead-Dissolved ug/L <1 <1 <1 <1
Mercury-Dissolved uglL <0.05 <0.056 <0.05 <0.05
Nickel-Dissolved ug/L 9 10 48 12
Zinc-Dissolved Hg/L 45 53 98 30

Envirolab Reference:
Revision No:

113268
R 00
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Client Reference: 84377, Warwick Farm Contamination Assessment

Method ID Methodology Summary

Org-016 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. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.

Org-013 Water samples are analysed directly by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-FID.

F2 =(>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater
(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

0Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GCwithdual ECD's.

Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC withdual ECD's.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
Inorg-031 Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).

Solids are extracted in a caustic media prior to analysis.

Metals-022ICP-MS | Determination of various metals by ICP-MS.

Metals-021 CV- Determination of Mercury by Cold Vapour AAS.
AAS

Envirolab Reference: 113268 Page 10 of 16
Revision No: R 00



Client Reference:

84377, Warwick Farm Contamination Assessment

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi Recovery
vTRH(C6-C10)/BTEXNin Base |l Duplicate ll % RPD
Water
Date extracted - 18/07/2 [NT] [NT] LCS-W1 18/07/2014
014
Date analysed - 19/07/2 NT] [NT] LCS-W1 19/07/2014
014
TRHCs-Co ug/L 10 Org-016 <10 NT] [NT] LCS-W1 95%
TRHCe-C10 Mg/l 10 Org-016 <10 INT] [NT] LCS-W1 95%
Benzene pg/lL 1 Org-016 <1 [NT] NT] LCS-W1 95%
Toluene Hg/L 1 Org-016 <1 [NT] NT] LCS-W1 94%
Ethylbenzene ug/L 1 Org-016 <1 INT] [NT] LCS-W1 95%
m+p-xylene pg/ll 2 Org-016 <2 [NT] [NT] LCS-W1 95%
o-xylene ug/L 1 Org-016 <1 [NT] [NT] LCS-W1 96%
Naphthalene pa/L 1 Org-013 <1 [NT] [NT] [NR] [NR]
Surrogate % Org-016 99 [NT] INT] LCS-W1 98%
Dibromofluoromethane
Surrogate toluene-d8 % Org-016 99 [NT] [NT] LCS-W1 100%
Surrogate 4-BFB % Org-016 96 [NT] [NT] LCS-W1 97%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Snwt Recovery
svTRH(C10-C40)in Basell Duplicate Il % RPD
Water
Date extracted - 18/07/2 [NT} [NT] LCS-W1 18/07/2014
014
Date analysed - 18/07/2 [NT} [NT] LCS-W1 18/07/2014
014
TRHC10 -C4 Ha/L 50 Org-003 <50 [NT] INT] LCS-wW1 99%
TRHC15 -C2s yg/L 100 Org-003 <100 INT] [NT] LCS-wW1 99%
TRHC» -C3% ua/lL 100 Org-003 <100 [NT] [NT] LCS-wW1 100%
TRH>C1w0 -C16 ug/L 50 Org-003 <50 [NT] INT] LCS-W1 99%
TRH>C1#6-C» pa/L 100 Org-003 <100 [NT] INT] LCS-wW1 99%
TRH>Cx - C40 Mg/l 100 Org-003 <100 [NT] INT) LCS-W1 100%
Surrogate o-Terphenyl % Org-003 97 [NT] [NT] LCS-wW1 86%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn# Recovery
PAHSs in Water - Low Base |l Duplicatell %RPD
Level
Date extracted - 18/07/2 [NT} [NT] LCS-W1 18/07/2014
014
Date analysed - 18/07/2 [NT] [NT] LCS-W1 18/07/2014
014
Naphthalene pg/L 0.1 Org-012 <0.1 [NT] [NT] LCS-W1 113%
subset
Acenaphthylene po/L 0.1 Org-012 <0.1 NT] [NT] [NR] INR]
subset
Acenaphthene Mg/l 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Fluorene ug/L 0.1 Org-012 <0.1 NT] [NT] LCS-wW1 117%
subset
Phenanthrene Ho/L 0.1 Org-012 <0.1 [NT] [NT] LCS-W1 110%
subset
EnvirolabReference: 113268 Page 11 of 16
Revision No: R 00




Client Reference: 84377, Warwick Farm Contamination Assessment

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PAHSs in Water - Low Basell Duplicate Il %RPD
Level
Anthracene Hg/L 0.1 Org-012 <0.1 INT] [NT] INR] [NR]
subset
Fluoranthene Hg/L 0.1 Org-012 <0.1 [NT] [NT] LCS-W1 109%
subset
Pyrene pg/L 0.1 Org-012 <0.1 [NT] [NT] LCS-W1 108%
subset
Benzo(a)anthracene Hg/L 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Chrysene Hg/L 0.1 Org-012 <0.1 INT] NT] LCS-wW1 103%
subset
Benzo(b+k)fluoranthene Hg/L 0.2 Org-012 <0.2 NT] [NT] INR] [NR]
subset
Benzo(a)pyrene Ha/L 0.1 Org-012 <0.1 [NT} [NT] LCS-W1 112%
subset
Indeno(1,2,3-c,d)pyrene pg/L 0.1 Org-012 <0.1 [NT] [NT] [NR} INR]
subset
Dibenzo(a,h)anthracene Hg/L 0.1 Org-012 <0.1 INT] [NT] INR] [NR]
subset
Benzo(g,h,i)perylene pa/L 0.1 Org-012 <0.1 INT] [NT] INR] NR]
subset
Surrogate p-Terphenyl- % Org-012 133 INT] INT] LCS-W1 77%
d14 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate resuits Spike Sm# Spike %
S Recovery
OCP in water Basell Duplicate ll %RPD
Date extracted - 18/07/2 [NT] [NT] LCS-W1 18/07/2014
014
Date analysed - 18/07/2 [NT] [NT] LCS-W1 18/07/2014
014
HCB pg/L 0.2 Org-005 <0.2 [NT] [NT] NR] [NR]
alpha-BHC pg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 106%
gamma-BHC Mg/l 0.2 Org-005 <0.2 INT] [NT] INR] INR]
beta-BHC pg/L 0.2 Org-005 <0.2 INT] NT] LCS-W1 86%
Heptachlor Hg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-wW1 93%
delta-BHC Hg/L 0.2 Org-005 <0.2 [NT] [NT} INR] [NR]
Aldrin pg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-WA1 89%
Heptachlor Epoxide Hg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 88%
gamma-Chlordane ug/L 0.2 Org-005 <0.2 [NT] [NT] INR] [NR]
alpha-Chlordane Ho/L 0.2 Org-005 <0.2 [NT] [NT] INR] [NR]
Endosulfan| Hg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]
pp-DDE Hg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 85%
Dieldrin Hg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 92%
Endrin Hg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 85%
pp-DDD Mg/l 0.2 Org-005 <0.2 INT] [NT] LCS-W1 87%
Endosulfanli pg/L 0.2 Org-005 <0.2 [NT] [NT] INR] [NR]
pp-DDT Ho/L 0.2 Org-005 <0.2 [NT] [NT] [NR] INR]
Endrin Aldehyde pa/l 0.2 Org-005 <0.2 [NT) [NT] [NR] [NR]
EndosulfanSulphate pg/l 0.2 Org-005 <0.2 INT] [NT] LCS-W1 96%
Envirolab Reference: 113268 Page 12 of 16
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations 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.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report 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 or
excavation. 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 and test pits
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 or pits, the
frequency of sampling, and the possibility of other
than 'straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

o  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;
and

e The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements 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.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP 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 conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

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, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report 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. DP 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
and environmental 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.

July 2010



Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
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 it
to obtain 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.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are returned to the surface at
intervals (generally 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 samples.

Continuous Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud 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 the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be obtained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
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 460 mm penetration may not be
practicable and the test is discontinued.

The test resuits 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:

46,7
N=13

e In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm

July 2010



Sampling Methods

The results of the SPT tests can be related
empirically to the engineering properties of the
soils.

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required to penetrate each
successive 150 mm depth are recorded. 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 types of penetrometer are
commonly used.

e  Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
test was developed for testing the density of
sands and is mainly used in granular soils and
filling.

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.

July 2010



Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726, Geotechnical Site
Investigations Code. In general, the descriptions
include strength or density, colour, structure, sail
or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

Type Particle size (mm)
Boulder >200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075 - 2.36
Silt 0.002 - 0.075
Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 20-63
Medium gravel 6-20

Fine gravel 236-6
Coarse sand 0.6-2.36
Medium sand 0.2-06
Fine sand 0.075-0.2

The proportions of secondary constituents of soils
are described as:

Definitions of grading terms used are:

e Well graded - a good representation of all
particle sizes

e Poorly graded - an excess or deficiency of
particular sizes within the specified range

e Uniformly graded - an excess of a particular
particle size

e Gap graded - a deficiency of a particular
particle size with the range

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering
examination. The strength terms are defined as
follows:

Description Abbreviation Undrained
shear strength
kPa)
Very soft VS <12
Soft S 12-25
Firm f 25-50
Stiff st 50-100
Very stiff vst 100 - 200
Hard h >200

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Term Proportion Example
And Specify Clay (60%) and Relative Abbreviation | SPTN CPT qc
Sand (40%) Density value value
Adjective 20 - 35% Sandy Clay | | = (IVI<F;a)
Slightly 12-20% | Slightly Sandy ery loose v
Clay Loose | 4-10 2-5
With some 5-12% | Clay with some Medium md 10-30 | 5-15
sand dense
With a trace of 0-5% Clay with a trace Dense d 30-50 | 15-25
of sand Very vd >50 >25
dense
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Soil Descriptions

Soil Origin
It is often difficult to accurately determine the origin
of a soil. Soils can generally be classified as:

Residual soil - derived from in-situ weathering
of the underlying rock;

Transported soils - formed somewhere else
and transported by nature to the site; or

Filling - moved by man.

Transported soils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littoral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslope by gravity assisted by water.
Often includes angular rock fragments and
boulders.
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Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength index (Issg)) and refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.
The test procedure is described by Australian Standard 4133.4.1 - 1993. The terms used to describe rock
strength are as follows:

Term Abbreviation Point Load Index Approx Unconfined
Is(s0) MPa Compressive Strength MPa”

Extremely low EL <0.03 <0.6

Very low VL 0.03-0.1 06-2

Low L 0.1-0.3 2-6

Medium M 0.3-1.0 6-20

High H 1-3 20-60

Very high VH 3-10 60 - 200

Extremely high EH >10 >200

* Assumes a ratio of 20:1 for UCS to Is(s,

Degree of Weathering
The degree of weathering of rock is classified as follows:

Term Abbreviation Description

Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
still evident.

Highly weathered HW Limonite staining or bleaching affects whole of rock

substance and other signs of decomposition are evident.
Porosity and strength may be altered as a result of iron
leaching or deposition. Colour and strength of original fresh
rock is not recognisable

Moderately Mw Staining and discolouration of rock substance has taken

weathered place

Slightly weathered SW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock

Fresh stained Fs Rock substance unaffected by weathering but staining
visible along defects

Fresh Fr No signs of decomposition or staining

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description

Fragmented Fragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with some fragments

Fractured Core lengths of 40-200 mm with some shorter and longer sections
Slightly Fractured Core lengths of 200-1000 mm with some shorter and loner sections
Unbroken Core lengths mostly > 1000 mm
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Rock Descriptions

Rock Quality Designation
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound' rock is assessed to be rock of low strength or better. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

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 60 mmto0.2m

Medium bedded 02mto0.6m

Thickly bedded 0.6mto2m

Very thickly bedded >2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods

C Core Drilling
R Rotary drilling
SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

4 Water level

Sampling and Testing
A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Uso Undisturbed tube sample (50mm)
w Water sample

pp pocket penetrometer (kPa)

PID Photo ionisation detector

PL Point load strength Is(50) MPa

S Standard Penetration Test

\Y Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam lamination

Pt Parting

Sz Sheared Zone
\Y Vein

Orientation
The inclination of defects is always measured from
the perpendicular to the core axis.

h horizontal

v vertical

sh sub-horizontal
sV sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight

vn veneer

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

p! planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

D[ A8 S
N | Yy,

(v Al

e
vl | )

S, A, A
vl
A A AN

P
bLalsfs) ol
0T
h{\® _%¢

O

S
Ty

7 v

Y e,

B, L D D
W
AN ANRANWA

Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

(L

‘a\—-—’lo'"‘\_

(SO

F T
T4

K X X X
KX XX

XX X
X X 1

X X
Y

X
N/
P

=

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 7.0 AHD BORE No: BH1
PROJECT: Geotechnical & Contamination Investigations EASTING: 310144 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6245266 DATE: 4/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing well
| Depth 59 © & .
Z m) of 9 § ;ﬂg’ o Results & t;U Construction
Strata o Fla| & Comments Details
005 "\ TOPSOIL - grass and dark brown silty sand filling /1 E g; — : Galc cover = :i::
FILLING - light brown, fine to medium sand filling with | ::3‘
trace gravel % [::5
0.6 q d
s FILLING - light yellow, fine to medium sand filling ": ::::
R [ D3
I SAND - loose, white, fine to medium sand ol
o1 1.0 -1 oSl
+ 34,4 Xa P
o el
| A'S N=8 ol
PID=3.5 2ol %
148 sl
B K4
D I-Q(
Backfill - B
] B
Lol2 20 -2 5] R
N ¢ 3 D 3
SAND - loose to medium dense, dark brown, fine to % go‘
medium sand ;::: :.::
25 Sl
' 446 ol
| AIS N=10 :‘:‘ :’:‘
PID=2 o e
28 S 5 B
; Sollss
O
5 kX
5 K
35 - V ?
SAND - medium dense, dark brown and orange, fine to / /
medium sand / %
- Bentonite - / f
-4 4.0 -4 / /
a ' 10,12,14 707
“| AS N =26 / /
PID=2 A F
445
4.8 - >
Lol s 49\ SILTY CLAY - grey, silly clay Va [
o SAND - dense, orange, fine to medium sand g
i 55 Backfiled with
L 19,20,24 gravel
r AS N=44
i PID=4.0
hs 5.95 v
F . Becoming moist at 6.1m
“| SAND - dense, brown, fine to medium sand I
-! F Machine slotted -1
[ PVC screen
[o]7 7.0 L7
5 14,16,19 i
| s N=35
PID=2.5
7.45
b7k 8 - - g—Spear PointCap =
Bore discontinued at 8.0m
L - target depth reached
RN Lo
RIG: Ausrock 4000 DRILLER: Terratest LOGGED: RJL CASING: Uncased

TYPE OF BORING:  Solid flight auger to 8.0m
WATER OBSERVATIONS: Free groundwater observed at 6.5m
REMARKS:

SAMPL!;JG & IN SITU TESTING LEGEND

Gas sample D Photo ionisation deteclor (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sampie (x mm dia PL(D) Point load diametral test Is(50} (MPa P

Water sampJe( ) pp( )Pocket penetrometer (kPag A ) ( ' Doug’as artnem
Waler seep S Standard penelration tesl A A

Water level V___Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B8  Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

wVsCcU




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 6.4 AHD BORE No: BH2
PROJECT: Geotechnical & Contamination Investigations EASTING: 310168 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6245074 DATE: 14/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing Well
2 o
7 D(ﬁf)th of §§’ 2 s %é —_— § Construction
Strata © |Fld| s SSmEE Details
FILLING - light yellow, sand filling with some organic ~E] 01 PID=15
0.3|~ matter (leaves and rootlets) and trace subangular gravel 02 '
e SAND - loose, light yellow, fine to medium sand
-1 10 L
L 5,12
k 1 3 N N 3 :
ket | SAND- light brown, fine to medium sand 1,45 il i
2 -
L3 30 = e 22 PID=1 5
Bore discontinued at 3.0m
L - target depth reached
L4 L4
'_—5 -5
-6 -6
‘.7 =7
8 ke
o -
RIG: Geoprobe 7822DT DRILLER: Terratest LOGGED: RJL CASING: Uncased

TYPE OF BORING:  Solid flight auger to 3.0m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLIc;NG & IN SITU TESTING LEGEND

A Auger sample Gas sample PID  Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test is(50) (MPa)
BLK Block sample U, Tube sample (xmmdia)  PL{D)Point load diametral lest Is(50) (MPa) o u a s a rtne ,‘s
C  Core driling W Water sample pp  Pocket penetrometer (kPa} ’ ’

> S

]

D  Disturbed sample Water seep Standard penelration test i i
Geotechnics | Environment | Groundwater

hY

E Environmental sample Water level V Shear vane (kPa)




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 6.0 AHD BORE No: BH3
PROJECT: Geotechnical & Contamination Investigations EASTING: 310319 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6245234 DATE: 4/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
| Depth S ® Jo] .
Tl (m) of o] § g o Results & g Construction
Strata o Fla| S elug ) Details
b TOPSOIL - grass and dark brown clayey sand filling AE | 8; PID<1
: 03
[ o085 - = = - [
o1 1.0k FILLING - light brown, fine to medium sand filling with 1.0 L4
- \some grey and orange sand, clay inclusions, rootlets / /l// 6,10,14 3
1.3\SILTY CLAY - very stiff, grey and orange silty clay / / - ’;,E,zz?
SILTY CLAY - very stiff, brown silty clay ! bt ?\]13'212
/ PID<1
o / o
/
!
/_A)é— G
|
lot-3 I =3
33 4 /
SAND - loose, brown, fine to medium sand
el 4 40 -4
535
AS N=8
PID<1
4.45
L — ; 5 ':5
5.3 - :
SAND - medium dense, brown mottled light grey, fine to H
medium sand 55 8412 I
A'S N=16
EE o oos 505 PID<1 [
53 Bore discontinued at 5.95m = =0
- target depth reached
b7 7
[~[8 -8
L ; Q9 ;g
RIG: Ausrock 4000 DRILLER: Terratest LOGGED: RJL CASING: Uncased

TYPE OF BORING:  Solid flight auger to 5.95m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: *BD1/040714 collected at 0.1-0.2m

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID  Photo ionisation detector (ppm)

Piston sample PL{A) Point load axial test Is(50) (MPa)
Tube sample (xmmadia)  PL{D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penelrometer (kPa) ( '

Waler seep S Standard penelration test A B
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

wV scCo

Waler level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 6.6 AHD BORE No: BH4
PROJECT: Geotechnical & Contamination Investigations EASTING: 310301 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6245129 DATE: 14/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing Well
| Depth |29 ) g .
Z| “m) of o] § ﬁl 5 Resuits & g Construction
Strata © Flo]| 8 SERmEnE Details
FILLING - light yellow, fine to medium sand filiing with —~E ] o1 PID=1
some subangular gravel and rootlets 0.2
0.4
i SAND - medium dense, light yellow, fine to medium sand
1 10 -1
L 88,10
N=18
PID=1
1.45
F 2 20 - -2
23 SAND - orange, fine to medium sand
2' 4 CLAYEY SAND - orange clayey sand
[ SANDY CLAY - very stiff, orange and grey, sandy clay 25 8819
e N=27
L[ PID<1
L F3 30 £35S -3
F L SAND - medium dense, light brown, fine to medium sand
Lol
4 40 Fa
i 8,77 F
43 N=14
“| SAND - medium dense, brown, fine to medium sand 445 PID<1
1
-5 5.0 - 5
Bore discontinued at 5.0m
- target depth reached
:'6 -G
:.7 =7
[
L (s Lo
Lol
:9 -9
RIG: Geoprobe 7822DT DRILLER: Terratest LOGGED: RJL CASING: Uncased

TYPE OF BORING:  Solid flight auger to 5.0m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Bulk sample taken at 0.2-1.0m

SAMPLLNG & IN SITU TESTING LEGEND

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia)  PL(D}Point load diametral test Is(50) (MPa) o u a s a rt ne rs
Water sample pp  Pocket penelrometer (kPa) ‘ '

S

Water seep Slandard penetration lest : )
Water level V___ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

wmVsco




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 8.5 AHD BORE No: BH5
PROJECT: Geotechnical & Contamination Investigations EASTING: 310582 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6245054 DATE: 4/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Dot Description E Sampling & In Situ Testing N Well
2| Dep =3 2 )
Z of g9 2| g é’ i 5 Construction
Strata R N - Comments Details
0.9\ TOPSOIL - grass and dark brown clayey sand filling /] e 01 PID<1
FILLING - light brown and orange, silt and sand filling 02
T os g [
SAND - light brown, fine to medium sand sy F
0.9 it
-1 CLAYEY SAND - medium dense to very dense, brown rE gL 1.0 -1
- I 47,12
and red, clayey sand A _
2.1 NS N=19 i
st PID<1 i
... |, 7 1,45
" ‘/_/ ¥ F
2 B, 2
o
b ‘/A
[ ‘/./ 7 25
i L 7 20,24,28
F 7.7 NS N=52
[ § V. PID<1
L [a OSL 295 L3
L V., 7.,
A
V.~
ol
Lis . T
/Z/_//:
e L
-4 ey &y 4.0 -4
vy ) 15,20,25
. 7 NS N=45
L | i /_/ 4 445 PID<1
e 45 L3P Tl X
CLAYEY SAND - medium dense, red and grey, clayey 2t
sand /‘/./‘A
i ”'/.//. [
v ]
//y_//.‘
Lof % 55
g v, 7, 7,1214
i |2, 1 A N=26
Lg 595 - - Lo 5.95 — =3
L Bore discontinued at 5.95m
- target depth reached
-7 -7
o o
9 :-9
RIG: Ausrock 4000 DRILLER: Terratest LOGGED: RJL CASING: Uncased

TYPE OF BORING:  Solid flight auger to 5.95m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
A Sulgl;(er s:&'\ple G Gas sampl PID Pholo ionisation detecior (ppm)
UIK sal e

B Piston sample PL(A) Point load axial tost [s{50) (MPa)
BLK Block sanple U, Tubg sample (xmmdia)  PL(D)Pointload dismetral st 15(50) (MPa) ouaqalas a rtne rs
C  Caore driling W Waler sample pp  Pockel penelromeler (kPa) ‘ '

>

2

D  Disturbed sample Waler seep S Standard penatralion test
E  Environmental sample Water level \ Shear vane (kPa) Geotechnics | Environment | Groundwater

o




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 8.2 AHD BORE No: BH6
PROJECT: Geotechnical & Contamination Investigations EASTING: 310434 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6241118 DATE: 14/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
i< @
. D(crer%th of EE’ 2 s é Restils @ g Construction
Strata o Flal| g Comments Details
o FILLING - white sand filling with some subangular gravel AE g.; PID=1
! 03 SANDY CLAY - orange sandy clay 7 ;
0y i /: /
[ | SANDY CLAY - stiff, red and grey, sandy clay / 10 »
- / ' 9,14,19 I
.. / NS N =33
s PID=1.5
bt 1.45
- very stiff at 1.5m % :
F2 / L2
y 84 i 10,12,22
3 " | SANDSTONE (Cemented fluvial sand?) - red and grey, et . Fr‘\llD==?45 +
L3 extremely weathered sandstone 2.95 ’ L3
L5 5 5
Bore discontinued at 5.0m
i - target depth reached
L6 ~-6
-7 7
:'8 =8
g =9
RIG: Geoprobe 7822DT DRILLER: Terratest LOGGED: RJL CASING: Uncased

TYPE OF BORING:  Solid flight auger to 5.0m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Buksample P Piston sample PL{A) Point load axial test Is(50) (MPa&/I
BLK Block sample U, Tube sample (x mm dia.) PL(D) Point load diametral test I1s(50) (MPa)
C  Core driling W Water sample pp  Pocket penelrometer (kPa}
D  Disturbed sample > Waler seep S Slandard penelration test
E  Environmental sample T Waler level \" Shear vane (kPa)

Douglas Partners

Geotechnics | Environment | Groundwater

K




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 5.8 AHD BORE No: BH7

PROJECT: Geotechnical & Contamination Investigations EASTING: 310574 PROJECT No: 84377

LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6244965 DATE: 14/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1

Description Sampling & In Situ Testing Well

1| Depth
| m) o
Strata

0.1/~ FILLING - light brown, clayey sand filling with gravel 7

Water

Construction

Details
Gallc cover -

Results &
Comments

Graphic
Log
Type
Depth
Sample

oo
%
-
2

PID=3.5

‘
-
o

N
A
Ko

CLAY - very stiff, brown, red and grey, sandy clay

-..-
SRR,

——

SRR

b
-
&

b b

8,12,15
ws 99 N=27 1
’ PID=3

S
X
o

25

¥,

hotete!
TR

KR
—
oatetedet

2
—
SR

<

]
N
KBS

Backfill -

25
14,2326
AS N=49
PID=3
295 [ 5

.,
HEX

T
0’00

o 2.8
3 2.9 SANDY CLAY - hard, light grey mottled brown, sandy clay -

..
L2

%

.,
2L

SAND - stiff, orange mottled grey, sandy clay

IR

SRS

s 3.7
Lol SANDY CLAY - hard, red and orange mottled grey, sandy

clay

258

-
S

,
*.

40 L4
15,17.23 -
NS N=40 I
PID=1 "
445

&

S

4.2

7
0‘0

SANDY CLAY - hard, light grey mottled orange, sandy
clay

5

5

NN

Fr SANDY CLAY - hard, orange sandy clay

-5 Bentonite -1

55
13,18,22
NS N=40
PID=2 L
5.95 -6 Backfilled with -
i gravel

1 5.7
ot CLAYEY SAND - white, clayey sand

N
(oY AN

X

L

o
-~ <\'\
\.\
N

N
B

6.2
CLAYEY SAND - medium dense, red, orange and light

grey, clayey sand

N

.\‘\.\‘\.
s

L)

-1

<
\"‘\.\'\ N
WA

7.0 ! =7 Machine slotted -1

811,14 PVC screen

AS N=25 I
PID=1

7.45

L7

b

- moist at 7.0m

™~

R

Y

T
@
.\‘\.\‘\,\ NN

e

S
\.\

~
A

R
B

©
o

Bore discontinued at 8.5m 9,14,18

Lol - target depth reached AS ';|B=312
8.95 [ g

al

RIG: Geoprobe 7822DT DRILLER: Terratest LOGGED: RJL CASING: Uncased
TYPE OF BORING:  Push tube to 1.5m; Solid flight auger to 8.5m

WATER OBSERVATIONS: Free groundwater observed at 7.0m

REMARKS: Bulk sample taken at 0.2-1.0m

SAMPLING & IN SITU TESTING LEGEND

A Auger sample G Gas sample PID Photo ionisation detector (ppm)

B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample ube sampie (x mm dia.) PL(D) Point load diametral test s(50) (MPa)
C  Core driling Waler sample pp  Pocket penetrometer (kPa)

D  Disturbed sample Water seep S Standard penetration test l ' g

E  Environmenlal sample Water level \ Shear vane (kPa) Geotechnics | Environment | Groundwater

Vs c




BOREHOLE LOG

CLIENT: Stockland Development Pty Ltd SURFACE LEVEL: 7.1 AHD BORE No: BH8
PROJECT: Geotechnical & Contamination Investigations EASTING: 310480 PROJECT No: 84377
LOCATION: Cooper's Paddock, Governor Macquarie NORTHING: 6245244 DATE: 14/7/2014
Drive,Warwick Farm DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
DeSCriptiOn o Sampling & In Situ Tesling Well
| Depth 52 o) i .
Zl (m) of &3 § ?‘) a Results & g Construction
Strata © Flaol| 8 Comments Details
" ” - ¥ salc cover P
-t FILLING - light brown, silty sand filling with some +— 0.1 _ ‘A o
[ 92m\subangular gravel A 02 P2 E:%
0,51 SILTY SAND - yellow silty sand ! %
i 8
SANDY CLAY - very stiff to hard, brown and red, sandy / 4 ::::
clay i :.z
L, 474 1.0 -1 3
B A 12,%0,29 i :.%
AN g,afg Backfil - ::::
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1(1] Douglas Partners Soail Results Table 14.xlsm Stockland Development
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Cooper's Paddock Investigation

Soil Results Table 14.xIsm

ISL-D0Commereial / Industrial

Polychiorinated B s TPH
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Sampled Date-Time
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40772014 < <01 | <01 | =01 | <0 < <0.1 | <0. <0. <100 | <250 | <25 MAD
1400772014 < <0.1 | <01 | <01 | <D 0. <01 | <0, <0 <100 | <250 | <25 MAD
40772014 < <0. <0, <01 | <01 | <D <0.1 | <0. <0. <100 | <250 @ <35 | NAD
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Table 16: Acid Sulphate Soil Screening and Laboratory Results

Screening Tests SPOCAS Suite Test Results
Total Total Potential | Excess Acid -
) o pH change OvmmJBn Potential Actual Neutrali Net Acidity| Laboratory
Sample ID Soil Description pHe PHrox (PHeox-pH:) _~mmo»_o=N pHke Acidity Acidity Acidity Acidity Capacit based w: n.wm_.o:_m"mn
Strength (s-TPA) | (s-TSA) | (s-TAA) | (Seos) (s-ANC;) | SPOS” |Liming Rate
pH units - pH units (%w/w S) mole H+/t | kg CaCO,/t
BH1/0.1-0.2 light brown sand 7.68 6.17 -1.51 1 - - - - - - - -
BH1/1.0-1.1 yellow sand 8.07 6.19 -1.88 1F - - - - - - - a
BH1/2.5-2.6 dark brown sand 7.92 5.35 -2.57 1 - - - - - - - -
BH1/4.0-4.1 dark brown and orange sand 7.33 5.06 -2.27 1 E - - - - - - -
BH1/5.4-5.5 orange sand 6.63 3.97 -2.66 1F - - - - - - B i
BH1/6.9-7.0 brown sand 6.16 3.93 -2.23 1 4.8 0.04 0.02 0.02 <0.005 <0.05 16 1.2
BH2/0.1-0.2 pale yellow sand 7.18 6.53 -0.65 1F - - - - = - - =
BH2/1.1.45 light brown sand 7.90 6.60 -1.30 1 - - - - - - - =
BH2/2.9-3.0 light brown sand 7.55 6.26 -1.29 1 = - - - - - - -
BH3/0.1-0.2 ight brown sand 7.24 5.46 -1.78 1F - - - - - E 3 %
BH3/0.9-1.0 grey and orange silty clay 7.15 5.47 -1.68 1F - - - - - - - .
BH3/2.4-2.5 grey and orange silty clay 6.45 4.58 -1.87 1 - - - - - - - -
BH3/3.9-4.0 brown sand 5.89 4.39 -1.50 1F - - - - - - - 3
BH3/5.4-5.5 brown mottled light grey sand 6.08 4.46 -1.62 1F - - - - - - - %
BH4/0.1-0.2 light yellow sand 7.00 4.38 -2.62 2F 5.4 <0.01 <0.01 <0.01 0.006 <0.05 <10 <0.75
BH4/1.0-1.45 light yellow sand 6.22 4.83 -1.39 2F - - - - - = - -
BH4/2.4-2.5 orange and grey sandy clay 4.78 4.38 -0.40 1F - - - - - - - -
BH4/3.9-4.0 ight brown sand 5.26 4.22 -1.04 1F - - - - - B = 5
BH5/0.1-0.2 light brown and orange silty sand 7.20 6.53 -0.67 1F - - - = = = = =
BH5/2.4-2.5 brown and red clayey sand 7.03 6.00 -1.03 2F - - - - - - - -
BH5/3.9-4.0 brown and red clayey sand 6.89 4.79 -2.10 2F - - - - = - - -
BH5/5.4-5.5 grey clayey sand 6.63 4.85 -1.78 2F - - - - = 5 = -
BH6/0.1-0.2 white sand 6.51 5.87 -0.64 1F - - - - - - ] )
BH6/1.0-1.45 red and grey sandy clay 5.75 4.44 -1.31 2F - - - - - - - 5
BH6/3.4-3.5 red and grey weatered sandstone 7.35 4.42 -2.93 1F - - - - - = : =
BH7/0.1-0.2 light brown and grey clayey sand 6.61 6.19 -0.42 1F - - - - - - N =
BH7/0.9-1.0 brown, red and grey sandy clay 5.80 4.76 -1.04 1F - - - - - - - <
BH7/2.4-2.5 brown, red and grey sandy clay 6.37 5.37 -1.00 1 - - - - - - - -
BH7/3.9-4.0 red, orange and grey sandy clay 5.82 6.54 0.72 1 - - - - - - % <
BH7/5.4-5.5 orange sandy clay 6.29 5.68 -0.61 1 - - - - - - - -
BH7/6.9-7.0 orange and light grey clayey sand 5.73 5.21 -0.52 1F - - - - - - - -
BH7/8.5-8.95 red clayey sand 5.89 6.41 0.52 1F - - - - = = = 5
BH8/0.1-0.2 light brown silty sand 6.40 5.05 -1.35 1F - - - - . E - -
BH8/0.9-1.0 brown and red sandy clay 5.66 4.68 -0.98 1F - - - - - - . =
BH8/2.4-2.5 red, white and orange sandstone 4.92 4.13 -0.79 1F - - - - . B = 5
BHB/3.94.0 red, white and orange sandstone 5.72 3.96 -1.76 1 4.3 0.07 <0.01 0.07 <0.005 <0.05 43 3.2
ASSMAC (1988) Action Criteria
Action Criteria {1 to <1,000 tonnes) | - | - | B | - _ - = - [ - _ B = | 18 =
Notes:
a Observed reaction strength:

1 - denotes no or slight effervescence
2 - denotes moderate effervescence
3 - denotes vigorous effervescence
4 - denotes "volcano" ie. very vigorous effervescence,
F - after reaction number indicates a bubling/frothy
H - heat given off during reaction
b Calculated based on the Acid Base Accounting equation provided in the report body
BOLD Equal to or above the Action Criteria

Project84377
July 2014



Response to Submissions — DA233/2015 and DA333/2015
Proposed Early Works and Industrial Estate
Coopers Paddock Warwick Farm

Appendix 4
Easement Plan
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Our Ref: A15009B2: NVD/JT
Council Ref: DA-233/2015 & DA333/2015

Jravers

Attention: Mr George Nehme EUSE{:WC & CCOlOgH

Via email: G.Nehme@®@liverpool.nsw.gov.au /—\/

Dear George

Monday 15™ June, 2016

Re: Request for additional information — Industrial development at Coopers Paddock
Governor Macquarie Drive, Warwick Farm

Travers bushfire & ecology (TBE) has been engaged to provide a response to Councils request
for further information as outlined below.

The applicant's Bushfire Assessment requires a 23 metre Asset Protection Zone on the
eastern boundary. Council’s Liverpool Development Control Plan 2008 states that Asset
Protection Zones (APZ) is to be contained wholly within the boundary of the development to
be proposed. Council does not support APZ's on council land or future council land. The
application needs to demonstrate compliance with Councils LDCP 2008 Part 1 Section 5
Bush Fire Risk.

TBE can advise that we prepared a bushfire protection assessment for the site (Ref: A15009B)
dated 26 March 2015.

Page 8 of the report stipulates that there are no predetermined minimum APZ requirements for
industrial development under Planning for Bushfire Protection 2006 (PBP). The report provides a
performance based assessment to support the proposed development design to achieve
compliance with the aims and objectives of PBP. This assessment is based on the provision of a
minimum 6-8m APZ contained wholly within the development site. The report does not
recommend that the APZ extend within Council Land.

The report recommends a 6 - 8m APZ (as identified in Schedule 1 of the report), coupled with a
3m high radiant heat barrier. Due to the non-combustible materials used for the building
construction the impact of ember attack and radiant heat are moderated. TBE can therefore
confirm that the proposal complies with Councils Liverpool Development Control Plan 2008 Part 1
Section 5 Bush Fire Risk.

Should you require further information please do not hesitate to contact the undersigned on 4340
5331 or info@traversecology.com.au.

FPA

AUSTRALIA

Yours faithfully

Certltiod Busi
Johh Travers

BA Sc. / Ass Dip / Grad Dip /BPAD-Level 3-15195 (FPA)
Managing Director — Travers bushfire & ecology

ABN 64 083 086 677 38A The Avenue t: 02 4340 5331
Mt Penang Parklands .
PO Box 7138 Central Coast Highway | e info@traversecology.com.an

Kariong NSW 2250 Kariong NSW 2250 www.traversecology.com.au



