
 

 
 

 
Prepared for: 
Goodman International Limited 
Level 10, 60 Castlereagh Street 
Sydney NSW 2000 
 

 

  

 

Limited Scope Stage 2 Environmental 
Site Assessment 
Lot 2, Oakdale Concept Plan Kemps 
Creek / Horsley Park, NSW 
Final 
 

ENSR Australia Pty Ltd (HLA ENSR) 
13 December 2007 
Document No.:  S4074204_RPTFinalRev01_13Dec07.doc 





 

Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

December 2007  Limited Scope Stage 2 Environmental Site 
Assessment  

  S4074204_RPTFinalRev01_13Dec07.doc  

“This page has been left blank intentionally” 

 



 

Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

Limited Scope Stage 2 Environmental Site 
Assessment 

i December 2007 

S4074204_RPTFinalRev01_13Dec07.doc    

CONTENTS 
EXECUTIVE SUMMARY ..........................................................................................................ES1 
1.0 INTRODUCTION............................................................................................................ 1 

1.1 Data Quality Objectives .................................................................................. 1 
1.2 Objective......................................................................................................... 1 
1.3 Scope of Work ................................................................................................ 1 

2.0 SITE IDENTIFICATION ................................................................................................. 3 
3.0 PREVIOUS CONTAMINATION INVESTIGATIONS ..................................................... 5 

3.1 Phase I ESA ................................................................................................... 5 
3.1.1 Scope of Work................................................................................. 5 
3.1.2 Site History ...................................................................................... 5 
3.1.3 Site Conditions ................................................................................ 6 

3.2 VENM Documentation .................................................................................... 6 
4.0 AREAS OF POTENTIAL ENVIRONMENTAL CONCERN ........................................... 9 
5.0 CONTAMINANTS OF POTENTIAL CONCERN ......................................................... 11 
6.0 SAMPLING AND ANALYSIS PLAN AND SAMPLING METHODOLOGY ................ 13 
7.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC).................................. 15 

7.1 QA/QC Data Validation................................................................................. 15 
7.2 Data Useability.............................................................................................. 15 

8.0 SITE ASSESSMENT CRITERIA ................................................................................. 17 
9.0 SUBSURFACE INVESTIGATION RESULTS ............................................................. 19 

9.1 Site Stratigraphic Conditions ........................................................................ 19 
9.1.1 Fill Materials .................................................................................. 19 
9.1.2 Natural soil and bedrock ............................................................... 19 
9.1.3 VOC Screening ............................................................................. 19 

9.2 Analytical Results ......................................................................................... 19 
10.0 SITE CHARACTERISATION....................................................................................... 21 

10.1 Soil Impact .................................................................................................... 21 
10.2 Aesthetic Impact ........................................................................................... 21 
10.3 Conceptual Site Model ................................................................................. 21 

11.0 CONCLUSIONS AND RECOMMENDATIONS........................................................... 23 
12.0 REFERENCES............................................................................................................. 25 
GLOSSARY OF ABBREVIATIONS AND ACRONYMS ............................................................ 27 
 



 

Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

December 2007 ii Limited Scope Stage 2 Environmental Site 
Assessment  

  S4074204_RPTFinalRev01_13Dec07.doc  

 

Tables 
1: Sample Analysis Summary  
2: Soil Sample Analytical Results 
3: Field and Laboratory QA Duplicate Sample Results 

Figure 
1: Site Layout & Sampling Location Plan 

Appendices 
Appendix A Site Survey 
Appendix B DQOs and Data Validation 
Appendix C Test Pit logs 
Appendix D Laboratory Results 
 

 

 

 

 

 

 

 



 

Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

Limited Scope Stage 2 Environmental Site 
Assessment 

iii December 2007 

S4074204_RPTFinalRev01_13Dec07.doc    

Limitations 
This document was prepared for the use of Goodman International Limited, The Austral Brick Company 
Pty Limited and the regulatory agencies that are directly involved in this project, the only intended 
beneficiaries of our work.  Any advice, opinions or recommendations contained in this document should 
be read and relied upon only in the context of the document as a whole and are considered current to 
the date of this document.  Any other party should satisfy themselves that the scope of work conducted 
and reported herein meets their specific needs before relying on this document.  HLA ENSR cannot be 
held liable for third party reliance on this document, as HLA ENSR is not aware of the specific needs of 
the third party. 

This document was prepared for the purpose described in our proposal dated 7 June 2007.  From a 
technical perspective, the subsurface environment at any site may present substantial uncertainty.  It is 
a heterogeneous, complex environment, in which small subsurface features or changes in geologic 
conditions can have substantial impacts on water and chemical movement.  Uncertainties may also 
affect source characterisation assessment of chemical fate and transport in the environment, 
assessment of exposure risks and health effects, and remedial action performance.   

HLA ENSR's professional opinions are based upon its professional judgement, experience, and training.  
It is possible that testing and analysis might produce different results and/or different opinions.  HLA has 
limited its investigation to the scope agreed upon with its client.  HLA ENSR believes that its opinions 
are reasonably supported by the reviews and analysis that have been done, and that those opinions 
have been developed according to the professional standard of care for the environmental consulting 
profession in this area at this time.  That standard of care may change and new methods and practices 
of exploration, testing, analysis and remediation may develop in the future, which might produce 
different results.  HLA ENSR’s professional opinions contained in this document are subject to 
modification if additional information is obtained, through further investigation, observations, or validation 
testing and analysis during remedial activities. 

 



 

Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

December 2007 iv Limited Scope Stage 2 Environmental Site 
Assessment  

  S4074204_RPTFinalRev01_13Dec07.doc  

“This page has been left blank intentionally” 

 



Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

Limited Scope Stage 2 Environmental Site 
Assessment

 7002 rebmeceD 1SE

  cod.70ceD31_10veRlaniFTPR_4024704S

Executive Summary 

ENSR Australia Pty Limited (HLA ENSR) was engaged by Goodman International Limited (Goodman) to 
undertake a limited scope Stage 2 Environmental Site Assessment (ESA) of a portion of the proposed 
Oakdale Concept Plan, located in Kemps Creek and Horsley Park, NSW.  The investigation follows a 
Phase I review of the site by HLA ENSR (Ref: S4074201_RPTFinalRev02_13Dec07). 

Goodman is proposing to develop a 421 hectare portion of the Western Sydney Employment Hub for 
industrial/commercial purposes.  The development, referred to as Oakdale Concept Plan, comprises 
Lots 1 and 2 in DP 120673, Lots 82 and 87 in DP 752041 and Lot 1 in DP 843901.  The land is owned 
by The Austral Brick Company Pty Limited (Austral).   

This ESA was undertaken on Lot 2 in DP 120673 (the Site), to assess the suitability of the Site for 
commercial/industrial land-use. 

The Site comprises approximately 60 hectares of land, which is currently used for rural activities 
(grazing), and appears to have been used for rural (pastoral) purposes since the early to mid 1800s.  

To achieve the objective, the following the scope of work was undertaken: 

• Review Site background/history information to evaluate the potential for 
contamination to be present; 

• Completion of an intrusive soil investigation, comprising 25 exploratory test pits; 

• Collection of soil samples, and subsequent analysis by commercial laboratories to 
evaluate concentrations of contaminants of potential concern (COPC).  The COPC 
were based on the data obtained from the background/history information, as was 
the sample location rationale; 

• Comparison of the soil analysis results to assessment criteria endorsed in the NSW 
DEC (2006) Guidelines for the NSW Site Auditor Scheme.

The investigation identified clay soils overlying shale bedrock.  No soil fill materials or groundwater 
under aquifer conditions were identified at the test pit locations completed. 

The Site has been assessed generally following the guidelines endorsed by NSW DECC.  Based on the 
data obtained, no significant contamination was identified on the Site in the media tested, and as such, 
the Site is considered suitable for the proposed commercial/industrial land-use.  The data also suggests 
that soils requiring excavation during future construction activities could be beneficially re-used at either 
the Site, or other parts of Oakdale.  

Whilst HLA ENSR has completed this ESA in substantial agreement with NSW DECC guidelines, that 
are statistically based, it is noted that unidentified contamination or sub-surface structures may remain 
present.  No liability is accepted for any unidentified contamination or sub-surface structures
subsequently found to be present at the Site.   

It is recommended that a construction phase environmental management plan (EMP) should be prepared 
and adhered to.  The EMP should provide guidance on appropriate measures to be adopted in the event 
that unusual ground conditions are encountered during Site development. 
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1.0 INTRODUCTION 

ENSR Australia Pty Ltd (HLA ENSR1) was engaged by Goodman International Limited (Goodman) to 
undertake a limited scope Stage 2 Environmental Site Assessment (ESA) of a portion of a proposed 
commercial/industrial development, located in Kemps Creek and Horsley Park, NSW.  The investigation 
follows a Phase I review of the site by HLA ENSR (Ref: S4074201_RPTFinalRev02_13Dec07). 

Goodman is proposing to develop a 421 hectare portion of the Western Sydney Employment Hub for 
industrial/commercial purposes.  The proposed development, referred to as Oakdale Concept Plan, 
comprises Lots 1 and 2 in DP 120673, Lots 82 and 87 in DP 752041 and Lot 1 in DP 843901.  The land 
is owned by The Austral Brick Company Pty Limited (Austral). 

This ESA was undertaken on Lot 2 in DP 120673 (the Site).  Site detail is shown on Figure 1. 

The Site comprises approximately 60 hectares of land, which is currently used for rural activities 
(grazing).  The Site is zoned ‘Non Urban Residential 1(a)’ and is located in the Fairfield City Council 
local government area. Copies of Site survey and development concept plans are included in 
Appendix A. 

1.1 Data Quality Objectives 
To ensure that data of adequate types and reliability were collected and assessed for the ESA, the 
seven-step Data Quality Objective (DQO) approach, endorsed in NSW DEC (2006), has been adopted. 
The DQOs have set quality assurance and quality control parameters for the field and laboratory 
programs to ensure data of appropriate reliability have been used to assess the environmental condition 
of the Site. 

The DQOs for this ESA are presented in Appendix B. Attainment of the DQOs has been assessed by 
reference to the data quality indicators (DQIs), also presented in Appendix B. 

1.2 Objective 
The objective of the ESA was to assess the Site suitability, from a land contamination perspective, for 
the proposed commercial/industrial land use (i.e. warehouses and distribution), to support the 
development application.   

1.3 Scope of Work 
To achieve the objective, a review of the history of use of the Site, the development and implementation 
of a field sampling, analysis and quality program, and the preparation of this ESA report were 
undertaken.   

In summary, the following scope of work was undertaken: 

• Review of the Phase I ESA report completed by HLA ENSR (refer document: 
S4074201_RPTFinalRev02_13Dec07);  

• Development of a conceptual model of contamination at the Site based on the results 
of the Phase I ESA; 

                                                      
1 A subsidiary of ENSR Corporation, an AECOM company. 
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• Development of a sampling, analysis and quality plan (SAQP) to assess the nature 
and extent of contamination at the Site; 

• Completion of 25 exploratory test pits (TP01 to TP25) across the Site and collection 
of soil samples from each test pit location; 

• Laboratory analysis of soil samples by commercial analytical laboratories using 
methods registered by the National Association of Testing Authorities (NATA); and 

• Preparation of this report discussing the methodologies used, the results of the 
investigation and providing conclusions regarding the suitability of the Site for the 
proposed land use. 

Investigative work was conducted with reference to relevant parts of the following guidelines:   

• Guidelines for the NSW Site Auditor Scheme, 2nd Edition (NSW DEC2, 2006): 
provided the soil assessment criteria and were used to apply the NSW EPA decision 
processes for assessing redevelopment of urban sites;   

• Guidelines for Consultants Reporting on Contaminated Sites (NSW EPA2, 1997): 
followed throughout the investigation and during preparation of this report; 

• Sampling Design Guidelines (NSW EPA, 1995): followed during design of the 
sampling and analysis plan and determination of data quality objectives (DQOs); 

• Guidelines on Significant Risk of Harm from Contaminated Land and the Duty to 
Report (NSW EPA, 1999): used to determine potential significant risk of harm issues 
associated with the site; 

• National Environmental Protection (Assessment of Site Contamination) Measure 
(NEPC 1999): was considered throughout the entire investigation;  

• Guidelines for the Laboratory Analysis of Contaminated Soils (NEPM Schedule B(3)): 
were used to ensure laboratory analysis of samples obtained from the site was 
undertaken using appropriate methods to acceptable levels of accuracy and 
precision; and 

• Managing Land Contamination, Planning Guidelines, SEPP 55-Remediation of Land 
(NSW Department of Planning, 1998): were considered throughout the entire 
investigation. 

 

                                                      
2 Now part of the NSW Department of Environment and Climate Change (DECC) 
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2.0 Site Identification 

Item Description 
Site Owner  The Austral Brick Company Pty Ltd 

Lot and DP Number Lot 2, DP 120673 

Site Address1 400-564 Burley Road, Horsley Park 

County / Parish Cumberland / Melville 

Local Government Authority Fairfield City Council 

Current Zoning1 Non Urban Residential 1(a) 

Distance from Sydney CBD Approximately 35 km west  

Site Area1 62.3 ha 

Site Layout Refer to Figure 1 

 

Note: 1 - As referenced from Phase I ESA report. 

A copy of a site survey plan completed by Hard and Forester (Consulting Surveyors) in June 2007 is 
included in Appendix A.   

ndix A also includes a copy of the masterplan and base site plan, which show the proposed 
development, site topography, riparian zones and 1 in 100 flood zones.   
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3.0 Previous Contamination Investigations 

3.1 Phase I ESA 
3.1.1 Scope of Work 
HLA ENSR completed a Phase I ESA of the proposed Oakdale Distribution Park in June 2007, and 
which was revised in December 2007.  With respect to the Lot 2, the Phase I ESA included the following 
work: 

• Review of Section 149 Planning Certificate; 

• Review of Land Title Office records to evaluate previous site owners and possible 
land use; 

• Review of Department of Lands historical aerial photographs to evaluate changes in 
land use over time; 

• Review of Department of Natural Resources database for registered groundwater 
bores in the site’s vicinity, to evaluate expected hydrogeological conditions; 

• Review of published information to evaluate expected sub-surface (soil and geology) 
conditions at the site; 

• Review of the DECC website, to assess if the subject site or nearby properties were 
listed under the Contaminated Land Management Act; 

• Review of WorkCover NSW historical records for the storage of dangerous goods; 

• Site inspection with Austral personnel, including a limited evaluation of surrounding 
properties 

• Preparation of this report detailing the methodologies used during the investigation, 
results of the reviews and HLA ENSR’s conclusions regarding the site’s potential 
contamination status. 

The results of the Phase I, with respect to Lot 2, are summarised in the following sections. 

3.1.2 Site History 
Based on the information reviewed, the Site appears to have been utilised for rural purposes since the 
early to mid 1800s.  No obviously significantly contaminating activities were considered to have 
occurred, although HLA ENSR considered there was a possibility that localised zones of contamination 
may be present.  Identified areas of potential environmental concern included: 

• “Enviro-soil3” has been applied to the eastern and western portions of Lot 2 (not near 
the riparian zones).  Enviro-soil was sourced from Sydney Water Corporation, and 
was reportedly applied in both liquid and ‘cake’ form.  Enviro-soil was typically 
applied as a thin layer and subsequently ploughed into the ground to an approximate 
depth of 80 mm.  Application of enviro-soil reportedly ceased approximately five 
years ago; and 

                                                      
3 Recycled waste from sewage treatment plants, used as a fertiliser. 
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• Large embankments or visual bunds were present along the southern, eastern and 
northern (partially) boundary areas of Lot 2.  The bunds were approximately 6 m high 
and 20 m wide and appeared to comprise clay soils with inclusions of shale, 
sandstone, concrete, blue metal gravel and crushed brick.  The embankments are 
understood to comprises virgin natural excavated materials (VENM), reportedly 
sourced from another Austral site; and 

• Spraying of herbicides to control weeds (e.g. thistles, blackberries, small trees and 
other woody weeds) is undertaken on an ‘as needs basis’. Spraying is typically 
targeted to the area of infestation (i.e. spot applications). 

3.1.3 Site Conditions 
At the time of this ESA, the Site was primarily utilised for grazing activities.  Land use surrounding the 
site included: 

• North: water supply pipeline, then rural-type lands, some of which were undergoing 
redevelopment; 

• East and South: Austral Bricks facility to the east and south; and 

• West: Austral land (i.e. Oakdale). 

The Site slopes gently down to the west, toward Ropes Creek, which marks the western boundary of the 
Site.  A smaller creek is located in approximately the centre of Lot 2, and localised topography slopes 
toward this drainage feature. 

Two dams (settlement ponds) are located in the northern portion of Lot 2 and are associated with the 
Austral facility to the east.  HLA ENSR understands that these ponds receive excess surface water from 
the adjacent Austral site.  Water from the ponds may be periodically pumped over the adjacent paddock. 

The Site, based on reviews of published information, was expected to be underlain by clay based fluvial 
soils in the near vicinity of Ropes Creek, and clay based residual soils over the remainder of the Site.  
Shale bedrock was expected to be present. 

No registered groundwater bores were located within a one kilometre radius of the Site.  Groundwater 
under aquifer conditions was considered likely to occur within sedimentary bedrock at depths generally 
greater than 20 m below ground surface.  Seasonal shallow groundwater may exist at the Site, generally 
at the interface between clay soils and shale bedrock.  Shallow groundwater is also likely present in 
alluvial soils along the drainage lines.  Based on local topography, shallow groundwater flow is expected 
to follow site topography. 

3.2 VENM Documentation 
HLA ENSR reviewed letter reports prepared by various consultants, and supplied by Austral, regarding 
visual inspection of soil materials that were reportedly imported to the Site for use in constructing the 
visual bunds.  A table summarising this documentation is provided in Appendix B. 

Review of the letter reports indicated the following: 

• Soil and bedrock materials were sourced from 22 properties located within the 
Sydney metropolitan area; 

• Materials were reported to typically comprise silty and sandy clays, shale, siltstone 
and sandstone bedrock; 

• All ‘source’ sites were inspected by the consultants, and soil descriptions were 
provided; 
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• At some of the ‘source’ sites, fill materials were observed.  Where observed, the 
documentation indicated that the fill materials were to be removed and disposed 
elsewhere (i.e. not at the subject Site); 

• At some of the ‘source’ sites, demolition of buildings was in progress at the time of 
the inspections; and 

• Documentation supplied by Austral to date, does not confirm receipt of the VENM 
from the source sites.    

Based on the ‘face-value’ of the documentation reviewed, HLA ENSR considers that the visual bunds 
comprise VENM materials.  However, HLA ENSR also considers that relatively minor amounts of 
construction debris (e.g. concrete, blue metal gravel and crushed brick) and possibly fill materials have 
been incorporated into the bunds, as noted during limited inspection of the bunds. 
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4.0 Areas of Potential Environmental Concern  

Based on the Phase I ESA information, identified areas of potential environmental concern (AEC) were 
considered to include: 

• Portions of Lot 2 where application of enviro-soil had occurred; 

• Visual bunds.  Anecdotal information indicated that the material is VENM however, 
inclusions of shale, sandstone, concrete and blue metal gravel were noted; and 

• Water from the settlement ponds may have been periodically pumped over the parts 
of Lot 2. 

HLA ENSR notes that: 

• Whilst enviro-soil has been applied to pasture lands at the Site, the application (after 
tilling) has reportedly only occurred to shallow depth; 

• Potential impacts, if any,  associated with the pumping of settlement pond waters 
could be expected to be of limited vertical extent; and 

• No obvious indications of contamination to surface soils in the vicinity of the visual 
bunds were observed.  It is also noted that review of documentation provided by 
Austral indicates that the bunds are predominantly VENM, sourced from various 
Sydney metropolitan sites.  
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5.0 Contaminants of Potential Concern  

Contaminants of potential concern (COPC) related to the AEC are based on the NSW EPA (1994 and 
1995) Guidelines and on HLA ENSR’s professional knowledge and are considered to include:  

• Suite of heavy metals, principally arsenic (As), barium (Ba), cadmium (Cd), 
chromium (Cr), copper (Cu), manganese (Mn), mercury (Hg), nickel (Ni), lead (Pb) 
and zinc (Zn): potentially associated with enviro-soil and settlement pond water; 

• Total petroleum hydrocarbons (TPH): potentially associated with enviro-soil; 

• Polycyclic aromatic hydrocarbons (PAH): potentially associated with enviro-soil; 

• Organochlorine pesticides (OCP): potentially associated with enviro-soil and to a 
lesser extent, with previous rural activities; 

• Organophosphorus pesticides (OPP): as for OCP; and 

• Phenoxy Acid Herbicides: associated with weed control. 
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6.0 Sampling and Analysis Plan and Sampling Methodology 

HLA ENSR’s field methods were undertaken in accordance with the relevant NSW EPA/DEC and NEPM 
guidelines, and HLA ENSR’s contaminated site investigation manual. The Sampling, Analytical and 
Quality Plan (SAQP) was generated as the outcome of the seven-step DQO process, as described in 
Appendix B. 

The Site is approximately 60 hectares, for which the NSW EPA (1995) Guidelines provide no guidance 
on the minimum of sample locations required for site characterisation.  HLA ENSR completed 25 sample 
locations, on both a grid and targeted basis. The adopted sampling density is considered to be 
appropriate for characterising the Site, given the low potential for significantly contaminating activities to 
have occurred and the generally consistent condition of the Site (i.e. open pasture land). 

In total, soil samples collected from 25 test pit locations were submitted for laboratory testing.  The 
laboratory testing program entailed analysis of 37 primary soil samples, including: 

• 25 samples of surface and near surface, clayey silt topsoil material, where 
contamination (if any) was considered likely to be present; and 

• 12 samples of underlying clay soil.  

Based on the sampling density completed and subsequent laboratory testing program (refer Table 1), 
HLA ENSR considers that the investigation of the Site is suitable to assess suitability for 
commercial/industrial land-use.   

The soil sampling program was undertaken on 13 and 14 June 2007.  Soil sampling techniques followed 
HLA ENSR’s specific written standard field and quality assurance/control procedures and were 
undertaken with reference to the relevant guidelines endorsed by NSW DEC. 

The soil assessment methodology is described in the table below: 

Activity Details 
Exploratory Test 
Pits 

Soil sampling was undertaken from the exposed soil profile in the test pit wall and 
from materials that were in the backhoe bucket.  When sampling from the bucket 
(i.e. generally samples from 1.0 m bgs), care was taken to collect soil from the 
relatively undisturbed bulk of material within the bucket, and not from material that 
had been in contact with the bucket sides.   

Soil logging Soil logging was undertaken in general accordance with the Unified Soil 
Classification System and the HLA ENSR documented standard field procedures.  
Samples were logged and information was recorded in the field (e.g. soil/rock 
type, colour, grain size, inclusions, moisture conditions, staining and odour etc). 

QC samples Duplicate samples were collected at an approximate rate of 1 per 10 primary 
samples, according to the Data Quality Indicators provided in Appendix B.  

Field Screening Duplicate soil sub-samples were placed in snap-lock plastic bags and the vapour 
headspace screened in the field for volatile organic compounds (VOCs) using a 
calibrated Photoionisation Detector (PID) with a 10.2 eV lamp. Calibration details 
are provided in Appendix B.  

 

Based on field observations and screening, soil samples were submitted for analysis to evaluate 
concentrations of the identified COPC (refer Section 5).  The project sample analysis program (including 
QA samples) and rationale is presented on Table 1. 
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7.0 Quality Assurance and Quality Control (QA/QC) 

7.1 QA/QC Data Validation 
The QA/QC program implemented as part of the ESA was generated as the outcome of the seven-step 
DQO process, as described in Appendix B. 

The achievement of the project DQOs was demonstrated by reference to the Data Quality Indicators 
(DQIs) which include, precision, accuracy, representativeness, completeness and comparability. Details 
of the QA/QC data validation are presented in Appendix B. 

7.2 Data Useability 
The assessment of the field and laboratory QA/QC data indicated that the reported analytical results are 
representative of the conditions at the sample locations and that the overall quality of the analytical data 
produced is acceptably reliable for the purpose of the ESA.   
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8.0 Site Assessment Criteria 

The current assessment criteria endorsed by NSW DEC to evaluate soil analytical results are based on 
the following guidelines: 

• NSW EPA, 1994. Guidelines for Assessing Service Station Sites; 

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

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

The guidelines to which soil analytical results are compared with in NSW present a range of Health-
Based Soil Investigation Levels (SILs), provisional Phytotoxicity-Based Investigation Levels (PILs), 
Ecological Investigation Levels (EILs), sensitive land use thresholds and expected background 
concentration ranges for urban redevelopment sites in NSW.  Application of these guidelines is briefly 
described below. 

SILs 

The SILs described in the NSW DEC (2006) and NEPC (1999) are based on the National Environmental 
Health Forum (NEHF) levels devised by Imray and Langley (1996).  A series of statistically based 
guideline levels are provided for various substances for the protection of human health based on four 
specific land use and exposure scenarios including: 

SIL1 Residential with gardens and accessible soil (home-grown produce contributing less than 
10% fruit and vegetable intake; no poultry), including children’s day care centres, preschools 
and primary schools, or town houses or villas 

SIL2 Residential with minimal access to soil access, includes dwellings with fully and permanently 
paved yard space such as high-rise apartments and flats 

SIL3 Parks, recreational open space, playing fields including secondary schools 

SIL4 Commercial or industrial 
 

For the assessment of petroleum hydrocarbon contamination, NSW DEC (2006) refer to the use of the 
Guidelines for Assessing Service Station Sites (NSW EPA, 1994), which contain threshold 
concentrations for petroleum contaminants in soil and provide for the protection of human and 
environmental health assuming a sensitive land use.   

The NSW DEC (2006) assessment process also stipulates that the impact of contaminants on ground 
and surface water, potential degradation of building structures and affects of chemical mixtures need to 
be considered and that SILs may not be appropriate for the protection of groundwater, surface water or 
all potential environmental concerns, such as the protection of wildlife. 

PBILs & EILs 

The PBILs (NSW DEC, 2006) and EILs (NEPC 1999), which are equivalent, relate to the protection of 
plants, and are designed to be applied as single number criteria indicative of environmental effect.  Their 
use has significant limitations since phytotoxicity depends on soil properties and the species of plants, 
and are intended to be applied as a screening guide only.  The “Decision-making Process” listed in NSW 
DEC (2006) for assessing urban redevelopment sites relate to sandy loams with a pH 6 to 8 and 
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stipulates that the PBILs need to be considered on sites used for residential purposes, parks, 
recreational open space and schools.  PBILs are therefore not applicable to this ESA. 

Site Assessment Criteria (SAC) 

Given that the Site may be developed for commercial/industrial land-use, the soil analytical results are 
compared to the following SAC: 

• NSW EPA (1994) guidelines: for TPH; and 

• NSW DEC (2006) SIL4 criteria: for metals, PAH and OCP. 

There are no numerical criteria for OPP or phenoxy acid herbicides in soil endorsed by NSW DEC. 

The soil assessment criteria (or SAC) adopted for this ESA, and the soil analytical results obtained are 
presented in Table 2. 
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9.0 Subsurface Investigation Results 

9.1 Site Stratigraphic Conditions 
9.1.1 Fill Materials 
No fill materials were identified in the test pits completed at the Site.   

The visual bunds, based on documentation reviewed by HLA ENSR, appear to comprise VENM 
material.  HLA ENSR notes that, based on the reviewed documentation and site inspection 
observations, minor amounts of construction debris and possibly fill material is incorporated into the 
bunds. Based on Goodman’s instruction, intrusive investigation and sample analysis of this material has 
not been undertaken to date.   

The visual bund materials appear to be suitable to be retained on site, although further investigation is 
recommended to confirm this.  Alternatively, future management of the bund material should be 
documented in a construction phase environmental management plan (EMP).  

9.1.2 Natural soil and bedrock 
Natural soils were clay based.  Weathered shale bedrock was encountered at approximately one metre 
depth in test pit TP13.  Fragments of weathered shale were encountered in clay soils at all test pit 
locations completed.  

Saturated soils and groundwater under aquifer conditions was not encountered in the test pits 
completed (to a maximum depth of 1.05 m). 

Logs describing the subsurface soil profile encountered during the ESA are included in Appendix D.  
The test pit locations are shown on Figure 2.   

9.1.3 VOC Screening 
Concentrations of volatile organic compounds (VOCs) in soil sub-samples were measured in the field 
using a calibrated PID, as a means of screening for potentially contaminated soils.   

Concentrations of VOCs ranged from 0 to 1 parts per million (ppm).  Concentrations are regarded to fall 
within typical background ranges, as the levels recorded were typical of Sites that HLA ENSR have 
investigated that were not contaminated. 

No unusual odours were observed in Site soils. 

9.2 Analytical Results 
The results of the laboratory analysis of soils are compared against the adopted SAC in Table 2.  
Laboratory analytical reports are provided in Appendix D.   

TPH 

Concentrations of TPH for all soil samples analysed were less than the SAC.  

Heavy Metals 

Concentrations of metals (As, Ba, Cd, Cr, Cu, Mn, Ni, Pb, Zn and Hg) for all soil samples analysed were 
less than the SAC. 



 

Use or disclosure of data contained on this sheet is subject to the restriction on the distribution page of this document. 

December 2007 20 Limited Scope Stage 2 Environmental Site 
Assessment  

  S4074204_RPTFinalRev01_13Dec07.doc  

PAH 

Concentrations of PAH for all soil samples analysed were less than the laboratory EQL, and therefore 
below the SAC. 

OCP  

Concentrations of OCP for all soil samples analysed were the laboratory EQL, and therefore below the 
SAC. 

OPP 

Concentrations of OCP for all soil samples analysed were the laboratory EQL. 

Phenoxy Acid Herbicides 

Concentrations of phenoxy acid herbicides for all soil samples analysed were the laboratory EQL. 
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10.0 Site Characterisation 

10.1 Soil Impact 
The results of this ESA did not identify concentrations of COPC above NSW DEC SIL4 or NSW EPA 
(1994) assessment criteria. 

10.2 Aesthetic Impact 
No unusual odours or soil staining were observed at the sample locations completed. The Site is not 
considered to pose an unacceptable aesthetic issue.   

10.3 Conceptual Site Model 
Based on the data collected for this ESA, the Conceptual Site Model is summarised below. 

The Site appears to have been used for rural (grazing) activities from the 1800s.  No significant 
potentially contaminating activities are likely to have occurred.  However, there is a potential for surface 
and near surface soils to have been affected through the application of recycled sewage treatment plant 
waste (i.e. enviro-soil), periodic spraying of settlement pond water on the land and through spot 
applications of herbicides. 

The clay-based soil would likely limit the potential for any contaminants to vertically migrate. To assess 
this, samples of sub-surface soils were collected and analysed.  Similarly, based on the information 
reviewed, HLA ENSR concludes that groundwater under aquifer conditions beneath the Site is unlikely 
to have been affected by historic or current Site activities.  

The soil sampling and analysis program targeted surface/near surface and underlying soils, and no 
contamination was identified at the locations tested.  
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11.0 Conclusions and Recommendations 

The Site has been assessed generally following the guidelines endorsed by NSW DEC.  Based on the 
data obtained, no significant contamination was identified on the Site in the media tested, and as such, 
the Site is considered suitable for the proposed commercial/industrial land-use.  The data also suggests 
that soils requiring excavation during future construction activities could be beneficially re-used at either 
the Site, or other parts of Oakdale.  

Whilst HLA ENSR has completed this ESA in substantial agreement with NSW DEC guidelines, that are 
statistically based, it is noted that unidentified contamination or sub-surface structures may remain 
present.  No liability is accepted for any unidentified contamination or sub-surface structures 
subsequently found to be present at the Site.   

It is recommended that a construction phase environmental management plan (EMP) should be 
prepared and adhered to.  The EMP should provide guidance on appropriate measures to be adopted in 
the event that unusual ground conditions are encountered during Site development. 
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Glossary of Abbreviations and Acronyms 

General Terms 

ACM Asbestos containing material(s) 

ANZECC Australian and New Zealand Environment and Conservation Council 

AHD Australian Height Datum 

BaP Benzo(a)pyrene (a PAH) 

BTEX Benzene, toluene, ethylbenzene and xylenes 

DEC NSW Department of Environment and Conservation 

DQOs Data Quality Objectives 

DQIs Data Quality Indicators 

EPA New South Wales Environment Protection Authority 

EQL Estimated Quantitation Limit (also known as Practical Quantitation Limit or PQL) 

Heavy metals Generally, arsenic (a metalloid), cadmium, chromium, copper, mercury, nickel, 
lead and zinc 

LOR Level of reporting 

NEHF National Environmental Health Forum 

NEPC National Environment Protect Council 

NEPM National Environmental Protection Measure 

NSW EPA New South Wales Environment Protection Authority 

OCP Organochlorine pesticides 

OPP Organophosphate pesticides 

PAH Polynuclear Aromatic Hydrocarbons 

PCB Polychlorinated biphenyls 

PID Photoionisation detector 

QA/QC Quality Assurance/Quality Control 

RPD Relative Percent Difference 

SAQP Sampling, Analytical ad Quality Plan 

TPH Total petroleum hydrocarbons 

UCL Upper Confidence Limit (on mean) 

USEPA United States Environment Protection Agency 

VOC Volatile Organic Compound 
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Table 1 - Sample Analysis Summary, Oakdale (Lot 2)
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TP01_0.1-0.2 Clayey Silt 0.4 Broad grid 1 1 1 1 1 1
TP01_0.5-0.6 Clay 0.4 Assess vertical distribution 1
TP02_0.1-0.2 Clayey Silt 0.5 Broad grid 1 1 1 1 1
TP02_0.5-0.6 Clay 0.4 Assess vertical distribution 1
TP03_0.0-0.2 Clayey Silt 0.4 Broad grid 1 1 1 1 1
TP03_0.4-0.6 Clay 0.5 Assess vertical distribution 1
TP04_0.0-0.2 Clayey Silt 0.4 Broad grid 1 1 1 1 1 1
TP05_0.0-0.2 Clayey Silt 0.5 Broad grid 1 1 1 1 1
TP06_0.0-0.2 Clayey Silt 0.4 Broad grid 1 1 1 1 1 1
TP06_0.4-0.6 Clay 0.2 Assess vertical distribution 1
TP07_0.0-0.2 Clayey Silt 0.3 Broad grid 1 1 1 1 1 1
TP08_0.0-0.2 Clayey Silt 0.3 Broad grid 1 1 1 1 1
TP08_0.4-0.6 Clay 0.4 Assess vertical distribution 1
TP09_0.0-0.2 Clayey Silt 0.5 Broad grid 1 1 1 1 1
TP10_0.0-0.2 Clayey Silt 0.4 Broad grid 1 1 1 1 1 1
TP10_0.4-0.6 Clay 0.5 Assess vertical distribution 1
TP11_0.0-0.2 Clayey Silt 0.3 Broad grid 1 1 1 1 1
TP11_0.4-0.6 Clay 0.4 Assess vertical distribution 1
TP12_0.0-0.2 Clayey Silt 0.2 Broad grid 1 1 1 1 1 1
TP13_0.0-0.2 Clayey Silt 0.3 Broad grid 1 1 1 1 1
TP14_0.0-0.2 Clayey Silt 0.5 Broad grid 1 1 1 1 1
TP14_0.4-0.6 Clay 0.6 Assess vertical distribution 1
TP15_0.0-0.2 Clayey Silt 0.3 Broad grid 1 1 1 1 1
TP16_0.0-0.2 Clayey Silt 0.2 Broad grid 1 1 1 1 1
TP16_0.4-0.6 Clay 0.3 Assess vertical distribution 1
TP17_0.0-0.2 Clayey Silt 0.6 Broad grid 1 1 1 1 1
TP18_0.0-0.2 Clayey Silt 0.2 Broad grid 1 1 1 1 1 1
TP19_0.0-0.2 Clayey Silt 0.4 Broad grid 1 1 1 1 1
TP20_0.0-0.2 Clayey Silt 0.2 Broad grid 1 1 1 1 1 1
TP21_0.0-0.2 Clayey Silt 0.3 Broad grid 1 1 1 1 1
TP21_0.4-0.6 Clay 0.3 Assess vertical distribution 1
TP22_0.0-0.2 Clayey Silt 0.6 Broad grid 1 1 1 1 1
TP22_0.4-0.6 Clay 0.4 Assess vertical distribution 1
TP23_0.0-0.2 Clayey Silt 0.6 Broad grid 1 1 1 1 1
TP24_0.0-0.2 Clayey Silt 0.7 Broad grid 1 1 1 1 1
TP24_0.4-0.6 Clay 0.5 Assess vertical distribution 1
TP25_0.0-0.2 Clayey Silt 1.1 Broad grid 1 1 1 1 1 1

25 37 25 25 25 9

DUP01 1 1 1 1 1 1
DUP02 1 1 1 1 1
DUP03 1 1 1 1 1
DUP05 1
DUP06 1
DUP07 1

3 6 3 3 3 1
28 43 28 28 28 10

Rationale

Analyses

Sub Total - Primary Soil Samples

Sample Location 
and Depth (m bgs) Sample Type PID (ppm)

QC Soil Duplicates

Total - Soil Samples

Duplicate of TP07_0.0-0.2
Inter-Laboratory Duplicate of TP13_0.0-0.2

Sub Total - Soil QC Duplicate Samples

Duplicate of TP04_0.0-0.2

Duplicate of TP22_0.0-0.2
Duplicate of TP22_0.4-0.6

Inter-Laboratory Duplicate of TP21_0.0-0.2

Data Entry: KDH
Data Review: AL
HLA ENSR S4074204_Oakdale_Table1 Page 1 of 1



Table 2 - Oakdale (Lot 2), Soil Sample Analytical Results

Sample Location TP01 TP01 TP02 TP02 TP03 TP03 TP04 TP05 TP06 TP06 TP07 TP08 TP08 TP09 TP10 TP10 TP11 TP11 TP12 TP13 TP14 TP14 TP15 TP16 TP16 TP17 TP18 TP19 TP20 TP21 TP21 TP22 TP22 TP23 TP24 TP24 TP25
Sample Depth (mbgs) 0.1-0.2 0.5-0.6 0.1-0.2 0.5-0.6 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2 0.4-0.6 0.0-0.2 0.0-0.2 0.4-0.6 0.0-0.2

Date Sampled 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 14/6/07 14/6/07 14/6/07 14/6/07 14/6/07 14/6/07 14/6/07 14/6/07
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

C10 - C14 - <50 - <50 - <50 - <50 <50 <50 - <50 <50 - <50 <50 - <50 - <50 <50 <50 - <50 <50 - <50 <50 <50 <50 <50 - <50 - <50 <50 - <50
C15 - C28 - <100 - <100 - <100 - <100 <100 <100 - <100 <100 - <100 <100 - <100 - <100 <100 <100 - <100 <100 - <100 <100 <100 <100 <100 - <100 - <100 <100 - <100
C29 - C36 - <100 - <100 - <100 - <100 <100 <100 - <100 <100 - <100 <100 - <100 - <100 <100 130 - <100 110 - <100 <100 <100 <100 <100 - <100 - <100 <100 - <100

Total C10-C36 1000 nc - nc - nc - nc nc nc - nc nc - nc nc - nc - nc nc 130 - nc 110 - nc nc nc nc nc - nc - nc nc - nc

Naphthalene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Acenaphthylene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <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 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Fluorene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Phenanthrene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Anthracene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Fluoranthene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <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 - <0.5 <0.5 <0.5 - <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 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Chrysene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Benzo(b)&(k)fluoranthene - 1 - <1 - <1 - <1 <1 <1 - <1 <1 - <1 <1 - <1 - <1 <1 <1 - <1 <1 - <1 <1 <1 <1 <1 - <1 - <1 <1 - <1
Benzo(a) pyrene 5 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Indeno(1,2,3-c,d)pyrene - 0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <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 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Benzo(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 - <0.5 <0.5 <0.5 - <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 100 nc - nc - nc - nc nc nc - nc nc - nc nc - nc - nc nc nc - nc nc - nc nc nc nc nc - nc - nc nc - nc

Arsenic 500 5 8 5 5 4 5 4 4 3 4 2 3 3 2 4 5 6 6 3 6 5 3 5 5 4 3 6 4 4 4 5 5 6 5 5 15 5
Barium - 87 110 220 140 63 160 90 110 88 130 61 100 35 37 150 210 170 260 96 79 360 190 140 160 370 59 180 150 400 85 55 99 67 78 110 23 130

Cadmium 100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 0.1 0.3 <0.1 0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium 600000 13 14 15 12 6 7 14 14 16 18 8 10 14 11 34 39 22 19 13 17 32 17 21 25 15 10 18 23 80 10 13 10 13 13 15 32 14

Copper 5000 10 23 24 25 7 12 14 19 20 16 8 11 16 11 38 22 29 20 10 41 83 42 41 72 20 7 21 22 22 11 15 12 14 10 11 14 22
Lead 1500 21 14 23 12 10 8 16 18 17 15 9 12 9 10 18 18 22 21 11 17 27 12 23 29 13 10 22 18 12 15 12 13 17 17 14 12 16

Manganese 7500 1280 69 1350 57 280 24 920 1530 1030 190 540 1350 19 110 560 270 920 160 650 1040 570 51 1940 2100 120 410 1230 740 1410 970 120 1600 990 1700 1380 74 730
Nickel 3000 5 5 10 9 2 2 7 11 7 7 4 6 5 3 11 13 11 16 7 9 14 16 14 14 11 3 8 13 35 7 6 6 7 8 5 3 7
Zinc 35000 18 34 46 52 7 9 16 26 22 14 12 14 8 19 68 20 49 40 13 51 140 71 61 130 44 8 35 37 34 18 10 16 21 24 16 12 34

Mercury 75 0.11 0.05 0.1 0.12 0.1 0.06 0.09 0.1 0.14 0.05 0.07 0.08 <0.05 0.09 0.22 <0.05 0.13 0.07 0.06 0.17 0.36 0.06 0.16 0.43 0.05 0.05 0.13 0.09 0.05 0.05 <0.05 0.05 <0.05 0.06 0.06 <0.05 0.08

alpha-BHC - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
Hexachlorobenzene (HCB) - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

beta-BHC - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
gamma-BHC - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

delta-BHC - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
Heptachlor 50 <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

Aldrin <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
Dieldrin <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

Heptachlor epoxide - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
trans-Chlordane <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
cis-Chlordane <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
Endosulfan I - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

4.4’-DDE <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
4.4’-DDD <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
4.4’-DDT <0.2 - <0.2 - <0.2 - <0.2 <0.2 <0.2 - <0.2 <0.2 - <0.2 <0.2 - <0.2 - <0.2 <0.2 <0.2 - <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 - <0.2 <0.2 - <0.2
Endrin - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

Endosulfan II - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
Endosulfan sulfate - <0.05 - <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05

Methoxychlor - <0.2 - <0.2 - <0.2 - <0.2 <0.2 <0.2 - <0.2 <0.2 - <0.2 <0.2 - <0.2 - <0.2 <0.2 <0.2 - <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 - <0.2 <0.2 - <0.2

Dichlorvos - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Mevinphos (Phosdrin) - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Demeton (total) - <1 - <1 - <1 - <1 <1 <1 - <1 <1 - <1 <1 - <1 - <1 <1 <1 - <1 <1 - <1 <1 <1 <1 <1 - <1 - <1 <1 - <1
Ethoprop - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Monocrotophos - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Phorate - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Dimethoate - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Diazinon - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Disulfoton - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Methyl parathion - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Ronnel - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Fenitrothion - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Malathion - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Chlorpyrifos - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Fenthion - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Parathion - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Stirofos - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Prothiofos - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5
Azinophos methyl - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Coumaphos - <0.5 - <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 - <0.5

Dalapon 18470 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
Clopyralid - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1

o-Chlorophenoxy acid - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
p-Chlorophenoxy acid - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1

Dicamba 18468 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
MCPP - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
MCPA 307 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1

Dichlorprop - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
2,4-D 7683 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1

Triclopyr - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
2,4,5-TP (Silvex) 4924 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1

MCPB - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
2,4,5-T 6156 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
Fluxopyr - <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1
2,4-DB 4924 <0.1 - - - - - <0.1 - <0.1 - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - - - <0.1 - <0.1 - - - - - - - <0.1

Notes:
mg/kg = milligrams per kilogram.
(mbgs) = metres below ground surface
nc = not calculated (result/s < EQL)
< # = analyte not detected above laboratory EQL 
Site Assessment Criteria (SAC):
  TPH = NSW EPA (1994) Guidelines
  Metals, PAH, OCP = NSW DEC (2006) Guidelines
  Herbicides = USEPA Region 9, Industrial Land Use (not endorsed by NSW DEC)
- = Not analysed and/or no assessment criteria
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Table 3 - Oakdale (Lot 2), Field and Laboratory QA Duplicate Sample Results

Sample ID DUP01 TP04_0.0- RPD DUP02 TP07_0.0- RPD DUP03 TP13_0.0-0.2 RPD DUP05 TP21_.0-0.2 RPD DUP06 TP22_0.0-0.2 RPD DUP07 TP22_0.4-0.6 RPD 94565d TP01_0.1-0.2 RPD 94595d TP11_0.0-0.2 RPD 94616d TP18_0.0-0.2 RPD 94581d TP06_0.4-0.6 RPD 94629d TP22_0.4-0.6 RPD
Sample Type Duplicate Clayey Silt Duplicate Clayey Silt Duplicate Clayey Silt Duplicate Clayey Silt Duplicate Clayey Silt Duplicate Clay Clayey Silt Clayey Silt Clayey Silt Clay Clay
Date Sampled 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 13/6/07 14/6/07 14/6/07 14/6/07 14/6/07 13/6/07 13/6/07 13/6/07 13/6/07 14/6/07

Units mg/kg mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg %

C10 - C14 - <50 <50 nc <50 <50 nc <50 <50 nc - <50 - - <50 - - - - <50 <50 nc <50 <50 nc <50 <50 nc - - - - - -
C15 - C28 - <100 <100 nc <100 <100 nc <100 <100 nc - <100 - - <100 - - - - <100 <100 nc <100 <100 nc <100 <100 nc - - - - - -
C29 - C36 - <100 <100 nc <100 <100 nc <100 <100 nc - <100 - - <100 - - - - <100 <100 nc <100 <100 nc <100 <100 nc - - - - - -

Total C10-C36 1000 nc nc nc nc nc nc nc nc nc - nc - - nc - - - - nc nc nc nc nc nc nc nc nc - - - - - -

Naphthalene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Acenaphthylene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Acenaphthene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Fluorene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Phenanthrene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Anthracene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Fluoranthene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Pyrene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Benz(a)anthracene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Chrysene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Benzo(b)&(k)fluoranthene - <1 <1 nc <1 <1 nc <0.5 <1 nc - <1 - - <1 - - - - <1 1 nc <1 <1 nc <1 <1 nc - - - - - -

Benzo(a) pyrene 5 <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Indeno(1,2,3-c,d)pyrene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Dibenz(a,h)anthracene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Benzo(g,h,i)perylene - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Sum of reported PAHs 100 nc nc nc nc nc nc nc nc nc - nc - - nc - - - - nc nc nc nc nc nc nc nc nc - - - - - -

Arsenic 500 6 4 40 3 2 40 14 6 80 8 4 67 6 5 18 7 6 15 4 5 22 6 6 0 5 6 18 4 4 0 6 6 0
Barium - 96 90 6 64 61 5 90 79 13 140 85 49 110 99 11 60 67 11 81 87 7 180 170 6 180 180 0 100 130 26 66 67 2

Cadmium 100 <0.1 <0.1 nc <0.1 <0.1 nc <1 0.1 nc <1 <0.1 nc <0.1 <0.1 nc <0.1 <0.1 nc <0.1 <0.1 nc <0.1 <0.1 nc <0.1 <0.1 nc <0.1 <0.1 nc <0.1 <0.1 nc
Chromium 600000 17 14 19 10 8 22 24 17 34 17 10 52 11 10 10 16 13 21 11 13 17 20 22 10 16 18 12 19 18 5 13 13 0

Copper 5000 12 14 15 8 8 0 41 41 0 16 11 37 11 12 9 14 14 0 11 10 10 27 29 7 22 21 5 16 16 0 14 14 0
Lead 1500 22 16 32 11 9 20 18 17 6 23 15 42 14 13 7 16 17 6 17 21 21 21 22 5 19 22 15 16 15 6 17 17 0

Manganese 7500 1410 920 42 910 540 51 1280 1040 21 1520 970 44 2070 1600 26 800 990 21 1070 1280 18 1010 920 9 1060 1230 15 160 190 17 1020 990 3
Nickel 3000 7 7 0 4 4 0 8 9 12 9 7 25 8 6 29 7 7 0 5 5 0 11 11 0 8 8 0 6 7 15 6 7 15
Zinc 35000 16 16 0 11 12 9 45 51 13 30 18 50 24 16 40 21 21 0 20 18 11 47 49 4 33 35 6 11 14 24 20 21 5

Mercury 75 0.06 0.09 40 <0.05 0.07 nc 0.2 0.17 16 <0.1 0.05 nc <0.05 0.05 nc <0.05 <0.05 nc 0.09 0.11 20 0.12 0.13 8 0.12 0.13 8 0.05 0.05 0 <0.05 <0.05 nc

alpha-BHC - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
Hexachlorobenzene (HCB) - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

beta-BHC - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
gamma-BHC - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

delta-BHC - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
Heptachlor 50 <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

Aldrin <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
Dieldrin <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

Heptachlor epoxide - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
trans-Chlordane <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

cis-Chlordane <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
Endosulfan I - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

4.4’-DDE <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
4.4’-DDD <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
4.4’-DDT <0.2 <0.2 nc <0.2 <0.2 nc <0.2 <0.2 nc - <0.2 - - <0.2 - - - - <0.2 <0.2 nc <0.2 <0.2 nc <0.2 <0.2 nc - - - - - -

Endrin - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
Endosulfan II - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -

Endosulfan sulfate - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - <0.05 - - <0.05 - - - - <0.05 <0.05 nc <0.05 <0.05 nc <0.05 <0.05 nc - - - - - -
Methoxychlor - <0.2 <0.2 nc <0.2 <0.2 nc <0.2 <0.2 nc - <0.2 - - <0.2 - - - - <0.2 <0.2 nc <0.2 <0.2 nc <0.2 <0.2 nc - - - - - -

Dichlorvos - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Mevinphos (Phosdrin) - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Demeton (total) - <1 <1 nc <1 <1 nc <0.05 <1 nc - <1 - - <1 - - - - <1 <1 nc <1 <1 nc <1 <1 nc - - - - - -
Ethoprop - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Monocrotophos - <0.5 <0.5 nc <0.5 <0.5 nc <0.2 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Phorate - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Dimethoate - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Diazinon - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Disulfoton - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Methyl parathion - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Ronnel - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Fenitrothion - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Malathion - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Chlorpyrifos - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Fenthion - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Parathion - <0.5 <0.5 nc <0.5 <0.5 nc <0.2 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Stirofos - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Prothiofos - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -
Azinophos methyl - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Coumaphos - <0.5 <0.5 nc <0.5 <0.5 nc <0.05 <0.5 nc - <0.5 - - <0.5 - - - - <0.5 <0.5 nc <0.5 <0.5 nc <0.5 <0.5 nc - - - - - -

Dalapon 18470 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
Clopyralid - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

o-Chlorophenoxy acid - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
p-Chlorophenoxy acid - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

Dicamba 18468 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
MCPP - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
MCPA 307 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

Dichlorprop - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
2,4-D 7683 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

Triclopyr - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
2,4,5-TP (Silvex) 4924 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

MCPB - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
2,4,5-T 6156 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

Fluxopyr - <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -
2,4-DB 4924 <0.1 <0.1 nc - <0.1 - - - - - - - - - - - - - <0.1 <0.1 nc - - - <0.1 <0.1 nc - - - - - -

Notes:
mg/kg = milligrams per kilogram.
RPD = Relative Percent Difference
nc = RPD not calculated (result/s < EQL)
BOLD = result > DQI
- = Not analysed 
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1 INTRODUCTION 
This Appendix describes the Quality Assurance and Quality Control (QA/QC) measures adopted 
for this project.  The site investigation and QA/QC was designed with reference to the Data 
Quality Objectives (DQO) process to optimise the relevance and quality of the data collected. 
 
The DQO process is a systematic, seven-step process that defines the criteria that an 
investigation should satisfy. HLA have utilised DQO process developed by the USEPA (2006) 
Guidance for the Data Quality Objectives Process – EPA QA/G-4 and adopted by NSW DEC 
(2006).  The guidelines incorporate field quality control and laboratory analysis, methods and 
information on laboratory quality control data and have been used to validate the field and 
analytical data for this investigation.  They have been used, in conjunction with the following 
objectives, to validate the field and analytical data for this investigation. 
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2 DATA QUALITY OBJECTIVES 
The DQO process is a systematic, seven-step process that defines the criteria that an 
investigation should satisfy.  These steps are summarised below. 
 
STEP 1: State the Problem 
 
The problem, or project objective, is to assess site suitability for commercial/industrial land-use.  
The site largely comprised rural (grazing) land.  Based on Phase I ESA information reviewed, 
the potential for contamination to be present is considered to be low, however, enviro-soil had 
been applied to surface soils in site areas located away from the riparian zones. 
 
The DQOs required for this project were completed by Alex Latham (HLA Associate 
Environmental Scientist), with review undertaken by Paul McCabe (HLA Principal Environmental 
Scientist). 
 
The roles of the stakeholders involved in the project are as follows: 

• HLA: providing environmental site assessment services; 

• The Austral Brick Company Pty Limited: as the Site owner; 

• Macquarie Goodman: as the developer of the Site; and 

• NSW DEC and Local Council: as regulators. 
 
STEP 2: Identify the Decision/s 
 
To assess the suitability of the Site for commercial/industrial land-use, project decisions 
included: 

• Does the soil and/or groundwater at the Site contain concentrations of the 
contaminants of potential concern (COPC) above NSW DEC endorsed 
assessment criteria for residential land use; 

• Do the results of the investigation provide sufficient information on the nature 
and extent of contamination to allow development of a Remedial Action 
Plan; 

• Is the Site, or can the Site be made suitable for residential land use. 
 
STEP 3: Identify Inputs to the Decision 
 
The primary inputs to assessing the contamination conditions of the Site were:  

• Defining the Site through use of survey plans, and utility plans; 

• Reviewing Site history data and Site condition data (i.e. geology, 
hydrogeology, soils, topographic map etc); 

• Identification of potential receptors and location of sensitive environments; 

• Assessing an appropriate number of locations at the Site, including surface 
and shallow subsurface soils; 

• Using appropriate soil sample collection techniques so as to obtain samples 
representative of the Site conditions; 

• Using appropriate analytical methods (i.e. NATA endorsed) with quantitation 
limits below the adopted Site assessment criteria (SAC);  
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• Assessing for the presence of COPC in natural soil at concentrations above 
NSW DEC (2006) endorsed SAC for commercial/industrial land-use.  If COPC 
are identified above the SAC, results would be statistically evaluated by 
calculation of the 95% Upper Confidence Limit (UCL) of the mean 
concentration; 

• Assessment of the type and location of contamination; 

• Assessment of the migration potential of contamination; and 

• Use of the Data Quality Objectives (DQO) Process (as detailed in this 
Appendix). 

 
STEP 4: Define the Study Boundaries 
 
The study boundaries included: 

• The property boundary as presented on the survey plan and development 
concept drawings; 

• Areas of potential historical and/or present day contamination at the Site.  
The investigation targeted areas where enviro-soils were likely applied (i.e. 
not the riparian zones, where future development is unlikely to occur); 

• Subsurface boundaries included clayey silt (topsoils) and clay soils to 
approximately 1.0 m depth; and 

• Constraints related to the timeframe provided for the investigation. 
 
STEP 5: Develop a Decision Rule 
 
The following decision rules were applied:  

• Comparison of the results to the SAC; and 

• Statistical evaluation of significance of any soil COPC identified at a 
concentration above the SAC. 

 
Step 6: Specify Limits of Decision Error 
 
The acceptable limits on decision errors is described by the DQIs adopted for both the fieldwork 
and laboratory analysis.  A description of the DQIs and assessment of attainment of the DQIs is 
presented in Sections 3 and 4 of this Appendix. 
 
Step 7: Develop the Plan for Obtaining the Data 
 
A conceptual Sampling, Analysis and Quality Plan (SAQP) was developed based on the 
information provided in Steps 1 to 6 above.  The SAQP has been designed to ensure that HLA 
obtains the information required to meet the objectives of the works completed. Main 
components of the SAQP included the following: 

• Excavation of 25 exploratory test pits by backhoe to an approximate depth of 
one metre into natural soil, at locations where enviro-soil was likely applied 
and where future development is likely to occur (i.e. riparian zones excluded 
from assessment).  The exposed soil profile in a test pit wall allows for 
detailed appraisal and logging of soil conditions, and collection of samples 
representative of the target material; 

• Collection of at least three soil samples per test pit, including at the surface, 
and at approximately 0.5 m and 1.0 m below ground surface.  If identified, fill 
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materials were to be sampled, and the uppermost layer of underlying natural 
soil; 

• Field screening soil sub-samples for the presence of volatile organic 
compounds using a calibrated photoionisation detector; 

• Recording of sample identification, date, material type etc; 

• Collection of samples into appropriate sample jars, and subsequent storage 
in an insulated, chilled environment (i.e. esky with crushed ice); 

• Collection of field duplicate samples;   

• Recording of sampling locations by hand-held GPS unit, with subsequent 
‘marriage’ of GPS data to survey data; 

• Analysis of soil samples for the COPC by commercial analytical laboratories, 
in accordance with NATA certified methods and the requirements of NEPC; 
and 

• Comparison of data to NSW DEC (2006) endorsed assessment criteria. 
 
Further information on the SAQP is provided in Section 3 of this Appendix. 
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3 DATA QUALITY INDICATORS 
The following sections assess the achievement of the DQOs, by consideration of the data 
quality indicators (DQIs), including precision, accuracy, reproducibility, completeness and 
comparability.   The project DQIs have been established to set acceptance limits on field and 
laboratory data collected as part of this investigation.  The DQIs are as follows: 
 
DQI Field Laboratory Acceptability Limits 

C
om

pl
et

en
es

s 

All critical locations sampled 
All samples collected (from 
grid and depth) 
SOPs appropriate and 
complied with 
Experienced sampler 
Documentation correct 

All critical samples analysed and all analytes 
analysed according to SAQP 
Appropriate methods 
Appropriate EQLs 
Sample documentation complete 
Sample holding times complied with 

 
 
As per NEPC (1999) 
< nominated criteria 
 
As per NEPC (1999) 

C
om

pa
ra

bi
lit

y Sample SOPs used on each 
occasion 
Experienced sampler 
Climatic conditions 
Same types of samples 
collected 

Same analytical methods used  
Sample EQLs  
Same laboratories (NATA accredited) 
Same units 

As per NEPC (1999) 
 
< nominated criteria 
 

R
ep

re
se

nt
at

iv
en

es
s Appropriate media sampled 

according to SAQP 
All media identified in SAQP 
sampled 
 
 
 

All samples analysed according to SAQP  

Pr
ec

is
io

n SOPs appropriate and 
complied with 
Collection of blind and split 
duplicate samples 

Analysis of: 
Field duplicates (1 in 10 samples) 
Inter-laboratory duplicates (1 in 20 samples) 
Laboratory duplicate samples 

 
RPD of 30 to 50% 
RPD of 30 to 50% 
RPD of 30 to 50% 

A
cc

ur
ac

y 

SOPs appropriate and 
complied with 
Collection of rinsate blanks 

Analysis of: 
Rinsate blanks (1/day) 
Method blanks 
Matrix spikes 
Matrix spike duplicates 
Surrogate spikes 
Laboratory control samples 
Laboratory prepared spikes 
Reagent blanks 
Reference materials 

 
Non-detect for COPC 
Non-detect for COPC 
70 to 130% 
RPD of <30% 
70 to 130% 
70 to 130 % 
70 to 130% 
Non-detect for COPC 
Varies 

 Notes: SOPs = HLA standard operating procedures 
EQLs = laboratory estimated quantitation limits (also known as practical 
quantitation limits, or PQLs) 
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3.1 Field QA/QC 

3.1.1 Field Staff 
Soil samples were collected on 13 and 14 June 2007, by Mr Ken Douglas-Hill, a suitably 
qualified and experienced HLA Environmental Scientist. Soil sampling was undertaken with 
reference to written Standard Operating Procedures for each task that comprised the field 
program. 

3.1.2 Soil Sampling 
Soil sampling was undertaken from the exposed soil profile in the test pit wall and from 
materials that were in the backhoe bucket.  When sampling from the bucket (i.e. generally 
samples from 1.0 m bgs), care was taken to collect soil from the relatively undisturbed bulk of 
material within the bucket, and not from material that had been in contact with the bucket sides.  
Discrete soil samples were collected by gloved hand, and transferred directly to the sample jar.   
 
Samples were generally collected at the surface, 0.5 m, 1.0 m and every metre to the end of the 
borehole and at significant stratigraphic changes.  

3.1.3 Sample Handling and Preservation 
A new pair of disposable nitrile sampling gloves were worn for each sample collection event. 
Soil samples were placed immediately into laboratory prepared and supplied, acid washed and 
solvent jars with screw top Teflon-lined lids. Sample jars were filled so that no headspace 
remained (where practical). 

Soil samples were placed in a chilled, insulated container (esky) with crushed ice between 
sampling and analysis.  Care was taken to keep samples above the melt-water within the esky. 
Samples were preserved for the various contaminants of concern in accordance with the 
requirements of NEPC (1999) as detailed in the table below:  

Matrix Analyte Container 
Soil All COPC 250 mL Glass jar, teflon-lined plastic lids. 

 
Sample numbers, depths, preservation and analytical requirements were recorded on the chain-
of-custody (c-o-c) documentation, which accompanied the samples to the laboratory. Signed 
copies of the c-o-c’s are provided with the laboratory reports in Appendix D. 

3.1.4 Calibration 
Screening of the vapour headspace of soil samples for volatile organic compounds (VOCs) in 
the field was undertaken using a photoionisation detector (PID).  The PID was calibrated by 
Biolab Pty Ltd with isobutylene (97 ppm) prior to the start of field activities and by HLA during 
field activities.   All calibration results were satisfactory.  The PID calibration records are 
included within this Appendix.   

3.1.5 Field Duplicates 
The purpose of field duplicate samples are to estimate the variability of a given characteristic or 
contaminant associated with a population (i.e. measure the precision of the sampling, sample 
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preparation and sample analysis process).  Inter-laboratory duplicates are utilised to assess the 
accuracy of the primary laboratory data. 
 
For this project, duplicate soil samples were collected in the field at a rate of at least one in ten 
primary samples.  Inter-laboratory duplicate soil samples were collected at a rate of at least one 
in twenty primary samples.   
 
The field duplicated soil samples were obtained from similar soils of an identical depth and 
immediately adjacent to the primary sample by placing approximately equal portions of the 
primary sample into two sample jars.  Duplicate samples were labelled so as to conceal their 
relationship to the primary sample from the laboratory and the key to the duplicate samples was 
recorded in the field note book.   
 
It is common that significant variation in duplicate results is often observed (particularly for solid 
matrix samples) due to sample heterogeneity or low reported concentrations near the estimated 
quantitation limit (EQL).  The overall precision of field duplicates, inter-laboratory split and 
laboratory duplicates is generally assessed by their Relative Percent Difference (RPD), given 
by: 
 
RPD =  |C1-C2| X 100  (where C1 = primary sample result 
 (C1+C2)/2   C2 = duplicate sample result) 

 
RPDs for duplicate samples have been compared to criteria presented in the DQI table (refer 
Section 3).  A summary of the field duplicate samples analysed is presented in Table 1 and the 
results are presented on Table 3.  Table 1 shows that duplicate samples were analysed at a 
frequency of approximately 10% and inter-laboratory duplicates at an approximate frequency of 
5%. 
 
The RPD of all field duplicate samples met the DQI, with the following exceptions:  

• DUP02 & TP07_0.0-0.2: the RPD for manganese is 51%.  The calculated 
RPD only marginally exceeds the DQI of 50% and it is noted that the primary 
and duplicate result were well below the site assessment criteria (SAC);  

• DUP03 & TP13_0.0-0.2: the RPD for arsenic is 80%, which is attributed to 
low detected concentrations, and is therefore considered to be acceptable; 
and 

• DUP05 and TP21_0.0-0.2: the RPD for arsenic (67%) and chromium (52%) 
are attributed to low detected concentrations, and are therefore considered 
to be acceptable. 

 
HLA concludes that the precision of the data is sufficient for the purposes of the investigation. 

3.1.6 Decontamination and Rinsate Blanks 
As stated previously, a new pair of disposable nitrile sampling gloves were worn to collect each 
sample, thereby negating the need for decontamination. Collection and analysis of equipment 
rinsate blank samples was not considered necessary. 
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3.2 Laboratory QA/QC 

3.2.1 Analytical Laboratories 
Samples were submitted to the following laboratories: 

• Labmark in Asquith, NSW (primary laboratory): Labmark’s NATA 
accreditation number is 13542, and its analytical procedures are based on 
established internationally-recognised procedures (refer Table in Section 
3.2.2); and 

• ALS in Smithfield, NSW (secondary laboratory): ALS’ NATA accreditation 
number is 825, and its analytical procedures are also based on established 
internationally-recognised procedures (refer Table in Section 3.2.2). 

3.2.2 Analytical Methods 
The laboratory analysis methods are provided on the laboratory certificates in Appendix D and 
summarised below: 
 

Analyte Matrix Reference Method* EQL SAC 
Metals Soil USEPA SW846, 6010 0.05-5  75-600 000 

TPH C10-C36 Soil USEPA 8015A 50-100  1000  

PAH Soil USEPA 8270C 0.5  5-100 

OCP Soil USEPA 8270B 0.05–0.2  50-1000 

OPP Soil  USEPA 8270B 0.5 N/A 

Phenoxy Acid 
Herbicides Soil USEPA 8151 0.1 N/A 

Notes: 
* denotes Laboratory methodology based on Reference Method 
Metals = As, Ba, Cd, Cr, Cu, Hg, Mn, Ni, Pb and Zn 
Estimated Quantitation Limits (EQLs) & Assessment Criteria are mg/kg 
EQLs listed are for the LabMark  
N/A = not applicable 
 
All laboratory EQLs were below DEC endorsed assessment criteria. 

3.2.3 Laboratory (Method) Blanks 
Laboratory or control blanks consist of reagents specific to each individual analytical method 
and are prepared and analysed by laboratories in the same manner as regular samples.  The 
preparation and analysis of laboratory blanks enables the measurement of contamination within 
the laboratory. 
 
Laboratory blanks are typically analysed at a frequency of 1 in 20, with a minimum of one 
analysed per batch.  Review of the laboratory reports indicated that the results for all method 
blanks were below the laboratory EQL.  
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3.2.4 Laboratory Duplicates 
Laboratory duplicate samples are prepared in the laboratory by splitting a field sample and 
analysing it as two independent samples. The analysis of laboratory duplicate samples provides 
an indication of analytical precision and may be influenced by sample heterogeneity.  The 
laboratory duplicate RPDs are used to assess laboratory precision. 
 
Laboratory duplicates are typically analysed at a frequency of 1 in 20, with a minimum of one 
analysed per batch, when the batch size exceeds 5 samples. 
 
Review of the laboratory reports indicated that the frequency of duplicate analyses met the 
required frequency and that all RPDs for the laboratory duplicate samples met the DQI (refer 
Table 3).   

3.2.5 Laboratory Control Samples 
Laboratory control samples (LCS) or Quality Control check samples are prepared within the 
laboratory by spiking an aliquot of an appropriate clean matrix reagent with known 
concentrations of specific analytes.  The LCS sample is then analysed and the results are used 
to assess the laboratory performance on sample preparation and analysis procedure.  Certified 
reference material may also be used to assess analytical accuracy independent of the 
investigations. Accuracy is assessed by calculation of percent recovery. 
 
LCSs are typically analysed at a frequency of 1 in 20, with a minimum of one analysed per 
analytical batch.  Review of the laboratory reports indicated that the percent recoveries for 
laboratory control samples met the DQI.   

3.2.6 Matrix Spikes 
Matrix spikes are samples prepared within the laboratory by dividing a field sample into two 
aliquots, then spiking each with identical concentrations of the analytes.  The matrix spike and 
matrix spike duplicate are then analysed separately and the results compared to determine the 
effects of the sample matrix on the accuracy and precision of the analytes.  Accuracy is 
assessed by the calculation of the percent recovery (PR).  
 
Review of the laboratory reports indicates that matrix spike were analysed at the rate of 1 in 20, 
when the batch size exceeded 5 samples, and that the recovery rates were within the quality 
objectives, with the exception of sample TP24_0.4-0.6 and TP20_0.0-0.2.  In these instances, 
PR’s for arsenic, copper, zinc, nickel and one herbicide compound were marginally below the 
DQI. These results are not considered to compromise the integrity of the obtained data, as 
these compounds have not been identified at concentrations near or above the SAC.  

3.2.7 Surrogates 
Surrogates are compounds which are similar to the organic analytes of interest in chemical 
composition, extraction, and chromatographic behaviour, but which are not normally found in 
field samples.  Surrogates are generally spiked into all sample aliquots prior to preparation and 
analysis by chromatogaphic methods.  PR’s are calculated for each surrogate, providing an 
indication of analytical accuracy.  US EPA methodology (SW–846) requires that surrogate 
testing be performed whenever analysing by Gas Chromatography or HPLC. 
 
Review of the laboratory reports indicated that the PR’s for surrogates met the DQI.   



 Limited Scope Stage 2 Environmental Site Assessment, Lot 2, Oakdale Concept Plan Kemps Creek / Horsley Park, NSW
 

10 S4074204_QAQC_RPT_28Jun07 

3.2.8 Holding Times 
NEPC (1999), APHA 20th Edition and AS2031.1-1986 provide recommended holding times for 
various analyses which must be met in order to consider the results valid. The holding times 
may vary slightly depending on the document referenced.  Review of the chain-of-custody 
documentation and the laboratory reports indicated that the holding time have been met for all 
analyses, as per the following table: 
 
 
 

Analyte Matrix Recommended Maximum Holding Time 
Metals (9) Soil 6 months 

Mercury Soil 28 days 

TPH C10-C36 Soil 14 days 

PAH Soil 14 days 

OCP/OPP Soil 14 days 

Herbicides Soil 14 days 
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4 DATA VALIDATION 
The overall assessment of the quality of the data obtained during this investigation is discussed 
below in terms of the DQI’s provided in Section 3.  The DQIs are as follows: 
 
DQI Description Compliance 

C
om

pl
et

en
es

s 

Completeness is a measure 
of the amount of usable data 
(expressed as %) from a 
data collection activity. 

The completeness of data is defined as the percentage 
of analytical results that are considered valid.  Valid 
chemical data are values that have been identified as 
acceptable or acceptable as qualified during the data 
validation process.  The completeness is a comparison 
of the total number of samples accepted against the 
total number of samples, calculated as a percentage.  
The project goal for completeness is 95%.   
Completeness also includes checking that all entries in 
the data tables are correct, properly entered, and that 
any typographical errors are corrected and the data 
are re-entered properly, as required.   
All samples collected and analysed complied with the 
DQOs and DQIs (apart from minor variances 
discussed and evaluated to be acceptable), as such 
the data obtained is considered to be sufficiently 
quantitative and complete for the purposes of this 
investigation (i.e. >95%) 

C
om

pa
ra

bi
lit

y 

Comparability is the 
confidence (expressed 
qualitatively) that data may 
be considered to be 
equivalent for each sampling 
and analytical event. 

Comparability expresses the confidence with which 
one data set can be compared with another.  In order 
to assess comparability, field sampling procedures, 
laboratory sample preparation procedures, analytical 
procedures, and reporting units must be known and 
similar to established protocols, as was the case 
during this investigation.  Qualitatively, data subjected 
to strict QA/QC procedures will be deemed more 
reliable, and therefore more comparable, than other 
data. 
The sampling was conducted by an HLA 
environmental scientist in accordance with the 
sampling and analysis procedures described in the 
SAQP.  Each analyte was analysed by the same 
analytical laboratory using identical methods, and 
laboratory EQLs were consistent over each laboratory 
batch.  Additionally, a check laboratory was used to 
assess variability between laboratories. 
Based on the above, the data obtained throughout the 
investigation is considered to be suitably comparable.   
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DQI Description Compliance 
R

ep
re

se
nt

at
iv

en
es

s 

Representativeness is the 
confidence (expressed 
qualitatively) that data are 
representative of each media 
present on the site. 

Representativeness expresses the degree to which 
sample data accurately and precisely represent a 
characteristic of parameter variations at sampling 
points or environmental conditions.  Sample 
representativeness is controlled through selecting 
sampling locations that exemplify site conditions and 
obtaining suitable samples from these sites.   
Sample selection and analysis was conducted in order 
to meet the specific objectives of the project.  Analysis 
for the contaminants of concern was selectively 
conducted on soil samples as indicated in analytical 
tables.   
Based on the sampling and analytical regime 
undertaken by HLA, the results obtained are 
considered to be sufficiently representative of the 
subsurface conditions at the locations tested.  

Pr
ec

is
io

n 

Precision is a quantitative 
measure of the variability (or 
reproducibility) of data. 

All work was conducted in accordance with HLA’s 
documented SOPs. 
Precision or variability of the data was assessed by 
determining RPDs between the original and duplicate 
samples analysed. 
Based on results discussed above, HLA considers that 
the precision of the data is sufficient for the purposes 
of this investigation. 

A
cc

ur
ac

y 

Accuracy is a quantitative 
measure of the closeness of 
reported data to the true 
value. 

All work was conducted in accordance with HLA’s 
documented SOPs. 
Accuracy of the data was mainly assessed through 
review of the laboratory QA/QC results, though the 
rinsate blanks also contributed to the assessment of 
accuracy. 
Based on results discussed above, HLA considers that 
the accuracy of the data is sufficient for the purposes 
of this investigation. 

 
 
Based on an assessment of field and laboratory QA/QC data, the reported analytical results are 
considered, by achievement of the DQIs, to be reliable and representative of concentrations of 
the compounds analysed at the locations sampled. 
 
 



Oakdale, Lot 2 - Summary of VENM Documentation

Source of Material Suburb Description Analysed Inspected Vol' (m3) Report Date Consultant Fill Observed Comments

20 Close St Canterbury clayey sands to sandstone 
(SST) bedrock N Y NS 16-Aug-05 Urban Environmental Consultants P/L Y Fill reportedly to go elsewhere

350 Parramatta Rd Homebush clay to shale bedrock N Y NS 17-Aug-05 Douglas Partners Y Fill reportedly to go elsewhere

5-11 Garland St Narremburn clay, weathered SST, 
crushed SST N Y 11000 01-Nov-04 Douglas Partners NS

cnr Nobbs St and The 
Trongate South Granville clay to shale bedrock N Y 3600 02-Jun-04 Environmental Investigation Services NS

55 Miller St Pyrmont SST N Y NS 06-Sep-05 Taylor Geotechnical Engineering Y Fill reportedly to go elsewhere
cnr O'Neill and Stimson 
Sts Guildford clay N Y NS 12-Aug-02 SMEC Testing Services P/L N reportedly a residential site for 60 years

9-11 Wigram St Harris Park clay N Y NS 19-Jun-01 SMEC Testing Services P/L N reportedly a residential site for 50 years
67-69 O'Neill St Guildford clay N Y NS 23-Mar-00 SMEC Testing Services P/L N reportedly a residential site for 25 years
cnr Ann St and 
Addlestone Rd Merrylands clay N Y NS 23-Sep-99 SMEC Testing Services P/L N

23-27 Belmore St Nth Parramatta clay N Y NS 08-Jan-04 SMEC Testing Services P/L N
31 + 33 Gordon St Burwood clay to siltone bedrock N Y NS 21-Feb-00 SMEC Testing Services P/L N reportedly a residential site for 60 years
29-31 Memorial Ave Merrylands clay to siltone bedrock N Y NS 08-Jul-99 SMEC Testing Services P/L N reportedly a residential site for 25 years
20-34 Ashburn Pl Gladesville clays to SST N Y NS 26-Apr-05 Urban Environmental Consultants P/L NS Former aged care facility. Demolition in progress during inspection
Not provided Not Provided Not provided Y Y NS 30-Apr-05 A. D. Envirotech Australia P/L NS no test results provided, results reportedly below SIL1 / PBIL and Inert Waste
cnr O'Brien and Darcy 
Roads (Milsons Park) Westmead clay N Y NS 10-May-05 Douglas Partners Not clear Topsoil might be regarded as fill

cnr Marion and Harris Sts Harris Park clay N Y NS 28-Feb-05 SMEC Testing Services P/L N reportedly a residential site for 50 years

cnr Hassal and Charles 
Sts Parramatta clay N Y NS 22-Jul-02 SMEC Testing Services P/L N reportedly a residential site for 60 years

47-53 Dobson Cres and 2
4 Kinley Pl Baulkham Hills clay N Y NS 27-Mar-01 SMEC Testing Services P/L N reportedly a residential site for 25 years

762-768 Military Rd Mosman sandy and silty clays N Y NS 16-Jul-04 SMEC Testing Services P/L Y Fill reportedly to go elsewhere. Former commercial/residential site
Chatswood-Parramatta 
Rail Link (CRL) Chatswood fill, clay Y Y NS 16-Jul-04 Parsons Brinkerhoff Y Spoil from pile bores. Test results met Inert Waste classification, with TCLP tests

Langston Pl (CRL) Epping clay and shale N Y 400 04-Aug-04 Earth2Water P/L N
84-86 Consett St Concord loam to clay to shale N Y 3000 23-Nov-04 S & N Environmental Engineers and Contractors N Vacant residential, former buildings demolished and removed
84-86 Consett St Concord West clay to shale bedrock N Y NS 28-Jul-04 Aargus Australia N Geotechnical Investigation, 5 boreholes

NS denotes Not Specified in report reviewed
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Laboratory Results 
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