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Glossary of Abbreviations 

A list of the common abbreviations used throughout this report is provided below.

. As Arsenic

. Cd Cadmium

. Cr Chromium

. Cu Copper

. BTEX Benzene, Toluene, Ethylbenzene and Xylenes

. B(a)p Benzo (a) pyrene

. DECC NSW Department of Environment and Climate Change

. DoP NSW Department of Planning

. DQO Data Quality Objectives

. DP Deposited Plan

. EPA New South Wales Environment Protection Authority

. Hg Mercury

. HIL Health Based Investigation Level

. LOR Limit of Reporting

. m bgl Metres below ground level

. Ni Nickel

. OCP Organochlorine Pesticides

. OPP Organophosphate Pesticides

. PAH Polycyclic Aromatic Hydrocarbons

. Pb Lead

. PIL Phytotoxicity-based Investigation Level

. PCB Polychlorinated Biphenyls

. PQL Practical Quantitation Limit

. QAlQC Quality Assurance/Quality Control

. RPD Relative Percentage Difference

. TPH Total Petroleum Hydrocarbons (C6-C9 and ClO-C’6)

. VOCs Volatile Organic Compounds

. Zn Zinc
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Executive Summary

WSP Environmental Pty LId (WSP) was commissioned by Fitzwalter Group Pty LId (Fitzwalter), on behalf of the 

University of Western Sydney (UWS) to conduct a Preliminary Phase 2 Environmental Assessment (Phase 2) at 

the property identified as Lot 1 DP 791299 (the Site). The Site is located at the Werrington North Campus, off 

the Great Western Highway, Werrington and occupies an area of approximately 28 hectares. 

The Site is currently vacant and is proposed for re-development under several zoning areas including general 

residential, medium density residential, light industrial, environmental conservation and public recreation. 

The objective of the Preliminary Phase 2 Environmental Assessment was to supplement the previous Phase 1 

investigation conducted by Douglas Partners Pty LId (DP 2007a) and assess those areas where site activities 

may have resulted in impact to underlying soils. This Preliminary Phase 2 Environmental Assessment was 

conducted to determine the suitability of the site for re-development and WSP has considered the most sensitive 

proposed land use - residential with gardens and accessible soil. 

The scope of works conducted by WSP included 40 test pits, 3 boreholes and installation of 3 groundwater 

monitoring wells as outlined in the SAQP agreed with the appointed site Auditor, Mr Mike Hayter of Environ. 

The site is comprised of an irregular shaped parcel of land which is grassed (up to 1 m in height) with scattered 

bush land areas and is currently vacant with the exception of some small sheds in the centre of the site. 

The site slopes from a ridgeline at the western side of the site towards a small drainage depression on the 

eastern side of the site which is surrounded to the north and east by a retaining wall. 

The review of historical sources and previous investigation (DP 2007a), have been found by WSP to be in 

general agreement with the findings of the WSP Preliminary Phase 2 Environmental Assessment with the 

exception of the following: 

. WSP did not identify evidence of former building footprints or building rubble at AEC 4 at the surface or 

at depth in test pits. 

. The abandoned waste stockpiles identified as AEC 5 were observed by WSP to be located on the 

adjacent lot, outside the property boundary of the current investigation. 

. Generally test pits did not encounter buried waste materials (e.g. metal, ash, glass or other 

anthropogenic material) with the exception of TP39 with a plastic fragment at a depth of 0.8 mbgl. 

. The areas of filling identified as AEC 8 were observed by WSP to comprise works associated with flood 

control, with a retention wall formed from site sourced materials. 

During the site inspection, the natural vegetation appeared to be in healthy condition, with no obvious signs of 

disturbance or stress. No staining, malodours or discolouration of soils was observed.

The surface soils encountered during the fieldworks generally comprised the following: 

. Surface soils (0.0 - 0.5 m bgl which were interpreted to comprise reworked or in-situ natural topsoils 

typically described as dark brown, clayey silt with organics. 

. Filling generally comprised reworked natural material consisting of silty clays, dark brown in colour with 

organic matter present. This material appears to be locally sourced and is found only where an earth 

mound has been formed to act as a retaining wall on the eastern portion of the site (AEC 8). 

. Natural material (0.3m - 8.0 m bgl), generally comprised orange, brown and grey clay with red/orange 

mottling in various stages of weathering as indicated by calcium carbonate nodules, ironstone 

fragments, sandstone fragments and changes in colour with depth. Charcoal fragments and were also 

present in the natural material, likely from natural deposition. Lenses of sand and rounded gravels in the 

southern portion of the site indicate fluvial deposition. Variations in natural material across the site 

refiect the characteristics identified by DP (July 2007b) in the two geomorphic units
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. No fibre cement fragments were observed on the surface or in soils at the site during WSP site works, 

however a fibre cement pipe was encountered at TP04. Soils were moist to damp, with no evidence of 

groundwater fiow observed in the soil profile. 

. Concentrations of BTEX, OCP, OPP, PAH, PCB, Phenols, TPH and asbestos in soils were either below 

the laboratory detection limits or below the health-based investigation levels for Residential with access to 

soils (NEPM HIL-A).

. Concentrations of heavy metals were below the health-based investigation levels for Residential with 

access to soils (NEPM HIL-A) and provisional phytotoxicity based investigation levels (PILs). 

. Concentrations of BTEX, PAH, Phenols, TPH, VHCs in groundwater were below the laboratory detection 

limits.

On the basis of the Phase 1 Investigation, site history, current site condition and results of the Preliminary Phase 

2 Environmental Assessment, the site is considered to be suitable for residential land use with gardens and 

accessible soils.

In order to facilitate proposed future development, WSP recommends that UWS delineate the extent of the 

asbestos containing pipe identified near TP04 and remove the pipe in accordance with current best practice.

WSP Environmental Pty Limited
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1 Introduction

1.1 BACKGROUND

This report details the findings of the Preliminary Phase 2 Environmental Assessment undertaken by WSP 

Environmental Pty LId (WSP) for Fitzwalter Group Pty LId (Fitzwalter) on behalf of University of Western Sydney 

(UWS) at the property identified as Lot 1 DP 791299. The site is located at the Werrington North Campus, off the 

Great Western Highway, Werrington and occupies an area of approximately 28 Ha. 

A Phase 1 Investigation conducted by Douglas Partners Pty LId (DP 2007a) identified a number of Areas of 

Environmental Concern (AECs) as discussed further in section 3.4. The objective of the Phase 2 was to 

supplement the previous investigation and assess any impacts to soil caused by historical site activities, 

specifically those AECs identified by DP (2007a). Works were conducted in general accordance with relevant 

Department of Environment and Climate Change (DECC) guidelines. 

The Site is currently vacant and is proposed for re-development under several zoning areas including general 

residential, medium density residential, light industrial, environmental conservation and public recreation This 

Preliminary Phase 2 Environmental Assessment was conducted to determine the suitability of the site for re- 

development and WSP has considered the most sensitive proposed land use - residential with gardens and 

accessible soil.

1.2 SCOPE OF WORK

The scope of work comprised the following: 

. Preparation of a SAOP detailing Data Ouality Objectives (000) and scope for fieldwork as endorsed by the 

appointed Auditor, Mr Mike Hayter of Environ; 

. Excavation of three, two and five test pits targeted to AEC 4, 5 and 8 respectively; 

. Excavation of an additional thirty test pits across the remainder of the UWS property (28 Ha) to provide 

general site coverage; 

. Drilling of three boreholes to a maximum depth of 8 metres below ground level or to v-bit refusal into the 

underlying natural shale material and installation of groundwater monitoring wells at these locations. 

. Laboratory analysis including: 

o one soil sample from each of the forty test pits and three boreholes from the fill horizon/surface soil for 

heavy metals (arsenic, cadmium, chromium, copper, lead, nickel, mercury and zinc), total petroleum 

hydrocarbons C6 to C36 (TPH), benzene / toluene / ethyl benzene / xylene (BTEX), polycyclic aromatic 

hydrocarbons, total phenols, organochlorine pesticides (OCP), organophosphate (OPP), polychlorinated 

biphenyls (PCB) and asbestos. 

o A further ten representative soil samples (equating to 25%) taken from the remaining depth samples for 

analysis of the same suite outline above. 

o Three (3) groundwater samples analysed for heavy metals, TPH, BTEX, PAH, total phenols and 

chlorinated solvents.

. Assessment of results against the NEPM (1999) HIL A - residential land use criteria as well as phytotoxicity 

guidelines (ElL) and NSW EPA (1994) Service Station Guidelines criteria for soil; 

. Assessment of groundwater results against the ANZECC (2000) and NSW EPA (1994) guidelines; and 

. Preparation of a Phase 2 report in accordance with NSW EPA (1997) Guidelines for Consultants Reporting 

on Contaminated Sites.
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1.3 LIMITATIONS OF THIS REPORT

The findings of this report are based on the Scope of Work outlined above. WSP performed the services in a 

manner consistent with the normal level of care and expertise exercised by members of the environmental 

assessment profession. No warranties express or implied, are made. 

Subject to the Scope of Work, WSP’s assessment is limited strictly to identifying typical environmental conditions 

associated with the subject property area and does not include evaluation of any other issues. 

The absence of any identified hazardous or toxic materials on the subject property should not be interpreted as 

a guarantee that such materials do not exist on the site. As this is a preliminary site investigation only, it is not 

intended to be comprehensive. Additionally, WSP did not conduct gas or wastewater analyses. Soil sampling 
conducted was of a targeted nature. WSP did not investigate any waste materials from the property that may 
have been disposed of off the site, nor related waste management practices. 

The results of this assessment are based upon the site inspection, soil sampling program and groundwater 

sampling program conducted on 15 and 16 December 2008 and 21, 23 and 30 January 2009 by WSP personnel 
and information provided by the site owner and regulatory agencies during the time of the investigation. 

All conclusions and recommendations regarding the property area are the professional opinions of the WSP 

personnel involved with the project, subject to the qualifications made above. While normal assessments of 

data reliability have been made, WSP assumes no responsibility or liability for errors in any data obtained from 

regulatory agencies, statements from sources outside of WSP, or developments resulting from situations outside 

the scope of this project. 

WSP is not engaged in environmental assessment and reporting for the purpcse of advertising sales promoting, 

or endorsement of any client interests, including raising investment capital, recommending investment decisions, 

or other publicity purposes. The client acknowledges that this repcrt is for the exclusive use of the client, its 

representatives and advisers and any investors, lenders, underwriters and financiers who agreed to execute the 

reliance letter, and the client agrees that WSP’s report or correspcndence will not be, except as set forth herein, 
used or reproduced in full or in part for such promotional purposes, and may not be used or relied upon in any 

prospectus or offering circular.
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2 Site Condition and Surrounding Environment

2.1 SITE IDENTIFICATION

The site is located north of the Great Western Highway between Water St and O’Connell St, Werrington, NSW 

as shown in Figure 1. The site details are surnrnarised in Table 2-1 and described in rnore detail in the following 
sections.

Table 2-1 Summary Site Details

LotlDP Lot 1 DP 791299

Address UWS Werrington North Carnpus, Great Western Highway, Werrington,

NSW,2747

Local Governrnent Authority Penrith

Current Zoning General residential, rnediurn density residential, light industrial,

environrnental conservation and public recreation - See Figure 2)

Current Use Vacant - rural

Proposed Use Mixed use urban precinct - residential, light industrial and open space.

Site Area Approxirnately 28Ha

2.2 CURRENT SITE CONDITION & LAND USE

The site is an irregular shaped parcel of land, occupying an area of approxirnately 28 Ha (Figure 3). Access to 

the site can be gained via the University of Western Sydney, Werrington North carnpus (off Great Western 

Highway) or a locked gate at the end of Chaprnan Street. 

The rnajority of the site is grassed with scattered bush land areas and is currently vacant. The grassed areas 

were up to 1 rn in height at the tirne of site works, with a 3 rn wide path around the site perirneter rnown for 

access. The eastern portion of the site was obscured by tall grasses approxirnately 1 rn in e. Observations at the 

tirne of site works indicated that this area was between 1 rn and 1.5 rn lower in elevation than surrounding areas 

with saturated areas indicating regular flooding and retention of water. A rnound of earth (approxirnately 2 rn 

wide) was present on the northern and eastern sides of this area forrning a retaining wall to restrict flooding of 

adjacent residential properties and Sydney Water depot. A nurnber of rnanhole covers were identified by a 

service locater, indicating the presence of sewer lines beneath the site. A redundant fibre cernent pipe was 

encountered at a depth of 0.3 rn below ground level (bgl) on the western side of the site (Figure 3 - GPS co- 

ordinates 56H 291579 UTM 6262149). No other underground services or underground storage tanks (USTs) 

were identified in the site history or frorn the site inspection. 

Srnall structures in the south-western area of the site included a shelter shed, toilet, shed and a workbench and 

3 ernpty drurns (unlabelled). These areas were targeted with test pits at TP19, TP15 and TP20. 

The site is interrnittently fenced along boundaries with different properties including fencing up to 2 rn in height 
and with large sections of darnaged or rnissing fencing. 

The site is easily accessed by rnernbers of the public and illegal durnping of waste rnaterials rnay have occurred 

in the past, however, the site is rnonitored by a 24-hour security patrol by UWS carnpus security. 

During the site inspection, the natural vegetation appeared to be in healthy condition, with no obvious signs of 

disturbance or stress. During the field works the ground on the eastern portion of the site was saturated as this 

area forrns a natural drainage system
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2.3 GEOLOGY

The following is sourced from DP 2007b report: 

Reference to the Geology of the Penrith 1:100,000 Sheet indicates that the site is underlain by the Bringelly 

Shale, the uppermost formation of the Wiannamatta Group of Triassic age. The Bringelly Shale typically 

comprises interbedded claystone, siltstone and laminate with minor fine to medium grained sandstone lenses 

or bands and rare coaly bands.

2.4 SOILS

The following is sourced from DP 2007b report: 

Reference to the Soil Landscapes of the Penrith 1:100,000 Sheet indicates that the area is characterised by the 

following soils: 

. Luddenham Soil Landscape - This is an erosional unit with shallow (<1.0m) brown podzolic soils and 

massive earthy clays on crests and ridges, moderately deep (0.7-1.5m) red podzolic soils on upper 

slopes and moderately deep (<1.5m) yellow podzolic soils and prairie soils on lower slopes and 

drainage lines. The soils of this landscape are assessed as having moderate surface movement 

potential and as presenting a moderate to very high erosion hazard. 

. South Creek Soil Landscape - A fluvial landscape which includes very deep layered sediments. 

Where pedogenesis has occurred soils include sandy to sandy clay loams, clay loams and brown clays. 
Soils are typically of low fertility, have low surface movement potential, may be subject to waterlogging 
and may present a high to extreme erosion hazard. 

DP identified two geomorphic units, namely, Unit 1 occupying the western portion of the lot and Unit 2 occupying 
the eastern portion of the lot. From subsurface investigations, DP (July 2007b) characterised these units as 

follows:

. Unit 1 characterised by Luddenham Soil Landscape, comprising mid and footslopes of a northward 

trending ridgeline (colluvial and residual soils) characterised by residual soils at least 3m thick 

composed of clay, silty clay and clayey silt with some ironstone nodules, typically hard consistency with 

shale encountered at depths of 2.0 to 2.5 m bgl. Colluvial deposits including sandstone blocks were 

identified in the central and southern portions of Unit 1. No free groundwater was observed; and 

. Unit 2 characterised by the South Creek Soil Landscape, comprising alluvium infilled valley floor 

deposits of Claremont Creek composed of bands and lenses of clayey silt, clayey sand, sand and silty 

clay, with soft to hard consistency. Bedrock was not encountered with excavations limited to 3m bgl. 
Free groundwater was encountered at depths of 2.9 to 3 m in three (3) test pits along a potential 
intermittent watercourse, located at the low point in the centre of the UWS land at the boundary of Unit 1 

and Unit 2.

2.5 REGULATORY NOTICES

DP (2007a) conducted a search of the NSW EPA website (11 March 2006) indicating that: 

. No licenses or notices have been issued for the site under the Protection of the Environment and 

Operations Act (1997); 

. No notices have been issued for the site under the Environmentally Hazardous Chemicals Act (1985); 

. No notices have been issued for the site under Section 5 of the Unhealthy Building Land Act (1990); 

and, 

. No notices or orders to investigate or remediate have been issued for the site under the Contaminated 

Land Management Act (1997).

DP (2007a) did not conduct a search of the WorkCover NSW database for licences to keep dangerous goods on 

the UWS site.
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2.6 HYDROGEOLOGY

A search of registered groundwater bores was undertaken by WSP through the Department of Natural 

Resources. The search identified 7 bores located within a 2 km radius of the site. Three bores located 

approximately 2km to the north-west are for waste disposal and four bores located approximately 1.5km to the 

south east are monitoring bores. 

The three waste disposal bores were drilled between 1962 and 1963, are owned by the federal government and 

are located on historical Defence land. It is currently assumed that these waste disposal bores would have been 

for sewer injection, as the local soil formation (Blacktown Soils Group) would be unsuitable for the use of septic 

systems. Groundwater encountered in the waste disposal bores were described as ’brackish’ and ’salty’. 

DP (July 2007a) did not undertake a detailed groundwater study, however, DP identified the following 
information based on previous studies of areas underlain by the Wianamatta Group and Quaternary alluvium in 

Western Sydney: 

. Shales have a very low intrinsic permeability and groundwater flow is likely to be dominated by fracture 

flow with typically low yields (< 1 Lis) in bores; 

. The groundwater in the Wianamatta Group is typically brackish to saline with total dissolved solids 

(TDS) in the range 4000 - 5000 mg/L, the dominant ions being sodium and chloride and the water being 

generally unsuitable for livestock or irrigation; and, 

. Groundwater flow in unconsolidated Quaternary deposits is likely to be by porous flow in sandy horizon, 

typically fresh (TDS < 500 mg/L) and dominated by sodium and bicarbonate ions.

2.7 TOPOGRAPHY AND SURFACE WATERS

The site is characterised by two geomorphic units as identified by DP (July 2007b) including Unit 1 which slopes 
from a ridgeline at the west towards the eastern portion of the site identified as Unit 2. Unit 2 is characterised by 

a gently sloping valley floor which has been modified by earth works which form retention barriers to protect 

adjacent properties from flooding. 

The surrounding land gently slopes from north to south in the direction of Claremont Creek, a tributary of South 

Creek. Natural site soils have been reworked to construct the retention barriers around Unit 2.

The majority of the site is grassed with scattered bush land. During the field works the ground on the eastern 

portion of the site (Unit 2) was saturated as this area forms a natural drainage system.

2.7 SURROUNDING LAND USE

The surrounding land uses have been identified as follows: 

. North - Rural/Residential property; 

. South - Cob ham Remand Centre, primary school, vacant lot and further south Claremont Creek; 

. East -Rural/residential properties and land operated by Sydney Water; and 

. West - University of Western Sydney.

The adjacent Sydney Water property (upgradient of the UWS Site) has been subject to contamination 

investigations and a Site Audit Statement was completed for the site. DP (2007a) reviewed these reports and 

identified the following issues: 

. Ten (10) underground storage tanks (USTs) were removed from the site, extending to around 3 m bgl 
with excavations extending below this depth into the natural clay. The excavated material from the 

tankpit was stockpiled onsite.
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. The tankpit was validated and backfilled with some of the stockpiled material; 

. Soil from the backfilled tankpit was later analysed and found to exceed soil guidelines; 

. Further excavation was undertaken to remove the contaminated soil. The tankpit was validated and 

backfilled with imported shale. 

. A Phase 2 Assessment by Sinclair Knight Mertz (SKM) identified TPH exceedance below concrete 

hardstand, pesticides adjacent to building (associated with pest spraying), trace concentrations of VOCs 

beneath building K and minor exceedences of ecological criteria for heavy metals in soils. 

. Groundwater monitoring wells were installed and sampled, and no groundwater contamination was 

identified.

. The Site Audit Report (SAR) determined the site was suitable for ongoing use as a depot but was not 

assessed for residential or open space land uses, and that remediation was required beneath the 

buildings which should be undertaken during demolition.
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Dale of Aerial Description of Subject Site Description of Surrounding Areas

Pholoaraoh

2002 Little change from 1994 photo. There has

been additional clearing of land in the centre -

of the site, with a long narrow rectangle, a
diamond shaDe and two circles.

3.3 SENSITIVE ENVIRONMENTS

The nearest sensitive environments are as follows:

. Residential - residential dwellings are located approximately <50 m north and east (up gradient of the 

site); 

. Primary school - temporary school located on the adjacent site to the south; and, 

. Ecological - the nearest ecological receptor is Claremont Creek located approximately 250m south of the 

site.

3.4 PREVIOUS INVESTIGATIONS

3.4.1 DP (2007a) Report on Phase 1 Contamination Assessment, South Werrington Sub Precinct, April 
2007.

Douglas were commissioned by the University of Western Sydney and South Werrington Planning Co-ordination 

Group to conduct a Phase 1 Investigation for the South Werrington Sub Precinct, which comprised 14 individual 

property lots including residential, commercial and recreational/open space land uses. The South Werrington 
Sub Precinct included the area of the current WSP investigation. 

A site inspection was conducted by Douglas in February and March 2007, fOllowing which Douglas identified 12 

Areas of Environmental Concern (AEC). The fOllowing AECs were identified by DP (2007a) on the UWS site: 

. AEC 4 (part of) extends onto the UWS property from Lot 2 DP 132721 to the east, with evidence of former 

building footprints and building rubble comprising brick and tile pieces and fibro cement pieces. 

. AEC 5 was located on the southern boundary of the UWS land and included abandoned waste stockpiles 

including corrugated iron sheets, kitchen cupboards metal chests and fibro cement. 

. AEC 8 - areas of filling covered with vegetation, along the northern and north-eastern boundary of the 

UWS boundary. 

. Observations made of former building structures that may potentially contain hazardous materials such as 

asbestos, leaded paint and PCBs.

3.4.2 Data Integrity Assessment 

The data obtained from these historical sources has been found to be in general agreement with the findings of 

the WSP Preliminary Phase 2 Environmental Assessment. However, during fieldworks WSP did not identify 
evidence of former building footprints or building rubble at AEC 4 at the surface or at depth in testpits. The 

abandoned waste stockpiles identified as AEC 5 were observed by WSP to be located on the adjacent lot, 

outside the property boundary of the current investigation. No evidence of waste was observed at the surface or 

at depth in testpits. The areas of filling identified in AEC 8 were observed by WSP to comprise works associated 

with flood control, with a retention wall formed from reworked site sourced soils.
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4 Data Ouality Objectives (000)

Data Ouality Objectives (000) were developed for the investigation in consultation with the Auditor as outlined 

in the letter dated 10 December 2008. 000 are discussed in the following section.

4.1 ESTABLISHING DQO

The 000 process consists of seven steps, which are designed to clarify the study objectives, define the 

appropriate type of data and specify tolerable levels of potential decision errors. The seven-step 000 process 

adopted is as follows:

. Step 1 - Defining the Problem. The first step in the 000 process is to ’define the problem’ that has 

initiated the investigation; 

. Step 2 - Identify the Decision. The second step in the process is to define the decision statement that 

the study will attempt to resolve; 

. Step 3 - Identify Inputs to the Decision. In this step, the different types of information needed to resolve 

the decision statement are identified.

. Step 4 - Define the Study Boundaries; 

. Step 5 - Develop a Decision Rule; 

. Step 6 - Specify Limits on Decision Errors; and 

. Step 7 - Optimise the Design for Obtaining the Data.

Step 1 - Defining the Problem 

UWS require an understanding of the contamination status of the site; any potential risks to human health and/or 

the environment; subsequent liabilities for the proposed residential land use; and, whether further works are 

required to manage any residual risks.

Step 2 - Identify the Decision 

The relevant decision statement for the Phase 2 works is:

"Does any contamination occur at concentrations that pose an unacceptable risk to human health, the 

environment and / or the proposed sensitive land use, when assessed against sensitive landuse criteria NEPM 

HIL A Residential? If so, what is the order of priority to minimise the risk and what are the most technically 
robust and cost effective measures that could be adopted to mitigate or manage the risk?"

Step 3 - Identification of Inputs into the Decision 

Based on the historical information and the findings of DP (2007a), the contaminants of potential concern 

(COPC) in soils that required assessment comprised the following: 

. Heavy metals (M8) including arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc; 

. Organo-chlorine pesticides (OCP) and organo-phosphate pesticides (OPP); 

. Polychlorinated Biphenyls (PCB); 

. Total phenols; 

. Polycyclic aromatic hydrocarbons (PAH);
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. Benzene / toluene / ethyl benzene / xylene (BTEX); 

. Total petroleum hydrocarbons (TPH); and 

. Asbestos.

COPC for groundwater include

. heavy metals;

. TPH;

. BTEX;

. PAH;

. total phenols; and,

. chlorinated solvents.

Key data required to resolve the project problem included concentrations of COPC in near surface soils and 

groundwater collected from across the site. 

Observations on soil type and in situ measurements (e.g. photo ionisation detector) are also important 
information used to assist in assessing potential presence and distribution of hydrocarbon based contamination.

Step 4 - Defining the Study Boundaries 

The soil sampling works included systematic sampling on a grid as well as targeted sampling locations in 

identified AECs. Investigations were conducted to a maximum depth of 8 m below current ground level. A total of 

3 groundwater monitoring wells were installed in AEC 4 and AEC 8 and a third well at the western end of AEC 8 

to provide triangulation for site coverage. The physical study boundaries includes the subject site (i.e. Lot 1 DP 

791299). The time boundaries are limited to conditions encountered during the site works. Figure 3, 

Appendix A identifies the sample locations and the site investigation boundaries.

Step 5 - Developing Decision Rules 

The proposed guidelines values include the following: 

. NEPM (1999) HIL A for residential land use with access to soils; 

. NSW EPA (1994) Service Station Guidelines for sensitive land use; 

. Asbestos below the detection limit of the test; and, 

. ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality - 

Freshwater guidelines with 95% level of protection.

Where the COPC are present at concentrations that fall below the site specific criteria then it will be concluded 

that the site is suitable for the proposed residential land use. 

In accordance with the DECC (2006) Contaminated Sites: Guidelines for the NSW Site Auditor Scheme WSP 

also considered the NEPM (1999) Provisional phytotoxicity-based investigation levels (PPIL’s) for heavy metals 

within the context of the proposed development at the site. 

In accordance with DECC 2006, soil data was compared against the health-based investigation levels for 

residential land with access to soils. For the site to be considered suitable for residential use, the following 
statistical criteria were adopted with respect to soils:
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. Either - the reported concentrations are all below the site criteria; 

. Or: for non volatile contaminants only - the upper 95% confidence limit on the average site concentration 

for each analyte must be below the adopted site criterion; no single analyte concentration exceeds 

250% of the adopted site criterion; and, the standard deviation of the results must be less than 50% of 

the site criteria.

Where COPC are present at concentrations that exceed the site specific criteria, WSP has provided 
recommendations for any further investigation, management and I or remedial works that are deemed necessary 
to facilitate the proposed sensitive land use, protect the groundwater environment and I or human health.

Step 6 - Specify Acceptable Limits 

The precision, accuracy, repeatability, completeness and comparability of the data generated during the project 
will be assessed against the DQOs. The acceptable limits for data QA will be the following:

Accuracy 

Definition: the nearness of an averaged result to the true value, where all random errors have been statistically 
removed. Accuracy is measured by percent recovery ’%R’.

Recovery data shall be categorised into one of the following Adopted Quality Parameter (AQP) control limits: 

. general analytes (70 to 130% R); 

. phenol analytes (50 to 130%R); 

. OCP (60 to 130%R); and 

. phenoxy acid herbicides (50 to 130%R).

QAlQC data exhibiting values varying from the acceptable AQP control limits shall require a descriptive brief 

explaining the likely circumstances. 

Precision

The degree to which data generated from replicate or repetitive measurements differ from one another due to 

random errors. Precision is measured using the standard deviation ’SD’ or Relative Percent Difference ’%RPD’. 

Acceptable replicate data is expected to conform to the following AQP control limits: 

Relative Percent Difference is expressed as:

%RPD=[ 
A-B 

[x200 
A+B

Where A is the concentration of an analyte in the original sample and B is the concentration of the same analyte 
in the duplicate sample. 

Inorganic and Organic Control Limits: 

. Should not exceed 50%RPD for general contaminants (30%RPD for metals) at concentration levels 

greater than ten times the practical quantition limit (PQl) I estimated quantition limit (EQl) I limit of 

reporting (lOR). 

. Should not exceed 75 %RPD at concentrations between five to ten times the PQLI EQLI lOR. 

. Should not exceed 100 %RPD at concentration levels less than two times the PQLI EQLI lOR.
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QAlQC data exhibiting values varying from the acceptable AQP control limits require a descriptive brief 

explaining the likely circumstances. 

Duplicate Samples 

Field generated check samples, which measure repeatability over a short time period. In accordance with 

AS4482.1 (2005) Guide to the Investigation and Sampling of Sites with Potentially Contaminated Soil, at least 1 

in every 20 samples (5%) were submitted from a larger quantity of sample which are to be collected from the 

same sampling point, removed by a single action, where possible, and divided into two or three separate and 

unrelated sample containers for analysis at the same laboratory (intra-laboratory precision).

Triplicate Split Samples 

Field generated check samples, which measure repeatability between two separate laboratory group methods. 

In accordance with AS4482.1 (2005) at least 1 in every 20 samples (5%) were submitted from a larger quantity 
of sample which are to be collected from the same sampling point, removed by a single action, where possible, 
and divided into two or three separate and unrelated sample containers for analysis at the check laboratory 

(inter-laboratory precision).

Step 7 - Optimise the Design for the Collection of Data 

The purpose of this step was to identify a resource-effective data collection design for generating data to meet 

the project objectives, which was achieved by implementing the Auditor approved SAQP.
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5 Methodology

5.1 SAMPLE STRATEGY

The scope of work for the Phase 2 was prescribed by the NSW accredited Auditor (Mike Hayter of Environ) and 

included the following:

. Excavation of three, two and five test pits targeted to AEC 4, 5 and 8 respectively; 

. Excavation of an additional thirty test pits across the remainder of the UWS property (28.09 Ha) to 

provide general site coverage, on the condition that should any indicators of contamination be 

encountered then the requirement for additional investigation would be discussed with UWS and the 

Auditor. No field observations during site works indicated contamination outside the likely background 

range; and, 

. Drilling of three boreholes to a maximum depth of 8 metres below ground level or to v-bit refusal in the 

underlying natural shale material. Each borehole was installed with a groundwater monitoring well for 

subsequent sampling and laboratory analysis. The wells are located in AEC 4 and AEC 8 as requested 

by the Auditor with a third well located at the western end of AEC8 to provide good triangulation for 

assessing the groundwater quality in the vicinity of the Sydney Water Depot, adjacent to the eastern 

boundary of the Site.

5.2 SOIL SAMPLING METHODOLOGY

Soil samples were collected from 40 test pits which were excavated to a maximum depth of 3 m bgl using a 

mechanical excavator. As agreed with the Auditor, test pits were excavated until 1 m of natural material was 

reached, up to a maximum of 3 m bgl. Soil samples were collected with a gloved hand from the excavator 

bucket at the surface (0.1-0.4m) and from the natural material (typically 0.7 - 1.5 m bgl). In addition, soil 

samples were collected from three (3) boreholes drilled to install groundwater monitoring wells. Soil samples 

were collected with a gloved hand from the auger at the surface (0.1-0.4 m bgl) and from natural material (0.4 - 

3 m bgl) to a maximum depth of 8 m bgl. 

Sufficient sample material was collected to allow both field screening of soils with a PID and laboratory analyses. 
Each soil sample was described using the Unified Soil Classification System (USCS), and details of any 

discolouration, staining, odours or other indicators of contamination were also noted. Test pit and borehole logs 

are included in Appendix B. 

Collected soil samples were immediately transferred to appropriate sample containers (250 mL glass jars). The 

sample labels included: job number and/or client name; sample identification number; and date and time of 

sampling. 

For sample integrity, new nitrile gloves were replaced between each sampling event. For preservation in 

accordance with NEPC (1999) samples were then stored in an ice filled esky to keep the samples below 4.0oC 

and couriered to the laboratory with the signed chain of custody form filled out with the required analysis. 

Chain-of-custody procedures are used to track samples, discourage tampering, and provide a sampling 

summary. The following information was included on the chain-of-custody form:

. sample number;

. signature of sampler;

. date and time of collection;

. place of collection;

. type of sample;

. number and type of container;
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. inclusive dates of possession; and, 

. signature of receiver.

5.3 GROUNDWATER SAMPLING METHODOLOGY

Groundwater monitoring wells were developed using a stainless steel bailer to remove sediment from within the 

well on 23 January 2009. Wells were considered to be developed once purged water showed stabilised field 

parameters or once wells were purged dry. Development equipment was decontaminated between wells with a 

phosphate free detergent. 

Groundwater sampling of all three (3) wells was undertaken on 30 January 2009. Prior to sampling, standing 
water levels were measured in all monitoring wells using an interface probe. 

Groundwater was purged from each well using a peristaltic pump and field parameters including dissolved 

oxygen (DO), temperature, pH, electrical conductivity (EC) and redox (ORP) were measured at intervals. 

Purging was considered complete once the field parameters stabilised + / -10% or when the well was purged 

dry. Groundwater samples were collected using the peristaltic pump directly into new, clean, laboratory prepared 
bottles and immediately placed in an iced Esky to keep samples below 40C. Each sample was labelled with the 

project number, sampling date and unique sample identifier. The sample information was recorded on a chain of 

custody form, detailing the receiving laboratory location, required analyses and turn around times. 

Well purge data record sheets completed for each well are included in Appendix B detailing the sampling date, 

project number, operator, well 10, weather, gauge data, water quality data and general comments. Samples 

were transported directly to the primary laboratory in Sydney within adequate time to allow technical holding 
times for analysis to be achieved.

5.4 LABORATORY ANALYSIS AND METHODS

Table 5-1 outlines the laboratory analysis undertaken for soil and groundwater samples. A detailed QAlQC 

assessment is included in Appendix E, which outlines the analy1ical methods.

Table 5-1 Analy1ical Suite

Environmental Media Analytical Suite

Soil Heavy metals (MB), OPP, PCB, Total phenols, PAH, BTEX, TPH and asbestos.

Groundwater M8, total phenols, PAHs, BTEX, TPH and VHCs

5.5 QUALITY ASSURANCE/QUALITY CONTROL (QAlQC)

For any given project, all investigation data are potentially subject to sampling and data reduction errors. Data 

quality objectives are therefore established to control the sources of errors and quantify the errors whenever 

possible. Quality control (QC) procedures are designed to both increase sample data quality and help interpret 

discrepancies in results. 

All work was conducted in accordance with industry-accepted standards and quality assured procedures. Field 

quality control included rigorous sample collection, decontamination procedures, and sample documentation. 

WSP implemented QC procedures during soil sampling by collecting representative QC samples for subsequent 

laboratory analyses. Following these analyses, laboratory and sampling data quality objectives were analysed 
and reported in terms of data precision, accuracy, and completeness.
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Two (2) duplicate soil samples and two (2) triplicate samples as well as one (1) duplicate groundwater sample 

were collected for quality assurance to assess the precision, accuracy and comparability of the laboratory 

analyses. WSP standard field procedures require that samples are collected from discrete locations, are not 

composited and field duplicates and triplicates are collected at a rate of one (1) sample per ten (10) soil samples 
and groundwater samples. 

Laboratory Quality Assurance (QA) and Quality Control (QC) procedures included sample spikes for organic 

analysis. The results of the QC testing are presented in the laboratory reports, which also indicate how much of 

a particular analyte was recovered. Duplicate testing is undertaken by the laboratory to compare the results 

obtained in analysing samples.
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6 Assessment Criteria

6.1 REGULATORY GUIDELINES

The following relevant guidelines have been "made or approved" by the NSW EPA under Section 105 of the 

Contaminated Land Management Act 1997 for any purpose related to the objects of the Act: 

. National Environment Protection (Assessment of Site Contamination) Measure, National Environment 

Protection Council, 1999 (NEPC 1999) 

. Contaminated Sites: Guidelines for Assessing Service Station Sites, NSW EPA, 1994 (EPA 1994) 

. Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995) 

. Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites, NSW EPA, 1997 

(EPA 1997)

. Contaminated Sites: Guidelines for the NSW Site Auditor Scheme, 2nd Edition, NSW EPA, 2006 (EPA 

2006)

6.2 SOIL CRITERIA

The site is proposed for development with the most sensitive landuse to be residential with access to soil. In 

accordance with the decision process for assessing urban redevelopment sites (NEPC 1999), concentrations of 

contaminants detected in soil samples were compared against the health-based soil investigation levels for 

Residential with gardens and accessible soil (NEPM HIL A) and provisional phytotoxicity based investigation 
levels (PIL) as listed in Table 6-1. NSW EPA (1994) Services Station Guidelines have been applied for TPH and 

BTEX compounds as these are not included in the NEPM guidelines. There are currently no national or DECC- 

endorsed guidelines relating to human health or environmental investigation of material containing asbestos 

and/or OP Pesticides.

6.3 GROUNDWATER CRITERIA

The groundwater assessment criteria for BTEX, TPH, PAH, VHCs and metals have been taken from the 

ANZECC/ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality 

(referred to as ANZECC (2000)) and the National Environment Protection (Assessment of Site Contamination) 
Measure (1999) Schedule B (1) Groundwater Investigation Levels, Aquatic Ecosystems, Fresh Waters, and/or 

the NSW DEC (1994) Contaminated Sites - Guidelines for Assessing Service Station Sites. 

The ANZECC (2000) water quality guidelines specify four sets of trigger values corresponding with different 

levels of protection for ecosystem conditions. Trigger values, derived using the statistical distribution method, 

relate to the protection of 99%, 95%, 90% and 80% of species in an aquatic ecosystem. The guidelines 
recommend that, in most cases, the 99% protection trigger values should be applied to ecosystems with high 
conservation value and the 95% protection trigger values should be applied to "slightly to moderately disturbed" 

ecosystems. Due to the proximity of the site to the nearest receiving water body is Claremont Creek, a tributary 
of South Creek, and that the site is located in a developed area, the 95% protection trigger values for freshwater 

have been adopted. 

There are no current Australian guidelines for TPH and the guidelines presented in the Dutch (2000) 
Environment Quality Objectives have been used as a screening level only. 

The applicable groundwater criteria for the site are outlined in Table 6-2.
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Table 6-1 Soil Criteria (all units in mg/kg)

Limit of (NEPM- A)’ (NEPM- PIL)’
Analyte

Reporting mg/kg mg/kg

METALS

~rsenic 1 100 20

admium 0.1 20 3

hromium (III) 1 12000 400

opper 2 1000 100

Nickel 1 600 60

Lead 2 300 600

~inc 5 7000 200

Mercury (inorganic) 0.05 15 1

POLYCYCLIC AROMATIC HYDROCARBONS

Benzo( a)pyrene 0.5 1 -

~otal PAH’s 8 20 -

RGANOCHLORINE PESTICIDES

~Idrin + Dieldrin 0.05 10 -

hlordane 0.1 50 -

DDT + DDD + DDE 0.15 200 -

Heptachlor 0.05 10 -

!TOTAL PETROLEUM HYDROCARBONS

6 - C9 Fraction 10 65’ -

!TPH (C9 - C36) Fraction 250 1,000’ -

Benzene 0.2 l’ -

~oluene 0.5 1.4’ -

Ethylbenzene 1 3.1’ -

p<ylenes 1 14’ -

ther

Phenols 8,500 -

PCBs 50 -

~sbestos Presence NIL -

Notes. 

1 
Column 1 (NEPM - A), Health-based Investigation Levels (NEPC 1999)

2 
Column 5 (NEPM - PIL), provisional Phytotoxicity Based Investigation Levels (NEPC 1999)

’Table 3 (NSW EPA 1994)
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Table 6-2 Groundwater criteria

Noles

Contaminant ANZECC 2000 Freshwater 95% (ug/L)

Heavy Metals

Arsenic (V) 13

Cadmium 0.2

Chromium (VI) 1

Copper 1.4

Lead 3.4

Manganese 1900

Mercury 0.6

Nickel 11

Zinc 8.0

Hydrocarbons

Benzene 950

Toluene 140 
c

Ethylbenzene 300 
c

a-xylene 350

p-xylene 200

Xylene total 380 
c

TPH C6-C9

TPH C10-C36 600’

Total PAHs

Benzo(a)pyrene 0.1

Naphthalene 16

Phenols 320

ANZECC (2000) Australian and New Zealand GUidelines for Fresh and Manne Water Quality - Freshwale

NSW EPA (1994) Service Slabon Guidelines

Dutch (2000) Environment Quality Objectives in the Netherlands Ministry of Housing, Spatial Planning and the Environment

ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality - Freshwater and marine low reliability 99% trigger value (section 8.3.7.7 

(pg193)), note this is an indicative interim value
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7 Soil Analytical Results and Observations

7.1 FIELD OBSERVATIONS

Test pits and boreholes were excavated on 15 and 16 December and 27 January 2009 and the following 
observations were made:

. The eastern portion of the site was between 1 m and 1.5 m lower in elevation than surrounding areas 

with surface saturated areas indicating regular flooding and retention of water. A mound of earth 

(approximately 2 m wide) on the northern and eastern sides of this area acts as a retaining wall to 

restrict flooding of adjacent residential properties. 

. A number of manhole covers were identified by a service locater. indicating the presence of sewer lines 

beneath the site. A redundant fibre cement pipe was encountered at a depth of 0.3 m below ground 
level (bgl) on the western side of the site (Figure 3, Appendix A). No other underground services or 

USTs were identified.

. Small structures in the south-western area of the site included a shelter shed, toilet, shed and a 

workbench and 3 empty drums (unlabelled). There was no observed staining of surfaces or leaks from 

the empty drums, and these locations were targeted with test pits at TP15, TP19 and TP20. 

. The site is easily accessed by members of the public and illegal dumping of waste materials may have 

occurred in the past, however, the site is monitored by a 24-hour security patrol by UWS campus 

security. 

. The site is intermittently fenced along boundaries with different properties including: 

o no fence on the western boundary with Werrington North campus of UWS; 

o 1-1.2 m high picket and wire fence along the boundary with PARED (eastern corner); 

o 2 m high cyclone fence along the boundary with the rail corridor (northern boundary) and with 

Sydney Water (eastern boundary); and, 

o 2 m high ’Colourbond’ fence along the boundary with residential properties (northern boundary). 

. During the site inspection, the natural vegetation appeared to be in healthy condition, with no obvious 

signs of disturbance or stress. 

. The surface soils (0.0 - 0.5 m bgl) encountered during the fieldworks generally comprised natural 

topsoils typically described as dark brown, clayey silt with organic matter. 

. Natural material (0.3m - 3.0 m bgl), generally comprised orange, brown and grey clay with red/orange 

mottling in various stages of weathering as indicated by calcium carbonate nodules, ironstone 

fragments, sandstone fragments and changes in colour with depth. Charcoal fragments and were also 

present in the natural material, likely from natural deposition. Lenses of sand and rounded gravels in the 

southern portion of the site indicate fluvial deposition. Variations in natural material across the site 

reflect the characteristics identified by DP (2007b) in the two geomorphic units: 

o Unit 1 characterised by residual soils at least 3m thick composed of clay, silty clay and clayey 
silt with some ironstone nodules, typically hard consistency with shale encountered at depths of 

2.0 to 2.5 m bgl.

o Unit 2 characterised by alluvium infilled valley floor deposits composed of bands and lenses of 

clayey silt, clayey sand, sand and silty clay, with soft to hard consistency. 

. No staining, malodours or discolouration of soils was observed and a maximum of 0.0 ppm was 

recorded with a PID for soil samples. Plastic fragments were observed at a depth of 0.8m bgl in 

reworked natural material forming the retention wall (AEC 8).
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No fibre cement fragments were observed on the surface or in soils at the site during WSP site works, however 

a fibre cement pipe was encountered near TP04. Soils were moist to damp, with no evidence of groundwater 
flow observed in the soil profile. 

Soil descriptions for all sample locations are included in bore logs in Appendix B.

7.2 SOIL ANALYTICAL RESULTS

The soil sampling locations are shown in Figure 3, Appendix A and summarised laboratory results are 

presented in Appendix C. Detailed laboratory reports and chain of custody documentation is provided in 

Appendix D.

7.2.1 Metals

Concentrations of heavy metals in soils were below the health-based criteria for Residential with gardens and 

accessible soils including secondary schools (NEPM HIL A) and provisional Phytotoxicity based Investigation 
Levels (PIL) in any of the soils selected for analysis.

7.2.2 PAHs

PAH concentrations in all soil samples were below the laboratory detection limits.

7.2.3 TPH

TPH concentrations in all soil samples were below the laboratory detection limits.

7.2.4 BTEX

BTEX concentrations in all soil samples were below the laboratory detection limits.

7.2.5 OCPs/OPPs

OCP and OPP concentrations in all soil samples were below the laboratory detection limits.

7.2.6 PCBs and Phenols

PCBs and Phenols concentrations in all soil samples were below the laboratory detection limits.

7.2.7 Asbestos

No fibre cement fragments were identified in any test pits or boreholes during the field works conducted by 
WSP. No asbestos fibres were identified in any of the forty-nine (49) soil samples ana lysed for asbestos. A fibre 

cement pipe was encountered near TP04 (as marked in Figure 3, Appendix A) and a fragment of the pipe was 

ana lysed for asbestos. Laboratory results indicated that the fibre cement pipe contained chrysotile, amosite and 

crocidolite asbestos.
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7.3 DATA QUALITY ASSESSMENT

7.3.1 Field QA/QC

The following OAlOC soil samples were collected in the field: 

. DUP1 was a intralab duplicate of soil sample TP06-1; 

. TRIP1 was a interlab duplicate of soil sample TP06-1; 

. DUP2 was a intralab duplicate of soil sample TP19-1; and, 

. TRIP2 was a interlab duplicate of soil sample TP19-1. 

A detailed OAlOC report is provided in Appendix E. 

Overall, there is an acceptable level of agreement between the original and duplicate/triplicate samples 

indicating that field procedures were adequate in obtaining representative samples and minimising the potential 
for cross-contamination. Several exceedences of the acceptable RPD criteria for heavy metals were recorded in 

all duplicate and triplicate samples, as outlined in Table E1, Appendix E. 

The result that exceeded the acceptability criteria are flagged in Table 1, Appendix E. The variability observed 

refiects the relatively low concentration detected, and may be affected by the matrix interference recorded by the 

laboratory. A detailed OAlOC report including relative percentage difference (RPD) calculations is included in 

the OAlOC assessment report in Appendix E. 

Sample integrity, container requirements and holding time compliances were documented as acceptable. Both 

the sample and laboratory accuracy were acceptable given the nature and inherent uncertainties described 

above.

Although no rinsate samples were obtained, the fact that the results were generally below the detection limit of 

the tests, suggests that no cross-contamination occurred during the sampling events between exploratory holes.
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8 Groundwater Analytical Results and Observations

8.1 FIELD OBSERVATIONS (PHYSIOCHEMICAL RESULTS)

Groundwater was not encountered in any of the 40 test pits excavated to a maximum depth of 3 m bgl. 
Groundwater was encountered during the drilling of 3 boreholes at MW1 01, 102 and 103 which extended to a 

maximum depth of 8 m bgl. Perched groundwater was observed at depths of approximately 5.8m bgl and 6 m 

bgl in natural clay soils. 

Groundwater encountered during the January 2009 monitoring event was generally slightly turbid and yellow to 

brown in colour after purging with no obvious odour. The physiochemical parameters recorded during purging 

are presented in Table 8.1.

Table 8.1 Groundwater Physiochemical Parameters

Standing

Well 10
Water level

pH
Temperature Conductivity DO Redox

Observations
(m below (oC) (uS/em) (ppm) (mV)

TOC)

Yellow, slightly

cloudy, no odour.

GW101 4.98 6.48 19.97 3116 8.98 156.9 Purged Dry after 5L.

Yellow-brown,

slightly cloudy, no

GW102 3.55 6.55 19.19 3194 10.19 188 odour.

Orange-brown,
GW103 4.98 6.04 20.17 3281 5.19 168.1 cloudy, no odour.

Note: ORP field results converted to Standard Hydrogen Electrode (SHE) readings by adding 199mV to each field value.

TOe - Top of casing

The results in Table 8-1 indicate the following: 

. Groundwater was encountered at a depth of 3.55 and 4.98 m b TOC; 

. Groundwater pH ranged between 6.04 and 6.55, which indicates slightly acidic to neutral groundwater 

conditions;

. The electrical conductivity ranged between 3116 !lS/cm and 3281IlS/cm, indicating generally saline 

groundwater conditions;

. ORP (oxidation reduction potential) levels ranged between 156.9 mV and 188.1 mV indicating oxidising 
conditions corrected to SHE. ORP (or redox) is a measure of a water system’s capacity to either release 

or gain electrons in chemical reactions; and,

. The temperature of the groundwater ranged between 19.19 and 20.17 degrees Celsius.

GW101 was initially purged dry after 5L and was sampled following recharge. Well purge data record sheets 

completed for each well are included in Appendix B detailing the sampling date, project number, operator, well 

ID, weather, gauge data, water quality data and general comments.
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8.2 GROUNDWATER ANALYTICAL RESULTS

The groundwater monitoring well locations are shown in Figure 3, Appendix A and summarised laboratory 
results are presented in Appendix C. Detailed laboratory reports and chain of custody documentation is 

provided in Appendix D.

8.2.1 Heavy Metals 

The laboratory detection limit was increased above the guideline value due to matrix interference for arsenic, 

chromium and copper, with all concentrations of these metals being below the laboratory detection limit. 

Concentrations of heavy metals in groundwater exceeded the ANZECC (2000) 95% Freshwater guideline for:

. Cadmium in all samples with a concentration of 0.4 ug/L (above guideline value of 0.2 ug/L); 

. Lead at MW101 with a concentration of 6 ug/L and MW103 with a concentrationof 9 ug/L (above 

guideline value of 3.4 ug/L); 

. Zinc at MW101 with a concentration of 33 ug/L, MW102 with a concentration of 48 ug/L, and MW103 

with a concentration of 30 ug/L. 

While the concentrations of heavy metals exceeded the ANZECC (2000) 95% freshwater criteria, these 

concentrations represent regional background concentrations of heavy metals in groundwater.

8.2.2 PAHs

Concentrations of PAHs in groundwater were below the laboratory detection limits for all 3 monitoring wells.

8.2.3 TPH

Concentrations of TPH compounds in groundwater were below the laboratory detection limits for all 3 monitoring 
wells.

8.2.4 BTEX

Concentrations of BTEX compounds in groundwater were below the laboratory detection limits for all 3 

monitoring wells.

8.2.5 Phenols

Concentrations of Phenols in groundwater were below the laboratory detection for all 3 monitoring wells.

8.2.6 VHCs

Concentrations of VHCs in groundwater were below the laboratory detection limits for all 3 monitoring wells.
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8.3 DATA QUALITY ASSESSMENT (PENDING FINAL LABORAOTORY RESULTS)

8.3.1 Field QA/QC

The following OAlOC soil samples were collected in the field: 

. DUP1 was a intralab duplicate of groundwater sample MW1 03; 

A detailed OAlOC report is provided in Appendix E. 

Overall, there is an acceptable level of agreement between the original and duplicate/triplicate samples 

indicating that field procedures were adequate in obtaining representative samples and minimising the potential 
for cross-contamination. One (1) exceedance of the acceptable RPD criteria for Cadmium was recorded. 

A detailed OAlOC report including relative percentage difference (RPD) calculations is included in the OAlOC 

assessment report in Appendix E. 

Sample integrity, container requirements and holding time compliances were documented as acceptable. Both 

the sample and laboratory accuracy were acceptable given the nature and inherent uncertainties described 

above.

8.3.2 Laboratory QAlQC

Laboratory OAlOC comprised of chain-of-custody requirements, sample integrity and holding times, use of 

acceptable NATA-registered laboratory methods and laboratory OAlOC results. For this project, the Laboratory 
OAlOC was considered to be acceptable.
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9 Conclusions and Recommendations

On the basis of the Phase 1 Investigation, site history, current site condition and results of the Preliminary Phase 

2 Environmental Assessment, the site is considered to be suitable for residential land use with gardens and 

accessible soils.

In order to facilitate proposed future development, WSP recommends that UWS delineate the extent of the 

asbestos containing pipe identified near TP04 and remove the pipe in accordance with current best practice.
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Appendix B Bore Logs and Groundwater Data Sheets
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Appendix C Results Tables

01-08-135 RP01 

WSP Environmental Pty Limited
Preliminary Phase 2 Environmental Assessment 

University of Western Sydney, Werrington

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



..::J....[ ..1 n.....c=...........::::J..

Appendix 0 Laboratory Reports
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Appendix E QA/QC Report
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Plate 1 Looking west from south-east corner of site. Note tall grass, area 
indundated.

Plate 2 Looking west from centre of site (near sheds). Note the foot-slopes 
form western ortion of site. Li ht coloured rass is -1 m in hei hI.
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Plate 4 Shelter shed in centre of site.
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Plate 5 Workbench and drums in centre of site.

."5,’ .: 

Plate 6 Location of test pit 20 (right) adjacent to drums and workbench.

Plate 7 Shed and "toilet" located in centre of site.
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Plate 9 Looking east along northern boundary at AEC 8. Note drop in 
elevation to ri ht of ima e.

Plate 10 Abandoned waste stockpiles (AEC5) located offsite, along southern 
bounda of site.

Plate 11 Looking north-east from southern boundary. Plate 12 Bushland in centre of site, looking east.
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Ii 

/Ill" WSPGroundwater - Well Sampling Data Form
Job Information

Date: 30 , \ ,OC, Time: arrive depart

LA vJ& vJt> f V)’ rI’?, ""-

-_.

Project Name: Project Number: I ’0 \-?,SI 
’.

Site Location: o ( v)’ ~;...,t--9 v’l Operator: API

Well 10: Hwl C) I Weather: ho t- :S’S ,-" c +-

Equipment

Water quality equipment description:
.. 

H "’-Y’\.~
.._~..._- _..~.~-"._- ._._._-

Interface probe number:

Purging equipment: Bailer type: Plastic Teflon

(please cirlce) ~Pump type: Submersible Micro-purge Amazon Other:

Well Gauging and Purge Volume Calculations

Casing Diameter 25mm 50mm 100mm 125mm 150mm 200mm 250mm 300mm Volume of water in weill V

Conversion Factor
:::::Prxrxh

(volume in factor Um
0,98 1.96 7,85 31.4 49.1 70,7 125,7 196.3 V:::: volume in lilres

--’----
P=3.14159

Total Well Dt;th (-) Water le~1 (=) Water Column r = radius in cm

’’o In (-) ~In (=) In h = height of water column in cm

’~ . ’-4~r7f S’""-w Water Column (x) Conversion Factor (=) Litres per 1 Well Volqme
(.. 

In (x) (-) L

Water Quality Parameters

Beginning purge time: Ending purge time:

Litres Time pH Tempe Cond DO Redox 
I

Comments

mS/em ppm mV

I b JiG 20 ’rf 5cqc Ii -~ 77, ro t\ /1i1,U.J! rl fV\ (oj ’OL
v~

~~".~ --

(, {, Ltr /’1 ’m31’ I /, (,.0 Ail.) -.3,t7l --’1/\,o~J /’V 1"-" f’E’ C LoV7;>l:

_. - ._-_..-

._---

_.__.-----

_._- .-

Stabilisation
+/~ 0.05 +/~ 10% +IM 3% +/-10% +/- 10%

Example Comments: clear I slightly cloudy I turbid {very turbid I no odour I
Criteria slight odour I odour / strong odour

".

G L Total Well Volume ’pH, temp, cond rC<Jdings not necessary if well is purged dry

Actual amount of water prior to sampling

Did field parameters stabilise? ~ Was the well dry purged? re!il
Field QC Checks

Was pre-cleaning sampling equipment used for these samples? 1(Y~ N

Was pre-cleaning sampling equipment properly protected from contamination? IW N

Was documentation of equipment conducted? I@ N NA

Were air bubbles present in vials at time of collection? y (L NA

Was sample for metals field filtered prior to preservations? Y N NA

Duplicate sample collected? y ~ Duplicate sample 10

C’""",,,’’’’1.~,,,~"d .",10,,,,.<<" n:<J’
"
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WSPGroundwater E Well Sampling Data Form

Job Information

Dale: "60\\..c>O, Time: arrive depall:

Project Name: ~j, .\<: Jo/YI~\ - Project Number: l"::O ir-1S S
vJ <2,/\ ~}O,’- f’rA

_.~

Site location: Operator:

WeHID: 1’-1 WlOL Weather: hc>’f sS--OC ’1- "

Equipment

Water quality equipment description: -\-o~\
Interface probe number:

Purging equipment: Bailer type: Plastic Teflon

(please cirlce)
Pump type: tperista tk) Submersible Micro-purge Amazon Other:

Well Gauging and Purge Volume Calculations

Casing Diameter 25mm SOmm 100mm 125mm 150mm 200mm 250mm 300mm Volume of water in weill V

Conversion Factor =Prxrxh
0.98 1.96 7.85 31.4 49.1 70.7 125.7 196.3 V ::: volume in fitresI Ivolume in factor Urn)

_.

p::: 3.14159
Total Well Depth (-) Water level (=) Water Column

r = radius in em
m I-I_m 1=) m h ’" height of water column in em

Water Column (x) Conversion Factor ("’) litres per 1 WeU Volume

mix) 1-) L

Water Quality Parameters

Beginning purge time: Ending purge time:

Litres Time pH Tempe Cond DO Redox Comments
mS/em ppm mV

~’lILVZo.h 3HZ14.)! -5lt- /. j" \Ad", (<1 .’i’l ~ - c., IJ./ ,1
7 "’, t’t 17.0 ,Z-bbz,bS (,bij -40k J

II’vcO
. 

’dov-v’
\0 b-Ll 2J).zlI :s2 1.: ’0’&2- ~1r4-
\7 6’c:P?9 ,ZYf?’) . 2,1<":-01 -;2 ,I

..-

\S (,’O -70,r11’)-&7 )’1 c) ,’?\l 

.

--~""~~...

._.

Stabilisation
+/.0,05 +/ 10% +1- 3% +/.10% +/-10% Example Comments: clear I slightly cloudy / turbid I very turbid / no odour /

Criteria
slight odour / odour / strong odour

-

Total Well Volume ’p/-!, temp, cond readings no/necessary if well is purged dly
Actual amount of water prior to sampling

Did field parameters stabilise? ~ Was the well dry purged? I y ~

Field QC Checks

Was pre-cleaning sampHng equipment used for these samples? I N

Was pre-cleaning sampling equipment properly protected from contamination? N

Was documentation of equipment conducted? It’ N NA

Were air bubbles present in vials at time of collection? y I~ NA

Was sample for metals field filtered prior to preservations? 16’: N NA

Duplicate sample collected? y I<N 
"

Duplicate sample 10
,<0’,"’,..,,<, . ~d’ ’-’~,,’no ,,, !,,_~,.,",

,,;.~,
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WSPGroundwater a Well Sampling Data Form

Job Information

Dale: .3.= \ ’0"’\ Time: arrive depart

Pro ect Name: \AwS hJ{’ M ,rv:.:>... ~ Project Number: (--0 l (:, )
Site Location: \;V{’Jy\~J.=,..-., 

,~
Operator: fh4

Well 10: ~vJLO<, Weather: t..-...=,-f ::,S"’C (--

Equipment

Water quaHty equipment description: ~_~~._J+V-’^--~......____~...~_._.__.
Interface probe number:

Purging equipment: Bailer type: Plastic Teflon

(please drlee)
~Pump type: Submersible Micro-purge Amazon other:

Well Gauging and Purge Volume Calculations

Casing Diameter 25mm SOmm 100mm 125rnm 150mm 200mm 250mm 300mm Volume of water in well ( V

Conversion Factor
=Prxrxh

Ivolume in factQr Urn \
0.98 1.96 7.85 31.4 49.1 70.7 125.7 196.3 V::: volume in litres

---’---.
p:;; 3.14159

Total Well Depth (-) Water level (=) Water Column r:: radius in em

m (-) _m (=) m h :: height of water column in em

Water Column (x) Conversion Factor (=) Litres per 1 Well Volume

m (x) (~) L

Water Quality Parameters

Beginning purge time: Ending purge time:

Utres Time pH Temp C Cond DO Redox Comments

mS/em ppm mV

5’ 2~< I\.u;.?( la.~ L, /ovl,-" ,S\ "", UlA.
~-

to’ ’1’0 3f.flj 4-43 -lit

_10 Iln’~Z. 70-(;3/.02- 3’fl -/ I) 5 \) C\.o A <1\<0 oc1<<.,J (
It, ’<."Z !IQ, 1.-7 .>147It) .LCi -Y’6

v

I( ~,~ q,.~ ’3 -’/({ (o’A -))
_.._.~-_..

-

-- ---_..__.__._.- -_...._..

-

.. .. -

.._._-

Stabilisation
+/M 0.05 +/.10% +/M 3% +/- 10% +/-10%

Example Comments: clear / slightly cloudy / turbid / very turbid / no odour /

Criteria slight odour I odour I strong odour

Total Well Volume ’pH, temp, cond readings nol necessary if well is purged dry

Actual amount of water prior to sampling

~ Was the well dry purged? I y r N ~Did field parameters s!abilise? Y N NA

Field QC Checks

Was pre-cleaning sampling equipment used for these samples? fY: N

Was pre-cleaning sampling equipment properly protected from contamination? y), N

Was documentation of equipment conducted? ’i.- N NA

DLiP I
Were air bubbles present in vials at time of collection? Y ~NA

Was sample for metals field filtered prior to preservations? ’IS N NA

-

Duplicate sample collected? N Duplicate sample 10

<.;,,,,~".,~.,,,,. ’.<’ "’"~" ",,, ’0’1""’0’ ""’’’, ,
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TEST PIT LOG I HolelD. TP01

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 3.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291606

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262339
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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IDNo. :::J

:;; 0 0: 3:: Cll ’" :;; :;; ppm 0 e-

,L.:f’" .~ TOPSOIL

1/./1;’’- Clayey Silt, dark brown, organics,
TP01

:;\,Ii’,’ ,i
rools 0.0

1/0.2

CLAY

0.5_
brown’ orange mottled, charcoal

flecks

CL

1.0_ 0.0
TP01

2/1.0

Weathered SANDSTONE

orange I brown, with mottled clay,
grey, hard

c

~ 1.5_
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x Z

w

2.0_ 0.0
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I Hole 10. TP02

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291600

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262269
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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IDNo. :::J

:;; 0 0: 3:: Cll ’" :;; :;; ppm 0 e-

.L.:f’" .~ TOPSOIL

1/./1;’’- Clayey Silt, dark brown, organics,
TP02

~~~ \;~.
rools 0.0

1/0.2

0.5_ CLAY

brown and orange mottled, medium to

heavy, charcoal fragments
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"1.0_
> CL 0

. 16
TP02u z 0.0x

w 2/1.1

0.0
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3/1.4

Weathered SANDSTONE
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End of Hole at 2.00 m
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I Hole 10. TP03

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.10m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291604

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262213
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Additional Comments

Abbreviations 0= Dry Dp = Damp 8M = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I HolelD. TP04

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 3.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291579

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262144
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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:;; 0 0: 3:: Cll ’" :;; :;; ppm 0 e-

,L.:f’" .~ TOPSOIL

1/./1;’’- Clayey Silt, dark brown
TP04 - 1

~~~ \;~.
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a.2m

0.5_ CLAY

yellow’ brown, with charcoal

fragments, ironstone fragments,
calcium carbonate

grading to..
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orange with red mottling, with 
ironstone fragments, calcium 
carbonate, charcoal fragments
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Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I HolelD. TP05

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.60m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291576

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262092
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1

~ 
~ 

~ 
M

c m

0 C> Q.

~
0 >. Sample

I
>

...J e-
m

~ ~
"C ...J ro

Material Description Observations I Comments0 ’" I 2 00.0
:

~ tl,5 00 E
Q.

PID a. a.

m m ...J ro .!ll>. ~ ro
.

IDNo. :::J

:;; 0 0: 3:: Cll ’" :;; :;; ppm 0 e-

,L.:f’" .~ TOPSOIL

1/./1;’’- Clayey Silt, dark brown, organics
TPOS - 1
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a.2m
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,~ :-’\ il,’,:
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CLAY TPOS - 2

yellow I brown, some organics
0.0

a.8mCL

1.0_

CLAY

yellow I brown, mottled grey at base
TP05 - 3

c 0.0.2 ~ 1.2m
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> CL 0
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1.5_

CLAY

grey, orange mottles, medium clay,
with ironstone nodules, calcium

carbonate, weathered sandstone
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2.5_ 0.0
TP05 - 4
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End of Hole at 2.60 m
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I Hole 10. TP06

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 3.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291568

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262043
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TOPSOIL 

Clayey Silt, dark brown, organics

0.0
TP06 - 1 

O.3m

0.:: 0.:: 

5 ~

CLAY 

yellow I brown
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Z

0.0
TP06 - 2 

1.5m

CLAY 

orange’ brown, grey mottled, 
ironstone nodules 

(Weathered Sandstone)

0.0
TP06 - 3 

2.7m

End of Hole at 3.00 m

Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
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TEST PIT LOG I Hole 10. TP07

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291557

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261991
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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.L.:f’" .~ TOPSOIL

1/./1;’’- Clayey Silt, dark brown, organics
TP07 - 1

~~~ ~1~’
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yellow I brown, mottled grey,
ironstone mottles, small gravels,
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End of Hole at 2.80 m
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I Hole 10. TP08

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291659

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261972
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1

~ 
~

c m

0 C> Q.

~
0 >. Sample

I
>

...J e-
m

~ ~
"C ...J ro

Material Description Observations I Comments0 ’" I 2 00.0
:

~ tl,5 00 E
Q.

PID a. a.

m m ...J ro .!ll>. ~ ro
.

IDNo. :::J

:;; 0 0: 3:: Cll ’" :;; :;; ppm 0 e-

.L.:f’" .~ TOPSOIL

1/./1;’’- Sandy Clay, grey I brown, hard, black

j:’ ~
nodules, weathering profile
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yellow’ brown, grey mottling, medium

clay, black nodules

1.0_ 0.0
TPOB - 2

CL 1.0m

c

.2 j;;
"
> 11:.
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yellow’ brown, medium clay, with
increased grey mottling, black
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End of Hole at 2.80 m
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated

~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au
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TEST PIT LOG I HolelD. TP09

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291686

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262066
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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1/./1;’’- Silty Clay, darl< brown, organics
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~ Additional Comments

Abbreviations 0= Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
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TEST PIT LOG I HolelD. TP10

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 3.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291704

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262175
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Silt, light brown I grey, 
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black nodules, rounded gravels 
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Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP11

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 1.20m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291700

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262318
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP12

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 1.20m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291804

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262310
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP13

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.50m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291801

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262182
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP14

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.50m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291792

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262066
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP15

,.WSP
Project Name: UWS Werrington Date Started: 15/12/2008

Project Number: 1-08-135 Date Completed: 15/12/2008

Location I Site: Werrington Hole Depth: 2.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291782

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262018
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I HolelD. TP16

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.70m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291768

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261964
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP17

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.50m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291888

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262213
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP18

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.60m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291900

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262098
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I Hole 10. TP19

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291874

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262034
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I HolelD. TP20

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291829

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261945
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP21

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291979

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261923
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations 0= Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP22
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292007

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261972
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I Hole 10. TP23
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.60m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292039

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262057
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations 0= Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP24
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.60m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292017

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262148
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP25
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.20m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292137

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262139
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Raised ground -1 m above lower ground, -0.5m above street level.

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP26
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.70m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292085

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262050
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I Hole 10. TP27

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.70m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292062

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261994
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I Hole 10. TP28
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292046

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261958
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP29
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292011

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261821
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I Hole 10. TP30
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.90m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291964

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261831
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I HolelD. TP31
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.90m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291969

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261749
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments

Abbreviations 0= Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wel Sd = Saturated
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TEST PIT LOG I HolelD. TP32
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.70m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0291979

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261750
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~ Additional Comments
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TEST PIT LOG I Hole 10. TP33

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292041

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261743
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I Hole 10. TP34
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Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292041

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261753
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I Hole 10. TP35

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.90m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292054

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261781
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I Hole 10. TP36

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.80m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292137

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261919
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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~
Log Drawn By: Laurie White

Checked By: Anne Ashworth Date: 9/01/2009
Contact: laurie.white@reumad.com.au

~ 
is 
~ 

~ 

~

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



TEST PIT LOG I Hole 10. TP37

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.20m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292147

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261996
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I Hole 10. TP38

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.70m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292152

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262089
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Abbreviations D = Dry Dp = Damp SM = Slighlly Moist M = Moist VM = Very Moist W=Wet Sd = Saturated
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TEST PIT LOG I HolelD. TP39

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 2.00m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292100

North Sydney NSW 2060 Drill Method: Excavation Northing: 6262129
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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TEST PIT LOG I HolelD. TP40

,.WSP
Project Name: UWS Werrington Date Started: 16/12/2008

Project Number: 1-08-135 Date Completed: 16/12/2008

Location I Site: Werrington Hole Depth: 1.50m

WSP Environmental Client: Ground Level: -

Level 1, 41 McLaren Street
Drilling Company: Advanced Plant Hire Easting: 0292184

North Sydney NSW 2060 Drill Method: Excavation Northing: 6261865
Office: +61 (0)289256700
www.wspenvironmental.com Logged By: Anne Ashworth Sheet: 1 of 1
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Table 1: Soil analvsis results, 1-08-135, Summarv onlv
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’" I- ~ J: 0 Q) Q) .!:! c: -<< J: U U D.. D.. D..
-<< aJ -<< U U -’ :; Z N D.. D.. D.. 0 0 l- I-

malka malka malka malka malka malka malka malka malka malka malka malka malka malka malka

EQL 1 1 1 1 0.05 1 1

EPA 1994 Service Station 300 20 65 1000

NEPM 1999 ElL 20 100 600 1 60 200

NEPM 1999 HIL A 100 12000 1000 300 15 600 7000 20 320 10

Field 10 Samole Date

ASB-1 15/12/2008 Chrysotile, amosite,
crocidolite

MW101/0.3 21/01/2009 nd nd 5 19 8 10 nd 2 7 nd nd nd nd nd nd nd

MW102/0.3 2110112009 nd 4 <0.1 17 5 10 <0.05 2 5 nd nd nd nd nd nd nd

MW102/3 21101/2009 nd 1 <0.1 2 4 5 <0.05 2 6

MW103/0.3 21/01/2009 nd nd 5 17 12 19 nd 5 11 nd nd nd nd nd nd nd

TP01-1 15/12/2008 nd nd 5 16 14 16 nd 8 16 nd nd nd nd nd nd nd

TP01-2 15/12/2008 nd nd 5 11 11 8 nd 2 8 nd nd nd nd nd nd nd

TP02-1 15/12/2008 nd nd 7 16 14 17 nd 6 21 nd nd nd nd nd nd nd

TP03-1 15/12/2008 nd nd 8 16 17 12 nd 4 15 nd nd nd nd nd nd nd

TP04-1 15/12/2008 nd nd 9 11 21 31 nd 25 23 nd nd nd nd nd nd nd

TP05-1 15/12/2008 nd nd 6 10 19 14 nd 12 22 nd nd nd nd nd nd nd

TP06-1 15/12/2008 nd nd 12 28 28 30 0.06 21 34 nd nd nd nd nd nd nd

TP06-2 15/12/2008 nd nd 3 11 13 9 nd 8 13 nd nd nd nd nd nd nd

TP07-1 15/12/2008 nd nd 6 16 10 12 0.05 8 14 nd nd nd nd nd nd nd

TP08-1 15/12/2008 nd nd 7 19 7 15 0.05 5 9 nd nd nd nd nd nd nd

TP09-1 15/12/2008 nd nd 5 13 11 14 nd 10 14 nd nd nd nd nd nd nd

TP10-1 15/12/2008 nd nd 15 40 10 41 nd 13 15 nd nd nd nd nd nd nd

TP10-2 15/12/2008 nd nd 7 18 13 11 0.08 4 11 nd nd nd nd nd nd nd

TP11-1 15/12/2008 nd nd 10 25 10 27 nd 5 16 nd nd nd nd nd nd nd

TP12-1 15/12/2008 nd nd 9 30 15 33 nd 9 18 nd nd nd nd nd nd nd

TP12-2 15/12/2008 nd nd 3 10 7 8 nd 1 nd nd nd nd nd nd nd nd

TP13-1 15/12/2008 nd nd 2 17 9 8 nd 7 18 nd nd nd nd nd nd nd

TP14-1 15/12/2008 nd nd 9 28 13 22 nd 9 13 nd nd nd nd nd nd nd

TP15-1 15/12/2008 nd nd 5 13 10 11 nd 3 7 nd nd nd nd nd nd nd

TP16-1 16/12/2008 nd nd 8 25 12 20 nd 4 9 nd nd nd nd nd nd nd

TP17-1 16/12/2008 nd nd 7 19 8 18 nd 3 9 nd nd nd nd nd nd nd

TP18-1 16/12/2008 nd nd 10 16 9 39 nd 8 14 nd nd nd nd nd nd nd

TP19-1 16/12/2008 nd nd 8 27 7 10 nd 3 12 nd nd nd nd nd nd nd

TP20-1 16/12/2008 nd nd 8 28 8 11 nd 3 12 nd nd nd nd nd nd nd

TP20-2 16/12/2008 nd nd 8 22 10 15 nd 12 10 nd nd nd nd nd nd nd

TP21-1 16/12/2008 nd nd 5 15 7 9 nd 3 6 nd nd nd nd nd nd nd

TP22-1 16/12/2008 nd nd 20 24 39 21 nd 20 82 nd nd nd nd nd nd nd

TP22-2 16/12/2008 nd nd 4 10 15 15 nd 15 20 nd nd nd nd nd nd nd

TP23-1 16/12/2008 nd nd 10 47 6 25 nd 6 10 nd nd nd nd nd nd nd

TP24-1 16/12/2008 nd nd 6 18 14 13 nd 8 21 nd nd nd nd nd nd nd

TP25-1 16/12/2008 nd nd 8 28 7 20 nd 4 11 nd nd nd nd nd nd nd

TP25-2 16/12/2008 nd nd 4 14 9 9 nd 4 10 nd nd nd nd nd nd nd

TP26-1 16/12/2008 nd nd 5 17 12 25 nd 5 18 nd nd nd nd nd nd nd

TP27-1 16/12/2008 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

TP28-1 16/12/2008 nd nd 7 28 12 16 nd 9 16 nd nd nd nd nd nd nd

TP29-1 16/12/2008 nd nd 7 28 8 17 nd 6 13 nd nd nd nd nd nd nd

TP30-1 16/12/2008 nd nd 8 29 9 15 nd 6 11 nd nd nd nd nd nd nd

TP31-1 16/12/2008 nd nd 12 38 13 27 nd 9 26 nd nd nd nd nd nd nd

TP32-1 16/12/2008 nd nd 8 26 16 15 nd 12 21 nd nd nd nd nd nd nd

TP32-2 16/12/2008 nd nd 4 13 14 8 nd 5 16 nd nd nd nd nd nd nd

TP33-1 16/12/2008 nd nd 8 25 16 15 nd 11 21 nd nd nd nd nd nd nd

TP34-1 16/12/2008 nd nd 14 26 12 36 nd 12 28 nd nd nd nd nd nd nd

TP35-1 16/12/2008 nd nd 10 26 11 27 nd 12 19 nd nd nd nd nd nd nd

TP36-1 16/12/2008 nd nd 4 20 8 15 nd 3 5 nd nd nd nd nd nd nd

TP37-1 16/12/2008 nd nd 5 27 9 11 0.06 4 5 nd nd nd nd nd nd nd

TP38-1 16/12/2008 nd nd 3 11 6 16 nd 3 8 nd nd nd nd nd nd nd

TP39-1 16/12/2008 nd nd 5 14 12 11 nd 7 14 nd nd nd nd nd nd nd

TP39-2 16/12/2008 nd nd 5 13 15 14 nd 7 19 nd nd nd nd nd nd nd

TP40-1 16/12/2008 nd nd 4 22 3 21 0.07 2 13 nd nd nd nd nd nd nd

TP40-2 16/12/2008 nd nd 6 12 10 8 nd 4 17 nd nd nd nd nd nd nd

Statistical Summary

Number of Results 54 53 52 52 52 52 6 52 51 53 53 53 53 53 53 53

Minimum Detect nd ND 2 10 3 8 0.05 1 5 ND ND ND ND ND ND ND

Maximum Detect - ND 20 47 39 41 0.08 25 82 ND ND ND ND ND ND ND

Average Concentration - 0 7.1 21 12 17 0.062 7.3 16 0 0 0 0 0 0 0

Standard Deviation - 0 3.3 8.2 5.8 8.4 0.012 5 11 0 0 0 0 0 0 0

Number of Guideline Exceeda 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2: Groundwater analysis, 1~08~135, UWS Werrrington, January 2009

BTEX Chlorinated Hvdrocarbons Haloaenated Hvdrocarbons Metals
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EQl 1 1 1 2 1 5 5 5 5 5 5 5 5 5 5 5 1 5 50 5 5 5 5 5 5 5 5 50 5 5 5 5 5 50 1 0.1 1 1 1 0.1 1 5

ANZECC 2000 FW 95% 950 350 6500 160 260 60 13 0.2 1 1.4 3.4 0.6 11 8

Field 10 Sam ole Date

MW101 30101/2009 <1 <1 <1 <2 <1 <3 - 0 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <1 <5 <50 <5 <5 <5 <5 <5 <5 <5 <5 <50 <5 <5 <5 <5 <5 <50 <20 0.4 <5 <10 6 <0.2 <5 33

MW102 30101/2009 <1 <1 <1 <2 <1 <3 - 0 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <1 <5 <50 <5 <5 <5 <5 <5 <5 <5 <5 <50 <5 <5 <5 <5 <5 <50 <20 0.4 <5 <10 1 <0.2 <5 48

MW103 30101/2009 <1 <1 <1 <2 <1 <3 - 0 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <1 <5 <50 <5 <5 <5 <5 <5 <5 <5 <5 <50 <5 <5 <5 <5 <5 <50 <20 0.4 <5 <10 9 <0.2 <5 30

Statistical Summary

Number of Results 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Number of Detects 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 0 0 3

Minimum Detect NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 0.4 NO NO 1 NO NO 30

Maximum Detect NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 0.4 NO NO 9 NO NO 48

Averaqe Concentration 0.5 0.5 0.5 1 0.5 0.75 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 0.5 2.5 25 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 25 2.5 2.5 2.5 2.5 2.5 25 10 0.4 2.5 5 5.3 0.1 2.5 37

Median Concentration 0.5 0.5 0.5 1 0.5 0.75 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 0.5 2.5 25 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 25 2.5 2.5 2.5 2.5 2.5 25 10 0.4 2.5 5 6 0.1 2.5 33

Standard Deviation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 9.6

PAH/Phenols TPH VOC

"

.. c:

!!
..

" 0.
"c: e" " c: c:
c:

.c: " c: c: 0 0 c: 0. ..

c: "
c: " 0 :u :u 0 E 0 .c:

" l;, " ~ " " " ;;
" ..

c:
" .. :u :u ~ c: .2 c: c: c:

c: ~ " .. 0. .. ~ ~ " .. .. .. E
!! .. ~ .. .c:

" " " 0 ~ .l: ’ ~ "- "- ~ 0. 0. 0. 0. 0
c: " c: ~ .. "- "- ’" 0 " 0 0 0 " " ~

"
" .. " :;:. " c: - " ~ ’" ’" ~ M ~ ~ ~ c: c: 0

c:
>. .l: ~

"" g .a
"

M "
0 c: ’"

U
N ’"

I..)
0.

0
0. 0. 0. .. .. ~

" " ’"

~
c:

c: E " .... I..) I..) ’" 0 0 0 0 .c: .c: "
.c: .c: c: c: 0. " .c:. " r{ ~

~ I..) ~ E ~ ~ ~

;; ;; ’C:E :E " .c: ~ .c: ..
’" 0 0 0 0 0

" .. .. :ci c: .. c:
"

~ .. ~ .2 0 "’ :;: e :;: :;: :;: E E 0
0. 0. "

.. .... c: c: ’"
N U ~

.. .. .. """"
.. "

.c:
..

"
I..) u u I..) " .0 " " " 0 0 0

~ .... .. c: ~ ~ c: :E .. c: + ~ ’C ’C ’C ’C E ~
c: c: .c: N N N ’" " 0 0 " J:

c: c:
~ 0 :;:

" " c: c: c: c: ~ 0. " " J: J: J: J: J:
N. N. M. N. e" " c: " " " " .c: ,e ~ ~ "C .. ..: .c: .c: ’" a. a. a. a. a. ~ :;: "

..: ..: ..: ’" ’" ’" ’" I..) 0 ii: ii: c: z a. a. a. a. .... .... .... .... .... ~ ~ ~ ~ N ’" I..)

I ua/l I ua/l ua/l I ua/l ua/l ua/l ua/l I ua/l ua/l I ua/l ua/l I ua/l ua/l I ua/l ua/l I ua/l ua/l ua/l ua/l I ua/l ua/l I ua/l I ua/l I ua/l ua/l I ua/l ua/l I ua/l ua/l I ua/l

EQl 1 1 1 1 1 2 1 1 1 1 1 1 1 1 10 1 50 50 200 50 5 5 5 5 5 50 50 50

ANZECC 2000 FW 95% 16

Field 10 Sarnole Date

MW101 30101/2009 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1 <1 <1 0 <1 10 <1 <50 <50 <200 <50 300 - <5 <5 <5 <5 <5 <50 <50 <50

MW102 30101/2009 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1 <1 <1 0 <1 10 <1 <50 <50 <200 <50 300 - <5 <5 <5 <5 <5 <50 <50 <50

MW103 30101/2009 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1 <1 <1 0 <1 10 <1 <50 <50 <200 <50 300 - <5 <5 <5 <5 <5 <50 <50 <50

Statistical Summary

Number of Results 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Number of Detects 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 0

Minimum Detect NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 10 NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Maximum Detect NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 10 NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Averaae Concentration 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0 0.5 10 0.5 25 25 100 25 75 2.5 2.5 2.5 2.5 2.5 25 25 25

Median Concentration 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0 0.5 10 0.5 25 25 100 25 75 2.5 2.5 2.5 2.5 2.5 25 25 25

Standard Deviation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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NEPC GUIDELINE COMPLIANCE - DQO

1. GENERAL

A. Results relate specifically to samples as received. Sample results are not corrected for matrix spike, lcs, or 

surrogate recovery data. 

B. EQL’s are matrix dependant and may be increased due to sample dilution or matrix interference.

C. Laboratory QAlQC samples are specific to this project.

D. Inter-laboratory proficiency results are available upon request. NATA accreditation details available at 

www.nata.asn.au.

E. VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 

extraction. 

F. Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd). If 

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

G. Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action. 

Anomolous QC data is examined in conjlll1ction with other QC samples and a final decision whether to accept or 

reject results is provided by the professional judgement of the senior analyst. The USEPA-CLP National 

Flll1ctional Guidelines are referred to for specific reconunendations. 

H. Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 

not requiring sample preparation (eg. VOCs in water, etc) may report a conunon extraction and analysis date.

I. LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.

2. CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

A. SRN issued to client upon sample receipt & login verification.

B. Preservation & sampling date details specified on COC and SRN, lll1less noted. 

C. Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend 

holding time, refer to preservation chart).

3. NATA ACCREDITED METHODS

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

B. NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 

docrnnents. Corporate Accreditation No. 13542. 

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

Reported by Amdel Limited, NATA accreditation No.1526.

This docrnnent is issued in accordance with NATA’s accreditation requirements. @copyright 2000

LabMark Environmental Laboratories ABN 30008 127802 
* SYDNEY Unit 1, 8 Leighton Place Asquith NSW 2077 * MELBOURNE 1868 Dandenong Road, Clayton VIC 3168 
* Telephone (02) 9476 6533 * Fax (02) 9476 8219 * Telephone (03) 9538 2277 * Fax (03) 9538 2278

FOffil QSOI44.Rev. I . Date Issued06!02!08
Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
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Document Set ID: 9948092
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4. QAlQC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

Matrix: SOIL

Page: Method: Totals: #d %d-ratio #t #s %s-ratio

1 BTEXby P&T 52 6 12% 0 3 6%

1 Volatile TPH by P&T (vTPH) 52 6 12% 0 3 6%

8 Petroleum Hydrocarbons (TPH) 52 6 12% 0 3 6%

15 Polyaromatic Hydrocarbons (PAR) 52 6 12% 0 3 6%

22 Phenols by GC/MS 52 6 12% 0 3 6%

29 Organochlorine Pesticides (OC) 52 6 12% 0 3 6%

36 Organophosphorus Pesticides (OP) 52 6 12% 0 3 6%

43 Polychlorinated Biphenyls (PCB) 52 6 12% 0 3 6%

50 Acid extractable metals (M7) 52 6 12% 3 3 6%

58 Acid extractable metals - mercury 52 6 12% 0 3 6%

62 Moisture 52

GLOSSARY:

#d number of discrete duplicate extractions/analyses performed.
%d-ratio NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
#t number of triplicate extractions/analyses performed.
#s number of spiked samples analysed.
%s-ratio USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

This docrnnent is issued in accordance with NATA’s accreditation requirements. @copyright 2000

LabMark Environmental Laboratories ABN 30008 127802 
* SYDNEY Unit 1, 8 Leighton Place Asquith NSW 2077 * MELBOURNE 1868 Dandenong Road, Clayton VIC 3168 
* Telephone (02) 9476 6533 * Fax (02) 9476 8219 * Telephone (03) 9538 2277 * Fax (03) 9538 2278

FOffil QSOI44,Rev. I . Date Issued06!02!08
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Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



t;JLabNlark
ENVIRONMENTAL LABORATORIES

CUSTOMERCENTRlC - ANALYTICAL CHEMISTS

Laboratory Report: E041074 

Cover Page 4 of 4

.,..1
-.....,....

Foundation 

Member

5. ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 

No. 13535, unless indicated below. 

B. Spike recoveries for chromium and zinc in sample 190851s at 59% and 64%, corresponding lcs recoveries at 
86% and 94% respectively. 
C. Spike recoveries for arsenic, chromium, nickel and lead in sample 190871 s at 59%, 160%, 56% and 63%, 

corresponding lcs recoveries at 90%, 86%, 90% and 92% respectively. 
D. Lab #190850d reported RPD of 40% for lead, triplicate result issued. 
E. Lab #190860d reported RPD of 31 % for chromium, triplicate result issued. 

F. Lab #190870d reported RPD of 54% for chromium, triplicate result issued. 

G. Spike recoveries for chromium and copper in sample 190896s at 63% and 68%, corresponding lcs recoveries at 

86% and 92% respectively.

Laboratory QAlQC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 

NOT report NON-RELEVANT BATCH OAlOCdata. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 

by a accredited contaminated site EPA auditor, when and wherever necessary. Laboratory QAJQC self assessment references available upon request.

This docrnnent is issued in accordance with NATA’s accreditation requirements. @copyright 2000

LabMark EnVironmental Laboratories ABN 30008 127802 
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: I of65 Final

Laboratory Identification 190850 190851 190852 190853 190854 190855 190856 190857 190858 190859

Sample Identification TPOI-I TP02-1 TP03-1 TP04-1 TP05-1 TP06-1 TP07-1 TP08-1 TP09-1 TPIO-I

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC 15/12/08 15/12/08 15112/08 15/12/08 15/12/08 15/12/08 15/12/08 15/12/08 15/12/08 15/12/08

Laboratory Extraction (Preparation) Date 23/12/08 23/12/08 23112/08 23/12/08 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23/12/08

Laboratory Analysis Date 25/12/08 25/12/08 25112/08 25/12/08 25/12/08 25/12/08 25/12/08 25/12/08 25/12/08 25/12/08

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toluene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

meta- and para-Xylene I <I <I <I <I <I <I <I <I <I <I

ortho-Xylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Total Xylene -- -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ 10mglkg) -- 93% 91% 93% 91% 96% 90% 94% 95% 96% 91%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: N/A

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FlD. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PlD/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 20f65 Final

Laboratory Identification 190860 190861 190862 190863 190864 190865 190866 190867 190868 190869

Sample Identification TPII-I TPI2-1 TPI3-1 TPI4-1 TPI5-1 TPI6-1 TPI7-1 TPI8-1 TPI9-1 TP20-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC 15112/08 15/12/08 15112/08 15/12/08 15/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toluene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

meta- and para-Xylene I <I <I <I <I <I <I <I <I <I <I

ortho-Xylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Total Xylene -- -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ 10mglkg) -- 91% 97% 93% 91% 94% 73% 90% 90% 92% 91%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FID. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PID/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 30f65 Final

Laboratory Identification 190870 190871 190872 190873 190874 190875 190876 190877 190878 190879

Sample Identification TP21-1 TP22-1 TP23-1 TP24-1 TP25-1 TP26-1 TP27-1 TP28-1 TP29-1 TP30-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC 16112/08 16/12/08 16112/08 16/12/08 16/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toluene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

meta- and para-Xylene I <I <I <I <I <I <I <I <I <I <I

ortho-Xylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Total Xylene -- -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ 10mglkg) -- 91% 94% 92% 96% 94% 88% 99% 97% 96% 94%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FID. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PID/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 40f65 Final

Laboratory Identification 190880 190881 190882 190883 190884 190885 190886 190887 190888 190889

Sample Identification TP31-1 TP32-1 TP33-1 TP34-1 TP35-1 TP36-1 TP37-1 TP38-1 TP39-1 TP40-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC 16112/08 16/12/08 16112/08 16/12/08 16/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toluene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

meta- and para-Xylene I <I <I <I <I <I <I <I <I <I <I

ortho-Xylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Total Xylene -- -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ 10mglkg) -- 96% 94% 94% 92% 86% 94% 97% 91% 89% 93%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FID. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PID/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 50f65 Final

Laboratory Identification 190890 190891 190894 190895 190896 190897 190898 190899 190900 190901

Sample Identification DUPI DUP2 TPOI-2 TP06-2 TP10-2 TP12-2 TP20-2 TP22-2 TP25-2 TP32-2

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC 15112/08 16/12/08 15112/08 15/12/08 15/12/08 15112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 26112/08 26112/08

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toluene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

meta- and para-Xylene I <I <I <I <I <I <I <I <I <I <I

ortho-Xylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Total Xylene -- -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ lOmglkg) -- 92% 93% 93% 88% 92% 95% 94% 93% 95% 93%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FID. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PID/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 60f65 Final

Laboratory Identification 190902 190903 190850d 190850r 190860d 190860r 190870d 190870r 190880d 190880r

Sample Identification TP39-2 TP40-2 QC QC QC QC QC QC QC QC

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC 16112/08 16/12/08 -- -- -- -- -- -- -- --

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 -- 23/12/08 -- 23112/08 -- 23112/08 --

Laboratory Analysis Date 26112/08 26/12/08 25112/08 -- 25/12/08 -- 25112/08 -- 25112/08 --

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 <0.2 <0.2 -- <0.2 -- <0.2 -- <0.2 --

Toluene 0.5 <05 <05 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Ethylbenzene 0.5 <05 <05 <0.5 -- <0.5 -- <0.5 -- <0.5 --

meta- and para-Xylene I <I <I <I -- <I -- <I -- <I --

ortho-Xylene 0.5 <05 <05 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Total Xylene -- -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ lOmglkg) -- 96% 94% 95% 2% 93% 2% 95% 4% 98% 2%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 <10 <10 -- <10 -- <10 -- <10 --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FID. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PID/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 70f65 Final

Laboratory Identification 190895d 190895r 190903d 190903r 190851s 190871s 190896s les mb

Sample Identification QC QC QC QC QC QC QC QC QC

Depth (m) -- -- -- -- -- -- -- -- --

Sampling Date recorded on COC -- -- -- -- -- -- -- -- --

Laboratory Extraction (Preparation) Date 23112/08 -- 23/12/08 -- 23/12/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 -- 26112/08 -- 25/12/08 25112/08 25112/08 23112/08 23112/08

Method: E002.2

BTEXby P&T EQL
Benzene 0.2 <0.2 -- <0.2 -- 99% 94% 94% 97% <0.2

Toluene 0.5 <0.5 -- <0.5 -- 102% 97% 98% 98% <0.5

Ethylbenzene 0.5 <0.5 -- <0.5 -- 95% 92% 93% 97% <0.5

meta- and para-Xylene I <I -- <I -- 98% 94% 96% 100% <I

ortho-Xylene 0.5 <0.5 -- <0.5 -- 99% 95% 97% 100% <0.5

Total Xylene -- -- -- -- -- -- -- -- -- --

CDFB (Surr@ 10mglkg) -- 93% 6% 94% 0% 95% 93% 93% 71% 80%

Method: E003.2

Volatile TPH by P&T (vTPH) EQL
C6 - C9 Fraction 10 <10 -- <10 -- 90% 83% 89% 95% <10

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E003.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/FID. 

E002.2: 8-1 Og soil extracted with 20ml methanol. Analysis by P&T/GC/PID/MSD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 80f65 Final

Laboratory Identification 190850 190851 190852 190853 190854 190855 190856 190857 190858 190859

Sample Identification TPOI-I TP02-1 TP03-1 TP04-1 TP05-1 TP06-1 TP07-1 TP08-1 TP09-1 TPIO-I

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 15/12/08 15112/08 15/12/08 15/12/08 15112/08 15112/08 15112/08 15112/08 15112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 24112/08 24112/08 24112/08 24112/08 24112/08

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

CIS - C28 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29 - C36 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FlD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 90f65 Final

Laboratory Identification 190860 190861 190862 190863 190864 190865 190866 190867 190868 190869

Sample Identification TPII-I TPI2-1 TPI3-1 TPI4-1 TPI5-1 TPI6-1 TPI7-1 TPI8-1 TPI9-1 TP20-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 15/12/08 15112/08 15/12/08 15/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 24112/08 24112/08 24112/08 24112/08 24112/08

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

CIS - C28 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29 - C36 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FlD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 10 of 65 Final

Laboratory Identification 190870 190871 190872 190873 190874 190875 190876 190877 190878 190879

Sample Identification TP21-1 TP22-1 TP23-1 TP24-1 TP25-1 TP26-1 TP27-1 TP28-1 TP29-1 TP30-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 16112/08 16/12/08 16112/08 16/12/08 16/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 24112/08 24112/08 24112/08 24112/08 24112/08

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

CIS - C28 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29 - C36 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FlD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 11 of 65 Final

Laboratory Identification 190880 190881 190882 190883 190884 190885 190886 190887 190888 190889

Sample Identification TP31-1 TP32-1 TP33-1 TP34-1 TP35-1 TP36-1 TP37-1 TP38-1 TP39-1 TP40-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 16112/08 16/12/08 16112/08 16/12/08 16/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 24112/08 24112/08 24112/08 24112/08 24112/08

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

CIS - C28 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29 - C36 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FlD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 12 of 65 Final

Laboratory Identification 190890 190891 190894 190895 190896 190897 190898 190899 190900 190901

Sample Identification DUPI DUP2 TPOI-2 TP06-2 TP10-2 TP12-2 TP20-2 TP22-2 TP25-2 TP32-2

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 16/12/08 15112/08 15/12/08 15/12/08 15112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 24112/08 24112/08 24112/08 24112/08 24112/08

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

CIS - C28 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29 - C36 Fraction 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FlD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 13 of 65 Final

Laboratory Identification 190902 190903 190850d 190850r 190860d 190860r 190870d 190870r 190880d 190880r

Sample Identification TP39-2 TP40-2 QC QC QC QC QC QC QC QC

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 16112/08 16/12/08 -- -- -- -- -- -- -- --

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 -- 23/12/08 -- 23112/08 -- 23112/08 --

Laboratory Analysis Date 24112/08 24/12/08 24112/08 -- 24/12/08 -- 24112/08 -- 24112/08 --

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 <50 <50 -- <50 -- <50 -- <50 --

CIS - C28 Fraction 100 <100 <100 <100 -- <100 -- <100 -- <100 --

C29 - C36 Fraction 100 <100 <100 <100 -- <100 -- <100 -- <100 --

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FlD.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 
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Version: 1, Version Date: 01/11/2016
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Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 14 of 65 Final

Laboratory Identification 190895d 190895r 190903d 190903r 190851s 190871s 190896s les mb

Sample Identification QC QC QC QC QC QC QC QC QC

Depth (m) -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac -- -- -- -- -- -- -- -- --

Laboratory Extraction (Preparation) Date 23112/08 -- 23/12/08 -- 23/12/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 -- 24112/08 -- 24/12/08 24112/08 24112/08 23112/08 23112/08

Method: E006.2

Petroleum Hydrocarbons (TPH) EQL
CIO - CI4 Fraction 50 <50 -- <50 -- 72% 70% 71% 75% <50

CIS - C28 Fraction 100 <100 -- <100 -- -- -- -- -- <100

C29 - C36 Fraction 100 <100 -- <100 -- -- -- -- -- <100

Sum ofTPH CIO - C36 -- -- -- -- -- -- -- -- -- --

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/FID.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
Document Set ID: 7396233
Version: 1, Version Date: 15/10/2019
Document Set ID: 8889247
Version: 1, Version Date: 16/03/2022
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 15 of 65 Final

Laboratory Identification 190850 190851 190852 190853 190854 190855 190856 190857 190858 190859

Sample Identification TPOI-I TP02-1 TP03-1 TP04-1 TP05-1 TP06-1 TP07-1 TP08-1 TP09-1 TPIO-I

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 15/12/08 15112/08 15/12/08 15/12/08 15112/08 15112/08 15112/08 15112/08 15112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benz( a )anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chrysene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(b )&(k) fluoranthene I <I <I <I <I <I <I <I <I <I <I

Benzo(a) pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Dibenz(a,h)anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(g,h,i)perylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of reported PAHs -- -- -- -- -- -- -- -- -- -- --

2-FBP (SWT @ 5mg/kg) -- 87% 86% 90% 99% 102% 93% 96% 85% 87% 104%

TP-d 14 (Surr @ 5mg/kg) -- 90% 89% 96% 105% 102% 97% 97% 86% 95% 102%

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E007.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/MS.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 Porm QS0145. Rev. 0., Da’e I"""d 10..’03105

Version: 1, Version Date: 01/11/2016
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Version: 1, Version Date: 15/10/2019
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Document Set ID: 9948092



tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 16 of 65 Final

Laboratory Identification 190860 190861 190862 190863 190864 190865 190866 190867 190868 190869

Sample Identification TPII-I TPI2-1 TPI3-1 TPI4-1 TPI5-1 TPI6-1 TPI7-1 TPI8-1 TPI9-1 TP20-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 15/12/08 15112/08 15/12/08 15/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benz( a )anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chrysene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(b )&(k) fluoranthene I <I <I <I <I <I <I <I <I <I <I

Benzo(a) pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Dibenz(a,h)anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(g,h,i)perylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of reported PAHs -- -- -- -- -- -- -- -- -- -- --

2-FBP (SWT @ 5mg/kg) -- 86% 91% 87% 97% 90% 112% 106% 90% 83% 98%

TP-d 14 (Surr @ 5mg/kg) -- 84% 90% 81% 94% 88% 125% 108% 83% 80% 101%

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E007.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/MS.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 17 of 65 Final

Laboratory Identification 190870 190871 190872 190873 190874 190875 190876 190877 190878 190879

Sample Identification TP21-1 TP22-1 TP23-1 TP24-1 TP25-1 TP26-1 TP27-1 TP28-1 TP29-1 TP30-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 16112/08 16/12/08 16112/08 16/12/08 16/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benz( a )anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chrysene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(b )&(k) fluoranthene I <I <I <I <I <I <I <I <I <I <I

Benzo(a) pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Dibenz(a,h)anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(g,h,i)perylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of reported PAHs -- -- -- -- -- -- -- -- -- -- --

2-FBP (SWT @ 5mg/kg) -- 105% 104% 81% 116% 87% 122% 95% 103% 95% 110%

TP-d 14 (Surr @ 5mg/kg) -- 103% 106% 82% 117% 88% 112% 105% 106% 91% 112%

WSP Environmental Ply LId 

Anne Ashworth 

Werrington 1-08-135

plus cover page 

Date: 31/12/08

Certificate 

of Analysis

This report supercedes reports issued on: NJA

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E007.2: 8-IOg soil extracted with 20ml DCM/Acetone/Hexane (10:45:45). Analysis by GC/MS.
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 18 of 65 Final

Laboratory Identification 190880 190881 190882 190883 190884 190885 190886 190887 190888 190889

Sample Identification TP31-1 TP32-1 TP33-1 TP34-1 TP35-1 TP36-1 TP37-1 TP38-1 TP39-1 TP40-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 16112/08 16/12/08 16112/08 16/12/08 16/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benz( a )anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chrysene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(b )&(k) fluoranthene I <I <I <I <I <I <I <I <I <I <I

Benzo(a) pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Dibenz(a,h)anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(g,h,i)perylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of reported PAHs -- -- -- -- -- -- -- -- -- -- --

2-FBP (SWT @ 5mg/kg) -- 100% 97% 103% 123% 85% 94% 85% 105% 94% 111%

TP-d 14 (Surr @ 5mg/kg) -- 101% 100% 102% 122% 89% 95% 87% 111% 94% 116%
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 19 of 65 Final

Laboratory Identification 190890 190891 190894 190895 190896 190897 190898 190899 190900 190901

Sample Identification DUPI DUP2 TPOI-2 TP06-2 TP10-2 TP12-2 TP20-2 TP22-2 TP25-2 TP32-2

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 16/12/08 15112/08 15/12/08 15/12/08 15112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acenaphthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluorene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Phenanthrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benz( a )anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chrysene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(b )&(k) fluoranthene I <I <I <I <I <I <I <I <I <I <I

Benzo(a) pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Dibenz(a,h)anthracene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Benzo(g,h,i)perylene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of reported PAHs -- -- -- -- -- -- -- -- -- -- --

2-FBP (SWT @ 5mg/kg) -- 96% 92% 112% 98% 105% 109% 97% 92% 99% 103%

TP-d 14 (Surr @ 5mg/kg) -- 95% 97% 112% 104% 108% 102% 95% 93% 101% 104%
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 20 of 65 Final

Laboratory Identification 190902 190903 190850d 190850r 190860d 190860r 190870d 190870r 190880d 190880r

Sample Identification TP39-2 TP40-2 QC QC QC QC QC QC QC QC

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 16112/08 16/12/08 -- -- -- -- -- -- -- --

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 -- 23/12/08 -- 23112/08 -- 23112/08 --

Laboratory Analysis Date 25112/08 25/12/08 24112/08 -- 25/12/08 -- 25112/08 -- 25112/08 --

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Acenaphthylene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Acenaphthene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Fluorene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Phenanthrene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Anthracene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Fluoranthene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- I >67%

Pyrene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- 0.8 >46%

Benz( a )anthracene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- 0.5 >0%

Chrysene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- 0.5 >0%

Benzo(b )&(k) fluoranthene I <I <I <I -- <I -- <I -- <I --

Benzo(a) pyrene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- 0.5 >0%

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Dibenz(a,h)anthracene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Benzo(g,h,i)perylene 0.5 <0.5 <0.5 <0.5 -- <0.5 -- <0.5 -- <0.5 --

Sum of reported PAHs -- -- -- -- -- -- -- -- -- 3.3 --

2-FBP (SWT @ 5mg/kg) -- 101% 91% 93% 7% 84% 2% 88% 18% 100% 0%

TP-d 14 (Surr @ 5mg/kg) -- 101% 98% 96% 6% 85% 1% 93% 10% 101% 0%
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 21 of 65 Final

Laboratory Identification 190895d 190895r 190903d 190903r 190851s 190871s 190896s les mb

Sample Identification QC QC QC QC QC QC QC QC QC

Depth (m) -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac -- -- -- -- -- -- -- -- --

Laboratory Extraction (Preparation) Date 23112/08 -- 23/12/08 -- 23/12/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 -- 25112/08 -- 24/12/08 25112/08 25112/08 23112/08 23112/08

Method: E007.2

Polyaromatic Hydrocarbons (PAH) EQL

Naphthalene 0.5 <0.5 -- <0.5 -- 93% 111% 103% 92% <0.5

Acenaphthylene 0.5 <0.5 -- <0.5 -- 89% 108% 97% 91% <0.5

Acenaphthene 0.5 <0.5 -- <0.5 -- 95% 107% 100% 94% <0.5

Fluorene 0.5 <0.5 -- <0.5 -- 85% 104% 94% 99% <0.5

Phenanthrene 0.5 <0.5 -- <0.5 -- 95% 122% 110% 100% <0.5

Anthracene 0.5 <0.5 -- <0.5 -- 90% 114% 109% 103% <0.5

Fluoranthene 0.5 <0.5 -- <0.5 -- 92% 110% 103% 101% <0.5

Pyrene 0.5 <0.5 -- <0.5 -- 85% 109% 99% 98% <0.5

Benz( a )anthracene 0.5 <0.5 -- <0.5 -- 89% 111% 101% 105% <0.5

Chrysene 0.5 <0.5 -- <0.5 -- 100% 124% 109% 106% <0.5

Benzo(b )&(k) fluoranthene I <I -- <I -- 99% 122% 108% 104% <I

Benzo(a) pyrene 0.5 <0.5 -- <0.5 -- 96% 119% 108% 104% <0.5

Indeno( I ,2,3-c,d)pyrene 0.5 <0.5 -- <0.5 -- 83% 111% 101% 97% <0.5

Dibenz(a,h)anthracene 0.5 <0.5 -- <0.5 -- 89% 120% 106% 104% <0.5

Benzo(g,h,i)perylene 0.5 <0.5 -- <0.5 -- 80% 109% 99% 98% <0.5

Sum of reported PAHs -- -- -- -- -- -- -- -- -- --

2-FBP (SWT @ 5mg/kg) -- 105% 7% 97% 6% 95% 108% 90% 90% 103%

TP-d 14 (Surr @ 5mg/kg) -- 105% 1% 100% 2% 92% 108% 94% 105% 119%
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 22 of 65 Final

Laboratory Identification 190850 190851 190852 190853 190854 190855 190856 190857 190858 190859

Sample Identification TPOI-I TP02-1 TP03-1 TP04-1 TP05-1 TP06-1 TP07-1 TP08-1 TP09-1 TPIO-I

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 15/12/08 15112/08 15/12/08 15/12/08 15112/08 15112/08 15112/08 15112/08 15112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 24112/08 24/12/08 24112/08 24/12/08 24/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E008.2

Phenols by GC/MS EQL
Phenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2-chlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2-methylphenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

3-&4-methylphenol 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2-nitrophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-dimethylphenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-dichlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

4-chloro-3-methylphenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-trichlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,5-trichlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pentachlorophenol I <I <I <I <I <I <I <I <I <I <I

Sum of reported phenols -- -- -- -- -- -- -- -- -- -- --

2-FP (Surr@ 5mg/kg) -- 86% 82% 89% 91% 85% 83% 93% 86% 85% 89%

Phellol-d5 (Surr @ 5mg/kg) -- 78% 77% 81% 85% 81% 83% 78% 72% 80% 83%

2,4,6- TBP (SWT @ 5mg/kg) -- 101% 120% 100% 119% 90% 98% 86% 78% 90% 97%
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tLabNlark 
ENVIRONMENTAL LABORATORIES

Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E041074 Page: 23 of 65 Final

Laboratory Identification 190860 190861 190862 190863 190864 190865 190866 190867 190868 190869

Sample Identification TPII-I TPI2-1 TPI3-1 TPI4-1 TPI5-1 TPI6-1 TPI7-1 TPI8-1 TPI9-1 TP20-1

Depth (m) -- -- -- -- -- -- -- -- -- --

Sampling Date recorded on cac 15112/08 15/12/08 15112/08 15/12/08 15/12/08 16112/08 16112/08 16112/08 16112/08 16112/08

Laboratory Extraction (Preparation) Date 23112/08 23/12/08 23/12/08 23/12/08 23/12/08 23112/08 23112/08 23112/08 23112/08 23112/08

Laboratory Analysis Date 25112/08 25/12/08 25112/08 25/12/08 25/12/08 25112/08 25112/08 25112/08 25112/08 25112/08

Method: E008.2

Phenols by GC/MS EQL
Phenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2-chlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2-methylphenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

3-&4-methylphenol 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2-nitrophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-dimethylphenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-dichlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

4-chloro-3-methylphenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-trichlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,5-trichlorophenol 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Pentachlorophenol I <I <I <I <I <I <I <I <I <I <I

Sum of reported phenols -- -- -- -- -- -- -- -- -- -- --

2-FP (Surr@ 5mg/kg) -- 82% 82% 81% 91% 83% 113% 98% 78% 77% 86%

Phellol-d5 (Surr @ 5mg/kg) -- 73% 80% 81% 82% 79% 105% 81% 74% 72% 78%

2,4,6- TBP (SWT @ 5mg/kg) -- 90% 94% 87% 82% 87% 96% 102% 82% 76% 83%
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