
Our Ref: A412770685 
You Ref: SSI 8931 

16 February 2022 

Jake Shackleton 
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Parramatta, NSW 2150.  

Dear Jake, 

M6 Stage 1 Project 
Re: SSI 8931 Condition of Approval E112 Submission of a Remediation Action 
Plan of the C6 Ancillary Site. Submitted for information 

Transport for NSW (TfNSW) refer to the M6 Stage 1 project (SSI-8931) (the Project), 
approved by the Minister for Planning and Public Spaces on 18 December 2019.  The 
Minister’s Condition of Approval E112 required the preparation of a Remediation Action 
Plan (RAP) where land is subject to remediation to make that land suitable for the final 
intended land use.  

A RAP is required for the former Seven-Eleven located at 734 Princes Highway, 
Kogarah NSW, which is an approved Ancillary Site (C6) for the Project. 

The attached Remedial Action Plan, Princes Highway Construction Ancillary Facility 
(C6) (Attachment A) has been prepared as per the requirements of the Minister’s 
Condition of Approval and is being submitted to the Department of Planning and 
Environment (DPE) for information. 

Should you have any queries in relation to this submission, please contact David 
Lehrbach on 0409 517 746 or David.Lehrbach@transport.nsw.gov.au. 

Yours sincerely 

Teresa Avila 
Project Director M6 Stage 1 

Transport for NSW 

101 Miller Street, North Sydney NSW 2059 | Locked Bag 928, North Sydney NSW 2059 

E M6Stage1@rms.nsw.gov.au W nswroads.work/M6| ABN 18 804 239 602 
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Executive summary 
Tetra Tech Major Projects Pty Ltd (Tetra Tech) was engaged by CPB Contractors Ghella UGL Engineering 
(CGU) joint venture to prepare this Remedial Action Plan (RAP) for the Princes Highway Construction 
Ancillary Facility (C6) (herein interchangeable referred to as the ‘CAF C6’ or the ‘site’) located at 734 and 736 
Princes Highway, Kogarah NSW. CAF C6 forms part of the M6 Stage 1 Project (the ‘M6S1 Project’).  

The CGU joint venture has been awarded the design and construct contract for the M6S1 Project, a major 
road upgrade consisting of twin road tunnels linking the M8 Motorway at Arncliffe to President Avenue in 
Kogarah. The CGU joint venture will utilise Construction Ancillary Facilities (CAFs) during M6S1 construction 
works for use as temporary works compounds. A portion of the CAF C6 will be redeveloped for road widening 
to accommodate a slip lane for the intersection of Princes Highway and President Avenue with the remaining 
portion handed back to Transport for NSW (TfNSW) for divestment.  

At the time this report was written, the site was occupied by a disused service station and vehicle 
maintenance workshops comprising the former service station convenience store, two motor vehicle 
workshops and two awnings covering the former locations of fuel bowsers. The site is known to be 
contaminated with petroleum hydrocarbons associated with the storage of petroleum products and 
maintenance of vehicles since the 1950s. The property contains 13 underground storage tanks (USTs), 10 of 
which have been foam-filled and the other 3 considered to be previously decommissioned in-situ (possibly 
filled with concrete or sand). 

A summary of several previous contamination reports indicated that residual contamination at the site is 
present within fill materials and underlying residual sandy clays. The fill material is typically between 0.5 to 
1.15 m thick and is comprised of gravelly sand that contained building rubble (concrete, bricks and asphalt). 
One fragment of non-friable asbestos was encountered within the fill at one borehole near the northern 
boundary during a Stage 2 DSI (Cardno, 2020). Hydrocarbon (fuel) odours were reported within fill and 
residual soils during the Stage 2 DSI at all 8 soil sampling locations. Soil results obtained during the Stage 2 
DSI reported concentrations above the adopted human health criteria for F1 TRH and/or benzene near the 
southern bowsers, near the entrance to the former vehicle maintenance garage and at the northern site 
boundary (on either side of the former workshop). The soil impacts were reported in samples from between 1 
to 2 m BGL.  

Groundwater is generally encountered around 1.5 m BGL in a sandy clay aquifer. Groundwater is inferred to 
flow towards the east. LNAPL has historically been reported at the site, and off-site to the north. Groundwater 
remediation was undertaken to prevent off-site migration of LNAPL at the northern eastern portion of the site 
between 2017 to 2019. Contaminant concentrations in groundwater were below the applicable ASC NEPM 
‘commercial / industrial’ HSL for vapour intrusion during a GME undertaken by Cardno in September 2020, 
indicating that a health risk to on-site workers due to vapour intrusion into indoor air is unlikely. Groundwater 
results along the down-gradient (eastern) boundary did not exceed the HSL-A/B criteria applicable for 
assessing potential vapour intrusion risk to off-site residential receptors to the east of the site. The off-site 
extent of the groundwater plume requires confirmation. 

A potential human health risk from vapour intrusion and direct contact may arise for workers undertaking 
intrusive earthworks and maintenance on existing shallow subsurface utilities, particularly to the north and 
north east of the site.  

The outcomes of a preliminary risk assessment undertaken by Cardno (November 2020) for a residential 
exposure scenario indicated that concentrations of volatile petroleum hydrocarbons in soil vapour and 
groundwater beneath the offsite residential apartment building immediately north of the site were not likely to 
pose an unacceptable risk to onsite residents. The NSW EPA requested confirmation of the preliminary risk 
assessment outcomes. 
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Contamination at the site presents a potentially unacceptable risk to human health and the environment which 
may warrant remediation. In December 2020, TfNSW notified the site to NSW Environment Protection 
Authority (EPA) under Section 60 of the Contaminated Land Management Act 1997 (the Act). In July 2021, 
NSW EPA subsequently decided that the contamination warranted regulation and declared the site 
significantly contaminated under Section 11 of the Act.    

The objective of this RAP is to assess methods of treatment or management of contamination at the site so 
that potential health and ecological risk to future site users and to residents to the north of the site may be 
made acceptable. Based on contamination identified, the proposed redevelopment and a review of 
appropriate remedial options, the preferred remedial strategy to mitigate contamination risks is to excavate 
UPSS infrastructure and associated heavily impacted soils to make the site suitable for the intended uses. 
Surplus soils generated by the excavations will be disposed off-site as waste. Detailed procedures are 
provided for the remediation and validation works, including the remediation criteria used to validate that the 
site is suitable for the intended non-residential use. 

CGU has prepared an Unexpected Finds Procedure that must be implemented should unexpected or new 
contaminated land or asbestos (actual or suspected) be unearthed or otherwise discovered during 
construction. 

At the completion of the remedial works, a validation report will be prepared in general accordance with NSW 
EPA 2020 Guidelines for Consultants Reporting on Contaminated Land, and the National Environment 
Protection (Assessment of Site Contamination) Measure, 1999 (amended April 2013), documenting the works 
as completed and the resultant site contamination status. Further assessment of the potential risks to off-site 
receptors shall form part of the validation.  

Subject to the successful implementation of the measures detailed in this RAP and, if needed, implementation 
of an LTEMP to manage residual groundwater contamination, it is considered that the site can be made 
suitable for the proposed commercial / industrial land-use 

 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd iv 
ABN 55 139 460 521 

CONTENTS 

1. INTRODUCTION ........................................................................................................................................ 1 

2. BACKGROUND ......................................................................................................................................... 1 

2.1 The M6S1 Project ............................................................................................................................ 1 

2.2 The CAF C6 Development ............................................................................................................... 1 

2.3 Contamination Findings at CAF C6 ................................................................................................. 2 

3. OBJECTIVES ............................................................................................................................................. 2 

4. SCOPE OF WORKS .................................................................................................................................. 2 

5. TECHNICAL AND REGULATORY FRAMEWORK .................................................................................. 4 

6. SITE INFORMATION ................................................................................................................................. 5 

6.1 Site Identification .............................................................................................................................. 5 

6.2 Site Description ................................................................................................................................ 6 

6.3 EPA Declaration ............................................................................................................................... 6 

7. ENVIRONMENTAL SETTING SUMMARY ................................................................................................ 7 

8. SITE HISTORY SUMMARY ....................................................................................................................... 9 

8.1 Previous Reports .............................................................................................................................. 9 

 Info Doc 524 – Cardno Stage 2 DSI, 2020 .......................................................................... 10 

 Info Doc 565 – Cardno (7-Eleven UPSS Options) 2020 ..................................................... 12 

 Info Docs 566, 567 & 568 – 7-Eleven NSW EPA Notification ............................................. 12 

 Info Doc 569 and 570 – Cardno (7-Eleven Ground Gas) 2020 ........................................... 13 

 Info Doc 571 – Cardno (7-Eleven GME) 2020 ..................................................................... 14 

 Info Doc 572 – Cardno (UPSS Decommissioning) 2020 ..................................................... 15 

 Info Doc 578 and 580 (UST Notifications) ........................................................................... 15 

 Info Doc 592 (7-Eleven MW19 GME 2020) ......................................................................... 15 

 Info Doc 594 (EPA Declaration) ........................................................................................... 16 

8.2 Summary of contamination ............................................................................................................ 17 

 UPSS and Past Remediation Infrastructure ........................................................................ 17 

 Soil ....................................................................................................................................... 17 

 Groundwater ........................................................................................................................ 18 

 Soil vapour ........................................................................................................................... 21 

 Hazardous building materials .............................................................................................. 21 

9. INTEGRITY OF INFORMATION .............................................................................................................. 21 

10. CONCEPTUAL SITE MODEL ................................................................................................................. 22 

10.1 Contamination Sources and Contaminants of concern ................................................................. 22 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd v 
ABN 55 139 460 521 

10.2 Contaminant Transport and Exposure Mechanisms ...................................................................... 22 

10.3 Potential Receptors ........................................................................................................................ 22 

10.4 Plausible source-pathway-receptor linkages ................................................................................. 22 

10.5 Data gaps ....................................................................................................................................... 25 

11. REMEDIAL GOALS AND OPTIONS APPRAISAL ................................................................................. 25 

11.1 GOals of the remedial work ........................................................................................................... 25 

11.2 Remediation policy ......................................................................................................................... 25 

11.3 Remedial options appraisal ............................................................................................................ 26 

12. REMEDIATION CRITERIA ...................................................................................................................... 29 

12.1 soil validation .................................................................................................................................. 29 

 Hydrocarbons ....................................................................................................................... 29 

 PAHs .................................................................................................................................... 31 

 Asbestos .............................................................................................................................. 31 

12.2 soil vapour ...................................................................................................................................... 32 

12.3 Waste classification ........................................................................................................................ 33 

12.4 Groundwater investigation levels ................................................................................................... 33 

 Assessment of Environmental Values ................................................................................. 34 

 Adopted Investigation Levels for Groundwater Assessment ............................................... 34 

12.5 Environmental Criteria during Remediation Work .......................................................................... 35 

13. PREFERRED REMEDIAL STRATEGY ................................................................................................... 36 

13.1 Proposed Sequence of Works ....................................................................................................... 36 

 Preliminaries ........................................................................................................................ 36 

 Site Establishment ............................................................................................................... 37 

 Test pitting investigation ...................................................................................................... 37 

 UPSS Removal, Excavation & Offsite Disposal of Contaminated Soil ................................ 37 

 Monitoring of Remediation Work ......................................................................................... 40 

 Record Keeping ................................................................................................................... 40 

 Long Term Management ..................................................................................................... 40 

13.2 Environmental Controls during remediation works ........................................................................ 41 

 Odours and vapours ............................................................................................................ 41 

 Dust ...................................................................................................................................... 41 

 Plant and machinery ............................................................................................................ 42 

 Noise .................................................................................................................................... 42 

 Water and sediment management....................................................................................... 42 

 Equipment and cleaning operations .................................................................................... 43 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd vi 
ABN 55 139 460 521 

 Site security ......................................................................................................................... 43 

 Working hours ...................................................................................................................... 43 

 Contact information .............................................................................................................. 43 

 Incident response ............................................................................................................ 43 

 Contingency management .............................................................................................. 44 

14. VALIDATION PLAN ................................................................................................................................. 45 

14.1 DATA QUALITY OBJECTIVES ...................................................................................................... 45 

14.2 Validation sampling ........................................................................................................................ 45 

 Validation of UPSS Removal ............................................................................................... 45 

 Sampling Previously Unassessed Areas ............................................................................. 46 

 Post-remediation GME ........................................................................................................ 46 

 Plume delineation and off-site vapour assessment ............................................................. 47 

 Stockpile sampling ............................................................................................................... 47 

 Imported Fill Assessment .................................................................................................... 47 

14.3 VALIDATION SAMPLING PROTOCOLS ...................................................................................... 48 

 Laboratory Analysis ............................................................................................................. 48 

 Sample Nomenclature ......................................................................................................... 48 

 Sample Storage and Preservation ....................................................................................... 49 

 Sampling Equipment Decontamination Procedures ............................................................ 49 

 Equipment Calibration ......................................................................................................... 49 

 Field Quality Control Samples ............................................................................................. 49 

 Validation Criteria ................................................................................................................ 50 

14.4 Quality assurance and control ....................................................................................................... 50 

14.5 Validation Report ............................................................................................................................ 50 

15. UNEXPECTED AND NEW FINDS ........................................................................................................... 51 

16. CONCLUSION ......................................................................................................................................... 51 

 

LIST OF TABLES 

Table 6.1 Site Identification Details – Former 7-Eleven Site ................................................................................ 5 
Table 6.2 Site Identification Details of Neighbouring Residential Properties ....................................................... 5 
Table 7.1 Summary of Environmental Setting ...................................................................................................... 7 
Table 10.1 Conceptual Site Model Summary ..................................................................................................... 23 
Table 11.1: Remedial Options Appraisal for Petroleum Hydrocarbon Contamination ....................................... 27 
Table 11.2: Remedial Options Appraisal for Asbestos (where significant quantities are encountered) ............ 29 
Table 12.1 Soil health screening levels for vapour intrusion into buildings and direct contact– commercial land 

use.................................................................................................................................................. 30 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd vii 
ABN 55 139 460 521 

Table 12.2 Soil health screening levels for vapour intrusion into trenches and direct contact – intrusive 
maintenance workers ..................................................................................................................... 31 

Table 12.3 TPH management limits for commercial/industrial land use and coarse soil ................................... 31 
Table 12.4 Health-based investigation levels for HIL-D - PAHs ......................................................................... 31 
Table 12.5 - Health screening levels for asbestos in soil ................................................................................... 32 
Table 12.6 - Adopted Soil Vapour Assessment Criteria (mg/m3) ....................................................................... 33 
Table 12.7 Groundwater health screening and investigation levels µg/L ........................................................... 35 
Table 13.1 Summary of UST capacity ................................................................................................................ 38 
Table 13.2 Contingency management plans ...................................................................................................... 44 
Table 14.1 Proposed Laboratory Analysis for Imported Soil Materials....................................................... 48 
 

APPENDICES 

Appendix A: Figures 
Appendix B: Results summary tables 
Appendix C: Borehole logs 
Appendix D: Data Quality Objectives & Indicators 
Appendix E: Final Declaration of Significantly Contaminated Land 
 

  



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd viii 
ABN 55 139 460 521 

ACRONYMS/ABBREVIATIONS 

Acronyms/Abbreviations Definition 

ACM Asbestos-containing materials 

AFFF Aqueous Film Forming Foam 

AHD Australian Height Datum 

ALS Australian Laboratory Services 

ANZECC Australian and New Zealand Environment and Conservation Council 

ASS Acid Sulphate Soils 

BGL Below Ground Level 

BTEXN Benzene, Toluene, Ethylbenzene, Xylenes and Naphthalene 

BTOC Below Top of Casing 

C6-C36 Hydrocarbon chain length fraction 

CAF Construction Ancillary Facility 

CGU CPB Contractors Ghella UGL Engineering 

CLM Contaminated Land Management 

COC Chain of Custody 

COPC Contaminants of Potential Concern 

CSM Conceptual Site Model 

DP Deposited Plan 

DPI&E Department of Planning, Industry and Environment 

DSI Detailed Site Investigation 

DTW Depth to Water 

EC Electrical Conductivity 

EPA Environment Protection Authority 

EPL Environmental Protection Licence 

GME Groundwater Monitoring Event 

HSL Health Screening Level 

IP Interface Probe 

LAA Licensed Asbestos Assessor  

LNAPL Light Non-Aqueous Phase Liquid 

LOR Limit of Reporting 

LTEMP Long Term Environmental Management Plan 

µg/L Micrograms per Litre 

mg/L Milligrams per Litre 

M6S1 M6 Motorway Stage 1 

MPVE Multi-Phase Vacuum Extraction 

MW Monitoring Well 

NATA National Association of Testing Authorities 

NE Not Established 

NEPC National Environment Protection Council 

NEPM National Environment Protection Measure 

NHMRC National Health and Medical Research Council 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd ix 
ABN 55 139 460 521 

NOA Naturally Occurring Asbestos 

NSW EPA New South Wales Environment Protection Authority 

PID Photoionisation Detector 

POEO Protection of the Environment Operations 

RAP Remedial Action Plan 

SCR Site Contamination Report(s) 

SSI State Significant Infrastructure 

SWL Static Water Level 

TfNSW Transport for NSW 

TDS Total Dissolved Solid 

TRH Total Recoverable Hydrocarbon 

UPSS Underground Petroleum Storage System 

UST Underground Storage Tank 

VMP Voluntary Management Proposal 

VOC Volatile Organic Compound 

 

 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd 1 
Report reference number: M6S1-COF-NWW-ENLD-RPT-670752_v3 
Date: 10 February 2022 

1. INTRODUCTION 

Tetra Tech Major Projects Pty Ltd (Tetra Tech) was engaged by CPB Contractors Ghella UGL Engineering 
(CGU) joint venture to prepare this Remedial Action Plan (RAP) for the Princes Highway Construction 
Ancillary Facility (C6) (herein interchangeable referred to as the ‘CAF C6’ or the ‘site’) located at 734 and 736 
Princes Highway, Kogarah NSW. CAF C6 forms part of the M6 Stage 1 Project (the ‘M6S1 Project’). The 
location of the M6S1 Project and CAF C6 is shown on Figure 1 in Appendix A.  

2. BACKGROUND 

2.1 The M6S1 Project 

The CGU joint venture has been awarded the design and construct contract for the M6S1 Project. The M6 
Motorway is part of the 40-year vision of the NSW Government for transport outcomes in NSW. The M6S1 
Project will consist of twin road tunnels, approximately four kilometres in length, linking the M8 Motorway at 
Arncliffe to President Avenue in Kogarah. The new motorway will deliver the missing link from Sydney’s south 
to the wider motorway network, making journeys easier, faster and safer. The CGU joint venture will utilise six 
Construction Ancillary Facilities (CAFs) denoted C1 to C6. The CAF C6 site will be used by CGU during M6S1 
construction works. Following M6S1 constructions activities, part of the CAF C6 site will be redeveloped for 
road widening and the remainder handed back to Transport for NSW (TfNSW) (as shown on Sheet A.2 in 
Appendix A). 

A State Significant Infrastructure (SSI) Application (Ref: SSI 8931) for the M6S1 Project was approved by the 
NSW Minister for Planning and Public Spaces (Department of Planning, Industry and Environment (DPI&E)) in 
December 2019. The Infrastructure Approval included Condition E112 (Contaminated Sites) which required 
the preparation of: 

 Site Contamination Report(s) (SCR). 

 Remedial Action Plan(s) prior to undertaking remediation. 

 Section A Site Audit Statement(s) and Site Audit Report(s) prior to the commencement of operation, if 
required. 

2.2 The CAF C6 Development 

The CAF C6 site comprises a former 7-Eleven service station (734 and 736 Princes Highway) and adjacent 
footpaths (736 Princes Highway). Redevelopment at the site will be carried out in two stages comprising 
Stage 1 (Early Works) and Stage 2 works (road widening). Stage 1 works will comprise preparation of the site 
for use as a temporary works compound to support the construction of the tunnels and interface of the tunnels 
with surface roads. A portion of the site will be redeveloped during Stage 2 for road widening to accommodate 
a slip lane for the intersection of Princes Highway and President Avenue. Once construction of the road 
upgrade is complete, the remainder of the site will be provided to TfNSW property group for divestment.  

Stage 1 Early Works at the site will include the demolition of existing buildings (including slabs and 
foundations) and the removal and validation of the former Underground Petroleum Storage Systems (UPSS) 
A total of 13 underground storage tanks (USTs) and associated fuel lines and vents have previously been 
identified. Utilities and stormwater infrastructure will be relocated as part of Stage 1 works. 

Following site validation, the site will be prepared as a temporary construction compound to facilitate 
equipment laydown and parking of construction vehicles.  
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Stage 2 (road widening) works at the site will include the construction of the slip lane on the south-western 
portion of CAF C6. 

2.3 Contamination Findings at CAF C6 

The site is known to be contaminated with petroleum hydrocarbons associated with the former use of the site 
as a service station and vehicle maintenance workshop since the 1950s. Groundwater remediation was 
carried out at the site between 2017 and 2019 including the installation of a groundwater interception trench, 
groundwater extraction and treatment system to reduce the mass of dissolved phase hydrocarbons and 
LNAPL migrating off-site in groundwater.  

The property contains 13 USTs, 10 of which have been foam filled and the other three considered to be 
previously decommissioned in-situ (possibly filled with concrete or sand). 

Contamination at the site presents a potentially unacceptable risk to human health and the environment which 
may warrant remediation. In December 2020, TfNSW notified the site to NSW Environment Protection 
Authority (EPA) under Section 60 of the Contaminated Land Management Act 1997 (the Act). NSW EPA 
subsequently reviewed documents relating to assessment of the contamination at the site and decided that 
the contamination was significant enough to warrant regulation, declaring the site significantly contaminated 
under Section 11 of the Act.  The Declaration was issued on 7 July 2021 (No. 20211101, Area 3478). A copy 
of the Declaration of Significantly Contaminated Land is provided as Appendix E. 

The NSW EPA have requested that further assessment is required to better understand the extent of the 
contamination to the north of the property, and the potential risks to off-site receptors over the extent of the 
contaminated groundwater plume. Management may be required to prevent the further migration of 
contamination from the site and to address any identified off-site risks. 

 

3. OBJECTIVES  

The objectives of this RAP are to: 

 Assess methods of treatment or management of contamination at the site so that potential health and 
ecological risk to future site users and to residents to the north of the site may be made acceptable.  

 Design a remediation strategy capable of:  

 Making the site suitable in the short term as a CAF to be used by the M6 Stage 1 Project. 

 Making the site suitable at the end of the Project as a road corridor meeting commercial / industrial D 
land use under the NEPM D guidelines and so that no significant contamination continues to migrate 
from the site. 

 Confirming that contamination that has migrated from the Site does not pose an unacceptable risk to 
existing and future residents occupying adjacent buildings. 

 Allowing the EPA to rescind the Declaration as soon as practicable. 

 Allowing the Site Auditor to issue a Section A1 site audit statement for the site prior to the completion 
of the Project. 

4. SCOPE OF WORKS 

The scope of works for this RAP are to: 

 Summarise the findings of the preliminary and detailed site investigations and risk assessment and 
present the refined conceptual site model. 
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 Document the identified contamination risks to human health and/or the environment. 

 Set remediation objectives that ensure the remediated site will be suitable for its current and/or proposed 
use and which will result in no unacceptable risk to human health or to the environment and state 
remediation criteria. 

 Define the extent of remediation required across the site. 

 Assess options and remedial technologies to achieve the remediation objectives and select and justify a 
preferred approach, which must include the consideration of the principles of ecologically sustainable 
development. 

 Document in detail all procedures and plans to reduce risks posed by contamination to acceptable levels 
for the proposed site use. 

 Identify the need for, and reporting requirements of, remedial technology pilot trials (if applicable). 

 Establish the environmental safeguards required to complete the remediation in an environmentally 
acceptable manner, including consideration of the potential for off-site impacts (such as air quality, odour 
and aesthetics). 

 Address contingencies and unexpected finds protocols. 

 Identify the necessary approvals and licences required by regulatory authorities including any items 
contained in development consent conditions. 

 Clearly outline waste classification, handling and tracking requirements in accordance with the Guidelines 
for the NSW Site Auditor Scheme and Waste Classification Guidelines (EPA 2014). 

 Ensure remediation is consistent with relevant laws, policies (including planning instruments and policies) 
and guidelines and reference these in the remedial action plan. 

 Identify how successful implementation of the remedial action plan will be demonstrated, for example the 
validation requirements by documentation of site works and sampling and analysis etc (when sampling 
and analysis is required, a validation sampling and analysis quality plan must be included, with clearly 
defined acceptance validation criteria indicating what statistics will be used and any trend analysis 
following remediation, for example, applying the Mann-Kendall test). 

 Assess the need for, and nature of, any long-term management and/or monitoring following the 
completion of remediation. 

To fulfil these objectives, Coffey has prepared this RAP in general accordance with the reporting requirements 
for a RAP that are set out in Section 1.6 of the NSW EPA Contaminated Land Guidelines for Consultants 
Reporting on Contaminated Sites1 (2020).   

  

 
1 NSW Environment Protection Authority (EPA). Contaminated Land Guidelines: Consultants Reporting on Contaminated 
Sites, 5 May 2020. 
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5. TECHNICAL AND REGULATORY FRAMEWORK 

This RAP has been developed in general accordance with the following legislation, industry standards, codes 
of practice, and guidance documents, where relevant: 

 Friebel, E & Nadebaum, P 2011, Health screening levels for petroleum hydrocarbons in soil and 
groundwater. Part 2: Application document. CRC CARE Technical Report No.10, CRC for Contamination 
Assessment and Remediation of the Environment, Adelaide, Australia.  

 HEPA PFAS National Environmental Management Plan, Version 2.0 – January 2020. Heads of EPAs 
Australia and New Zealand 

 NSW Work Health and Safety (WHS) Act 2011 (WHS Act 2011). 

 NSW WHS Regulation 2017 (WHS Regulation 2017). 

 NSW Contaminated Land Management Act 1997. 

 Protection of the Environment Operations (POEO) Act 1997 (POEO Act 1997). 

 POEO (Waste) Regulation 2014 (POEO Waste Regulation 2014). 

 National Environment Protection Council, National Environment Protection (Assessment of Site 
Contamination) Measure, 1999 (amended April 2013) (ASC NEPM 2013). 

 NSW EPA Contaminated Land Guidelines: Consultants Reporting on Contaminated Sites, 2020 (NSW 
EPA 2020a). 

 NSW EPA Contaminated Land Guidelines: Assessment and Management of Hazardous Ground Gases 
(NSW EPA 2020b). 

 NSW EPA Waste Classification Guidelines: Part 1 – Classifying Waste, 2014 (NSW EPA Waste 
Classification Guidelines 2014). 

 Protection of the Environment Operations (Underground Petroleum Storage Systems) Regulation 2019 
under the Protection of the Environment Operations Act 1997. 
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6. SITE INFORMATION 

6.1 Site Identification 

Site identification details for the former 7-Eleven site are summarised in Table 6.1. The location of the site is 
shown on Figure 1. 

Table 6.1 Site Identification Details – Former 7-Eleven Site 

Item Comment 

Address The Princes Highway CAF encompasses 734 and 736 Princes Highway, Kogarah. 

Lot/Section/Plan The Princes Highway CAF encompasses the following lots: Lot 1 in DP449433, Lot 1 in 
DP659365, Lot 2 in DP659366, and Lot 2 in DP659367. 

Site Area Approximately 2,180m2 (0.2 hectares). 

Current Land Zoning B1: Neighbourhood Centre 

SP2: Classified Road 

Source: Bayside Local Environmental Plan 2021 

Final Land Zoning IN2: Light Industrial 

Current Land Use Former 7-Eleven Service Station (734 and 736 Princes Highway) and adjacent footpaths (736 
Princes Highway). 

Proposed Final Land 
Use 

Mixed commercial (B1 zoning) and roadway (SP2 zoning). 

Surrounding Land 
Use 

North: High density residential 

East: Cross Lane followed by high density residential 

South: President Avenue followed by St George TAFE 

West: Princes Highway followed by combined commercial/high density residential 

Site identification details for neighbouring residential properties to the north and east of the site are included in 
Table 6.2. 

Table 6.2 Site Identification Details of Neighbouring Residential Properties 

Item Comment 

Address 2 President Avenue, Kogarah 

 

732 Princes Highway, Kogarah 

Lot/Section/Plan SP9486  

 

SP9797 

Site Area Approx. 998 m2 Approx. 1,158 m2 

Current Land Zoning 
Source: Bayside Local 
Environmental Plan 
2021 

R4 High Density Residential  R4 High Density Residential 

Current Land Use Residential apartments with no living space 
on the ground floor (ie soil contact) 

Residential apartments with living space on 
the ground floor in contact with soil 

Proposed Final Land 
Use 

Residential apartments Residential apartments 
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6.2 SITE DESCRIPTION 

At the time this report was written, the site was occupied by a disused service station and motor vehicle 
workshop comprising the following features: 

 A centrally located L-shaped structure formerly used as a service station convenience store and motor 
vehicle workshop. The eastern and northern portions of the building were occupied by motor vehicle 
workshops. The buildings typically were of brick and metal construction. Concrete and asphalt hardstand 
was present across the site. 

 Two awnings covering the former locations of fuel bowsers. The awnings extended south and west off the 
former convenience store. 

 UPSS infrastructure remaining in-situ beneath the site comprises 13 USTs and associated pipework (fuel 
lines and vents). The USTs range in size from 4.27kL to 56kL and were used to store diesel and 
petroleum products. Cardno (2020) managed the in-situ decommissioning of all USTs and associated 
pipework, except 3 USTs and pipework that were found to have been previously decommissioned.  

 The site and surrounding area were noted to slope gently down to the east. 

 The site was enclosed by a combination of timber and galvanized steel fencing. 

6.3 EPA DECLARATION 

In July 2021, the NSW EPA declared the land at 734 Princes Highway, Kogarah as significantly contaminated 
under the CLM Act 1997. A summary of the Declaration has been made within Section 8.1.9.CGU has been 
appointed by TfNSW (site owner) to execute this RAP and validate that the site and land affected by 
contamination migrating from the site is suitable for their intended uses. 

This RAP will form a Voluntary Management Proposal. A validation report will be prepared that summarises 
the remediation and assessment works required by the RAP. The validation report will be submitted to NSW 
EPA in consideration of repealing the Declaration. 
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7. ENVIRONMENTAL SETTING SUMMARY 

Table 7.1 provides a summary of the environmental setting of the site as discussed in previous reports which 
are listed in Section 0. A description of the site at the time that this report was written is included in Section 
6.2. 

Table 7.1 Summary of Environmental Setting  

Topography & 
Drainage 

The site is stepped from 15 m Australian Height Datum (m AHD) in the south west corner and 12 m 
AHD in the north east corner. 

The site and neighbouring land surfaces are predominantly covered in hardstand with stormwater 
infrastructure responsible for drainage of water from the site. The site is identified as being in the 
catchment of Muddy Creek (a concrete lined drainage channel located approximately 800 m north) 
which feeds Cooks River near the mouth of Botany Bay, located approximately 3.25 km north east. 

Hydrogeology Based on the topography of the site and surrounds, the expected groundwater flow direction is to 
the east/north-east towards Rockdale Wetlands (630 m to the east). Groundwater recharge is likely 
to occur by infiltration through landscaped areas on residential properties upslope to the west. There 
is potential for recharge through leaky stormwater pipes along the Princes Highway. 

Standing water levels measured at the site in February 2021 (Cardno, 2021) ranged from 0.67 m 
below top of casing (m btoc) to 2.690 m btoc. A groundwater contour plan based on the 
groundwater levels during the Cardno GME (2020) indicated a groundwater flow direction of east. 
The contour plan is provided as Figure 2 in Appendix A. 

The site is not situated within the Botany Sands Drinking Water Exclusion Zone. 

Regional 
Geology 

The site is shown as being underlain by the Triassic, Hawkesbury Sandstone which is described as 
medium- to coarse-grained quartz sandstone with minor shale and laminite lenses (GS NSW, 2018). 
Cardno’s borehole logs (included in Appendix C) reported bedrock at approximately 3 m below the 
current surface. 

Soil Landscape The soil landscape for the area is described by the NSW Planning, Industry and Environment Soil 
Landscape Series for Lucas Heights as “gently undulating crests and ridges on plateau surfaces of 
the Mittagong formation (alternating bands of shale and fine-grained sandstones). Local relief to 30 
m, slopes <10%. Rock outcrop is absent. Extensively or completely cleared, dry sclerophyll low 
forest and woodland. Soil are described as moderately deep (50-150 cm), hardsetting Yellow 
Podzolic Soils and Yellow Soloths (Dy2.41); Yellow Earths (Gn2.24) on outer edges 

Naturally 
Occurring 
Asbestos 

There is a low probability of encountering naturally occurring asbestos (NOA) at the site within 10m 
of the land surface. 

Fill materials Borehole logs from previous intrusive investigations indicate the presence of fill materials beneath 
the site. The fill material is typically between 0.5 to 1.15 m thick and is comprised of gravelly sand 
that contained building rubble (concrete, bricks and asphalt). 

Acid Sulfate 
Soils Risk and 
Classification 

The site is shown in acid sulfate soil (ASS) planning maps (Rockdale LEP, 2011) as being within a 
Class 5 area for acid sulfate soils , these areas are defined as being within 500 m of an adjacent 
Class 1, 2, 3 or 4 land that is below 5 mAHD and are not reflective of risk of ASS on the Class 5 
land. Development consent is required for Class 5 areas if the water table is likely to be lowered 
below 1 m AHD on the adjacent Class 1, 2, 3 or 4 land. 

A review of acid sulfate soil risk mapping (DLWC Map ref: Botany Bay 9130S3) identifies no risk of 
ASS at the Site but shows areas east of the Site, underlying Bicentennial Park as being a high risk 
of ASS at between <1 m to 3 m below ground level. ASS formation in these areas has been 
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associated primarily with aeolian depositional processes with estuarine process responsible in the 
vicinity of former wetland areas and some pockets of disturbed terrain also noted. 

Groundwater 
Bore Search 

A search of the WaterNSW Real-time Water Data register on 21 October 2020 identified three 
registered groundwater bores within a 500m radius of the Site, one approximately 400m upgradient 
to the north west and two approximately 150 m cross-gradient to the south east. Bores were 
licensed for monitoring purposes. 

Underground 
services 

A review of Dial Before You Dig (DBYD) plans indicate that buried services (optic fibre, gas, 
electricity, water exist within the footpaths to the west and south of the site and within Cross Lane to 
the east (sewer). Detailed underground service plans were not available for buried services at the 
site.  

A preliminary review of Dial Before You Dig (DBYD) plans does not indicate the use of ACM within 
the off-site buried services. It is possible that asbestos containing materials were historically used 
during installation of services at the site. 

Neighbouring 
buildings 

High density residential properties are located immediately north and across Cross Lane to the east. 
It does not appear that basements are present beneath these properties.  

The ground floor of the apartment building to the north comprises crawlspace, enclosed carports 
and service rooms.  

The ground floor of the apartment building to the east comprises residential units and enclosed 
carports. 

Evidence of 
contamination 
recorded during 
previous 
investigations 

Hydrocarbon impacted soil indicative of a diesel release was detected in the vicinity of the northern 
UST tank pit at depths ranging from 1.0 – 2.0mbgs 

Impacted soil indicative of a petrol release was detected adjacent to both the western and southern 
bowser areas and south-western USTs at depths ranging from 0.5 mbgs and extending to the water 
table at 2.0 mbgs 

LNAPL, likely related to diesel fuel, was observed in two wells: onsite well MW7 and offsite well 
MW19. LNAPL was also detected within the forecourt of the site at well MW11 with an apparent 
LNAPL thickness of 0.430 m. LNAPL was not detected during the most recent GME (December 
2020). 

Nearest 
sensitive 
receptors 

The nearest sensitive receptors to potential contamination from the site are residents that live in the 
apartments on the northern and eastern sides of the site, trench/maintenance workers and Rockdale 
Wetlands. 

Nearest surface 
water and 
groundwater 
receptors 

The nearest surface water body is Rockdale Wetlands (freshwater), located 630 m east of the site. 
The portion of Muddy Creek located closest to the site is a modified concrete channel and is 730 m 
north of the site. Botany Bay (marine water) lies approximately 1,600 m to the east, and Kogarah 
Bay lies approximately 2,200 m south south-west of the site 

Pollution 
hazards to the 
site 

A Caltex service station that is present on the Princes Highway approximately 70m to the north-
northwest of the site may pose a risk of polluting the site should a fuel spill occur. 
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8. SITE HISTORY SUMMARY  

8.1 PREVIOUS REPORTS 

Tetra Tech was provided with the following relevant Information Documents (INFO DOCs) and reports relating 
to the contamination status of the site: 

 Aurecon Australasia Pty Ltd (Aurecon). M6 Stage 1 - Tender Reference Design Report - Revision 8. 
Prepared for Transport for NSW. Reference: M6S1-AUR-GN-RPT-0001_Submission for RFT. Dated 24 
April 2020. (INFO DOC 154). 

 Aurecon. M6 Stage 1 - Tender Reference Design Report - Appendix F - Remedial Action Plan. Reference: 
504307 (M6S1 Remedial Action Plan_Final). Dated 28 February 2020. (INFO DOC 161). 

 WSP. Remediation Action Plan for UPSS replacement 7-Eleven Kogarah Service Station (Store ID: 2239) 
734 Princes Highway Kogarah, NSW. Reference: 2201541D-CLM-REP-008 RevA. Dated 27 July 2016.  
(INFO DOC 490). 

 Cardno Pty Ltd (Cardno). Contamination Data Report – F6 Stage 1 Geotechnical Investigation. Prepared 
for Roads and Maritime Services. Reference: 80019028-RPT002-CFRRev0. Dated 17 May 2019. (INFO 
DOC 059). 

 Cardno. Stage 2 Detailed Site Investigation (DSI). M6 Stage 1 - 743 Princes Highway, Rockdale NSW. 
Prepared for TfNSW. Reference: NE30054-R001-DSI_734_Princes_Hwy-Rev2. Dated 10 September 
2020 (INFO DOC 524). 

 Cardno. 7-Eleven Petrol Station Remediation – M6 Stage 1 Contamination Investigation. Interim UPSS 
Options Assessment. Prepared for TfNSW. Reference: 80220004 -112-007_M6 UPSS Interim 
Options_Rev3. Dated 19 August 2020 (INFO DOC 565). 

 Transport for NSW. 7-Eleven Petrol Station Remediation - Notification of Contaminated land at 734 
Princes Highway, Rockdale - Letter to Environmental Protection Authority. Reference: REF: A35319053 
Dated 17 December 2020. (INFO DOC 566). 

 7-Eleven Petrol Station Remediation - Site Contamination Notification Form (section 60) for 734 Princes 
Highway, Rockdale. Dated 17 December 2020. (INFO DOC 567). 

 7-Eleven Petrol Station Remediation - Site Contamination Notification Acknowledgement - Letter from 
Environmental Protection Authority. Dated 12 January 2021. (INFO DOC 568). 

 Cardno. Ground Gas Assessment - Summary Report. Technical Memorandum. Dated 12 November 2020 
(INFO DOC 569). 

 Cardno. Preliminary Risk Assessment Report. Technical Memorandum. Dated 2 November 2020 (INFO 
DOC 570). 

 Cardno. 7-Eleven Petrol Station Remediation - M6 Stage 1 - 734 Princes Highway, Kogarah - 
Groundwater Monitoring Event September 2020. Reference: NE30054-R004-GME 734 Princes Hwy-
Rev1. Dated 1 December 2020. (INFO DOC 571). 

 Cardno. 7-Eleven Petrol Station Remediation - Former 7-Eleven Service Station, 734 Princes Highway 
Kogarah - UPSS Decommissioning Validation Report - Revision 1. Reference: NE300800 - R001_UPSS 
Decommissioning Validation Report_Rev1. Dated 4 December 2020. (INFO DOC 572). 

 Transport for NSW. 7-Eleven - Schedule 11 Notification of former 7-Eleven site 734 Princes Highway 
Kogarah, 2117 - Letter to SafeWork NSW. Dated 20 November 2020. (INFO DOC 578). 

 Moore Management Pty Ltd (Moore). Future Demolition Strategy Former 7-Eleven Services Station, 734 
Princes Highway Kogarah. Prepared for TfNSW. Reference: 20021-056 Future demolition strategy 
220121. Revision 1. Dated 22 January 2021. (INFO DOC 579). 

 Transport for NSW. 7-Eleven - Notification of UPSS at 734 Princes Highway - Letter to Bayside Council 
Dated 11 December 2020. (INFO DOC 580). 

 Cardno. 7-Eleven - MW19 Groundwater Monitoring Event. M6 Stage 1 - 743 Princes Highway, Kogarah 
NSW. Reference NE30054-MW19 GME February 2021-RevB. Dated 11 March 2021. (INFO DOC 592). 
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 NSW EPA. Proposed Declaration of Former 7-Eleven Service Station – 734 Princes Highway, Kogarah. 
Reference DOC21/23705. Dated 1 March 2021. (INFO DOC 593). 

 NSW EPA. Declaration of significantly contaminated land - Section 11 of the Contaminated Land 
Management Act 1997. Declaration No. 20211101; Area No. 3478. Final. Dated 7 July 2021. (INFO DOC 
594). 

Tetra Tech, on behalf of CGU, prepared a Site Contamination Report (SCR) for the M6S1 Project in 
December 2021 (Ref: M6S1-COF-NWW-ENCT-RPT-670250 Revision C.02) that provided a detailed 
summary of relevant reports. Further revisions to the report are planned to account for additional site 
investigation that is presently being completed (unrelated to CAF C6). Key findings from the SCR are 
summarised below. 

 Info Doc 524 – Cardno Stage 2 DSI, 2020 

Cardno carried out a DSI for the property at 734 and 736 Princes Highway, Kogarah NSW. The DSI was 
prepared for TfNSW in September 2020. The purpose and objective of the DSI were to inform the design and 
construction of the M6S1 project by assessing the extent of contamination at the site, provide an opinion on 
the suitability of the site for the proposed future use and the appropriate management of any contamination 
identified. 

The DSI included: 

 A desktop review of existing contamination related reports, and utilities and service plans. 

 A site walkover. 

 Sampling and analysis of soil from eight boreholes (CBH01 to CBH08) for contaminants of potential 
concern (COPC). 

 Comparison of soil analytical results against: 

 HILs for commercial/industrial land use. 

 Soil HSLs for direct contact and vapour intrusion and inhalation for a commercial/industrial land use.  

 EILs and ESLs for a commercial/industrial land use. 

 Petroleum hydrocarbon management limits for a commercial/industrial land use. 

 Development of a CSM based on the proposed temporary uses (road corridor construction, construction 
ancillary facility) and long term uses (roadway / slip lane and commercial land use) of the site. 

At the time the DSI was carried out, the site comprised a non-operational service station and two former 
workshops with two canopies covering sections of the forecourt. As part of the assessment, Cardno 
considered previous contamination information presented in the following documents: 

 A RAP prepared by WSP (Info Doc 490). 

 A Remediation Summary Report prepared by Coffey in 2020 (Coffey (2020), Remediation Summary 
Report, 7-Eleven Kogarah Service Station (Store #2239), January 2020). 

 A groundwater monitoring report prepared by Ventia in 2020 (Ventia (2020), Groundwater Monitoring 
Event Report, March 2020). 

 A Phase 1 Environmental Site Assessment report prepared by JBS&G in 2020 (JBS&G, 2020), Phase 1 
Environmental Site Assessment, 734 Princes Highway, Kogarah NSW, June 2020). 

 A Technical Memorandum (Interim UPSS Options Assessment (Draft)) prepared by Cardno in 2020 (Info 
Doc 565). 

A review of the Stage 2 DSI with respect to contamination indicates that:  

 The site was previously used as a service station as well as a vehicle maintenance workshop since the 
1950s.  

 At the time the DSI was prepared there were: 
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 A total of 14 suspected or known USTs (denoted T1 to T14 on the Sheet A.6 in Appendix A of the 
report). The number of USTs included a 30kL LPG tank that would not have contributed to site 
contamination. 

 Relatively small quantities of spoil (approximately 3m3 of concrete in the south eastern portion of the 
site, and demolition rubble and general waste / rubbish observed underneath the eastern workshop). 

 Previous investigations identified: 

 Soil at the site to be impacted with TRH (F1 (C6-C10 less BTEX) and F2 (>C10-C16 less 
naphthalene) fractions) and BTEX compounds. 

 LNAPL along the northern site boundary since 2013 in MW07 and off-site in MW19 (north of the site) 
in December 2019. LNAPL had been assumed to be associated with a diesel UST (T5) located in the 
central north of the site that had failed integrity testing in 2013 and was subsequently emptied of 
diesel fuel and abandoned in place. 

 Groundwater on and off-site to be impacted with dissolved phase TRH F1 and BTEXN. 

 Soil vapour at the site to be impacted with benzene. 

 Remediation works were carried out by Coffey and InSite Remediation Services at the site between 
September 2017 and August 2019 to reduce the extent of LNAPL contamination and reduce the direct 
contact risk to identified on-site and off-site receptors. Remediation involved: 

 The installation of a 3 m deep, 10 m long gravel-filled groundwater interception trench on the eastern 
end of the northern boundary of the Site. 

 The installation of a groundwater extraction system (pneumatic, top-loading pump) and groundwater 
treatment system to remove dissolved phase hydrocarbons and LNAPL from the interception trench; 

 Five (5) groundwater monitoring events (GMEs), including bi-annual and pre- and post-remediation 
GMEs between September 2017 and August 2019. 

 Information presented in Info Doc 580 indicates that TfNSW notified SafeWork NSW and Bayside Council 
of the abandonment of five (5) USTs that were utilised by 7-Eleven for commercial purposes. At the time 
of notification, TfNSW was not aware of the number of USTs at the site. 

 Cardno (2020) compared soil analytical results obtained during the Stage 2 DSI against: 

 HILs for a commercial/industrial land use. 

 HSLs for direct contact and vapour intrusion and inhalation for a commercial/industrial land use. 

 HSLs for asbestos. 

 EILs and ESLs for a commercial/industrial land use. 

 Petroleum hydrocarbon management limits for a commercial/industrial land use. 

 Cardno concluded that findings were consistent with previous investigations which included. 

 Widespread hydrocarbon impacts within site soils and groundwater. Soil impacts were found to be 
highest in the vicinity of UPSS infrastructure and in the smear zone of the shallow water table. 

 Non-friable asbestos was observed within one borehole along the northern boundary; however, 
demolition rubble was also observed within the fill material layer across much of the Site. 

 There is a potential unacceptable health risk to site occupants related to petroleum (benzene) vapour 
intrusion to indoor airspace during construction of the slip road. This potential risk could be mitigated 
by appropriate control measures including subfloor ventilation for any temporary site structures and 
strategically laying out the construction ancillary facility to avoid placing structures in areas of high 
vapour risk based on elevated hydrocarbon contamination in underlying soil and / or groundwater.  

 Off-site migration of hydrocarbons presented a potential vapour risk to residents in neighbouring 
residential structures.  

 Cardno recommended: 

 Preparation of a RAP to address contamination issues associated with release of petroleum products 
into the subsurface from the UPSS.  

 A Soil Vapour Assessment be carried out to assess potential risks to on-site and off-site receptors 
from soil vapour impacts.  
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 Evaluating whether there was a duty to report contamination to the NSW EPA under the 
CLM Act 1995.  

Figures (Sheets A.3, A.4 and A.5) and summary tables (Sheet B.1) from this Info Doc are provided in 
Appendix A and Appendix B, respectively. 

 Info Doc 565 – Cardno (7-Eleven UPSS Options) 2020 

In August 2020, Cardno prepared an Interim UPSS Options Assessment for petroleum infrastructure located 
at 734 and 736 Princes Highway, Kogarah NSW. The objectives were to identify the UPSS infrastructure 
located at the site and carry out risk assessments for appropriate management of the UPSS with respect to 
human health and the environment. 

Cardno carried out ground penetrating radar (GPR) at the site in June and confirmed the presence of 10 
USTs and an additional four USTs were suspected to be present. Coffey notes that the locations of the USTs 
were consistent with those documented in the Cardno DSI (Info Doc 524).  

The report included a Site Inspection Report prepared by Moore Management Pty Ltd (Moore Management). 
The purpose of the site inspection was to investigate the USTs at 734 and 736 Princes Highway, Kogarah, 
NSW. Coffey notes that with the exception of Tank A, the USTs identified by Moore Management correlated 
with the USTs identified by Cardno. A summary of the USTs identified by Moore Management is provided as 
Sheet A.6 in Appendix A. 

Cardno made the following conclusions: 

 The UPSS infrastructure currently located at the site presents environmental and human health risks as a 
result of historical storage of petroleum products. 

 A site and scenario specific risk assessment was completed by a specialist contaminated sites consultant 
(Cardno) and a specialist dangerous goods consultant (Moore Management). Each risk assessment 
identified potential human health risk associated with hydrocarbon vapours from residual petroleum 
products and contaminated environmental media such as soil and groundwater. Potential pathways for 
exposure to on-site and off-site receptors included explosive atmospheres, vapour inhalation and direct 
contact.  

 To manage the health and safety risks associated with petroleum products, and to comply with regulatory 
requirements, decommissioning of the UPSS infrastructure was required. UPSS removal was unable to 
occur prior to award of the design and construct (D&C) contract due to the potential risk of disrupting 
and/or damaging underground utilities within the footpath of President Avenue and the Princes Highway. 
The D&C works were expected to occur within 12 to 18 months under the M6 construction contract, and 
as such, TfNSW’s preferred option to manage risk during the interim period was to degas and 
decommission the UPSS until eventual removal. 

 In consideration of the risk assessment process, both Cardno and Moore Management recommended the 
interim UPSS management option of degassing and decommissioning through foam filling with a 
hydrophobic inert foam (e.g. UrePac® Rigid 33 45 (AUE276)). This was the preferred method as it 
eliminates risk to human health and the environment as so far as is reasonably practicable, and was 
compliant with the requirements of SafeWork NSW, the WHS Regulation and the UPSS Regulation. 

TfNSW notified SafeWork NSW and Bayside Council of the abandonment of five USTs located at the site. It 
was recommended that TfNSW notify SafeWork NSW and Bayside Council of the additional known UST (5) 
and suspected UST (4). 

 Info Docs 566, 567 & 568 – 7-Eleven NSW EPA Notification 

TfNSW submitted a Contaminated Land Notification Form in December 2020 to notify NSW EPA of 
contamination at the former 7-Eleven site (the President Avenue CAF (C6) under Section 60 of the CLM Act 
1997. The cover letter (Info Doc 566) and notification form (Info Doc 567) indicate that: 
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 A DSI undertaken at the site, and subsequent monitoring revealed the presence of contaminants in 
groundwater at notifiable levels which were associated with historical on-site sources. 

 TfNSW were in the process of undertaking further site investigations and preparing an Interim Site 
Management Plan. 

 The type of contamination was stated to be “Petroleum hydrocarbons- TRH C6-C10 less naphthalene 
(F2)”. 

 The cause of contamination was stated to be: “The site was formerly operated as a 7-Eleven service 
station with on-site workshop facilities. Historical records received from the previous landowner indicate 
that the source of the contamination was due to product loss from UPSS located on the site, particularly a 
diesel tank located within the northern portion of the site.” 

 Aspects of the environment which were noted to be affected were “groundwater beneath the site and to 
the north of the site. Contamination has also been identified within soil material on site. Ongoing 
investigation work is being done to establish the boundaries of the plume.” 

 A risk management assessment was carried out in situ which confirmed that the risk to residents [off-site] 
was at acceptable levels. 

 Supporting documentation provided was: 

 A Remediation Summary Report (7-Eleven Stores Pty Ltd - Remediation Summary Report -Coffey - 
15 January 2020) 

 A groundwater monitoring event report (Info Doc 751) 

 M6 Stage 1 – 7-Eleven Soil Vapour Summary Report (Info Doc 569) 

 M6 Stage 1 – 7-Eleven Vapour Intrusion Assessment -Preliminary Risk Assessment Report (Info 
Doc 570). 

The NSW EPA acknowledged receipt of the Contaminated Land Notification Form on 12 January 2021 (Info 
Doc 568) which indicated that the EPA: 

 Had concerns regarding the movement of contamination from the site and the potential risks to off-site 
receptors including the occupants of nearby residential buildings.  

 Acknowledged initial sampling showed there was no immediate risk, however further assessment, as well 
as proper delineation of the plume extent would be required. 

 Info Doc 569 and 570 – Cardno (7-Eleven Ground Gas) 2020 

Cardno carried out a soil vapour assessment at the former service station at 734 Princes Highway, Kogarah, 
NSW. The objectives were to provide the TfNSW and regulatory bodies with a technical summary (in the form 
of a technical memorandum) of soil vapour work completed at the site, including a summary of the findings 
relevant to a preliminary human health risk assessment (Info Doc 570). 

The scope of work included: 

 Documenting a summary of the contamination status of the site prior to this investigation. 

 Passive soil vapour sampling from 15 locations (SG01 to SG15 on and off-site) at a depth of 
approximately 0.5m below slab.  

 Active soil vapour sampling from two soil vapour pins. 

 Analysis of soil vapour samples for VOCs and TRH.  

 Comparison of analytical results against  

 Soil vapour HSLs for residential land use for petroleum hydrocarbons. 

 USEPA Regional Screening Levels (residential air) for VOCs. 

 Assessing the nature and extent of contamination associated with petroleum hydrocarbon impacts in 
groundwater 

 Summarising the outcomes of the preliminary human health risk assessment (Info Doc 570). 
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Cardno concluded: 

 The petroleum hydrocarbon plume was not likely to extend a significant distance beyond the site 
boundary to the south, west and east (consistent with groundwater flow to the northeast). 

 The petroleum hydrocarbon plume was likely to extend off-site in a north-easterly direction, consistent 
with inferred groundwater flow direction. 

 Risks to human health for current and future receptors associated with petroleum hydrocarbons in soil 
vapour off-site to the west, south and east were considered to be low, where concentrations at SG02 to 
SG09 were reported below residential and/or commercial/industrial criteria. It was noted that soil vapour 
concentrations at SG07 exceeded residential criteria, however, no residential receptors were present 
(both currently and associated with the M6 upgrade), so risk to human health was considered to be 
acceptably low at this location. 

 Concentrations at SG07 were reported below commercial/industrial criteria, however, it was noted that 
TRH C6-C10 (410,000 μg/m3) were within the range which may pose an aesthetic risk for odours (5,300- 
625,000 μg/m3) (CRC, 2013).  

Figures (Sheets A.7 and A.8) and results tables (Sheet B.7) from Info Doc 569 and Info Doc 570 are provided 
in Appendix A and Appendix B, respectively. 

 Info Doc 571 – Cardno (7-Eleven GME) 2020 

Cardno completed a GME at 734 and 736 Princes Highway, Kogarah NSW. The purpose of the GME was to 
satisfy the TfNSW obligation to undertake routine groundwater monitoring in accordance with the POEO 
UPSS Regulation 2019. The scope of work included: 

 Gauging, monitoring and sampling of nineteen (19) groundwater monitoring wells (eight (8) off-site and 
eleven (11) on site). Samples were collected using either HydraSleeves, bailers or a peristaltic pump.  

 Analysis of groundwater samples for TRH and BTEXN. 

 Comparison of groundwater results (including historical results dating back to November 2011) against 

 Freshwater trigger values (for 95% species protection). 

 Australian Drinking Water Guideline values (health and aesthetic). 

 Groundwater HSLs for vapour intrusion and inhalation for commercial/industrial and residential land 
uses. 

Cardno concluded the following: 

 Contaminant concentrations in groundwater were below the applicable ASC NEPM 2013 ‘commercial / 
industrial’ HSL for vapour intrusion, indicating that a health risk to on-site workers due to vapour 
accumulation was unlikely. 

 Cardno reported a TRH F2 concentration of 57,000 μg/L in off-site well MW19 (north of the site), which is 
significantly above the ASC NEPM 2013 ‘low to high density residential’ HSL for vapour intrusion of 
1,000 μg/L. With the exception of historical monitoring events where LNAPL was measured in MW19, the 
F2 concentration was greater than any previous monitoring event. It was considered that formation of 
LNAPL may occur if the TRH F2 concentration continues to increase, noting that LNAPL was last 
detected in MW19 in September 2017, prior to commissioning of the interception trench and groundwater 
pump out wells.  

 Whilst MW12 and MW20 were located on-site, each well was situated near the northern boundary and in 
the direction of the neighbouring residential building, and as such were compared against the ‘low to high 
density residential HSL’. Groundwater in each well contained a TRH F2 concentration above the 
residential HSL but were considerably lower than that detected in MW19. MW12 also contained a TRH F1 
concentration of 2,000 μg/L, which exceeded the residential HSL for vapour intrusion of 1,000 μg/L.  

 The groundwater level in monitoring wells MW19 and MW20 were measured at 0.67 m btoc and 1.134 m 
btoc, respectively. Based on concentrations a potential human health risk from vapour intrusion may be 
presented to residents in the neighbouring building to the north, however, it is noted that the ASC NEPM 
2013 HSL for vapour intrusion are not intended to be applied to scenarios where the groundwater table is 
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<2 m bgl. Instead, Schedule B1 of the ASC NEPM 2013 recommends an alternative assessment 
approach of soil vapour measurements (rather than groundwater concentrations).  

 Due to the shallow groundwater table and elevated concentrations of volatile contaminants, a potential 
human health risk from vapour intrusion and direct contact may be presented to those undertaking 
intrusive earthworks and maintenance on existing subsurface utility infrastructure, particularly to the north 
and north east of the site. Direct contact with the shallow aquifer is considered unlikely for residents to the 
north based on the high-density residential land use.  

 Exceedances of the Australian Drinking Water Guidelines for human health and aesthetic properties were 
not considered problematic due to the unlikely scenario of groundwater being extracted for human 
consumption in close proximity to the site. 

 Potential direct contact by ecological receptors, primarily via trees with roots that use shallow groundwater 
was considered the most direct off-site ecological risk. A visual inspection of the site and immediate 
surrounds did not identify significant ecological receptors and biota reliant, and vegetation was not 
observed to be under stress. 

A figure (Sheet A.9) and results summary tables (Sheets B.2, B.3 and B.4) from this Info Doc are provided in 
Appendix A and Appendix B, respectively. 

 Info Doc 572 – Cardno (UPSS Decommissioning) 2020 

Cardno prepared a UPSS Decommissioning Report which indicates: 

 Ten 10 USTs were decommissioned in-situ using hydrophobic inert foam (UrePac® Rigid 33 45 
(AUE276)) in October and November 2020. The tanks were denoted by Moore Management (the 
decommissioning contractor) as tanks A, E, F, G, H, I, J, K, L and M.  

 Three USTs (tanks B, C & D) were abandoned by others (assumed to be filled with concrete or sand) in 
the past and the location of these tanks was not determined. 

 Fill lines and vent lines associated with the decommissioned tanks were also filled with inert foam. Suction 
lines, where found, were also foam-filled. 

 LPG piping was disconnected and open in the tank turret and the turret vent remained operational. 

It was noted that suspected USTs labelled as T7 and T12 in Info Doc 565 were identified to be a singular tank 
and denoted as Tank A in Info Doc 572. 

A plan provided in the report indicates the locations of the USTs (Tanks A to M) were generally consistent with 
those identified by Moore Management in Info Doc 565. 

Furthermore, the report provided a summary of residual contamination based on a summary of a DSI (Info 
Doc 525) and a Groundwater Monitoring Event (Info Doc 571). 

A figure (Sheet A.6) from this Info Doc that shows the UST layout is provided in Appendix A. 

 Info Doc 578 and 580 (UST Notifications) 

A review of Info Doc 578 and Info Doc 580 indicates that TfNSW notified SafeWork NSW and Bayside Council 
that TfNSW acquired the property at 734 Princes Highway Kogarah (former 7-Eleven site), and that the 
property contains 13 USTs, 10 of which have been foam filled and the other three considered to be previously 
decommissioned in-situ. 

 Info Doc 592 (7-Eleven MW19 GME 2020) 

Cardno carried out a GME of monitoring well MW19, located at 732 Princes Highway, Kogarah. The purpose 
of the GME was to monitor contaminant concentrations in groundwater at MW19, satisfying TfNSWs 
obligation to undertake routine groundwater monitoring in accordance with the POEO UPSS Regulation 2019. 
Sampling of the well was carried out on 2 occasions (14 December 2020 and 1 February 2021) using 
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HydraSleeves™ and a low flow peristaltic pump to facilitate the assessment of sampling equipment 
contributing to elevated concentrations of CoPC. Samples were analysed for TRH and BTEXN compounds 
and analytical results were compared against: 

 Freshwater trigger values (for 95% species protection). 

 Australian Drinking Water Guideline values (health and aesthetic). 

 Groundwater HSLs for vapour intrusion and inhalation for commercial/industrial and residential land uses. 

Cardno made the following conclusions: 

 Off-site well MW19 contains an TRH F2 concentration in excess of the ASC NEPM 2013 ‘low to high 
density residential’ HSL for vapour intrusion of 1,000 μg/L. TRH F1 concentrations are only marginally 
below the ASC NEPM 2013 criteria and need to be closely monitored during future GME. 

 The groundwater level in monitoring well MW19 was measured at 0.63m BTOC and it is noted that the 
ASC NEPM 2013 HSL for vapour intrusion are not intended to be applied to scenarios where the 
groundwater table is <2 mbgl. Instead, Schedule B1 of the ASC NEPM 2013 recommends an alternative 
assessment approach of soil vapour measurements (rather than groundwater concentrations). 

 Due to the shallow groundwater table and elevated concentrations of volatile contaminants, ongoing 
groundwater monitoring is required to assess the potential human health risk from vapour intrusion and 
direct contact for those undertaking intrusive earthworks and maintenance on existing subsurface utility 
infrastructure, particularly to the north and north east of the site. Direct contact with the shallow aquifer is 
considered possible for residents to the north based on the shallow groundwater table (0.63m BTOC). 

 Exceedances of the Australian Drinking Water Guidelines for human health and aesthetic properties are 
not considered problematic due to the unlikely scenario of groundwater being extracted for human 
consumption in close proximity to the site. 

 Potential direct contact by ecological receptors, primarily via trees with roots that use shallow groundwater 
is the most direct off-site ecological risk. A visual inspection of the Site and immediate surrounds did not 
identify significant ecological receptors and biota reliant, and vegetation was not observed to be under 
stress. 

 Whilst preliminary in nature, comparison of analytical results gathered utilising HydraSleeve and low-flow 
peristaltic pump indicate that the existing HydraSleeve contained within MW19 may be attributing 
elevated TRH concentrations and significant variability in results. Organic particulate and scum on the 
interior and exterior of the HydraSleeve were considered a secondary source of contamination rendering 
the equipment unsuitable for ongoing monitoring. 

Cardno also made a series of recommendations, the following of which are noteworthy in the context of the 
M6S1 Project: 

 Continued groundwater monitoring in accordance with the POEO UPSS Regulation 2019. 

 Future rounds of monitoring be undertaken utilising a low-flow sampling method such as peristaltic pump. 

 TfNSW should consider further delineation of the plume to the north and northeast direction from the site 
boundary. 

Results summary tables (Sheets B.5 and B.6) from this Info Doc are provided Appendix B. 

 Info Doc 594 (EPA Declaration) 

On 7 July 2021, NSW EPA declared the land at 734 Princes Highway, Kogarah as significantly contaminated 
under the CLM Act 1997. The land was described as Lot 2 in Deposited Plan (DP) 659366, Lot 2 in DP659367 
and Lot 1 in DP659365.  

The NSW EPA declared that the land is contaminated with petroleum hydrocarbon (mainly diesel products) 
and benzene in such a way as to warrant regulation for the following reasons:  

 Soil and groundwater beneath the Land are contaminated with petroleum hydrocarbons from the former 
operation of the service station. The contamination has migrated beyond the boundaries of the Land.  
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 The contaminants have been identified to the north of the Land in groundwater and soil vapour at 
concentrations which are increasing, and in excess of criteria which is protective of human health.  

 Although modelling has shown that the concentrations of volatile petroleum hydrocarbons beneath the 
adjacent residential apartment building are unlikely to pose an unacceptable risk to the occupants through 
inhalation, further investigation and confirmation is required.  

 There are potential vapour inhalation and direct contact risks to those performing subsurface works or 
accessing underground utilities nearby the site.  

 Further assessment is required to better understand the extent of the contamination to the north of the 
Land, and the potential risks to off-site receptors over the extent of the groundwater plume. Management 
may be required to prevent the further migration of contamination from the Land and to address any 
identified off-site risks. 

The final NSW EPA Declaration of Significantly Contaminated Land is provided in Appendix E. 

8.2 SUMMARY OF CONTAMINATION 

A summary of the extent of soil and groundwater contamination at the site was provided in the SCR (Coffey, 
2021). The following sections summarise the residual contamination at the site and are based on a review of 
the above contamination summaries, as well as other relevant reports referenced in Section 8.1. 

 UPSS and Past Remediation Infrastructure 

At least 13 USTs and associated pipework are present at the site. Ten USTs were decommissioned in 2020 
by foam-filling and the remaining 3 USTs were decommissioned prior to 2020 by filling with concrete or sand. 
The soil and groundwater surrounding the in-situ UPSS has not adequately been assessed and poses a 
contamination risk. Figures labelled Sheet A.6 and Sheet A.10 within Appendix A show the layout of the 
UPSS. A summary of the tanks that feed each dispenser is shown on Sheet A.10 (Tank Schedule). 

Groundwater remediation was carried out at the site between 2017 and 2019 following the failure of diesel 
tank T5 (Tank D on Sheet A.6) and product line during integrity testing in 2013. Groundwater remediation 
included the installation of a groundwater interception trench, groundwater extraction and treatment system to 
reduce the mass of dissolved phase hydrocarbons and LNAPL migrating off-site in groundwater. The 
groundwater extraction system comprised a passive skimmer units within four groundwater extraction wells for 
the removal of LNAPL which was expected to form within a 3 m deep, 10 m long gravel-filled groundwater 
interception trench on the eastern end of the northern boundary of the site. 129,728 litres (L) of impacted 
groundwater was extracted during trench construction and system operation. Treated water was either 
disposed offsite at licensed facilities or to sewer under a trade waste agreement. The system ran for 
approximately 13 months from November 2017 to July 2019. At the conclusion of the groundwater extraction 
program LNAPL was not detected with a measurable thickness in the trench in April 2019, or in any 
monitoring well during the August 2019 GME. The absence of LNAPL in monitoring wells indicated a reduced 
direct contact risk to onsite and offsite receptors where excavations intercept groundwater. The groundwater 
interception trench remains in-situ. The location of the trench is shown on the Sheet A.11 in Appendix A. 

 Soil 

A layer of fill material lies beneath the site that is typically between 0.5 to 1.15 m thick (up to 2 m at one 
sampling location) and is comprised of gravelly sand that contained building rubble (concrete, bricks and 
asphalt). One fragment of non-friable asbestos was encountered within the fill at one borehole near the 
northern boundary during the Stage 2 DSI (Cardno, 2020). The fill materials overlie residual sandy clays, 
which are underlain by sandstone bedrock. Bedrock was generally encountered at depths between 2.7 m to 
3.25 m BGL; one boring location reported bedrock at 4.3 m BGL that was likely within a tank pit. Hydrocarbon 
(fuel) odours were reported within fill and residual soils during the Stage 2 DSI at all 8 sampling locations. PID 
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readings exceeded 100ppm at all sampling locations except one, with a maximum reading of 1,727 ppm near 
the former southern bowser island. Results from soil samples that were reported above the adopted human 
health criteria for F1 TRH and/or benzene were located near the southern bowsers, near the entrance to the 
former vehicle maintenance garage and at the northern site boundary (on either side of the former workshop). 
The soil impacts were reported between 1 to 2 m BGL.  

It was reported that hydrocarbon impacted soils are likely widespread across the site (including in unassessed 
areas). The most impacted soils have been encountered in the vicinity of UPSS infrastructure and in the 
smear zone of the shallow water table. 

Table 8-1 (below) from the Stage 2 DSI report (Info Doc 524) summarises soil results that exceed the adopted 
human health criteria. Sheets A.3 and A.4 from the Stage 2 DSI (provided in Appendix A) shows the borehole 
locations and locations where adopted criteria were exceeded, respectively. Soil results summary tables from 
the Stage 2 DSI are included as Sheet B.1 in Appendix B. 

 

Even though Cardno (2020) identified only a single fragment of ACM within fill materials near the northern site 
boundary, there is a risk that a large volume of fill at the site may be contaminated by asbestos. This is 
because: 

 The fill was described as including building rubble (concrete, bricks, asphalt), which indicates there is 
a high risk of asbestos containing materials (ACM) being present. 

 Only boreholes were used to investigate the site, which is a technique that typically under- estimates 
the extent of ACM impact. 

 No test pits were used to investigate the presence and extent of ACM in fill at the site. 

 The presence of ACM at the top of the fill layer could not be assessed because the site was covered 
by concrete pavements and building slabs. 

 Structures at the site include ACM, which poses a risk of contaminating the ground surface as a result 
of demolition work. 

 There is a risk that buried services at the site include ACM. 

 Groundwater  

Shallow groundwater is generally encountered around 1.5 m BGL in an unconfined, phreatic aquifer situated 
within sandy clays. The majority of groundwater flow is located below the fill layer and is inferred to flow 
towards the east. A rising head test was conducted at MW004 by OTEK in 2013 (Follow up Soil and 
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Groundwater Investigation, 7-Eleven Service Station (Store No. 2239) 736 Princes Highway, Kogarah, NSW. 
Ref: 4112129. Dated 4 April 2013). OTEK (2013) calculated the following values:  

 Hydraulic gradient: 0.017m/m between MW1 and MW2 and 0.086m/m between MW2 and MW3.  

 K value: 5.6 x 10-6m/s. 

 Flow velocity 0.08 to 0.4 m/year. 

The k value indicates a low permeability aquifer (Lee et al, 1983)2 which would make groundwater extraction 
for beneficial use impractical and potential inflow to basements would likely be a small quantity. 

As a result of incidental release of petroleum products during historical operation of a petroleum service 
station and vehicle workshop on the site, LNAPL has historically been reported at the site and groundwater 
remediation was undertaken to prevent off-site migration of LNAPL at the northern eastern portion of the site 
between 2017 to 2019. LNAPL has not been observed on groundwater at the site since 2018. 

Contaminant concentrations in groundwater were below the applicable ASC NEPM ‘commercial / industrial’ 
HSL for vapour intrusion during a GME undertaken by Cardno in September 2020, indicating that a health risk 
to on-site workers due to vapour accumulation is unlikely. Reported volatile hydrocarbon concentrations in air 
in the crawl space and garages of the adjacent property to the north were well below 10% of the Lower 
Explosive Limit for individual BTEX compounds 

The application of HSL-A/B to the neighbouring residential property to the north has not considered the 
context of the indoor airspace to which the exposure from vapour intrusion may occur. The vapour intrusion 
risk setting is within the enclosed carports and crawl space/service rooms and does not affect residential 
spaces. The affected spaces should be compared to HSL-D. Results obtained from MW19 (off-site well) and 
MW12 & MW20 (within the site, near the northern site boundary) during GMEs undertaken by Cardno in 
September 2020 (all monitoring wells) and December & February 2021 (MW19 only) did not exceed the HSL-
D criteria.  

Groundwater results along the down-gradient (eastern) boundary did not exceed the HSL-A/B criteria 
applicable for assessing potential vapour intrusion risk to off-site residential receptors in that direction. 

Multiple rounds of groundwater monitoring were undertaken at off-site well MW19. Results indicated that the 
use of the existing HydraSleeve to obtain the sample was contributing to detection of elevated hydrocarbon 
concentrations. Sampling was subsequently undertaken using low-flow methods and a significant reduction in 
hydrocarbon concentrations was noted. Table 7-2 below is taken from INFO DOC 592 and shows the 
reduction in concentrations using different sampling methods. 

 
2 Chapter 4 in Lee IK, White W and Ingles OG; Geotechnical Engineering. Pitman 1983. 
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A potential human health risk from vapour intrusion and direct contact may arise for workers undertaking 
intrusive earthworks and maintenance on existing shallow subsurface utilities, particularly to the north and 
north east of the site. 

The off-site extent of the groundwater plume (hydrocarbon impact) is not currently accurately defined to the 
north of the site due to the presence of a residential apartment building. However, soil vapour results 
<HSL-A/B at the north eastern boundary of the neighbouring residential property (sample location SG01) 
provide a point of delineation for potentially unacceptable health risk posed by petroleum contaminated 
groundwater considering the SWL is likely <2m (based on SWL of approximately 1.5 mBGL at MW18) and the 
assessable media in this scenario is soil vapour. 

The following tables summarise the residual groundwater data (included as Sheets B.3 and B.5 in Appendix 
B): 

 Table 7-2 within the September 2020 GME report (Info Doc 571).  

 Table 7-2 within the December 2020/February 2021 GME Report (Info Doc 592). 

Groundwater results summary tables from the Cardno GME undertaken in September 2020 (Info Doc 571) 
are included as Sheet B.2 in Appendix B. A figure from the Cardno GME shows the locations of all monitoring 
wells at the site and is provided as Sheet A.9 in Appendix A. 

No storage or use of aqueous film forming foams (AFFFs) containing per- and poly-fluoroalkyl substances 
(PFAS) on site has been identified and land uses up-gradient are not expected to be potential PFAS sources. 
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 Soil vapour 

A preliminary risk assessment (Info Doc 570) was undertaken by Cardno (November 2020) to evaluate the 
potential vapour intrusion risk from hydrocarbons in groundwater to off-site receptors associated with the 
residential apartment building at 732 Princes Highway Kogarah NSW, situated immediately north of the site. 

The risk assessment was limited to the assessment of vapour intrusion because groundwater was not known 
to be extracted for use. Direct contact pathways were considered not to be complete. 

The outcomes of the preliminary risk assessment for a residential exposure scenario indicated that 
concentrations of volatile petroleum hydrocarbons in soil vapour and groundwater beneath the offsite 
residential apartment building were not likely to pose an unacceptable risk to onsite residents. Whilst the risks 
were not likely to pose an unacceptable risk under a residential exposure setting, the appropriate HSL-D 
exposure setting for the enclosed carports and crawlspace/service rooms was not considered but is a “less 
sensitive” outcome.  

The NSW EPA requested confirmation of the preliminary risk assessment outcomes. 

 Hazardous building materials  

Section 7.5 of the Site Remediation Requirements Report (included as Appendix A in Info Doc 579) 
references a Hazardous Materials Survey undertaken by Clearsafe Environmental Solutions Pty Ltd 
(Clearsafe). The survey identified asbestos, lead based paint, synthetic mineral fibre, suspected 
polychlorinated biphenyl (PCB) containing capacitors, and suspected ozone depleting substances / synthetic 
greenhouse gases. 

All hazardous materials must be removed from the existing site buildings prior to demolition and remediation 
works commencing. Removal is to be undertaken by suitably qualified, experienced and licensed removal 
contractors.  

A hazardous materials management plan must be prepared for any buildings containing hazardous materials 
and include control measures such as training and communication, signage, responsibilities, administrative 
controls etc. 

9. INTEGRITY OF INFORMATION 

Tetra Tech reviewed the consultant’s data quality assurance (QA) assessments and consider that the 
consultants’ conclusions that data is suitable was reasonable, based on Coffey’s experience of working on the 
site as well as broad experience of assessment of service station sites. Coffey adopted the consultants’ data 
for preparation of this RAP.  

Based on a review of previous reports, including data integrity, and considering the proposed development, 
Tetra Tech considers that there is sufficient reliable data and information to commence remedial planning 
activities. 
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10. CONCEPTUAL SITE MODEL 

If not managed appropriately, existing contamination could pose a potential risk to human health and/or the 
environment during redevelopment or future use of the site and to neighbouring residents to the north. For an 
environmental or human health risk from contamination to be present, there must be a plausible pollutant 
linkage between the source and a receptor by means of a transport mechanism (pathway). Plausible pollutant 
linkages concerning off-site receptors need to consider both existing conditions and reasonably foreseeable 
conditions allowed under current or potential future zoning. 

Table 9.1 presents a summary of the conceptual site model (CSM) based on the findings of previous site 
assessments. The potential pollutant linkage is based on the proposed development and associated 
disturbance of media prior to, and during, remediation/management. 

10.1 CONTAMINATION SOURCES AND CONTAMINANTS OF CONCERN 

Based on the findings of previous investigations, the existing soil and groundwater contamination associated 
with historical leaks of petroleum products from UPSS and vehicle maintenance activities were identified as 
the likely sources of contamination. LNAPL and dissolved phase contamination are also considered primary 
sources of contamination.  

The primary contaminants of concern are TRH, BTEX, PAH and lead associated with the above activities. 
Asbestos containing materials (ACM) were identified at one location within fill materials on the site. 

10.2 CONTAMINANT TRANSPORT AND EXPOSURE MECHANISMS 

The key environmental pathways and exposure routes by which contaminants identified at the site may reach 
ecological and/or human receptors are assessed to include: 

 Accidental ingestion of soil and groundwater. 

 Dermal contact with soil and groundwater. 

 Inhalation of dusts and vapours. 

 Infiltration and leaching from unsaturated soils to shallow groundwater. 

 Vertical and lateral contaminant migration through the saturated zone. 

 Groundwater discharge to surface water 

 Service utilities that could act as preferential migration pathways 

10.3 POTENTIAL RECEPTORS  

The following current or future human receptors are identified: 

 Future sub-surface construction and maintenance workers.  

 On-site future commercial workers. 

 Off-site users of residential properties north of the site. 

 Down-gradient users of groundwater. 

Aquatic species (plant and animal) where groundwater from the site discharges into a surface water body are 
potential ecological receptors. 

10.4 PLAUSIBLE SOURCE-PATHWAY-RECEPTOR LINKAGES 

Table 10.1 shows the conceptual site model for known/potential receptors within and adjoining the site. 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd 23 
Report reference number: M6S1-COF-NWW-ENLD-RPT-670752_v3 
Date: 10 February 2022 

Table 10.1 Conceptual Site Model Summary 

Source / Media Pathway Receptors 
Complete 
pathway? 

Comments  

Leaks and spills from the 
former UPSS infrastructure 
and mechanical workshop   

Petroleum hydrocarbon 
impacted soils and 
groundwater  

Dermal contact / accidental 
ingestion of impacted soil 
and/or groundwater  

Inhalation of vapours  

Inhalation of soil related dust 

Future on-site sub-
surface construction and 
maintenance workers 

P 

 

Potentially complete exposure pathways during site 
remediation activities are unlikely if managed by following 
procedures set out in a CEMP. 

Inhalation of vapours  Future on-site 
commercial site users 

p Site validation is required to meet the intended future 
commercial land use. A long-term environmental management 
plan (LTEMP) will be implemented to manage residual risks, if 
required. 

Dermal contact 

Ingestion of groundwater 

Inhalation of vapours 

Future off-site sub-
surface construction and 
maintenance workers  

p Delineation and characterisation of the off-site plume is 
required to assess potential risks to off-site receptors. 

Dermal contact 

Ingestion of groundwater 

Down-gradient users of 
groundwater 

p 

Lateral (off-site) contaminant 
migration  

Inhalation of vapours 

Dermal contact with 
groundwater 

Off-site residential 
properties north and 
east of the site  

p NSW EPA has requested further investigation to confirm the 
risk to neighbouring residential receptors from vapour intrusion 
is acceptable.  

Delineation and characterisation of the off-site plume is 
required. 

Direct contact with the shallow aquifer is unlikely for 
neighbouring human receptors based on the existing high-
density residential land use. However, consideration will be 
given to reasonably foreseeable future developments 
consistent with current zoning. 
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Down-gradient users of 
extracted groundwater, 
since there are no 
restrictions on the 
beneficial reuse of 
extracted groundwater in 
the local area 

p Whilst there are no restrictions on beneficial groundwater 
extraction, it is unlikely groundwater would be extracted 
considering the low yield of the aquifer and medium-high 
density residential setting. The low permeability of the aquifer 
is indicated by absence of registered abstraction bores within 
500m downgradient from the site. 

Lateral (off-site) contaminant 
migration  

Uptake by off-site 
aquatic species 

p Delineation and characterisation of the off-site plume is 
required to assess potential risks to off-site receptors  

Asbestos impacted fill, 
asbestos spilt by demolition 
work, buried services 
containing ACM 

Inhalation of airborne 
respirable fibres 

Future on-site sub-
surface construction and 
maintenance workers 

p Previous investigations have relied upon boreholes during 
investigative works. This method does not allow adequate 
assessment for asbestos. Friable asbestos fibres have not 
been identified in soil samples to date. Management of 
asbestos should follow procedures within CGU’s Unexpected 
Contaminated Land and Asbestos Finds Procedure.  

Notes: 
P = plausible complete pathways 
p = partially complete pathway depending on site conditions/exposure scenario 
n = pathway not complete 
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10.5 DATA GAPS 

Based on a review of available historical reports, the following data gaps have been identified: 

 Adequate delineation and characterisation of the off-site down-gradient plume and any associated 
potential risk/s to off-site receptors.  

 Adequate assessment of the presence of ACM within fill materials across the site. 

 NSW EPA has requested further investigation to confirm the acceptable risk to neighbouring residential 
receptors from vapour intrusion. 

 Whilst impacts are likely to extend beneath the site structures, an assessment of groundwater and soil 
has not previously been completed in these areas. Potential sources of contamination (eg fill materials of 
unknown quality/origin) may be present that have not previously been assessed.  

 Cardno identified in Info Doc 94 that UPSS infrastructure has historically prevented assessment of 
impacts within or near their installation footprint. In compliance with NSW EPA guidance for UPSS 
Regulations, soil assessment should be undertaken of the floor and walls of removal excavations to 
determine the impacts in these areas. 

A strategy to assess each data gap has been incorporated into the validation plan in Section 14. 

11. REMEDIAL GOALS AND OPTIONS APPRAISAL 

11.1 GOALS OF THE REMEDIAL WORK 

The goals of the remedial works are to: 

 Mitigate potentially unacceptable risks to human health and the environment from soil and groundwater in 
consideration of the proposed redevelopment and surrounding residential land use; and 

 Undertake remedial works in a safe, environmentally sound manner that causes minimal disruption to the 
construction workers, future site workers and the neighbouring land users. 

 Remediate the site in the short term to make it suitable as a Construction Ancillary Facility (CAF) to be 
used by the M6 Stage 1 Project. 

 Remediate the site so that at the end of the Project it is suitable as a road corridor meeting commercial / 
industrial D land use under the NEPM D guidelines and no significant contamination continues to migrate 
from the Site. 

 Confirm that any off-site contamination attributable to the site do not pose an unacceptable potential 
environmental risk. 

 Remediate the site so that the Declaration can be lifted as soon as practicable. 

 Remediate the site so that a Section A1 site audit statement can be issued prior to the completion of the 
Project. 

11.2 REMEDIATION POLICY 

Remediation policy in NSW is set by the SEPP55 guidelines, which require, among other things that 
remediation is practical and feasible. 

Remediation policy in NSW is also set by the CLM Act 1997, which requires among other things: 

 Contaminated land is managed with regard to the principles of ecologically sustainable development as 
specified in Section 3(2); and 

 Ecologically sustainable development requires the effective integration of economic and environmental 
considerations in decision-making processes. Ecologically sustainable development can be achieved 
through the implementation of the following principles and programs as described in Section 9(3). 
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Remediation policy in NSW is also set by the NSW EPA (2017) Guidelines for the NSW Site Auditor Scheme 
(3rd edition) (Section 4.3.1), which require that proposed remediation is technically feasible, environmentally 
justifiable and consistent with relevant laws, policies and guidelines. Regard needs to be given to: 

 National and NSW remediation policies. 

 The POEO Act and Regulations. 

 Other legislation such as the Environmentally Hazardous Chemicals Act 1985 (EHC Act) and the 
Environmental Planning and Assessment Act. 

 Relevant technical guidance documents issued by the EPA. 

Remediation policy with respect to groundwater in NSW is also set by the NSW EPA (2007) Guidelines for the 
Assessment and Management of Groundwater Contamination, which require among other things that the 
clean-up objectives for contaminated groundwater should be established in the following preferential order 
(Section 4): 

1. Clean up so natural background water quality is restored. 

2. Clean up to protect the relevant environmental values of groundwater, and human and ecological health. 

3. Clean up to the extent practicable. 

The preferred order of options for remediation, as stated in S6(16) of the ASC NEPM is: 

 On-site treatment of the contamination so that it is destroyed, or the associated risk is reduced to an 
acceptable level; and 

 Off-site treatment of excavated soil, so that the contamination is destroyed or the associated risk is 
reduced to an acceptable level, after which soil is returned to the site; or 

If the above is not practicable: 

 Consolidation and isolation of the soil on site by containment with a properly designed barrier; and 

 Removal of contaminated material to an approved site or facility, followed, where necessary, by 
replacement with appropriate material; or 

 Where the assessment indicates remediation would have no net environmental benefit or would have a 
net adverse environmental effect, implementation of an appropriate management strategy. 

The guidance also notes that if remediation is likely to cause a greater adverse effect than leaving the site 
undisturbed, remediation should not proceed. 

11.3 REMEDIAL OPTIONS APPRAISAL 

To achieve the remedial goals, there are a number of remedial options considered to be appropriate, each 
with advantages and disadvantages. Remediation may comprise implementation of one or a combination of 
the remedial management measures described in Table 11.1. The removal of UPSS is required. 

The appropriateness of a particular option would vary depending on a range of factors including: 

 Space available on-site during remediation and construction. 

 Air quality, noise, and impact on adjacent site users. 

 Nature and extent of contamination. 

 The amenability of on-site contaminants to treatment or natural attenuation. 

 Geological and hydrogeological conditions. 

 Type(s) of contamination, including the impacted media. 

 Human health and environmental risks (both during and post redevelopment). 

The selection of appropriate remedial techniques would also need to consider a range of issues including: 

 The proposed development designs. 
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 Effectiveness of remediation – will the solution meet the remedial objectives.  

 Contractor experience with remedial technology/procedures. 

 Sustainability – waste generation, stakeholder acceptance of the remedial solution etc.  

 Acceptable timeframes. 

 Cost effectiveness. 

Table 11.1: Remedial Options Appraisal for Petroleum Hydrocarbon Contamination 

Remedial 
Methodology 

Description Advantages Disadvantages Suitable 

On-site/off-
site 
treatment 
(chemical or 
biological) 

This method generally 
involves injection or mixing 
chemical or biological 
reagents with the impacted 
soil to degrade 
contaminants or immobilise 
contaminants. Methods 
may include air sparging / 
biosparging, bioventing, 
bioslurping, enhanced 
bioremediation, soil vapour 
extraction and in-situ 
chemical oxidation (ISCO) 

Soils successfully treated 
could be validated for reuse 
on-site or disposed of off-
site. 

Addition of reagents 
generally increases 
volumes of material 
requiring future 
management on-site or 
removal off-site. 

Biological and other in-situ 
treatments require 
significant periods of time 
(several months) for 
monitoring and validating 
the effects of the treatment. 

 

No 

On-site/off-
site 
mechanical 
treatment 

May include excavation 
and turning of impacted soil 
to volatilise contaminants. 

Low cost, reduces the 
amount of soil requiring off-
site disposal 

NSW EPA policy requires 
capture of volatile 
compounds which would 
substantially increase costs 
of mechanical treatment. 

Not always effective, 
particularly for longer-chain 
TRH (such as diesel 
impacts reported at this 
site). 

Limited space on site. 

Would likely generate 
offensive odours that may 
impact surrounding high-
density residential 
receptors 

No 

Source 
Removal 

Excavate impacted 
materials. Transport 
directly to a licensed landfill 
facility. Re-instate site with 
clean validated fill material.  

Effectively removes the 
contamination. 

Removes contaminant 
source zone/s impacting on 
groundwater. 

Allows targeted extraction 
of highly impacted 
groundwater 

Does not leave a legacy of 
contamination that requires 

Higher cost relative to other 
options due to the haulage 
and disposal costs of waste 
soil.  

A less environmentally 
sustainable method.  

Yes 
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management over longer 
term. 

Relatively fast method. 

Capping and 
on-going 
Management 

Impacted soils are 
managed through the 
placement of an effective 
capping layer to separate 
site users from 
contaminated soils. The 
capping layer can be 
constructed from building 
slabs, pavement and/or a 
layer of clean soil imported 
to site 

Can be incorporated into 
the detailed design plans 
and meet remedial 
objectives. 

Avoids high CAPEX costs 
making option more cost 
effective. 

Relatively fast method. 

Contamination remains in-
situ, posing potential 
constraints on future 
development and allows 
source zone/s to continue 
impacting on media (soil 
and groundwater and 
secondary effects from 
potential soil vapour 
intrusion from groundwater) 

Long term management of 
capping layer and of 
contamination required to 
remain effective, which is 
not consistent with future 
divestment of the site after 
construction is completed. 

Notification of 
contamination on land 
titles. 

No 

Cut-off walls 

Permeable 
reactive 
barriers 

Prevents further migration 
of petroleum contaminated 
groundwater from the site 

Contains contamination to 
a manageable area and 
prevents off-site migration 
to sensitive receptors   

High cost. 

Ongoing monitoring and 
maintenance 

Contamination remains in-
situ and may pose potential 
ongoing risks onsite that 
may require long-term 
management. 

No 

Monitored 
natural 
attenuation 
(MNA)  

MNA is the monitoring of 
naturally occurring 
physical, chemical and 
biological processes to 
demonstrate via multiple 
lines of evidence that one 
or any combination of those 
processes reduce the 
mass, concentration, flux or 
toxicity of polluting 
substances in groundwater, 
to an acceptable level 
within an acceptable 
timeframe 

Low cost 

Reduced generation of 
remediation wastes 

Requires significant periods 
of time (several months) for 
monitoring and validation of 
the effects natural 
attenuation. 

Does not remove 
contamination source 

Yes, to 
manage 
residual 
hydrocarbon 
contamination 
following 
remediation 
(if required) 
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Table 11.2: Remedial Options Appraisal for Asbestos (where significant quantities are encountered) 

Method Description Advantages Disadvantages Suitable 

Source 
Removal 

Excavate impacted materials. 
Transport directly to a licensed 
landfill facility. Re-instate site with 
clean validated fill material. 

Effectively removes 
the contamination. 

Does not leave a 
legacy of 
contamination that 
requires management 
over longer term. 

Relatively fast 
method. 

Higher CAPEX cost 
relative to capping and 
ongoing management 
due to the haulage and 
disposal of waste soil. 

A less environmentally 
sustainable method.  

Yes 

Capping and 
on-going 
Management 

Impacted soils are managed through 
the placement of an effective capping 
layer to separate site users from 
contaminated soils. The capping 
layer can be constructed from 
building slabs, pavement and/or a 
layer of clean soil imported to site 

Can be incorporated 
into the detailed 
design plans and 
meet remedial 
objectives. 

Avoids high CAPEX 
costs making option 
more cost effective. 

Relatively fast 
method. 

Contamination remains 
in-situ, posing potential 
constraints on future 
development.  

Long term management 
of capping layer required 
to remain effective. 

Notification of 
contamination on land 
titles. 

No 

 

12. REMEDIATION CRITERIA 

12.1 SOIL VALIDATION 

 Hydrocarbons 

This RAP has been prepared for assessing the hydrocarbon impacts in soil at the site after the removal of the 
UPSS. The potential human receptors relevant to this investigation are the future site users (M6S1 workers 
and future commercial site users) and excavation and maintenance workers.  

The exposure pathways identified were vapour intrusion into future buildings and shallow trenches, dermal 
contact, inhalation of impacted dust and accidental ingestion. Based on the potential on-site receptors 
identified and the exposure pathways, the primary remediation criteria are the soil HSLs for vapour intrusion 
risks and direct contact pathways for a commercial/industrial land use (HSL-D). For the intrusive maintenance 
workers, the recommended assessment criteria for vapour and direct contact pathways provided in the 
Cooperative Research Council for Contamination Assessment and Remediation for the Environment (CRC 
CARE) Technical Report no. 10 (Friebel and Nadebaum, 2011) have been adopted. 

The TPH management limits within Schedule B1 of the ASC NEPM (2013) for a commercial/industrial setting 
are applicable as screening levels to assess the potential risks associated with the formation of LNAPL, fire & 
explosion hazards and effects on buried infrastructure e.g. penetration of, or damage to, in-ground services by 
hydrocarbons. Groundwater is generally encountered around 1.5 m BGL in a sandy clay aquifer, so the 
management limits for fine soils have been adopted. Table 12.3 summarises the management limits. 
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Following the removal of the UPSS infrastructure, excavations will be reinstated with imported fill, and then 
paved with concrete. Because the site will be used as a road and subsequently for commercial use, the 
ecological screening levels (for the protection of plants and terrestrial organisms) for petroleum hydrocarbons 
have limited relevance and have not been included as remediation criteria. 

The HSLs for the commercial site users and the intrusive maintenance workers are summarised in Table 12.1 
and Table 12.2, respectively. 

Table 12.1 Soil health screening levels for vapour intrusion into buildings and direct contact– commercial 
land use 

Chemical 

Health screening levels (mg/kg) 

Commercial/industrial land use (HSL in coarse soil) 
Direct contact 

0 to < 1 m 1 m to < 2 m 2 m to < 4 m ≥ 4 m 

F1 TRH  

(C6-C10 less 
BTEX) 

260 370 630 NL 26,000 

F2 TRH  

(>C10-C16 less 
naphthalene) 

NL NL NL NL 20,000 

>C16 – C34 NA NA NA NA 27,000 

>C34 – C40 NA NA NA NA 38,000 

Benzene 3 3 3 3 430 

Toluene NL NL NL NL 99,000 

Ethylbenzene NL NL NL NL 27,000 

Xylenes 230 NL NL NL 81,000 

Naphthalene NL NL NL NL 11,000 

Notes: 
NL – Not limiting 
NA – Not applicable – low volatility 
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Table 12.2 Soil health screening levels for vapour intrusion into trenches and direct contact – intrusive 
maintenance workers 

Chemical 

HSL FOR INTRUSIVE MAINTENANCE WORKER (SHALLOW TRENCH) (mg/kg) 

Vapour intrusion (Coarse soil) 
Direct contact 

0 to < 2 m 2 to < 4 m > 4 m 

F1 TRH  

(C6-C10 less 
BTEX) 

NL NL NL 82,000 

TRH >C10-C16 NL NL NL 62,000 

>C16 – C34 NA NA NA 85,000 

>C34 – C40 NA NA NA 120,000 

Benzene 77 160 NL 1,100 

Toluene NL NL NL 120,000 

Ethylbenzene NL NL NL 85,000 

Xylenes NL NL NL 130,000 

Naphthalene NL NL NL 29,000 

Table 12.3 TPH management limits for commercial/industrial land use and coarse soil 

TPH Fraction Management limit (mg/kg) 

F1 C6-C10* 700 

F2 >C10-C16* 1,000 

F3 >C16-C34 3,500 

F4 >C34-C40 10,000 

* Separate management limits for BTEX and naphthalene are not available hence these should not be 
subtracted from the relevant fractions to obtain F1 and F2 

 PAHs 

The health investigation levels for commercial/ industrial land use (HIL-D) within the ASC NEPM (2013) 
should be used as validation criteria. Table 12.7 summarises the validation criteria for PAHs. 

Table 12.4 Health-based investigation levels for HIL-D - PAHs 

Chemical name HIL – commercial / industrial land use (mg/kg) 

Carcinogenic PAHs (as BaP TEQ) 40 

Total PAHs 4000 

 Asbestos 

Even though Cardno (2020) identified only a single fragment of ACM within fill materials near the northern site 
boundary, there is a risk that a large volume of fill at the site may be contaminated by asbestos. This is 
because: 

 The fill was described as including building rubble (concrete, bricks, asphalt), which indicates there is a 
high risk of asbestos containing materials (ACM) being present. 
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 Only boreholes were used to investigate the site, which is a technique that typically under- estimates the 
extent of ACM impact. 

 No test pits were used to investigate the presence and extent of ACM in fill at the site. 

 The presence of ACM at the top of the fill layer could not be assessed because the site was covered by 
concrete pavements and building slabs. 

 Structures at the site include ACM, which poses a risk of contaminating the ground surface as a result of 
demolition work. 

 There is a risk that buried services at the site include ACM conduits.  

To assist in the appropriate management of potential residual contamination, validation samples collected 
from fill materials that are to remain in-situ should be analysed for asbestos in soil. The absence of visible 
ACM in surface soil is the validation criteria, however on-site management of ACM may be considered 
depending on location and quantities of impacted fill. CGU’s Unexpected Contaminated Land and Asbestos 
Finds Procedure sets out the procedures for managing asbestos impacted soils. 

The health screening levels for asbestos in soil (Table 7 in Schedule B1 of the ASC NEPM, 2013) for 
commercial/industrial land use (HSL D) should be used as the asbestos remediation criteria.  

Table 12.5 - Health screening levels for asbestos in soil 

 

12.2 SOIL VAPOUR 

As an initial screening tool, the soil vapour results shall be compared to the ASC NEPM (NEPC, 2013) soil 
vapour Health Screening Levels (HSLs) for vapour intrusion. The HSL-A&B land use setting was adopted to 
assess potential risks to occupants within the neighbouring residential premises. The criteria shall be applied 
to the relevant depths of soil vapour bores and sub-slab vapour pins. The HSL criteria for ‘sand’ soil type has 
been adopted. 

The CRC CARE (2011) HSL for intrusive maintenance workers has also been included as a screening tool.  
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The adopted soil vapour assessment criteria are summarised in Table 12.6. 

Table 12.6 - Adopted Soil Vapour Assessment Criteria (mg/m3) 

Contaminant HSL A&B Low – High 
Density Residential  
0 m to <1m, Sand 

HSL D – 
Commercial/industrial  

0 m to <1m, Sand 

Intrusive 
Maintenance 

Worker  
0 m to <2 m 

Benzene  1 4 760 
Ethylbenzene 330 1300 NL 
Toluene 1300 4,800 NL 
Total Xylenes 220 840 NL 
Naphthalene 0.8 3 880 
TRH C6-C10 less 
BTEX (F1) 

180 680 180,000 

TRH >C10-C16 less 
naphthalene (F2)  

130 500 NL 

NL – non-limiting 

12.3 WASTE CLASSIFICATION 

Surplus spoil that cannot be reused on-site and requires off-site disposal will be managed in accordance with 
the relevant sections of the POEO Waste Regulation 2014, including but not limited to: 

 Classifying the waste in accordance with the NSW EPA Waste Classification Guidelines 2014. 

 Transporting the waste by an appropriately licensed waste contractor. 

 Disposing of the waste at an appropriately licensed waste disposal facility.  

 Tracking of waste using the NSW EPA’s online “WasteLocate” system, where required.  

 All excavated soil is to be tracked from site to licensed disposal facility. 

Analysis for asbestos in soil should be included as part of waste classification where fill materials require off-
site disposal. 

12.4 GROUNDWATER INVESTIGATION LEVELS 

This RAP does not include specific remediation of groundwater at the site. The removal of UPSS and source 
zone contamination will likely contribute to a reduction in previously reported groundwater impacts. 
Groundwater monitoring will be undertaken following site remediation activities as part of the validation 
requirements and in accordance with NSW DECCW (2009) Guidelines for Implementing the Protection of the 
Environment Operation (Underground Petroleum Storage System) Regulation – Technical note: Site 
Validation Reporting. A soil vapour assessment should be undertaken where concentrations of COPC in the 
post-remediation GME indicate a potential soil vapour intrusion risk to future commercial site users. 
Furthermore, confirmation of the soil vapour risk to neighbouring residential receptors will be undertaken 
during site validation works to address a request from the NSW EPA. 

Appropriate Groundwater Assessment Criteria (GAC) have been selected based on health risk for future site 
use (commercial / industrial) and environmental impact. It is unlikely that groundwater would be extracted for 
beneficial use because sustained extraction would be impracticable from the shallow residual clay aquifer. 
Recreational criteria have also not been considered because the wetland down-gradient to the east of the site 
is not considered suitable for recreational use. 

It should be noted that the selected GAC are not intended as clean-up levels but are adopted as investigation 
levels in the context of the framework for risk-based assessment of groundwater contamination (i.e. levels 
above which further assessment or action may be required). Clean-up goals for site remediation are provided 
in Section 11. 
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Selected GAC are discussed in Section 12.4.2. 

 Assessment of Environmental Values 

Schedule B1 of the amended ASC NEPM (2013) describes the process involved in identifying the likely 
environmental values which must be considered when assessing groundwater at contaminated sites.  Based 
on this, the below assessment of relevant environmental values has been made: 

 The closest identified potential ecological receptor to groundwater contamination is Rockdale Wetlands, 
located approximately 630 m east of the site.  

Based on the separation distance and opportunity for infiltration of oxygenated water from the surface to the 
shallow aquifer, it is considered that aquatic species (plant and animal) are not likely to be a receptor of 
groundwater contamination from beneath the site because of natural attenuation processes, such as 
biodegradation and dispersion. 

 Adopted Investigation Levels for Groundwater Assessment 

Environmental Health 

The Groundwater Investigation Level (GILs) presented in the Schedule B1 of the ASC NEPM (NEPC, 2013) 
include values for protection of 95% of freshwater species in a slightly to moderately disturbed ecosystem.   

Where contaminants are potentially bioaccumulative, investigation levels for the protection of 99% of species 
will be used.   

Based on the above, GILs for the protection of 95% of freshwater species will be adopted for the majority of 
contaminants (excluding TRH), and 99% of freshwater species for bioaccumulative contaminants. 

Where there is insufficient data to derive high reliability trigger values for various contaminants, low reliability 
trigger values will be adopted. 

Human Health for Overlying Land Use 

For protection of human health, TRH and BTEXN concentrations were also screened against the 
Groundwater HSLs for vapour intrusion into indoor air from the relevant depth and soil matrix applicable to 
“Commercial / Industrial” land use (HSL-D) from the amended NEPM (NEPC, 2013). Groundwater levels 
onsite have ranged during previous GMEs, generally between approximately 0.6 m btoc to 2.7 m btoc. The 
appropriate depth range should be adopted in selecting the appropriate HSL for each monitoring well. 

To derive a set of values for offsite assessment, two exposure scenarios require adoption:  

 HSL-A/B residential setting has been adopted for the offsite properties to the east.  

 HSL-D commercial/industrial setting has been adopted for the exposure scenario within the crawlspace, 
enclosed carports and service rooms within the adjoining residential property immediately north of the 
site. 

The predominant overlying material above the recorded depth to water is coarse grained soils, therefore the 
HSL values for sandy soils should be adopted for groundwater assessment. 

It is noted that the groundwater HSLs are applicable where depth to groundwater >2 m. Where impacted 
groundwater is reported >LOR at depths <2 m BGL, soil vapour assessment may be necessary. 

Adopted assessment criteria are summarised in Table 12.7.  

  



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd 35 
Report reference number: M6S1-COF-NWW-ENLD-RPT-670752_v3 
Date: 10 February 2022 

Table 12.7 Groundwater health screening and investigation levels µg/L 

Contaminant Commercial/ Industrial 

(Sand, 2 to <4 m)2 

Low – high density 
residential 

(Sand, 2 to <4 m) 3 

95% Species protection 
(freshwater)4 

Benzene 5,000 800 950 

Toluene NL NL NE 

Ethylbenzene NL NL NE 

Total Xylenes NL NL 200^ 

TRH(C6-C10) less BTEX (F1) 6,000 1,000 NE 

TRH >C10-C16 less 
naphthalene (F2) 

NL 1,000 NE 

Naphthalene NL NL 16 

1 = NEPC (2013) Groundwater Investigation Levels for recreational exposure – based on 10x the applicable drinking water guideline 
2 = NEPC (2013) Groundwater Health Screening Levels for Vapour Intrusion, HSL-D (Commercial / industrial), Sand, 2 m to <4 m) 
3 = NEPC (2013) Groundwater Health Screening Levels for Vapour Intrusion, HSL-A/B (Low – high density residential), Sand, 2 m to 

<4 m) 
4 = NEPC (2013) Groundwater Investigation Levels for freshwater ecosystems 
NE = Not established 
NL = Not limiting 
^ = As p-xylene 

12.5 ENVIRONMENTAL CRITERIA DURING REMEDIATION WORK 

CGU developed a Contamination CEMP Sub-plan (M6S1-CGU-NWW-ENPE-PLN-000413) to describe the 
procedures to manage contamination that may be encountered during construction activities. The document 
provides procedures for managing contaminated land, including:  

 The management of contaminated material movements (excavation and stockpiling)  

 Surface water run-off.  

 Dust generation and airborne contaminants.  

 Decontamination of vehicles, plant and machinery.  

 Unexpected contamination.  

 Personal protective equipment (PPE). 

 Training and inductions. 

 Storage of materials 

There are no specific environmental criteria provided within the document. Coffey expects that these criteria 
will be developed by CGU within a site-specific ‘work pack.’ The work pack should include the following: 

 Regular (1hr intervals) PID monitoring at the site boundaries during excavation works. Work should stop if 
PID levels are ≥10ppm. Continue monitoring and re-start work only when levels drop below 10ppm. 

 Stop work if odorous soils are encountered and apply odour suppressant as required. This should be 
completed even if PID levels are <10ppm. 

 Monitor dust generation. Wet down areas that generate dust. Stop work if visible dust leaves the site 
boundaries and only continue once the source of dust has been identified and managed appropriately. 

 Cover stockpiles with a material to prevent dust and sediment run-off. 

 Install and maintain environmental controls in accordance with Section 13.2. 
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13. PREFERRED REMEDIAL STRATEGY 

Based upon a review of appropriate remedial technologies and considering the construction timelines, the 
preferred remedial strategy to mitigate contamination risks associated with petroleum hydrocarbons impacted 
soil and water and contaminated fill is to use a combination of remedial methods.  

A test pit investigation is included to assess the extent and nature of asbestos contamination within fill 
materials including potential impact from demolition of above ground structures and pavement. The 
investigation must be completed prior to the commencement of work below ground surface. Excavation works 
may proceed once the nature and extent of asbestos contamination in thew fill materials has been defined 
and appropriate control measures are implemented (where required). The excavation works involve: 

 Removal of UPSS infrastructure. 

 Excavation (source removal) and off-site disposal of heavily impacted soils and replacement with 
appropriate fill material to achieve design levels.  

 Extraction and off-site disposal of highly impacted groundwater accumulating in excavations. 

 Validation of residual soil contamination to a level commensurate with the proposed future land uses 
(road and commercial) and similar validation of imported materials. 

Groundwater monitoring will follow soil validation works and may include the assessment of monitored natural 
attenuation (MNA) to address residual groundwater contamination, if required. 

A amended plan would be developed, if required, to address the potential for additional remediation work to 
be undertaken at the site and surrounding off-site areas. 

13.1 PROPOSED SEQUENCE OF WORKS 

Tetra Tech remedial works will entail the following sequence of events: 

1. Preliminaries (Outlined in Section Preliminaries13.1.1). 

2. Site Establishment (Outlined in Section 13.1.2). 

3. Test pit investigation to assess the nature and extent of asbestos contamination (Section 13.1.3) 

4. UPSS Excavation and Off-site Disposal (Outlined in Section 13.1.3). 

5. Remediation Validation (Outlined in Section 14). 

6. Preparation of a Validation Report (Outlined in Section Error! Reference source not found.). 

7. Groundwater and soil vapour monitoring  

8. Preparation of a LTEMP, if required to manage residual contamination. 

The sequence above relies on the prior demolition of buildings in accordance with a Hazardous Materials 
Management Plan. 

 Preliminaries 

The site is regulated under the CLM Act and this RAP proposes Voluntary Management in accordance with 
Section 17 of the CLM Act.  

This RAP must be submitted to the Planning Secretary for information prior to undertaking remediation in 
accordance with Condition E112 of the Infrastructure Approval. 

Prior to any works commencing on the site, notifications to third parties and obtaining any licences, approvals 
and permits will need to be undertaken.  

Confirmation that the contractor conducting the UPSS removal works is licensed and experienced in the 
removal of fuel infrastructure and the remediation of contaminated soils, and has adequate safety equipment 
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to secure the work area and minimise potential danger to personnel and the public for the duration of the 
works. 

The final version of the RAP has been approved by the Site Auditor, as required by Condition E112 in the 
Planning Approval for the M6S1 Project. 

An asbestos clearance certificate for each demolition area shall be provided by a Licensed Asbestos 
Assessor (LAA) following the completion of demolition work certifying that no asbestos remains at the ground 
surface. A copy of each asbestos clearance certificate shall be included in the validation report. 

Site inspection reports shall be issued by the Environmental Consultant following the completion of demolition 
and site clearance work that identifies suspect areas where additional investigation / remediation / validation 
needs to be undertaken. This inspection may be incorporated into the test pitting investigation described in 
Section 13.1.3. 

Prior to earthworks commencing, all relevant licences and approvals shall be obtained from the relevant 
authorities.  

All preliminary work needs to be completed prior to the commencement of Site Establishment or later works. 

 Site Establishment 

It is considered that site establishment procedures may include:  

 Work area fencing, warning signage and temporary site facilities. 

 Occupational health and safety controls. 

 Environmental monitoring and controls.  

 Preparing stockpiling areas. 

 Vehicular transit routes onto and off the site. 

 Location, isolation, relocation, protection and/or termination of services potentially affected by the 
remediation/redevelopment works. 

 Establishing contingency planning and controls to address unexpected finds.  

Site establishment works associated with environmental management are to be undertaken in accordance 
with a Construction Environmental Management Plan (CEMP) prepared in accordance with Part C of the 
Planning Approval and endorsed by CGU’s Environmental Representative (ER) and then submitted to the 
Planning Secretary for approval no later than one month prior to the commencement of works at CAF C6. 

 Test pitting investigation 

Following the demolition of buildings and removal of pavements across the site, the excavation of up to 8 test 
pits through fill materials shall be completed to inspect for visible ACM. The number of test pits meets the 
minimum requirements within the NSW EPA (1995) Sampling Design Guidelines for the site area of 
approximately 0.2 Ha. Test pit locations shall be chosen based on a grid pattern, avoiding buried UPSS/other 
infrastructure. Test pits shall be excavated through fill materials until underlying natural soils are encountered 
(estimated maximum depth of 1.15m). Excavated soils shall be assessed for the presence of visible ACM. 
Where ACM is encountered, the test pit is to be backfilled in the same order in which it was excavated. 

 UPSS Removal, Excavation & Offsite Disposal of Contaminated Soil 

All remediation works should be undertaken by licensed contractors, experienced in the decommissioning and 
removal of fuel infrastructure and the excavation and remediation of contaminated soils. As a minimum, the 
Australian Standard (AS) The removal of underground petroleum storage tanks  (AS 4976:2008) is applicable 
to the work and a copy should be obtained by the contractor. Where an applicable standard, legislation, 
regulation or code of practice has been updated, the updated version shall be applied. 
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The remediation works should be supervised by an experienced environmental scientist, particularly to assess 
the contamination status of the soil excavated from around the tanks, and to determine whether further 
excavation of tank pit walls and floors are required to remove heavily contaminated soil. 

The known USTs requiring removal are shown on a Figure that was included the Moore Management Future 
Demolition Report (Sheet A.6 provided in Appendix A). Ten of the USTs have been decommissioned via inert 
foam-filling and another 3 have been filled with either sand or concrete. A summary of the estimated capacity 
and status of each UST is provided in Table 13.1. 

Table 13.1 Summary of UST capacity 

UST ID Estimated capacity (L) Status 

Tank A 5,000 Abandoned in 2020 with inert foam 

Tank B 13,638 (3,000 Gal) Abandonment before 2020. 
Potentially concrete or sand-filled 
abandonment in-situ. Tank assumed 

to still be present. 

Tank C 13,638 (3,000 Gal) 

Tank D 21,400 (4,700 Gal) 

Tank E 2,300 Abandoned in 2020 with inert foam 

Tank F 14,500 Abandoned in 2020 with inert foam 

Tank G 19,500 Abandoned in 2020 with inert foam 

Tank H 60,000 Abandoned in 2020 with inert foam 

Tank I 45,000 Abandoned in 2020 with inert foam 

Tank J 30,000 Abandoned in 2020 with inert foam 

Tank K 24,000 Abandoned in 2020 with inert foam 

Tank L 34,000 Abandoned in 2020 with inert foam 

Tank M 5,000 Abandoned in 2020 with inert foam 

Task-specific work procedures and associated Safe Work Method Statements (SWMS) are to be prepared by 
the remediation contractor. The procedures should include methodologies that will assess the requirement for 
excavation wall stabilisation to prevent damage to surrounding structures including underground services, 
fences and structures on neighbouring properties. Where underground services are to be removed, conduits 
are to be assessed for the presence of asbestos and removed under asbestos working conditions. An 
inspection of trenches where asbestos conduit was present is to be carried out by and LAA and an asbestos 
clearance certificate issued certifying that no asbestos remains. 

The procedure for UST removal will generally comprise the following tasks: 

 A Lower Explosive Limit (LEL) meter will be utilised to monitor the potential for explosive atmospheres 
throughout the remediation works, including within USTs and excavations.  

 Set up of stockpile areas including installation of environmental controls in accordance with the CEMP 
(ref: M6S1-CGU-NWW-ENPE-PLN-000413). 

 Breakout of overlying pavements and segregation of concrete wastes for off-site disposal (recycling if 
concrete is not stained). 

 Safely uncover tank access points (dip/fill points) and fuel lines. Segregate obviously impacted 
(stained/odorous) soils from unimpacted soils and place in separate stockpile areas. 

 For tanks that are suspected to have been abandoned by filling with concrete or sand (USTs B, C and D): 



FINAL

M6 Motorway Stage 1 
Remedial Action Plan – Princes Highway CAF C6 

Tetra Tech Major Projects Pty Ltd 39 
Report reference number: M6S1-COF-NWW-ENLD-RPT-670752_v3 
Date: 10 February 2022 

 Confirm contents and remove any residual liquid wastes within the tank and associated 
interconnecting fuel lines. 

 Disconnection and removal of pipework. 

 De-gassing of the USTs in accordance with the methodology in AS 4976. 

 For tanks abandoned in-situ to AS4976, de-gassing of the tank is not required, as the tank void has been 
filled with inert polyurethane foam. Care should still be exercised if the tank vessel is to be cut opened as 
there is potential for hydrocarbons to be present on the inside surface of the tank. 

 Excavation of soils surrounding the USTs, again segregating impacted from unimpacted soils into 
separate stockpiles.  

 Management of groundwater entering the excavation, as required and in accordance with the CGU’s 
Groundwater CEMP Sub-plan (Ref: M6S1-CGU-NWW-ENPE-PLN-000412) where applicable.  

 Lifting of the UST from the excavation for disposal. USTs will be labelled in accordance with AS 4976. 

 USTs that have been foam-filled are unable to be sent for scrap metal recycling and must be disposed of 
at an appropriately licenced landfill facility. It is likely that large capacity USTs will require cutting into 
smaller pieces for removal from the site. 

 If possible, the USTs that have been decommissioned with concrete or sand may be cut open and the 
contents extracted. Should this be undertaken, the UST can be recycled. 

 The Site Auditor expects to inspect the final condition of each UST excavation prior to backfilling 

The UST excavations are estimated to generate approximately 800 m3 of soil based on the number of tanks 
and estimated tank pit dimensions.  

Excavation of other UPSS or vehicle maintenance related infrastructure and surrounding impacted soils, 
including:  

 Remote fill points. 

 Fuel pipework.  

 Vent lines. 

 Bowser islands. 

 Vehicle maintenance hoists.  

 Oily water separator and associated pit. 

 Former remediation trench along the northern boundary. 

Excavations of other UPSS infrastructure and vehicle maintenance hoists (potentially 4 of) may generate up to 
190 m3 of impacted soils based on anticipated depths and dimensions of excavations. 

Excavated soils shall be segregated based on field observations, such as soil type (fill vs residual soils), field 
PID readings and evidence of contamination, such as odours and staining. 

The estimated volumes of excavated materials do not include additional excavation required if significant 
contamination is encountered. Soils showing indications of contamination following removal of tanks and 
surrounding soils (PID >100ppm, odorous and/or stained soils) should be excavated prior to obtaining 
validation samples. 

Stockpiled soils shall be sampled and assessed for potential beneficial on-site reuse or off-site disposal, 
including issuance of relevant waste classification certificates (refer Section12.2). Hydrocarbon contamination 
should be analysed using discrete samples. Composite sampling is not recommended because of the 
potential for some hydrocarbon fractions to volatilise and be lost through mixing.  

Excavated soils removed from the site are to be tracked from site to licensed disposal facility. 
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 Monitoring of Remediation Work 

CGU’s nominated remediation contractor will carry out the remediation works. Tetra Tech Coffey is the 
nominated Project Environmental Consultant and will monitor the remediation contractor during contaminated 
land related activities. Regular weekly inspections of the work shall be undertaken by the Project 
Environmental Consultant throughout remediation work. The Project Environmental Consultant will document 
the inspections adequately to provide evidence that remediation work was undertaken in accordance with the 
RAP, or otherwise.  

The Project Environmental Consultant shall advise the Site Auditor as soon as practicable of any Unexpected 
Find or non-compliance with the RAP. 

 Record Keeping 

During contaminated soil removal from site, the following information shall be recorded (i.e. on a Materials 
Tracking Plan) and maintained by the remediation contractor and provided to CGU and the Environmental 
Consultant no later than the completion of the remedial works: 

 Landfill dockets and Environmental Protection Licence (EPL) number. 

 Date and time of disposal. 

 Name and address of landfill. 

 Amount of waste (volume or weighed mass). 

 Type of waste (waste classification). 

 Material description. 

 Transport company including truck registration. 

 HAZMAT reports. 

 Asbestos site clearance issued by a LAA following demolition / site clearing. 

 UPSS decommissioning records (during remediation works). 

 Site inspection reports prepared by the Project Environmental Consultant. 

 Material tracking data. 

 UST tank destruction certificates or landfill disposal receipts 

Similarly, for removal of contaminated water from the site, the following information shall be recorded:  

 Licensed transporter.  

 Date and quantity.  

 Waste classification code and tracking docket.  

 Receipt from licensed treatment facility. 

Each excavation will be sequentially numbered by the remediation contractor and a daily record made of 
location, depth and plan dimensions at the end of the daily activity. A similar record shall be maintained for 
stockpiles of contaminated soil including estimated quantity of soil in each stockpile. The recorded excavation 
numbers shall be made available to the Project Environmental Consultant for the purpose of labelling 
validation samples. 

 Long Term Management  

A LTEMP would be prepared where residual contamination that poses an unacceptable potential 
environmental or health risk requires ongoing management and monitoring.  
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NSW EPA approval would be sought to rescind the Declaration depending on the nature and extent of the 
contamination requiring potential long-term management. 

13.2 ENVIRONMENTAL CONTROLS DURING REMEDIATION WORKS 

The management of odours, volatile gas emissions, dust, surface water and ponded groundwater during 
remediation work should be undertaken by the remediation contractor in accordance with CGU’s 
Contamination CEMP (M6S1-CGU-NWW-ENPE-PLN-000413) and incorporated by CGU into the work pack  
for the site works. The following procedures (taken from WSP (2016) RAP) should be considered by CGU for 
inclusion within the work procedures. 

 Odours and vapours 

Remediation works may release vapours and odours into the atmosphere, particularly during tank excavations 
and loading out of impacted stockpiles. The remediation contractor should monitor prevailing weather 
conditions to assess the potential effects on surrounding sensitive receptors and site workers. If potentially 
offensive odours are detected that could reasonably be detected off-site (regardless of measured PID levels), 
site works should cease until the odours are reduced or controlled. The application of odour suppressants 
should be considered to control potentially offensive odours. 

An environmental scientist (or hygienist) shall monitor ambient air quality around open excavations and 
excavated soils with a PID to ensure ambient air concentrations can be managed appropriately. If PID 
readings within the site exceed 50ppm then work should temporarily cease, and workers should move upwind 
of the UST excavation until the PID readings decrease. If PID readings above 50ppm persist then 
odour/vapour control measures should be implemented. Alternative control measures could also be 
implemented, including the following:  

 Wetting down the excavated soil with the use of water sprays containing odour suppressant. 

 Workers may be fitted with vapour masks or respirators for continuation of site works in the area, provided 
PID levels are acceptable at the site boundary and an assessment of odours indicates that surrounding 
sensitive receptors would not be impacted. 

The Project Environmental Consultant shall undertake PID monitoring at the site boundaries, recording the 
locations and PID measurements at 30-minute intervals during excavation works and when stockpiled soils 
are being moved or loaded out. If PID readings at the site boundary exceed 5ppm or persistent odours are 
observed at the site boundary then work should cease, and odour/vapour control measures should be 
implemented. PID monitoring results shall be recorded by the Project Environmental Consultant and 
submitted for review by the remediation contractor on days where PID monitoring is required. 

All complaints regarding off-site odour or vapour shall be investigated by the Project Environmental 
Consultant as soon as practicable, as directed by CGU. 

 Dust 

Dust shall be visually monitored by the remediation contractor during all earthworks. If dust is being generated 
with potential for it to carry beyond the site boundary, areas of earthworks will be sprayed with water to reduce 
dust levels. Soil to be stockpiled should be covered or wetted down to minimise dust generation. 

During loading and transport of any soil off-site, truck wheels should be cleaned or driven through a 
constructed wash bay or similar control (e.g. rumble grid) to prevent potentially contaminated soil from being 
transported onto local roads. 
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 Plant and machinery 

The remediation contractor is responsible for maintaining all plant and machinery in good working order to 
prevent potential leaks and spills of fuels, oils and other fluids necessary for machinery maintenance, 
including appropriate storage of dangerous goods. 

 Noise 

Noise levels may increase during remediation works from the use of on-site and off-site mechanical 
equipment. To mitigate any noise which may arise as a result of site works, all works should be carried out 
during normal working hours and in accordance with NSW regulations. 

Noise control measures to be implemented during the remediation works may include: 

 Specified entry controls for construction vehicles entering and leaving the site 

 Suitable construction techniques and methodologies 

 Use of quieter equipment 

 Restricted use of reversing alarms and all equipment should be fitted with alarm types that adjust output 
sound levels according to the prevailing ambient noise level. 

Practical measures will be taken to minimise generation of noise, and contact information for enquires or 
complaints will be posted on the site entrance gate. 

 Water and sediment management 

13.2.5.1 Surface water 

Soil stockpiled during excavation works should be suitably contained to prevent run-off of any potentially 
contaminated water or soil to the surrounding environment, including the stormwater system. Control 
measures should be established to prevent surface water run-off entering and leaving excavation and 
stockpile areas. Control measures may include: 

 Temporary bunding or diversion drains 

 Impermeable sheeting placed under and/or over stockpiles 

 Silt fences/silt socks to surround stockpiles 

 Protection of existing drains with silt fencing/sand bags. 

These mitigation measures should be implemented and regularly inspected by the remediation contractor to 
ensure that they are effective and are improved if necessary. 

Subsurface seepage and accumulated excavation water 

Excavations surfaces are expected to be left open for short durations only, where possible, to minimise the 
potential of any surface water entering work areas. If water does accumulate (e.g. rainfall or groundwater 
ingress), then it will require removal prior to validation and reinstatement. 

The remediation contractor shall use a licensed liquid waste disposal contractor to transport wastewater as 
Liquid Waste (typically Code J120 for water) to a licensed water treatment facility, where the wastewater will 
be disposed, and disposal documentation generated. The remediation contractor shall record the wastewater 
disposal information in accordance with Section 13.1.6. 

13.2.5.2 Sediment 

Drains, gutters, roads and access ways shall be maintained free of sediment in accordance with regulatory 
requirements. Where required, gutters and roadways shall be swept regularly to keep them free from 
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sediment. As for surface water, control measures should be implemented and maintained to an effective 
standard. 

The erosion and sediment control put in place during the civil works must be undertaken in accordance with: 

 POEO Act 

 The “Blue Book” – Managing Urban Stormwater: Soils and Construction (Landcom, 2004). 

 Equipment and cleaning operations 

Throughout the site remediation project, controls will be placed on the operation and movement of equipment. 
General procedures that will be implemented include: 

 Excavation equipment will be washed in an environmentally sound manner prior to leaving the site. 

 Effective truck wheel-washing facilities will be provided, if necessary, to ensure that contaminated soil is 
not tracked off-site. 

 No trucks or equipment carrying contaminated soils should be allowed to move across unsealed ground 
surfaces, except across designated transport corridors. 

All contaminated soil requiring off-site disposal will be transported to an appropriate landfill facility. All 
transport trucks loaded with contaminated soil for off-site disposal should be sealed and the load 
completely/securely covered to prevent wind-blown emissions or spillages and covers should be maintained 
until unloading. All truck tailgates should be securely fixed prior to loading and immediately after unloading 
soils and all vehicles are to be operated in a manner so as to prevent loss of soils during loading, transport 
and unloading activities. 

A preferred transport route to the nominated facility is required to be identified. 

 Site security 

During construction works, work areas will be barricaded or secured by a chain-wire fence (or similar), which 
will remain in place over the duration of the remediation works to exclude public visitors. Appropriate 
safety/warning signs will be posted in accordance with the SafeWork NSW requirements. If an excavation is to 
be left open while the environmental project manager and contractor are not on-site for a substantial period of 
time (such as overnight) a temporary fence will additionally be erected around the excavation. Should the 
excavation be deeper than 1.5 m, the edges of the excavation should be battered to a 45 degree slope or 
benched into 1 m steps based on industry good practice. 

 Working hours 

Working hours should comply with the conditions of development consent. Any works to be conducted outside 
the normal working hours needs to have prior agreement with CGU and the Council’s consent. 

 Contact information 

Contact details of the appropriate civil contractors and the CGU Project Manager should be displayed in a 
prominent location at the site (such as the entrance or site office). Any incidents should be initially reported to 
the site manager, who will prepare an incident report for the CGU’s Project Manager. 

 Incident response 

Response to an incident occurring on-site will be in accordance with CGU’s emergency and evacuation 
procedures and incident reporting procedures. A health and safety plan and incident contact numbers are to 
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be maintained in an on-site register. All other relevant emergency contact numbers such as police, fire 
brigade and hospital will be listed in CGU’s work pack and posted on site for easy access. 

Local contractors (including a plumber and electrician) should be on call should an incident be reported by the 
site workers or local residents. 

 Contingency management 

Contingency plans for anticipated environmental problems that may arise during the course of the remediation 
work are summarised in Table 13.2. 

Table 13.2 Contingency management plans 

ANTICIPATED PROBLEMS CORRECTIVE ACTIONS 

Chemical/fuel spill Stop work, notify relevant emergency contacts and CGU. Use 
appropriate absorbent material to absorb the spill (if practicable). If 
necessary, accessible soil may be used to create temporary bunding to 
control the spill. Stockpile the impacted soil in a secure location, sample 
and determine the appropriate disposal/treatment option 

Excessive dust Use water sprays to suppress the dust or stop site activities generating 
the dust until it abates 

Excessive noise Identify the source, isolate the source if possible, and modify the actions 
of the source. Ensure hearing protection is worn if noise cannot be 
reduced 

Excessive odours/vapours If excessive organic odours/vapours are being generated, stop works 
and monitor ambient air across the site for organic vapours with a PID 
and odours at site boundaries. Implement control measures including 
respirators for site workers, use of odour suppressants, wetting down of 
excavated soil 

Excessive rainfall Ensure sediment and surface water controls are operating correctly. If 
possible divert surface water away from active work areas or 
excavations. 

Water in excavations 
following validation sampling 

Collect samples and assess against relevant assessment criteria, to 
enable disposal options to be formulated 

Leaking machinery or 

equipment 

Stop the identified leak (if possible). Clean up the spill with absorbent 
material. Stockpile any impacted soil in a secure location, sample and 
determine the appropriate disposal/treatment option. 

Failure of erosion or 

sedimentation control 

measures 

Stop work, repair the failed control measure. 

Unearthing unexpected fill or 

waste 

Stop activities, contact CGU. Prepare a management plan to address 
the issue if necessary. 

Equipment failures Ensure that spare equipment is on hand at the site, or ensure that the 
failed equipment can be serviced by site personnel or a local contractor. 

Complaint management Notify CGU following the complaint. Report the complaint in accordance 
with management procedures. Implement control measures to address 
reason for complaint (to the extent practicable). 

Asbestos Should potential asbestos be noted in soil, notify CGU and the 
consultant Project Managers. Asbestos monitoring may be required to 
continue works. 
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Acid sulfate soils If acid sulfate soils are suspected, stop works and assess the material. If 
actual or potential acid sulfate soils are present, prepare an acid sulfate 
soils management plan then work according to the plan. 

 

14. VALIDATION PLAN 

14.1 DATA QUALITY OBJECTIVES 

A process for establishing data quality objectives (DQOs) for an investigation has been defined by the US 
EPA and adopted in AS 4482.1-2005 and referenced in the amended ASC NEPM. DQOs are designed to: 

 Set the study objectives; 

 Collect the appropriate types and level of data (based on proposed recreational land use and CoPC); and 

 Select appropriate tolerance levels for potential decision-making errors. 

The DQO process is a seven-step iterative planning approach used to plan for environmental data collection 
activities. It provides a systematic approach for defining the criteria that a data collection design should 
satisfy, including when, where, who and how to collect samples or measurements, determination of tolerable 
decision error rates and the number of samples or measurements that should be collected.  

The seven-step process for this validation plan and data quality indicators to be adopted are discussed and 
summarised in Appendix D. 

14.2 VALIDATION SAMPLING 

Validation sampling is to be undertaken in accordance with EPA-guidance. 

 Validation of UPSS Removal  

The Project Environmental Consultant shall monitor UPSS removal works. Tank removal should include the 
recording of any evidence that a leak has occurred and whether contamination is present within the 
excavation. A photographic record is also required, as well as field screening of materials to assist in sample 
assessment during and immediately after tank removal. 

Following the tank and pipework removal and subsequent excavation, soil samples will be collected from the 
walls and floor of the excavations. Validation samples are to be collected within 24 hours of the final 
excavation surface being exposed to ensure the samples collected are representative of the contamination 
that remains in the subsurface soils.  

The number of samples required should reflect the dimensions of the excavation, differing soil types (fill vs 
residual soils) and depth of impacted soils removal. At a minimum, the following samples should be collected 
(in accordance with NSW EPA (2014) Technical Note: Investigation of Service Station Sites): 

 Minimum two samples per tank with samples taken from each tank wall and floor. One sample from the 
base and one sample from each of the walls where separate excavations are required. 

 One sample beneath each fuel dispenser. 

 One sample every 5m of fuel feed lines to dispensers. 

 One sample per remote fill point. 

 One sample from the base and each wall where hydraulic hoists were present. 

 Sampling beneath the workshops in accordance with Section 14.2.2. 
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Sampling locations should be identified using appropriate screening (such as via visual inspection and photos 
and PID screening) and the decision rules used to justify the sampling methodology. Consideration shall be 
given to lithology changes and the distribution of the tank pits and fuel lines which may require additional 
samples.  

As a guide when removing a UST, sampling should be: one sample from beneath the centre of the UST if tank 
length is less than 4 m and at least one sample from each of the four walls. If the tank is 4–10 m long, at least 
two samples from each of the four walls and under each end. If the tank is longer than 10 m, at least three 
samples from each of the four walls and under each end are taken. This applies to each tank in the same tank 
pit. 

Samples will be analysed for the COPC. Asbestos in soil analysis shall be included where fill materials are to 
remain in-situ. 

The excavations will be left open while waiting for laboratory results. If validation samples are reported to have 
concentrations of contaminants above the adopted assessment criteria, further excavation will be undertaken, 
to the extent practicable, until concentrations of COPC are below the validation criteria set out in Section 12.1. 

The Stage 2 DSI identified odorous soils that would prevent their use under most land use settings, even if 
soils were considered safe based on contaminant concentrations. It is likely that these soils will be 
encountered the UPSS removal works and should remain buried where possible (provided they meet the 
validation criteria). 

 Sampling Previously Unassessed Areas 

The area of the building footprint where intrusive sampling has not previously occurred is approximately 
430 m2. Judgemental sampling is considered appropriate for the assessment of contamination beneath the 
buildings. Samples should be collected at the depth(s) where the level of contamination is expected to be 
most significant, or beneath where significant contamination has been excavated. 

If present, the excavation of the vehicle maintenance hoists and associated validation sampling will achieve 
the required sampling density and required depths beneath the workshops. An additional sampling point is 
required to adequately assess soils beneath the former convenience store footprint. Should the hoists not be 
present, then excavation and sampling of 5 test pits, evenly spaced across the building footprint, shall be 
undertaken. Samples should be collected near the base of the building slabs to check for possible application 
of pesticides during building construction. Targeted sampling should be undertaken where evidence of 
contamination is observed.  

All samples will be screened with a PID and analysed for COPC. Sample results shall be compared to criteria 
set out in Section 12.1. Where results exceed the adopted criteria, additional excavation of impacted soils will 
be required. 

 Post-remediation GME 

To assess the residual groundwater contamination status, a post-remediation GME of monitoring wells that 
remain intact shall be undertaken following completion of site validation. Key monitoring wells to be retained 
(prior to Stage 2 road construction) that will provide adequate coverage to assess residual groundwater 
impacts include MW05, MW06, MW08, MW09, MW13, MW14, MW16, MW17, MW18 and MW19. It is 
expected that some monitoring wells will be destroyed during construction of the slip lane linking Princes 
Highway and President Avenue. Consideration should be given to the installation of appropriately positioned 
replacement wells should residual impacts identify a potential risk to future site users from groundwater 
contamination. If ongoing groundwater monitoring is required, the details shall be included in a LTEMP. 
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Groundwater sampling shall be conducted using low-flow methods. All samples should be analysed for 
TRH/BTEXN/lead. Selected samples may be analysed for MTBE, VOCs, PAHs, MNA parameters and PFAS. 

Tetra Tech note that some groundwater monitoring wells may require replacement where remediation and/or 
development activities cause the destruction of existing monitoring wells. An assessment of suitable 
replacement wells will be made following remediation works. 

 Plume delineation and off-site vapour assessment 

Considering the depth to groundwater beneath surrounding residential properties is likely less than 2 m, 
assessment for potential soil vapour intrusion risk within an off-site residential setting is considered acceptable 
as a method of plume delineation.  

The passive soil vapour sampling point SG01 should be re-sampled to confirm that petroleum hydrocarbon 
vapours are unlikely to pose an unacceptable risk to residential occupants through vapour inhalation. 

Sampling of SG01 should be incorporated into a soil vapour assessment to confirm the outcomes of the 
Ground Gas Assessment Report (Info Doc 569) and subsequent Preliminary Risk Assessment (Info Doc 570) 
with a focus on the risks from vapour inhalation on the lower ground floor of the residential building. The 
Ground Gas Assessment (Info Doc 569) shall be used to guide the required scope of works for the 
confirmatory sampling. The HSL-D criteria shall be used for the exposure scenario beneath the residential 
apartments immediately north of the site. HSL-A/B criteria shall be used to assess potential vapour intrusion 
risk to residential receptors down-gradient of the site, assuming that residential living spaces may occupy the 
ground floor. 

The plume delineation and soil vapour assessment could be reported together to assess potential risks to off-
site receptors from groundwater contamination. 

 Stockpile sampling 

It is recommended that stockpile samples are collected at a rate of 1 sample per 25m3 (minimum of 3 samples 
per stockpile) as per the guidance provided in Schedule B2 of the ASC NEPM. It is noted that this sampling 
frequency is for general waste classification of smaller stockpiles (i.e. <250m3). The sampling frequency and 
analytical schedule may need to be adjusted on a ‘case by case’ basis by the environmental consultant, 
depending on factors such as: 

 The volume of the material. 

 The homogeneity of the material. 

 Investigation and laboratory analytical records relating to the material. 

 A visual assessment of the material. 

Samples collected of waste soil will be analysed for a broad range of CoPC consistent with the site history 
and informed by data presented within previous contamination assessment reports. Analysis for asbestos will 
be requested for samples from stockpiles in which fill materials are present. 

 Imported Fill Assessment 

Imported material will be required to be suitable (from a contamination perspective) for the proposed 
commercial / industrial land use.  

To confirm the material is suitable for use, the following may be required: 

 Where adequate documentation is provided to demonstrate the material is suitable for use, the 
environmental consultant shall complete periodic inspections to check the material is consistent with the 
descriptions provided in the documentation.  
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 In the event that the documentation is not sufficient to demonstrate the material is suitable for use or may 
potentially be suitable for use pending further assessment, the environmental consultant shall collect 
representative samples for laboratory analysis to assess whether the material is suitable for use. 

Table 14.1 provides a summary of the laboratory analysis required to assess the suitability of imported soils. 

Table 14.1 Proposed Laboratory Analysis for Imported Soil Materials 

Type Rate Analysis 

VENM 
1/100m3 with a minimum of 3 
samples per source3 

Source dependent although may include TRH, BTEX, PAH, OCP, OPP, 
PCB, metals and asbestos 

ENM 

As per Table 1 of the NSW EPA 
current Excavated Natural 
Material Order 2014  

As per Table 4 of the NSW EPA current Excavated Natural Material Order 
2014 (metals, electrical conductivity, pH, TRH, BTEX, PAHs, metals, 
foreign materials), OCP, OPP, PCB and asbestos.  

TRH: Total recoverable hydrocarbons  
BTEX: Benzene, toluene, ethylbenzene and xylene 
PAH: Polycyclic aromatic hydrocarbons 
OCP/OCP: Organochlorine pesticides/ organophosphate pesticides  
PCB: Polychlorinated biphenyls 
Metals: arsenic, cadmium, chromium, lead, nickel, zinc, mercury and copper 

Depending on final grade levels required for the CAF, an estimated 1,200m3 is required to be imported to 
backfill excavations considering the number and size of tanks and the estimated soils requiring excavation 
and disposal. Additional geotechnically suitable materials will be imported onto the site to allow development 
of the CAF and road corridor.  

14.3 VALIDATION SAMPLING PROTOCOLS 

Fieldwork will be undertaken by experienced and appropriately qualified environmental scientists/engineers 
following written field procedures which are based on industry accepted standard practice and Schedule B2 of 
the ASC NEPM 2013. 

Soil samples will be collected using hand tools or from material obtained using an excavator depending on the 
dimensions of excavation or stockpile.  

A photo-ionisation detector (PID) will be used to screen soil samples for the presence of volatile organic 
compounds (VOCs). 

Between each sampling location, new nitrile gloves will be used to reduce the potential for cross 
contamination to occur. 

 Laboratory Analysis 

Selected soil samples will be analysed by ISO/IEC 17025 certified laboratories with National Association of 
Testing Authorities (NATA) accredited methods for the analytes tested.  

 Sample Nomenclature 

Samples collected will be identified by a unique sample identifier. The sample identifier will be included on all 
sample jars and associated paperwork including field sheets and chain of custody forms.  

Sample labels will be completed in indelible ink and will include the following information:  

 Project number. 

 Sample identifier. 

 
3 Rate may vary depending on volume and availability of accompanying source documentation. 
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 Date of sample collection (day/month/year). 

 Initials of sampler. 

Quality control samples will be labelled: 

 Intra-laboratory and inter-laboratory duplicates: “DUP” + sequence number (i.e. DUP01, DUP02 etc.). 

 Trip blanks: “TB” + sequence number (i.e. TB01, TB02 etc.). 

 Trip Spikes: “TS” + sequence number (i.e. TS01, TS02 etc.). 

 Rinsate blanks: “RB” + sequence number (i.e. RB01, RB02 etc.). 

 Sample Storage and Preservation 

Samples will be placed into laboratory prepared and supplied sample containers (i.e. jars, bags and bottles) 
with teflon-lined lids and preservatives, where required.  

For analysis of VOCs, samples will be created as rapidly as possible with zero headspace where practicable, 
attempting to minimise volatile losses. Samples will be submitted as soon as possible to the laboratories to 
prevent loss while in storage or transit and analysed within recommended holding times. 

Sample containers will be placed directly into an ice filled cooler on the site and transported to the laboratories 
under chain of custody protocol. The condition of samples as received by the laboratory be recorded and 
reported with analytical results. 

Appropriate sampling procedures and equipment shall be implemented when collecting samples for PFAS 
analysis, including the use of laboratory-supplied PFAS sampling containers and following sampling guidance 
set out in Section 18 of the PFAS National Environmental Management Plan Version 2.0 (January 2020).  

 Sampling Equipment Decontamination Procedures 

Non-disposable sampling equipment (e.g. trowel, shovel etc.) will be decontaminated between each sampling 
location as follows: 

 Scrub all surface of the equipment with a wire brush to remove soil and/or gross contamination; 

 Scrub the equipment in a bucket filled with a solution of phosphate free detergent (Decon 90), using a 
brush that can reach all surfaces; and 

 Rinse the equipment in clean potable water. 

 Equipment Calibration 

Equipment will be calibrated as per the manufacturer’s instructions.  

The PID will be calibrated with isobutylene gas at 0 ppm and 100 ppm at the commencement of each day of 
sampling and if necessary, during the day in accordance with the procedure provided by the supplier.  

Calibration certificates will be retained and provided within the validation report. 

 Field Quality Control Samples 

Field quality control samples will be collected as follows: 

 Intra-laboratory and inter-laboratory duplicates 

 Rinsate blanks 

 Trip blanks. 
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Field duplicate soil samples will be collected from soil immediately adjacent to the primary sample by placing 
approximately equal portions of the primary sample into two sample jars. Samples will be labelled so as to 
conceal their relationship to the primary sample from the laboratory. 

Rinsate blanks will consist of pre-preserved bottles filled with laboratory prepared water that is passed over 
decontaminated field equipment and then collected in containers used for the sampling process. Rinsate 
blanks will be preserved in a similar manner to the original samples. 

Trip blank and spike samples will be prepared by the primary laboratory on request during soil validation 
sampling, carried to the field unopened and subjected to the same handling procedures as the primary field 
samples. 

 Validation Criteria  

Validation criteria are set out in Section 0. 

In addition to the numerical criteria, soils shall not present unacceptable aesthetic impacts as described within 
Section 3.6 of Schedule B1 of the ASC NEPM (NEPC, 2013). Such impacts would include highly odorous or 
discoloured/stained soils, the presence of large quantities of inert or putrescible wastes. 

14.4 QUALITY ASSURANCE AND CONTROL 

Project specific quality assurance/quality control (QA/QC) procedures will be implemented to improve 
transparency, consistency, comparability, completeness, and confidence in the data collected.  

The field procedures to be adopted during the validation assessment are discussed above. Laboratory QA/QC 
procedures and adopted data quality indicators (DQIs) are discussed in Appendix D. 

14.5 VALIDATION REPORT 

At the completion of the remedial works, a validation report will be prepared in general accordance with NSW 
EPA 2020 and Schedule B2 of the ASC NEPM, documenting the works as completed. This report will contain 
information including: 

 Information demonstrating compliance with appropriate regulations and guidelines. 

 Details of the excavation and validation works completed at the site. To allow site works to progress, a 
separate report may be prepared that summarises the off-site groundwater and soil vapour assessments. 

 Details of the source, classification and suitability of all imported materials. 

 Any variations to the strategy undertaken during the implementation of the remedial works. 

 Details of any environmental incidents and/or unexpected or new finds of contamination occurring during 
the course of the remedial works and the actions undertaken in response to these incidents. 

 Details on waste classification, tracking and off-site disposal (including environment protection licence 
(EPL) details). 

 Clear statement of the suitability of the site that is the subject of the validation report, for the proposed 
use. 

 Preparation of a LTEMP may be required to supplement the Validation Report. If needed, the LTEMP will 
set out the scope and requirements for the ongoing management of any residual contamination which 
poses a potentially unacceptable risk if not controlled. 

The validation report will also serve to document the remediation works and post-remediation condition of the 
site for future reference. 
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15. UNEXPECTED AND NEW FINDS 

An Unexpected Find is defined as contamination whose presence at a site is unlikely and cannot reasonably 
be found by investigations undertaken in accordance with regulatory requirements.  

A New Find is defined as contamination or infrastructure that may be present at the site but has not previously 
been encountered, for example, a UST that is not shown on plans and was not detected during previous 
investigations or site history searches. 

CGU has prepared an Unexpected Contaminated Land and Asbestos Finds Procedure (Unexpected Finds 
Procedure) to address Conditions E113 and E114 of the Infrastructure Approval. The Unexpected Finds 
Procedure, covering both Unexpected Finds and New Finds defined above, must be implemented should 
unexpected contaminated land or asbestos (or suspected contaminated land or asbestos) be excavated or 
otherwise discovered during construction. 

16. CONCLUSION 

CGU propose to redevelop the site for use as a Construction Ancillary Facility in the short-term and ultimately 
as slip lane and commercial property. Soil and groundwater impacted with petroleum hydrocarbons has 
previously been identified at the site which is occupied by a former service station and vehicle workshop.  

Based on contamination identified, the proposed redevelopment and a review of appropriate remedial 
techniques, the preferred remedial strategy to mitigate contamination risks is to excavate UPSS infrastructure 
and associated impacted soils to make the site suitable for the intended uses. Surplus soils generated by the 
excavations will be disposed off-site as waste.  

The remedial works will be required to be validated by a suitably qualified consultant which will include a 
program of inspections, sampling, laboratory analysis and reporting. At the completion of the remedial works, 
a validation report will be required to be prepared in general accordance with NSW EPA 2020 Guidelines for 
Consultants Reporting on Contaminated Land, and Schedule B2 of the National Environment Protection 
(Assessment of Site Contamination) Measure, 1999 (amended April 2013), documenting the works as 
completed and the resultant site contamination status. 

Further assessment of the potential risks to off-site receptors related to off-site contamination attributed to the 
site shall form part of the validation.  

Following remediation, a LTEMP may be prepared to facilitate monitoring of potential ongoing risks from 
residual groundwater contamination. If needed, the LTEMP will succinctly describe the nature and location of 
contamination remaining on- and off-site, how contaminants will be managed, who will be responsible for the 
plan’s implementation and over what time frame actions specified in the plan will take place. The LTEMP will 
be recorded on the Planning Certificate issued under Section 10.7 of the EP&A Act 1979, or a covenant 
registered on the title to land under Section 88B of the Conveyancing Act 1919. 

Subject to the successful implementation of the measures detailed in this RAP and, if needed, implementation 
of an LTEMP to monitor residual groundwater contamination, it is considered that the site can be made 
suitable for the proposed commercial / industrial land-use. 
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Introduction 

This report has been prepared by Tetra Tech Coffey for you, as Tetra Tech Coffey’s client, in accordance with 
our agreed purpose, scope, schedule and budget.   

The report has been prepared using accepted procedures and practices of the consulting profession at the 
time it was prepared, and the opinions, recommendations and conclusions set out in the report are made in 
accordance with generally accepted principles and practices of that profession. 

The report is based on information gained from environmental conditions (including assessment of some or all 
of soil, groundwater, vapour and surface water) and supplemented by reported data of the local area and 
professional experience.  Assessment has been scoped with consideration to industry standards, regulations, 
guidelines and your specific requirements, including budget and timing. The characterisation of site conditions 
is an interpretation of information collected during assessment, in accordance with industry practice. 

This interpretation is not a complete description of all material on or in the vicinity of the site, due to the 
inherent variation in spatial and temporal patterns of contaminant presence and impact in the natural 
environment.  Tetra Tech Coffey may have also relied on data and other information provided by you and 
other qualified individuals in preparing this report. Tetra Tech Coffey has not verified the accuracy or 
completeness of such data or information except as otherwise stated in the report.  For these reasons the 
report must be regarded as interpretative, in accordance with industry standards and practice, rather than 
being a definitive record. 

Your report has been written for a specific purpose 

Your report has been developed for a specific purpose as agreed by us and applies only to the site or area 
investigated. Unless otherwise stated in the report, this report cannot be applied to an adjacent site or area, 
nor can it be used when the nature of the specific purpose changes from that which we agreed. 

For each purpose, a tailored approach to the assessment of potential soil and groundwater contamination is 
required. In most cases, a key objective is to identify, and if possible quantify, risks that both recognised and 
potential contamination pose in the context of the agreed purpose. Such risks may be financial (for example, 
clean up costs or constraints on site use) and/or physical (for example, potential health risks to users of the 
site or the general public). 

Limitations of the Report 

The work was conducted, and the report has been prepared, in response to an agreed purpose and scope, 
within time and budgetary constraints, and in reliance on certain data and information made available to Tetra 
Tech Coffey. 

The analyses, evaluations, opinions and conclusions presented in this report are based on that purpose and 
scope, requirements, data or information, and they could change if such requirements or data are inaccurate 
or incomplete. 

This report is valid as of the date of preparation. The condition of the site (including subsurface conditions) 
and extent or nature of contamination or other environmental hazards can change over time, as a result of 
either natural processes or human influence. Tetra Tech Coffey should be kept appraised of any such events 
and should be consulted for further investigations if any changes are noted, particularly during construction 
activities where excavations often reveal subsurface conditions. 

In addition, advancements in professional practice regarding contaminated land and changes in applicable 
statues and/or guidelines may affect the validity of this report. Consequently, the currency of conclusions and 
recommendations in this report should be verified if you propose to use this report more than 6 months after 
its date of issue.  
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The report does not include the evaluation or assessment of potential geotechnical engineering constraints of 
the site.  

Interpretation of factual data 

Environmental site assessments identify actual conditions only at those points where samples are taken and 
on the date collected. Data derived from indirect field measurements, and sometimes other reports on the site, 
are interpreted by geologists, engineers or scientists to provide an opinion about overall site conditions, their 
likely impact with respect to the report purpose and recommended actions. 

Variations in soil and groundwater conditions may occur between test or sample locations and actual 
conditions may differ from those inferred to exist. No environmental assessment program, no matter how 
comprehensive, can reveal all subsurface details and anomalies. Similarly, no professional, no matter how 
well qualified, can reveal what is hidden by earth, rock or changed through time.  

The actual interface between different materials may be far more gradual or abrupt than assumed based on 
the facts obtained. Nothing can be done to change the actual site conditions which exist, but steps can be 
taken to reduce the impact of unexpected conditions.  

For this reason, parties involved with land acquisition, management and/or redevelopment should retain the 
services of a suitably qualified and experienced environmental consultant through the development and use of 
the site to identify variances, conduct additional tests if required, and recommend solutions to unexpected 
conditions or other unrecognised features encountered on site. Tetra Tech Coffey would be pleased to assist 
with any investigation or advice in such circumstances.  

Recommendations in this report 

This report assumes, in accordance with industry practice, that the site conditions recognised through discrete 
sampling are representative of actual conditions throughout the investigation area. Recommendations are 
based on the resulting interpretation. 

Should further data be obtained that differs from the data on which the report recommendations are based 
(such as through excavation or other additional assessment), then the recommendations would need to be 
reviewed and may need to be revised. 

Report for benefit of client 

Unless otherwise agreed between us, the report has been prepared for your benefit and no other party.  Other 
parties should not rely upon the report or the accuracy or completeness of any recommendation and should 
make their own enquiries and obtain independent advice in relation to such matters.  

Tetra Tech Coffey assumes no responsibility and will not be liable to any other person or organisation for, or 
in relation to, any matter dealt with or conclusions expressed in the report, or for any loss or damage suffered 
by any other person or organisation arising from matters dealt with or conclusions expressed in the report.  

To avoid misuse of the information presented in your report, we recommend that Tetra Tech Coffey be 
consulted before the report is provided to another party who may not be familiar with the background and the 
purpose of the report. In particular, an environmental disclosure report for a property vendor may not be 
suitable for satisfying the needs of that property’s purchaser. This report should not be applied for any 
purpose other than that stated in the report. 

Interpretation by other professionals 

Costly problems can occur when other professionals develop their plans based on misinterpretations of a 
report. To help avoid misinterpretations, a suitably qualified and experienced environmental consultant should 
be retained to explain the implications of the report to other professionals referring to the report and then 
review plans and specifications produced to see how other professionals have incorporated the report 
findings. 

Given Tetra Tech Coffey prepared the report and has familiarity with the site, Tetra Tech Coffey is well placed 
to provide such assistance. If another party is engaged to interpret the recommendations of the report, there is 
a risk that the contents of the report may be misinterpreted and Tetra Tech Coffey disowns any responsibility 
for such misinterpretation.  
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Data should not be separated from the report 

The report as a whole presents the findings of the site assessment and the report should not be copied in part 
or altered in any way. Logs, figures, laboratory data, drawings, etc. are customarily included in our reports and 
are developed by scientists or engineers based on their interpretation of field logs, field testing and laboratory 
evaluation of samples. This information should not under any circumstances be redrawn for inclusion in other 
documents or separated from the report in any way. 

This report should be reproduced in full. No responsibility is accepted for use of any part of this report in any 
other context or for any other purpose or by third parties. 

Responsibility 

Environmental reporting relies on interpretation of factual information using professional judgement and 
opinion and has a level of uncertainty attached to it, which is much less exact than other design disciplines. 
This has often resulted in claims being lodged against consultants, which are unfounded. As noted earlier, the 
recommendations and findings set out in this report should only be regarded as interpretive and should not be 
taken as accurate and complete information about all environmental media at all depths and locations across 
the site. 
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Appendix B: Results summary tables 
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Results Table 1: Results against Human Health Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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 % %
EQL 20 50 100 100 100 20 50 0.1 0.1 0.1 0.2 0.1 0.3 2 0.4 5 5 5 0.1 5 5 0.1 1
CRCCARE 2011 Soil HSL for Direct Contact, HSL-D Com/Ind
    0-1m 26000 20000 27000 38000 - - - 430 99000 27000 - - 81000 - - - - - - - - - -
NEPM 2013 HIL, Commercial/Industrial D - - - - - - - - - - - - - 3000 900 3600 240000 1500 730 6000 400000 - -
NEPM 2013 Soil HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    0-1m - - - - - 260 NL 3 NL NL - - 230 - - - - - - - - - -
    1-2m - - - - - 370 NL 3 NL NL - - NL - - - - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil 470 <50 <100 <100 <100 380 <50 <0.5 0.9 18 56 14 69 3.6 <0.4 16 <5 13 <0.1 <5 7.1  - 16
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 <5 10 180 <0.1 5.4 170  - 6.1
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 5 <5 25 <0.1 <5 31  - 12
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 2800 <500 <1000 <1000 <1000 2100 <500 8.4 210 82 300 95 390 16 <0.4 32 <5 19 <0.1 <5 5.8  - 20
734 Princes Highway CBH03-0.5 3/08/2020 Fill <20 460 100 <100 560 <20 460 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 11 <0.4 16 17 470 0.1 <5 150  - 16
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil 270 330 <100 <100 330 260 328.5 <0.1 <0.1 6.9 3.4 0.1 3.5 3.6 <0.4 18 <5 15 <0.1 <5 9  - 10
734 Princes Highway CBH04-0.5 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 <5 <5 13 <0.1 <5 25  - 8.2
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 2.3 <0.4 7.8 <5 9.2 <0.1 <5 <5  - 13
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 3 <0.4 24 51 18 <0.1 92 99  - 7.4
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 0.1 0.7 <0.1 0.7 <2 <0.4 7.5 <5 7.8 <0.1 <5 <5  - 13
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil 140 <50 <100 <100 <100 120 <50 <0.1 <0.1 3.6 17 <0.1 17 5.7 <0.4 24 <5 16 <0.1 <5 <5  - 16
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 5.8 1.1 14 56 180 <0.1 14 210  - 7.5
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil 3900 1700 <100 <100 1700 3000 1643 11 2.3 150 610 77 690 <2 <0.4 <5 <5 11 <0.1 <5 <5  - 11
734 Princes Highway CBH07-0.5 3/08/2020 Fill <20 1800 <100 <100 1800 <20 1800 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 2.9 <0.4 5.6 26 40 <0.1 <5 71  - 14
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <20 320 <100 <100 320 <20 320 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 19 <0.4 47 <5 22 <0.1 <5 7.2  - 17
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <20 310 <100 <100 310 <20 310 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 17 27 20 <0.1 40 69  - 9.8
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil 450 1700 2800 910 5410 450 1700 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 5.4 <5 11 <0.1 <5 <5  - 12
734 Princes Highway QC100 3/08/2020 Natural Soil <20 1500 2300 800 4600 <20 1500 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 6.1 6.4 35 <0.1 <5 34  - 13
734 Princes Highway QC200 3/08/2020 Natural Soil <25 <50 <100 <100 <50 <25 <50 <0.2 <0.5 <1 <2 <1 <3 <4 <0.4 4 <1 5 <0.1 <1 5 12  - 

Statistical Summary
Number of Results 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 1 18
Number of Detects 6 8 3 2 8 6 8 2 3 6 6 4 6 10 1 16 7 19 1 4 14 1 18
Minimum Concentration <20 <50 <100 <100 <50 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 4 <1 5 <0.1 <1 <5 12 6.1
Minimum Detect 140 310 100 800 310 120 310 8.4 0.9 0.1 0.7 0.1 0.7 2.3 1.1 4 6.4 5 0.1 5.4 5 12 6.1
Maximum Concentration 3900 1800 2800 <1000 5410 3000 1800 11 210 150 610 95 690 19 1.1 47 56 470 0.1 92 210 12 20
Maximum Detect 3900 1800 2800 910 5410 3000 1800 11 210 150 610 95 690 19 1.1 47 56 470 0.1 92 210 12 20
% of Results at or above the Detect Limit 32 42 16 11 42 32 42 11 16 32 32 21 32 53 5 84 37 100 5 21 74 100 100
% of Results below the Detect Limit 68 58 84 89 58 68 58 89 84 68 68 79 68 47 95 16 63 0 95 79 26 0 0
% of Detects at or above Guidelines 32 32 32 32 0 21 100 11 32 32 0 0 32 0 0 0 0 0 0 0 0 0 0
% of Results Below Guidelines or Non-Detect 68 68 68 68 100 79 0 89 68 68 100 100 68 100 100 100 100 100 100 100 100 100 100

CRC Care TPH Fractions BTEX Metals Inorganics

Prepared by: CL (07/09/2020)
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Results Table 1: Results against Human Health Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation

Asbestos
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EQL 0.01% w/w
CRCCARE 2011 Soil HSL for Direct Contact, HSL-D Com/Ind -
    0-1m -
NEPM 2013 HIL, Commercial/Industrial D 0.05% w/w / No visible asbestos at surface
NEPM 2013 Soil HSL Commercial/Industrial D, for Vapour Intrusion, Sand -
    0-1m -
    1-2m -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH02-0.5 3/08/2020 Fill  - 
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH03-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH04-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material A) Grey compressed fibre cement material: Chrysotile asbestos detected. 

B) White vitreous fibrous insulation material:  Synthetic mineral fibre 
detected

734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH07-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway QC100 3/08/2020 Natural Soil  - 
734 Princes Highway QC200 3/08/2020 Natural Soil  - 

Statistical Summary
Number of Results 9
Number of Detects 9
Minimum Concentration 1
Minimum Detect 1
Maximum Concentration 1
Maximum Detect 1
% of Results at or above the Detect Limit 100
% of Results below the Detect Limit 0
% of Detects at or above Guidelines 0
% of Results Below Guidelines or Non-Detect 100

Prepared by: CL (07/09/2020)
Checked by: MB (07/09/2020) Results Table 1: 2 of 4
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Results Table 1: Results against Human Health Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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
EQL 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
CRCCARE 2011 Soil HSL for Direct Contact, HSL-D Com/Ind
    0-1m 11000 - - - - - - - - - - - - - - - - - - - -
NEPM 2013 HIL, Commercial/Industrial D - - - - - - - - - - - - - - - - - - 40 - 4000
NEPM 2013 Soil HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    0-1m NL - - - - - - - - - - - - - - - - - - - -
    1-2m NL - - - - - - - - - - - - - - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil 4 - 4.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 4
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 14 - 19 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 14
734 Princes Highway CBH03-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 1.1 <0.5 1.6 1.4 <0.5 <0.5 0.8 1  - <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 5.9
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil 1.3 - 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 1.3
734 Princes Highway CBH04-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil 0.7 - 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 0.7
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil 49 - 57 <0.5 <0.5 0.6 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 50.2
734 Princes Highway CBH07-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil <0.5 - 0.7 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 1.8
734 Princes Highway QC100 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway QC200 3/08/2020 Natural Soil <1 - 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  -  - <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 0.2

Statistical Summary
Number of Results 19 19 19 19 19 19 19 19 19 19 18 18 1 19 19 19 19 19 19 19 18
Number of Detects 7 0 0 2 2 0 1 2 0 0 1 1 0 0 0 0 0 0 18 18 7
Minimum Concentration <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5
Minimum Detect 0.7 ND ND 0.5 0.6 ND 1.6 0.6 ND ND 0.8 1 ND ND ND ND ND ND 0.6 1.2 0.7
Maximum Concentration 57 <0.5 <0.5 0.6 1.1 <0.5 1.6 1.4 <0.5 <0.5 0.8 1 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 50.2
Maximum Detect 57 ND ND 0.6 1.1 ND 1.6 1.4 ND ND 0.8 1 ND ND ND ND ND ND 0.7 1.3 50.2
% of Results at or above the Detect Limit 37 0 0 11 11 0 5 11 0 0 6 6 0 0 0 0 0 0 95 95 39
% of Results below the Detect Limit 63 100 100 89 89 100 95 89 100 100 94 94 100 100 100 100 100 100 5 5 61
% of Detects at or above Guidelines 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results Below Guidelines or Non-Detect 68 68 68 68 100 79 0 89 68 68 100 100 68 100 100 100 100 100 100 100 100

PAH
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Results Table 1: Results against Human Health Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation

Herbicides
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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
EQL 0.5 5 0.2 1 0.4 5 20 1 5 0.5 5 1 1 0.5 0.5 0.5 1 10 20
CRCCARE 2011 Soil HSL for Direct Contact, HSL-D Com/Ind
    0-1m - - - - - - - - - - - - - - - - - - -
NEPM 2013 HIL, Commercial/Industrial D - - - - - - - - - 240000 - - - - - - 660 - -
NEPM 2013 Soil HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    0-1m - - - - - - - - - - - - - - - - - - -
    1-2m - - - - - - - - - - - - - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 1.3 <5 <0.2 <1 0.6 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH03-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH04-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH07-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil 0.7 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway QC100 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway QC200 3/08/2020 Natural Soil  -  -  -  -  -  -  -  -  -  - <5  -  -  -  -  -  -  -  - 

Statistical Summary
Number of Results 18 18 18 18 18 18 18 18 18 18 1 18 18 18 18 18 18 18 18
Number of Detects 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Minimum Concentration <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5 <5 <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
Minimum Detect 0.7 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Maximum Concentration 1.3 <5 <0.2 <1 0.6 <5 <20 <1 <5 <0.5 <5 <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
Maximum Detect 1.3 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
% of Results at or above the Detect Limit 11 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results below the Detect Limit 89 100 100 100 94 100 100 100 100 100 100 100 100 100 100 100 100 100 100
% of Detects at or above Guidelines 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results Below Guidelines or Non-Detect 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Phenols Halogenated Phenols
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Results Table 2: Results against Ecological and Management Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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 % %
EQL 20 50 100 100 100 20 50 0.1 0.1 0.1 0.2 0.1 0.3 2 0.4 5 5 5 0.1 5 5 0.1 1
NEPM 2013 EIL Comm./Ind., low pH, CEC, clay content - aged
    0-2m - - - - - - - - - - - - - 160 - 310 85 1800 - 60 230 - -
NEPM 2013 ESL Comm./Ind., Coarse Soil
    0-2m - - 1700 3300 - 215 170 75 135 165 - - 180 - - - - - - - - - -
NEPM 2013 Management Limits, C/I, Coarse Soil - - 3500 10000 - 700 1000 - - - - - - - - - - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil 470 <50 <100 <100 <100 380 <50 <0.5 0.9 18 56 14 69 3.6 <0.4 16 <5 13 <0.1 <5 7.1  - 16
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 <5 10 180 <0.1 5.4 170  - 6.1
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 5 <5 25 <0.1 <5 31  - 12
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 2800 <500 <1000 <1000 <1000 2100 <500 8.4 210 82 300 95 390 16 <0.4 32 <5 19 <0.1 <5 5.8  - 20
734 Princes Highway CBH03-0.5 3/08/2020 Fill <20 460 100 <100 560 <20 460 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 11 <0.4 16 17 470 0.1 <5 150  - 16
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil 270 330 <100 <100 330 260 328.5 <0.1 <0.1 6.9 3.4 0.1 3.5 3.6 <0.4 18 <5 15 <0.1 <5 9  - 10
734 Princes Highway CBH04-0.5 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 <5 <5 13 <0.1 <5 25  - 8.2
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 2.3 <0.4 7.8 <5 9.2 <0.1 <5 <5  - 13
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 3 <0.4 24 51 18 <0.1 92 99  - 7.4
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 0.1 0.7 <0.1 0.7 <2 <0.4 7.5 <5 7.8 <0.1 <5 <5  - 13
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil 140 <50 <100 <100 <100 120 <50 <0.1 <0.1 3.6 17 <0.1 17 5.7 <0.4 24 <5 16 <0.1 <5 <5  - 16
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <20 <50 <100 <100 <100 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 5.8 1.1 14 56 180 <0.1 14 210  - 7.5
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil 3900 1700 <100 <100 1700 3000 1643 11 2.3 150 610 77 690 <2 <0.4 <5 <5 11 <0.1 <5 <5  - 11
734 Princes Highway CBH07-0.5 3/08/2020 Fill <20 1800 <100 <100 1800 <20 1800 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 2.9 <0.4 5.6 26 40 <0.1 <5 71  - 14
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <20 320 <100 <100 320 <20 320 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 19 <0.4 47 <5 22 <0.1 <5 7.2  - 17
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <20 310 <100 <100 310 <20 310 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 17 27 20 <0.1 40 69  - 9.8
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil 450 1700 2800 910 5410 450 1700 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 5.4 <5 11 <0.1 <5 <5  - 12
734 Princes Highway QC100 3/08/2020 Natural Soil <20 1500 2300 800 4600 <20 1500 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 6.1 6.4 35 <0.1 <5 34  - 13
734 Princes Highway QC200 3/08/2020 Natural Soil <25 <50 <100 <100 <50 <25 <50 <0.2 <0.5 <1 <2 <1 <3 <4 <0.4 4 <1 5 <0.1 <1 5 12  - 

Statistical Summary
Number of Results 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 1 18
Number of Detects 6 8 3 2 8 6 8 2 3 6 6 4 6 10 1 16 7 19 1 4 14 1 18
Minimum Concentration <20 <50 <100 <100 <50 <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 4 <1 5 <0.1 <1 <5 12 6.1
Minimum Detect 140 310 100 800 310 120 310 8.4 0.9 0.1 0.7 0.1 0.7 2.3 1.1 4 6.4 5 0.1 5.4 5 12 6.1
Maximum Concentration 3900 1800 2800 <1000 5410 3000 1800 11 210 150 610 95 690 19 1.1 47 56 470 0.1 92 210 12 20
Maximum Detect 3900 1800 2800 910 5410 3000 1800 11 210 150 610 95 690 19 1.1 47 56 470 0.1 92 210 12 20
% of Results at or above the Detect Limit 32 42 16 11 42 32 42 11 16 32 32 21 32 53 5 84 37 100 5 21 74 100 100
% of Results below the Detect Limit 68 58 84 89 58 68 58 89 84 68 68 79 68 47 95 16 63 0 95 79 26 0 0
% of Detects at or above Guidelines 100 21 0 0 0 26 21 0 5 0 0 0 11 0 0 0 0 0 0 5 16 0 0
% of Results Below Guidelines or Non-Detect 0 79 100 100 100 74 79 100 95 100 100 100 89 100 100 100 100 100 100 95 84 100 100

CRC Care TPH Fractions BTEX Metals Inorganics
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Results Table 2: Results against Ecological and Management Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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Comment
EQL 0.01% w/w
NEPM 2013 EIL Comm./Ind., low pH, CEC, clay content - aged -
    0-2m -
NEPM 2013 ESL Comm./Ind., Coarse Soil -
    0-2m -
NEPM 2013 Management Limits, C/I, Coarse Soil -

-
Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH02-0.5 3/08/2020 Fill  - 
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH03-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH04-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material A) Grey compressed fibre cement material: Chrysotile asbestos detected. 

B) White vitreous fibrous insulation material:  Synthetic mineral fibre 
detected

734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH07-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway QC100 3/08/2020 Natural Soil  - 
734 Princes Highway QC200 3/08/2020 Natural Soil  - 

Statistical Summary
Number of Results 9
Number of Detects 9
Minimum Concentration 1
Minimum Detect 1
Maximum Concentration 1
Maximum Detect 1
% of Results at or above the Detect Limit 100
% of Results below the Detect Limit 0
% of Detects at or above Guidelines 0
% of Results Below Guidelines or Non-Detect 100
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Results Table 2: Results against Ecological and Management Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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
EQL 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
NEPM 2013 EIL Comm./Ind., low pH, CEC, clay content - aged
    0-2m 370 - - - - - - - - - - - - - - - - - - - -
NEPM 2013 ESL Comm./Ind., Coarse Soil
    0-2m - - - - - - - - - - - - - 1.4 - - - - - - -
NEPM 2013 Management Limits, C/I, Coarse Soil - - - - - - - - - - - - - - - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil 4 - 4.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 4
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 14 - 19 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 14
734 Princes Highway CBH03-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 1.1 <0.5 1.6 1.4 <0.5 <0.5 0.8 1  - <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 5.9
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil 1.3 - 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 1.3
734 Princes Highway CBH04-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil 0.7 - 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 0.7
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil 49 - 57 <0.5 <0.5 0.6 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 50.2
734 Princes Highway CBH07-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil <0.5 - 0.7 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 1.8
734 Princes Highway QC100 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway QC200 3/08/2020 Natural Soil <1 - 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  -  - <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 0.2

Statistical Summary
Number of Results 19 19 19 19 19 19 19 19 19 19 18 18 1 19 19 19 19 19 19 19 18
Number of Detects 7 0 0 2 2 0 1 2 0 0 1 1 0 0 0 0 0 0 18 18 7
Minimum Concentration <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5
Minimum Detect 0.7 ND ND 0.5 0.6 ND 1.6 0.6 ND ND 0.8 1 ND ND ND ND ND ND 0.6 1.2 0.7
Maximum Concentration 57 <0.5 <0.5 0.6 1.1 <0.5 1.6 1.4 <0.5 <0.5 0.8 1 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 50.2
Maximum Detect 57 ND ND 0.6 1.1 ND 1.6 1.4 ND ND 0.8 1 ND ND ND ND ND ND 0.7 1.3 50.2
% of Results at or above the Detect Limit 37 0 0 11 11 0 5 11 0 0 6 6 0 0 0 0 0 0 95 95 39
% of Results below the Detect Limit 63 100 100 89 89 100 95 89 100 100 94 94 100 100 100 100 100 100 5 5 61
% of Detects at or above Guidelines 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results Below Guidelines or Non-Detect 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

PAH
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Results Table 2: Results against Ecological and Management Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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
EQL 0.5 5 0.2 1 0.4 5 20 1 5 0.5 5 1 1 0.5 0.5 0.5 1 10 20
NEPM 2013 EIL Comm./Ind., low pH, CEC, clay content - aged
    0-2m - - - - - - - - - - - - - - - - - - -
NEPM 2013 ESL Comm./Ind., Coarse Soil
    0-2m - - - - - - - - - - - - - - - - - - -
NEPM 2013 Management Limits, C/I, Coarse Soil - - - - - - - - - - - - - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 1.3 <5 <0.2 <1 0.6 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH03-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH04-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH07-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil 0.7 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway QC100 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway QC200 3/08/2020 Natural Soil  -  -  -  -  -  -  -  -  -  - <5  -  -  -  -  -  -  -  - 

Statistical Summary
Number of Results 18 18 18 18 18 18 18 18 18 18 1 18 18 18 18 18 18 18 18
Number of Detects 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Minimum Concentration <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5 <5 <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
Minimum Detect 0.7 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Maximum Concentration 1.3 <5 <0.2 <1 0.6 <5 <20 <1 <5 <0.5 <5 <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
Maximum Detect 1.3 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
% of Results at or above the Detect Limit 11 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results below the Detect Limit 89 100 100 100 94 100 100 100 100 100 100 100 100 100 100 100 100 100 100
% of Detects at or above Guidelines 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results Below Guidelines or Non-Detect 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Phenols Halogenated Phenols
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Results Table 3: Results against Waste Classification Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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 % %
EQL 20 20 50 50 50 0.1 0.1 0.1 0.2 0.1 0.3 2 0.4 5 5 5 0.1 5 5 0.1 1
NSW 2014 Excavated Natural Material (Absolute Max) - - - - 500 0.5 65 25 - - 15 40 1 150 200 100 1 60 300 - -
NSW 2014 General Solid Waste CT1 (No Leaching) 650 - - - 10000 10 288 600 - - 1000 100 20 100 - 100 4 40 - - -
NSW 2014 Restricted Solid Waste CT2 (No Leaching) 2600 - - - 40000 40 1152 2400 - - 4000 400 80 400 - 400 16 160 - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil 250 <20 <50 <50 <50 <0.5 0.9 18 56 14 69 3.6 <0.4 16 <5 13 <0.1 <5 7.1  - 16
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <20 <20 <50 <50 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 <5 10 180 <0.1 5.4 170  - 6.1
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <20 <20 <50 <50 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 5 <5 25 <0.1 <5 31  - 12
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 1900 1100 <500 <500 1100 8.4 210 82 300 95 390 16 <0.4 32 <5 19 <0.1 <5 5.8  - 20
734 Princes Highway CBH03-0.5 3/08/2020 Fill <20 1200 180 <50 1380 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 11 <0.4 16 17 470 0.1 <5 150  - 16
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil 180 850 130 <50 980 <0.1 <0.1 6.9 3.4 0.1 3.5 3.6 <0.4 18 <5 15 <0.1 <5 9  - 10
734 Princes Highway CBH04-0.5 3/08/2020 Fill <20 <20 <50 <50 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 <5 <5 13 <0.1 <5 25  - 8.2
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <20 <20 <50 <50 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 2.3 <0.4 7.8 <5 9.2 <0.1 <5 <5  - 13
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <20 <20 <50 <50 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 3 <0.4 24 51 18 <0.1 92 99  - 7.4
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <20 <20 <50 <50 <50 <0.1 <0.1 0.1 0.7 <0.1 0.7 <2 <0.4 7.5 <5 7.8 <0.1 <5 <5  - 13
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil 91 62 <50 <50 62 <0.1 <0.1 3.6 17 <0.1 17 5.7 <0.4 24 <5 16 <0.1 <5 <5  - 16
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <20 60 <50 <50 60 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 5.8 1.1 14 56 180 <0.1 14 210  - 7.5
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil 2800 3800 120 <50 3920 11 2.3 150 610 77 690 <2 <0.4 <5 <5 11 <0.1 <5 <5  - 11
734 Princes Highway CBH07-0.5 3/08/2020 Fill <20 4500 120 <50 4620 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 2.9 <0.4 5.6 26 40 <0.1 <5 71  - 14
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <20 360 110 <50 470 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 19 <0.4 47 <5 22 <0.1 <5 7.2  - 17
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <20 350 100 <50 450 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 17 27 20 <0.1 40 69  - 9.8
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil 190 1700 2700 1200 5600 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 5.4 <5 11 <0.1 <5 <5  - 12
734 Princes Highway QC100 3/08/2020 Natural Soil <20 1800 2200 1000 5000 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 6.1 6.4 35 <0.1 <5 34  - 13
734 Princes Highway QC200 3/08/2020 Natural Soil <25 <50 <100 <100  - <0.2 <0.5 <1 <2 <1 <3 <4 <0.4 4 <1 5 <0.1 <1 5 12  - 

Statistical Summary
Number of Results 19 19 19 19 18 19 19 19 19 19 19 19 19 19 19 19 19 19 19 1 18
Number of Detects 6 11 8 2 11 2 3 6 6 4 6 10 1 16 7 19 1 4 14 1 18
Minimum Concentration <20 <20 <50 <50 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <2 <0.4 4 <1 5 <0.1 <1 <5 12 6.1
Minimum Detect 91 60 100 1000 60 8.4 0.9 0.1 0.7 0.1 0.7 2.3 1.1 4 6.4 5 0.1 5.4 5 12 6.1
Maximum Concentration 2800 4500 2700 1200 5600 11 210 150 610 95 690 19 1.1 47 56 470 0.1 92 210 12 20
Maximum Detect 2800 4500 2700 1200 5600 11 210 150 610 95 690 19 1.1 47 56 470 0.1 92 210 12 20
% of Results at or above the Detect Limit 32 58 42 11 61 11 16 32 32 21 32 53 5 84 37 100 5 21 74 100 100
% of Results below the Detect Limit 68 42 58 89 39 89 84 68 68 79 68 47 95 16 63 0 95 79 26 0 0
% of Detects at or above Guidelines 11 0 0 0 39 11 5 11 0 0 21 0 5 0 0 16 0 5 0 0 0
% of Results Below Guidelines or Non-Detect 89 100 100 100 61 89 95 89 100 100 79 100 95 100 100 84 100 95 100 100 100

TPH BTEX Metals Inorganics
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Results Table 3: Results against Waste Classification Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation

Asbestos
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Comment
EQL 0.01% w/w
NSW 2014 Excavated Natural Material (Absolute Max)
NSW 2014 General Solid Waste CT1 (No Leaching)
NSW 2014 Restricted Solid Waste CT2 (No Leaching)

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH02-0.5 3/08/2020 Fill  - 
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH03-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH04-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material A) Grey compressed fibre cement material: Chrysotile asbestos detected. 

B) White vitreous fibrous insulation material:  Synthetic mineral fibre 
detected

734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH07-0.5 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil  - 
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill No asbestos detected at the reporting limit of 0.01% w/w. Organic fibre 

detected. No trace asbestos detected
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil  - 
734 Princes Highway QC100 3/08/2020 Natural Soil  - 
734 Princes Highway QC200 3/08/2020 Natural Soil  - 

Statistical Summary
Number of Results 9
Number of Detects 9
Minimum Concentration 1
Minimum Detect 1
Maximum Concentration 1
Maximum Detect 1
% of Results at or above the Detect Limit 100
% of Results below the Detect Limit 0
% of Detects at or above Guidelines 0
% of Results Below Guidelines or Non-Detect 100
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Results Table 3: Results against Waste Classification Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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
EQL 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
NSW 2014 Excavated Natural Material (Absolute Max) - - - - - - - - - - - - - 1 - - - - - - 40
NSW 2014 General Solid Waste CT1 (No Leaching) - - - - - - - - - - - - - 0.8 - - - - - - 200
NSW 2014 Restricted Solid Waste CT2 (No Leaching) - - - - - - - - - - - - - 3.2 - - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil 4 - 4.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 4
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 14 - 19 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 14
734 Princes Highway CBH03-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 1.1 <0.5 1.6 1.4 <0.5 <0.5 0.8 1  - <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 5.9
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil 1.3 - 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 1.3
734 Princes Highway CBH04-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil 0.7 - 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 0.7
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil 49 - 57 <0.5 <0.5 0.6 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 50.2
734 Princes Highway CBH07-0.5 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil <0.5 - 0.7 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 1.8
734 Princes Highway QC100 3/08/2020 Natural Soil <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5
734 Princes Highway QC200 3/08/2020 Natural Soil <1 - 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  -  - <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5  - 

Statistical Summary
Number of Results 19 19 19 19 19 19 19 19 19 19 18 18 1 19 19 19 19 19 19 19 18
Number of Detects 7 0 0 2 2 0 1 2 0 0 1 1 0 0 0 0 0 0 18 18 7
Minimum Concentration <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5
Minimum Detect 0.7 ND ND 0.5 0.6 ND 1.6 0.6 ND ND 0.8 1 ND ND ND ND ND ND 0.6 1.2 0.7
Maximum Concentration 57 <0.5 <0.5 0.6 1.1 <0.5 1.6 1.4 <0.5 <0.5 0.8 1 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 50.2
Maximum Detect 57 ND ND 0.6 1.1 ND 1.6 1.4 ND ND 0.8 1 ND ND ND ND ND ND 0.7 1.3 50.2
% of Results at or above the Detect Limit 37 0 0 11 11 0 5 11 0 0 6 6 0 0 0 0 0 0 95 95 39
% of Results below the Detect Limit 63 100 100 89 89 100 95 89 100 100 94 94 100 100 100 100 100 100 5 5 61
% of Detects at or above Guidelines 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
% of Results Below Guidelines or Non-Detect 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 94
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Results Table 3: Results against Waste Classification Criteria NE30054
734 Princes Highway, Rockdale NSW

Detailed Site Investigation
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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
EQL 0.5 5 0.2 1 0.4 5 20 1 5 0.5 5 1 1 0.5 0.5 0.5 1 10 20
NSW 2014 Excavated Natural Material (Absolute Max) - - - - - - - - - - - - - - - - - - -
NSW 2014 General Solid Waste CT1 (No Leaching) - - 4000 - - - - - - - - 8000 40 - - - - - -
NSW 2014 Restricted Solid Waste CT2 (No Leaching) - - 16000 - - - - - - - - 32000 160 - - - - - -

Site Sample ID Sample Date Matrix
734 Princes Highway CBH01-0.5 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH01-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-0.05-0.1 3/08/2020 Fill  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH02-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH02-2.0 3/08/2020 Natural Soil 1.3 <5 <0.2 <1 0.6 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH03-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH03-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH04-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH04-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-1.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH05-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH06-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH06-0.05-0.1-A 3/08/2020 Building Material  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
734 Princes Highway CBH06-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH07-0.5 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH07-2.0 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH08-0.05-0.1 3/08/2020 Fill <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway CBH08-1.0 3/08/2020 Natural Soil 0.7 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway QC100 3/08/2020 Natural Soil <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5  - <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
734 Princes Highway QC200 3/08/2020 Natural Soil  -  -  -  -  -  -  -  -  -  - <5  -  -  -  -  -  -  -  - 

Statistical Summary
Number of Results 18 18 18 18 18 18 18 18 18 18 1 18 18 18 18 18 18 18 18
Number of Detects 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Minimum Concentration <0.5 <5 <0.2 <1 <0.4 <5 <20 <1 <5 <0.5 <5 <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
Minimum Detect 0.7 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Maximum Concentration 1.3 <5 <0.2 <1 0.6 <5 <20 <1 <5 <0.5 <5 <1 <1 <0.5 <0.5 <0.5 <1 <10 <20
Maximum Detect 1.3 ND ND ND 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
% of Results at or above the Detect Limit 11 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results below the Detect Limit 89 100 100 100 94 100 100 100 100 100 100 100 100 100 100 100 100 100 100
% of Detects at or above Guidelines 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% of Results Below Guidelines or Non-Detect 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Phenols Halogenated Phenols
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Results Table 1: Results against Groundwater Assessment Criteria NE30054
734 Princes Highway, Rockdale NSW

Groundwater Monitoring Event
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
EQL 1 1 1 2 1 3 20 50 100 100 100 20 50 100 100 100 20 50 0.01
ANZECC 2000 Fresh Water (95%) 950 350 16
ADWG 2011 Health 1 800 300 600
ADWG 2011 Aesthetic 25 3 20
NEPM 2013 GW HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    2-4m 5000 NL NL NL 6000 NL NL
NEPM 2013 GW HSL Residential A&B, for Vapour Intrusion, Sand
    2-4m 800 NL NL NL 1000 1000 NL

Site ID Sample ID Well Sampled Date
734 Princes Highway MW01 MW01 24/11/2011 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <50  - <20 <50  - 
734 Princes Highway MW01 MW01 20/02/2013 <1 <2 <2  -  - <2  -  -  -  -  -  -  - 820 <100  - <20 <100 <5
734 Princes Highway MW01 MW01 24/02/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW01 MW01 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW01 MW01 10/02/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW01 MW01 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW01 MW01 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 30/04/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 21/05/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 29/08/2019 1500 19 2300  -  - 500  -  -  -  -  -  -  - <100 <100  - 4300 <50 210
734 Princes Highway MW01 MW01 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW01 MW01 24/09/2020 270 <5 130 <10 <5 <15 450 220 <100 <100 220 490 250 <100 <100 250 90 250 <50
734 Princes Highway MW02 MW02 24/11/2011 3980 19,400 1340  -  - 3720  -  -  -  -  -  -  - 150 <50  - 49,400 3800  - 
734 Princes Highway MW02 MW02 20/02/2013 3330 7130 760  -  - 1530  -  -  -  -  -  -  - 130 <100  - 12,000 195 <5
734 Princes Highway MW02 MW02 24/02/2014 26 8 12  -  - 42  -  -  -  -  -  -  - <100 <100  - 780 370 <5
734 Princes Highway MW02 MW02 27/10/2014 621 159 343  -  - 494  -  -  -  -  -  -  - <100 <100  - 1950 420 30
734 Princes Highway MW02 MW02 10/02/2015 76 <2 68  -  - 20  -  -  -  -  -  -  - <100 <100  - 860 550 14
734 Princes Highway MW02 MW02 12/10/2015 54 2 87  -  - 112  -  -  -  -  -  -  - <100 <100  - 800 620 9
734 Princes Highway MW02 MW02 1/06/2016 85 1 120  -  - 130  -  -  -  -  -  -  - <100 <100  - 620 600 10
734 Princes Highway MW02 MW02 19/04/2017 75 <10 230  -  - 85  -  -  -  -  -  -  - <100 <100  - 810 <50 <10
734 Princes Highway MW02 MW02 25/09/2017 12 <1 59  -  - <3  -  -  -  -  -  -  - <100 <100  - 280 90 <10
734 Princes Highway MW02 MW02 30/04/2018 12 <1 27  -  - 6  -  -  -  -  -  -  - <100 <100  - 410 440 <10
734 Princes Highway MW02 MW02 20/11/2018 <1 <1 4  -  - <3  -  -  -  -  -  -  - 200 <100  - 410 640 <10
734 Princes Highway MW02 MW02 21/05/2019 22 4 15  -  - 15  -  -  -  -  -  -  - 100 <100  - 610 1000 <10
734 Princes Highway MW02 MW02 29/08/2019 2 <1 3  -  - <3  -  -  -  -  -  -  - <100 <100  - 290 510 <10
734 Princes Highway MW02 MW02 13/02/2020 6 8 11  -  - 11  -  -  -  -  -  -  - <100 <100  - 340 1090 10
734 Princes Highway MW02 MW02 24/09/2020 7 <1 69 12 1 13 630 1700 300 <100 2000 810 1500 <100 <100 1500 720 1490 10
734 Princes Highway QC100 MW02 24/09/2020 7 <1 73 15 <1 15 630 720 <100 <100 720 800 700 <100 <100 700 710 690 10
734 Princes Highway QC200 MW02 24/09/2020 9 1 64 13 1  - 290 1300 <100 <100  - 370 1200 <100 <100  - 280 1200 14
734 Princes Highway MW03 MW03 24/11/2011 <1 <5 <2  -  - <2  -  -  -  -  -  -  - 140 <50  - 120 260  - 
734 Princes Highway MW03 MW03 20/02/2013 94 61 4  -  - 22  -  -  -  -  -  -  - 150 <100  - 1310 200 3
734 Princes Highway MW03 MW03 24/02/2012
734 Princes Highway MW03 MW03 27/10/2014 8 <2 20  -  - <2  -  -  -  -  -  -  - 100 <100  - 840 200 <5
734 Princes Highway MW03 MW03 10/02/2015
734 Princes Highway MW03 MW03 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 730 250 <5
734 Princes Highway MW03 MW03 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 130 80 <10
734 Princes Highway MW03 MW03 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW03 MW03 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 8 <50 <10
734 Princes Highway MW03 MW03 30/04/2018
734 Princes Highway MW03 MW03 1/05/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 21 100 <10
734 Princes Highway MW03 MW03 20/11/2018
734 Princes Highway MW03 MW03 29/08/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 200 <100  - 14 440 <10
734 Princes Highway MW03 MW03 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 500 <100  - 180 650 <10
734 Princes Highway MW03 MW03 24/09/2020 <1 <1 <1 <2 <1 <3 180 370 300 <100 670 220 430 <100 <100 430 220 430 <10

Well Dry

Unable to Access

BTEX TPH CRC Care TPH Fractions

Well Not Sampled

Unable to Access
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FINAL

Results Table 1: Results against Groundwater Assessment Criteria NE30054
734 Princes Highway, Rockdale NSW

Groundwater Monitoring Event
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
EQL 1 1 1 2 1 3 20 50 100 100 100 20 50 100 100 100 20 50 0.01
ANZECC 2000 Fresh Water (95%) 950 350 16
ADWG 2011 Health 1 800 300 600
ADWG 2011 Aesthetic 25 3 20
NEPM 2013 GW HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    2-4m 5000 NL NL NL 6000 NL NL
NEPM 2013 GW HSL Residential A&B, for Vapour Intrusion, Sand
    2-4m 800 NL NL NL 1000 1000 NL

Site ID Sample ID Well Sampled Date

BTEX TPH CRC Care TPH Fractions

734 Princes Highway MW04 MW04 24/11/2011 75 46 64  -  - 17  -  -  -  -  -  -  - 270 <100  - 1040 740  - 
734 Princes Highway MW04 MW04 20/02/2013 <1 <2 <2  -  - <2  -  -  -  -  -  -  - 150 <100  - 70 370 <1
734 Princes Highway MW04 MW04 24/02/2014
734 Princes Highway MW04 MW04 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 20 <100 <5
734 Princes Highway MW04 MW04 10/02/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 170 460 <5
734 Princes Highway MW04 MW04 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 110 250 <5
734 Princes Highway MW04 MW04 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW04 MW04 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW04 MW04 26/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 200 <100  - <20 230 <10
734 Princes Highway MW04 MW04 30/04/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 100 <100  - <20 60 <10
734 Princes Highway MW04 MW04 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW04 MW04 21/05/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW04 MW04 29/08/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW04 MW04 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 1400 <100  - <20 1400 <10
734 Princes Highway MW04 MW04 24/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 <100 <100 <100 <20 <50 <100 <100 <100 <20 <50 <10
734 Princes Highway MW05 MW05 20/02/2013 <1 <2 <2  -  - <2  -  -  -  -  -  -  - 240 <100  - 60 <100 1
734 Princes Highway MW05 MW05 24/02/2014
734 Princes Highway MW05 MW05 27/10/2014 <1 <2 <2  -  - 3  -  -  -  -  -  -  - 100 <100  - 330 260 <5
734 Princes Highway MW05 MW05 10/02/2015 <1 <2 <2  -  - 2  -  -  -  -  -  -  - <100 <100  - 230 250 <5
734 Princes Highway MW05 MW05 12/10/2015 <1 <2 <2  -  - 3  -  -  -  -  -  -  - <100 <100  - 310 260 <5
734 Princes Highway MW05 MW05 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW05 MW05 19/04/2017 <1 2 1  -  - <3  -  -  -  -  -  -  - <100 <100  - 110 <50 <10
734 Princes Highway MW05 MW05 26/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 130 130 <10
734 Princes Highway MW05 MW05 30/04/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 300 <100  - 40 <50 <10
734 Princes Highway MW05 MW05 20/11/2018
734 Princes Highway MW05 MW05 21/05/2019
734 Princes Highway MW05 MW05 29/08/2019
734 Princes Highway MW05 MW05 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 400 <100  - <20 670 <10
734 Princes Highway MW05 MW05 23/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 100 <100 100 <20 90 <100 <100 <100 <20 90 <10
734 Princes Highway MW06 MW06 20/02/2013 11 <2 29  -  - 55  -  -  -  -  -  -  - 170 <100  - 680 620 <5
734 Princes Highway MW06 MW06 24/02/2014
734 Princes Highway MW06 MW06 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 60 <100 <5
734 Princes Highway MW06 MW06 10/02/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 80 <100 <5
734 Princes Highway MW06 MW06 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 140 <100 <5
734 Princes Highway MW06 MW06 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 50 80 <10
734 Princes Highway MW06 MW06 19/04/2017 <1 4 <1  -  - 4  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW06 MW06 26/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 70 190 <10
734 Princes Highway MW06 MW06 30/04/2018
734 Princes Highway MW06 MW06 20/11/2018
734 Princes Highway MW06 MW06 21/05/2019
734 Princes Highway MW06 MW06 29/08/2019
734 Princes Highway MW06 MW06 13/02/2020 80 30 5  -  - 154  -  -  -  -  -  -  - <100 <100  - 380 <50 20
734 Princes Highway MW06 MW06 23/09/2020 <1 <1 <1 <2 <1 <3 <20 100 <100 <100 100 <20 80 <100 <100 <100 <20 80 <5
734 Princes Highway MW07 MW07 20/02/2013
734 Princes Highway MW07 MW07 24/02/2014
734 Princes Highway MW07 MW07 27/10/2014
734 Princes Highway MW07 MW07 10/02/2015
734 Princes Highway MW07 MW07 12/10/2015
734 Princes Highway MW07 MW07 1/06/2016
734 Princes Highway MW07 MW07 19/04/2017
734 Princes Highway MW07 MW07 25/09/2017
734 Princes Highway MW07 MW07 29/11/2017

LNAPL Detected (835 mm)
Well not Sampled

LNAPL Detected (669 mm)
LNAPL Detected (693 - 1420 mm) (IP could not accurately determine thickness)

LNAPL Detected (440 mm)
LNAPL Detected (500 mm)
LNAPL Detected (408 mm)
LNAPL Detected (330 mm)

Well Destroyed

Well Dry
Well Dry

Well Dry
Well Dry

Well not Sampled

Well Dry
Well Dry

Well not Sampled

Well not Sampled

Well Dry
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FINAL

Results Table 1: Results against Groundwater Assessment Criteria NE30054
734 Princes Highway, Rockdale NSW

Groundwater Monitoring Event
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
EQL 1 1 1 2 1 3 20 50 100 100 100 20 50 100 100 100 20 50 0.01
ANZECC 2000 Fresh Water (95%) 950 350 16
ADWG 2011 Health 1 800 300 600
ADWG 2011 Aesthetic 25 3 20
NEPM 2013 GW HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    2-4m 5000 NL NL NL 6000 NL NL
NEPM 2013 GW HSL Residential A&B, for Vapour Intrusion, Sand
    2-4m 800 NL NL NL 1000 1000 NL

Site ID Sample ID Well Sampled Date

BTEX TPH CRC Care TPH Fractions

734 Princes Highway MW08 MW08 20/02/2013 <1 <2 <2  -  - <2  -  -  -  -  -  -  - 1230 <100  - <20 430 <5
734 Princes Highway MW08 MW08 24/02/2014
734 Princes Highway MW08 MW08 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW08 MW08 10/02/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <10
734 Princes Highway MW08 MW08 12/10/2015
734 Princes Highway MW08 MW08 1/06/2016
734 Princes Highway MW08 MW08 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW08 MW08 25/09/2017
734 Princes Highway MW08 MW08 30/04/2018
734 Princes Highway MW08 MW08 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW08 MW08 21/05/2019
734 Princes Highway MW08 MW08 29/08/2019
734 Princes Highway MW08 MW08 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <5
734 Princes Highway MW08 MW08 24/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 <100 <100 <100 <20 <50 <100 <100 <100 <20 <50 <10
734 Princes Highway MW09 MW09 20/02/2013 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW09 MW09 24/02/2014
734 Princes Highway MW09 MW09 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW09 MW09 10/02/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW09 MW09 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <10
734 Princes Highway MW09 MW09 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW09 MW09 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW09 MW09 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW09 MW09 30/04/2018 <1 <1 2  -  - <3  -  -  -  -  -  -  -  -  -  -  -  - <10
734 Princes Highway MW09 MW09 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW09 MW09 21/05/2019
734 Princes Highway MW09 MW09 29/08/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW09 MW09 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 150 51
734 Princes Highway MW09 MW09 23/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 <100 <100 <100 <20 <50 <100 <100 <100 <20 <50 <10
734 Princes Highway MW10 MW10 27/10/2014 44 <2 27  -  - 36  -  -  -  -  -  -  - <100 <100  - 870 340 16
734 Princes Highway MW10 MW10 10/02/2015 9 <2 4  -  - <2  -  -  -  -  -  -  - <100 <100  - 940 280 <5
734 Princes Highway MW10 MW10 12/10/2015 1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 1090 580 <10
734 Princes Highway MW10 MW10 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 200 <100  - 890 620 <10
734 Princes Highway MW10 MW10 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 1200 <50 <10
734 Princes Highway MW10 MW10 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 650 110 10
734 Princes Highway MW10 MW10 30/04/2018 <1 <1 <1  -  - 3  -  -  -  -  -  -  - <100 <100  - 870 300 <10
734 Princes Highway MW10 MW10 20/11/2018 28 <1 12  -  - <3  -  -  -  -  -  -  - <100 <100  - 1200 490 10
734 Princes Highway MW10 MW10 21/05/2019 10 2 7  -  - 44  -  -  -  -  -  -  - 200 <100  - 1200 600 <40
734 Princes Highway MW10 MW10 29/08/2019 6 <4 <4  -  - <12  -  -  -  -  -  -  - <100 <100  - 580 450 <10
734 Princes Highway MW10 MW10 13/02/2020 2 2 27  -  - <3  -  -  -  -  -  -  - <100 <100  - 520 370 <5
734 Princes Highway MW10 MW10 24/09/2020 <1 <1 <1 <2 <1 <3 1100 680 400 <100 1080 1500 710 100 <100 810 1500 710 <10
734 Princes Highway MW11 MW11 27/10/2014 143 8 <2  -  - 11  -  -  -  -  -  -  - 1060 <100  - 2100 2370 <5
734 Princes Highway MW11 MW11 10/02/2015 142 7 <2  -  - 7  -  -  -  -  -  -  - 550 <100  - 1600 2300 <5
734 Princes Highway MW11 MW11 12/10/2015 163 7 <2  -  - 12  -  -  -  -  -  -  - 1100 <100  - 1630 3150 <10
734 Princes Highway MW11 MW11 1/06/2016 470 15 <10  -  - <30  -  -  -  -  -  -  - 800 <100  - 1700 2600 <100
734 Princes Highway MW11 MW11 19/04/2017
734 Princes Highway MW11 MW11 25/09/2017
734 Princes Highway MW11 MW11 30/04/2018
734 Princes Highway MW11 MW11 20/11/2018 2200 8200 3300  -  - 19,000  -  -  -  -  -  -  - 1700 <100  - 19,000 2700 490
734 Princes Highway MW11 MW11 21/05/2019 880 180 2500  -  - 15,000  -  -  -  -  -  -  - 800 <100  - 25,000 3500 <500
734 Princes Highway MW11 MW11 29/08/2019 1600 4000 3100  -  - 15,000  -  -  -  -  -  -  - 600 <100  - 28,000 2400 <500
734 Princes Highway MW11 MW11 13/02/2020 220 <50 940  -  - 4500  -  -  -  -  -  -  - 19,000 300  - 3200 18,000 269
734 Princes Highway MW11 MW11 24/09/2020 650 22 1400 4100 42 4200 9200 15,000 5400 <100 20,400 12,000 9100 3500 <100 12,600 5800 8800 300

Well Dry

LNAPL Detected (85mm)
LNAPL Detected (430mm)
LNAPL Detected (20mm)

Well Dry
Well Dry

Well Dry
Well Dry

Well not Sampled

Not Sampled - Insufficient Water

Well Dry
Well Dry
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Results Table 1: Results against Groundwater Assessment Criteria NE30054
734 Princes Highway, Rockdale NSW

Groundwater Monitoring Event
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
EQL 1 1 1 2 1 3 20 50 100 100 100 20 50 100 100 100 20 50 0.01
ANZECC 2000 Fresh Water (95%) 950 350 16
ADWG 2011 Health 1 800 300 600
ADWG 2011 Aesthetic 25 3 20
NEPM 2013 GW HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    2-4m 5000 NL NL NL 6000 NL NL
NEPM 2013 GW HSL Residential A&B, for Vapour Intrusion, Sand
    2-4m 800 NL NL NL 1000 1000 NL

Site ID Sample ID Well Sampled Date

BTEX TPH CRC Care TPH Fractions

734 Princes Highway MW12 MW12 27/10/2014 6470 21,600 2000  -  - 15,200  -  -  -  -  -  -  - <100 <100  - 33,200 1990 238
734 Princes Highway MW12 MW12 10/02/2015 9120 11,800 2310  -  - 10,900  -  -  -  -  -  -  - <100 <100  - 35,100 2030 181
734 Princes Highway MW12 MW12 12/10/2015 2590 412 459  -  - 2830  -  -  -  -  -  -  - 110 <100  - 7010 2010 <100
734 Princes Highway MW12 MW12 1/06/2016 2700 <100 <100  -  - 1300  -  -  -  -  -  -  - 100 <100  - 4100 650 <50
734 Princes Highway MW12 MW12 19/04/2017 4100 170 240  -  - 1900  -  -  -  -  -  -  - <100 <100  - 4700 <50 60
734 Princes Highway MW12 MW12 25/09/2017 340 210 35  -  - 430  -  -  -  -  -  -  - 400 <100  - 2100 580 16
734 Princes Highway MW12 MW12 30/04/2018 380 15 31  -  - 260  -  -  -  -  -  -  - <100 <100  - 1300 780 <20
734 Princes Highway MW12 MW12 20/11/2018 680 49 74  -  - 550  -  -  -  -  -  -  - 400 <100  - 340 1500 80
734 Princes Highway MW12 MW12 21/05/2019 200 18 43  -  - 330  -  -  -  -  -  -  - 300 <100  - 800 1700 20
734 Princes Highway MW12 MW12 29/08/2019 2 7 <1  -  - 63  -  -  -  -  -  -  - 100 <100  - 1200 940 <500
734 Princes Highway MW12 MW12 13/02/2020 840 150 340  -  - 2300  -  -  -  -  -  -  - 100 <100  - 4300 1600 8
734 Princes Highway MW12 MW12 24/09/2020 4 <2 2 110 27 140 2000 1600 800 <100 2400 2100 1400 700 <100 2100 2000 1380 20
734 Princes Highway MW13 MW13 27/10/2014 86 427 122  -  - 165  -  -  -  -  -  -  - <100 <100  - 1150 110 52
734 Princes Highway MW13 MW13 10/02/2015 230 1240 408  -  - 213  -  -  -  -  -  -  - <100 <100  - 4140 210 56
734 Princes Highway MW13 MW13 12/10/2015 484 73 1160  -  - 36  -  -  -  -  -  -  - 110 <100  - 3010 380 <20
734 Princes Highway MW13 MW13 1/06/2016 440 2500 1200  -  - 490  -  -  -  -  -  -  - <100 <100  - 3000 600 <10
734 Princes Highway MW13 MW13 19/04/2017 5 1 1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 110
734 Princes Highway MW13 MW13 25/09/2017 450 670 740  -  - 300  -  -  -  -  -  -  - <100 <100  - 2900 320 110
734 Princes Highway MW13 MW13 30/04/2018 220 600 370  -  - 51  -  -  -  -  -  -  - <100 <100  - 2400 430 20
734 Princes Highway MW13 MW13 20/11/2018 66 37 81  -  - 69  -  -  -  -  -  -  - <100 <100  - 410 160 20
734 Princes Highway MW13 MW13 21/05/2019 30 110 170  -  - 100  -  -  -  -  -  -  - <100 <100  - 690 510 10
734 Princes Highway MW13 MW13 29/08/2019 26 220 97  -  - 75  -  -  -  -  -  -  - 400 <100  - 580 860 <10
734 Princes Highway MW13 MW13 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 100 120 <5
734 Princes Highway MW13 MW13 24/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 <100 <100 <100 <20 <50 <100 <100 <100 <20 <50 <10
734 Princes Highway MW14 MW14 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW14 MW14 10/02/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <5
734 Princes Highway MW14 MW14 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - 320 150  - <20 <100 <10
734 Princes Highway MW14 MW14 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW14 MW14 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW14 MW14 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW14 MW14 30/04/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW14 MW14 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW14 MW14 21/05/2019
734 Princes Highway MW14 MW14 29/08/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway MW14 MW14 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 204
734 Princes Highway MW14 MW14 24/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 400 300 700 <20 50 600 <100 650 <20 50 <10
734 Princes Highway MW15 MW15 27/10/2014 1820 51,800 2610  -  - 12,800  -  -  -  -  -  -  - 380 <100  - 55,000 4450 <243
734 Princes Highway MW15 MW15 10/02/2015 2410 68,000 4880  -  - 18,200  -  -  -  -  -  -  - 430 <100  - 90,500 2080 208
734 Princes Highway MW15 MW15 12/10/2015 3440 45,600 3170  -  - 12,200  -  -  -  -  -  -  - 670 <100  - 52,600 590 <1000
734 Princes Highway MW15 MW15 1/06/2016 2100 37,000 3100  -  - 9200  -  -  -  -  -  -  - 200 <100  - 27,000 1400 <200
734 Princes Highway MW15 MW15 19/04/2017 1800 21,000 3100  -  - 11,000  -  -  -  -  -  -  - <100 <100  - 29,000 <50 <500
734 Princes Highway MW15 MW15 25/09/2017 2300 550 2800  -  - 8500  -  -  -  -  -  -  - 200 <100  - 19,000 1000 440
734 Princes Highway MW15 MW15 30/04/2018 2600 170 4400  -  - 9100  -  -  -  -  -  -  - <100 <100  - 23,000 2100 <50
734 Princes Highway MW15 MW15 20/11/2018 1600 2400 3500  -  - 6500  -  -  -  -  -  -  - 200 <100  - 13,000 1800 430
734 Princes Highway MW15 MW15 21/05/2019 2000 <40 3700  -  - 1200  -  -  -  -  -  -  - <100 <100  - 11,000 3600 200
734 Princes Highway MW15 MW15 29/08/2019 1400 19 1900  -  - 420  -  -  -  -  -  -  - <100 <100  - 3600 1600 590
734 Princes Highway MW15 MW15 13/02/2020 670 240 1800  -  - 1700  -  -  -  -  -  -  - 700 <100  - 12,000 1010 <5
734 Princes Highway MW15 MW15 24/09/2020 1000 <10 860 120 <10 120 5200 6300 <100 <100 6300 5400 2700 <100 <100 2700 3400 2540 160
734 Princes Highway MW16 MW16 11/12/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 450 220 <5
734 Princes Highway MW16 MW16 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 770 150 <10
734 Princes Highway MW16 MW16 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 390 250 <10
734 Princes Highway MW16 MW16 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 340 <50 <10
734 Princes Highway MW16 MW16 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 320 <50 <10
734 Princes Highway MW16 MW16 30/04/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 680 <50 <10
734 Princes Highway MW16 MW16 20/11/2018 <1 <1 <1  -  - 6  -  -  -  -  -  -  - <100 <100  - 670 300 <10
734 Princes Highway MW16 MW16 21/05/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 100 <100  - 580 340 <10
734 Princes Highway MW16 MW16 29/08/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 380 230 <10
734 Princes Highway MW16 MW16 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 340 230 <5
734 Princes Highway MW16 MW16 24/09/2020 <1 <1 <1 <2 <1 <3 360 240 800 <100 1040 450 410 400 <100 810 450 410 <10

Well Dry
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Results Table 1: Results against Groundwater Assessment Criteria NE30054
734 Princes Highway, Rockdale NSW

Groundwater Monitoring Event
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
EQL 1 1 1 2 1 3 20 50 100 100 100 20 50 100 100 100 20 50 0.01
ANZECC 2000 Fresh Water (95%) 950 350 16
ADWG 2011 Health 1 800 300 600
ADWG 2011 Aesthetic 25 3 20
NEPM 2013 GW HSL Commercial/Industrial D, for Vapour Intrusion, Sand
    2-4m 5000 NL NL NL 6000 NL NL
NEPM 2013 GW HSL Residential A&B, for Vapour Intrusion, Sand
    2-4m 800 NL NL NL 1000 1000 NL

Site ID Sample ID Well Sampled Date

BTEX TPH CRC Care TPH Fractions

734 Princes Highway MW17 MW17 11/12/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 310 360 <5
734 Princes Highway MW17 MW17 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 670 310 <10
734 Princes Highway MW17 MW17 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 290 240 <10
734 Princes Highway MW17 MW17 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 340 <50 <10
734 Princes Highway MW17 MW17 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 210 110 <10
734 Princes Highway MW17 MW17 30/04/2018 <1 <1 2  -  - <3  -  -  -  -  -  -  - <100 <100  - 130 <50 <10
734 Princes Highway MW17 MW17 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 200 <100  - 450 600 <10
734 Princes Highway MW17 MW17 21/05/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 200 <100  - 560 580 <40
734 Princes Highway MW17 MW17 29/08/2019 <4 <1 <4  -  - <12  -  -  -  -  -  -  - <100 <100  - 140 410 <10
734 Princes Highway MW17 MW17 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 180 580 <5
734 Princes Highway MW17 MW17 23/09/2020 <1 <1 <1 <2 <1 <3 340 670 200 <100 870 440 600 <100 <100 600 440 600 <10
734 Princes Highway MW18 MW18 11/12/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 80 250 <5
734 Princes Highway MW18 MW18 12/10/2015 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - 230 470 <10
734 Princes Highway MW18 MW18 1/06/2016 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 110 90 <10
734 Princes Highway MW18 MW18 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 210 <50 <10
734 Princes Highway MW18 MW18 25/09/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 100 <100  - 150 460 <10
734 Princes Highway MW18 MW18 30/04/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - 210 250 <10
734 Princes Highway MW18 MW18 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 800 <100  - 180 910 <10
734 Princes Highway MW18 MW18 21/05/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 300 <100  - <20 430 <40
734 Princes Highway MW18 MW18 29/08/2019 <4 <4 <4  -  - <12  -  -  -  -  -  -  - 500 <100  - 170 760 <10
734 Princes Highway MW18 MW18 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 1900 <100  - 160 2100 110
734 Princes Highway MW18 MW18 23/09/2020 <1 <1 <1 <2 <1 <3 340 580 500 <100 1080 420 640 <100 <100 640 420 640 <10
734 Princes Highway MW19 MW19 11/12/2014
734 Princes Highway MW19 MW19 12/10/2015
734 Princes Highway MW19 MW19 19/04/2017
734 Princes Highway MW19 MW19 25/09/2017
734 Princes Highway MW19 MW19 1/05/2018 3 2 3  -  - 9  -  -  -  -  -  -  - 12,000 <100  - 2700 18,000 <10
734 Princes Highway MW19 MW19 20/11//2018
734 Princes Highway MW19 MW19 21/05/2019 3 3 <1  -  - 8  -  -  -  -  -  -  - 41,000 600  - 1100 42,000 <10
734 Princes Highway MW19 MW19 29/08/2019 3 1 <1  -  - 3  -  -  -  -  -  -  - 3600 <100  - 440 4000 <10
734 Princes Highway MW19 MW19 13/02/2020 <1 <1 <1  -  - 4  -  -  -  -  -  -  - 3100 <100  - 240 7700 <10
734 Princes Highway MW19 MW19 24/09/2020 4 1 <1 2 <1 <3 610 31,000 86,000 2600 119,600 1000 57,000 62,000 900 119,900 990 57,000 <10
734 Princes Highway MW20 MW20 30/04/2018 2 <1 <1  -  - <3  -  -  -  -  -  -  - 900 <100  - 330 1100 <10
734 Princes Highway MW20 MW20 20/11/2018 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 900 <100  - 80 1100 <10
734 Princes Highway MW20 MW20 21/05/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 1900 <100  - 150 2000 <10
734 Princes Highway MW20 MW20 29/08/2019 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 1700 <100  - 120 2200 <10
734 Princes Highway MW20 MW20 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - 200 <100  - 60 50 <5
734 Princes Highway MW20 MW20 24/09/2020 <1 1 1 <2 <1 <3 140 1200 2900 <100 4100 220 2200 1800 <100 4000 220 2200 <10
734 Princes Highway TPMW101 TPMW101 24/02/2014
734 Princes Highway TPMW101 TPMW101 27/10/2014 <1 <2 <2  -  - <2  -  -  -  -  -  -  - <100 <100  - <20 <100 <10
734 Princes Highway TPMW101 TPMW101 19/04/2017 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway TPMW101 TPMW101 13/02/2020 <1 <1 <1  -  - <3  -  -  -  -  -  -  - <100 <100  - <20 <50 <10
734 Princes Highway RIN1 24/09/2020 <1 <1 <1 <2 <1 <3 <20 <50 <100 <100 <100 <20 <50 <100 <100 <100 <20 <50 <10
734 Princes Highway TRIP BLANK 24/09/2020 <1 <1 <1 <2 <1 <3  -  -  -  -  -  -  -  -  -  -  -  - <10

Statistical Summary
Number of Results 213 213 213 23 23 212 22 22 22 22 21 22 22 211 211 21 211 211 209
Number of Detects 78 61 72 7 4 71 14 15 12 2 16 14 17 72 4 14 147 136 42
Minimum Concentration <1 <1 <1 <2 <1 <2 <20 <50 <100 <100 <100 <20 <50 <100 <50 <100 8 <50 <1
Minimum Detect 1 1 1 2 1 2 140 100 100 300 100 220 50 100 150 250 8 50 1
Maximum Concentration 9120 68000 4880 4100 42 19000 9200 31000 86000 2600 119600 12000 57000 62000 900 119900 90500 57000 <1000
Maximum Detect 9120 68000 4880 4100 42 19000 9200 31000 86000 2600 119600 12000 57000 62000 900 119900 90500 57000 590
% of Results at or above the Detect Limit 37 29 34 30 17 33 64 68 55 9 76 64 77 34 2 67 70 64 20
% of Results below the Detect Limit 63 71 66 70 83 67 36 32 45 91 24 36 23 66 98 33 30 36 80
% of Detects at or above Guidelines 37 16 31 0 0 25 0 0 0 0 0 0 0 0 0 0 24 20 14
% of Results Below Guidelines or Non-Detect 63 84 69 100 100 75 100 100 100 100 100 100 100 100 100 100 76 80 86

Well Dry

LNAPL Detected (3 mm)
Unable to Access
Unable to Access

LNAPL Detected (360 mm)

Well Dry
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Results Table 1: Results against Groundwater Assessment Criteria NE30054
734 Princes Highway, Rockdale NSW

Groundwater Monitoring Event
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
EQL 1 1 1 2 1 3 20 50 100 100 100 20 50 100 100 100 20 50 0.01
ANZECC 2000 Fresh Water (95%) 950 350 16
ADWG 2011 Health 1 800 300 600
ADWG 2011 Aesthetic 25 3 20
NEPM 2013 GW HSL Commercial/Industrial D, for Vapour Intrusion, Sand

2-4m 5000 NL NL NL 6000 NL NL
NEPM 2013 GW HSL Residential A&B, for Vapour Intrusion, Sand

2-4m 800 NL NL NL 1000 1000 NL

Site ID Sample ID Well Sampled Date Sampling Method Laboratory
734 Princes Highway MW19 MW19 11/12/2014 - -
734 Princes Highway MW19 MW19 12/10/2015 - -
734 Princes Highway MW19 MW19 19/04/2017 - -
734 Princes Highway MW19 MW19 25/09/2017 - -
734 Princes Highway MW19 MW19 1/05/2018 - - 3 2 3  -  - 9  -  -  -  -  -  -  - 12,000 <100  - 2700 18,000 <10
734 Princes Highway MW19 MW19 20/11//2018 - -
734 Princes Highway MW19 MW19 21/05/2019 - - 3 3 <1  -  - 8  -  -  -  -  -  -  - 41,000 600  - 1100 42,000 <10
734 Princes Highway MW19 MW19 29/08/2019 - - 3 1 <1  -  - 3  -  -  -  -  -  -  - 3600 <100  - 440 4000 <10
734 Princes Highway MW19 MW19 13/02/2020 - - <1 <1 <1  -  - 4  -  -  -  -  -  -  - 3100 <100  - 240 7700 <10
734 Princes Highway MW19 MW19 24/09/2020 Hydrasleeve - 4 1 <1 2 <1 <3 610 31,000 86,000 2600 119,600 1000 57,000 62,000 900 119,900 990 57,000 <10
734 Princes Highway MW19 MW19 14/12/2020 Hydrasleeve Eurofins 4 1 <1 5 <1 5 230 11,000 38,000 400 49,400 410 25,000 27,000 600 52,600 400 25,000 <10
734 Princes Highway QA100 MW19 14/12/2020 Hydrasleeve Eurofins 4 2 <1 6 <1 6 390 31000 100000 1900 132900 730 67000 75000 1400 143400 720 67000 <10
734 Princes Highway QC100 MW19 14/12/2020 Hydrasleeve Envirolab 4 1 4 6 <1 - 240 17000 57000 1600 75600 310 35000 39000 870 74870 290 35000 <1
734 Princes Highway MW19-HS MW19 1/02/2021 Hydrasleeve Eurofins 2 <1 <1 4 <1 4 210 3000 9300 <100 12300 330 6400 6600 <100 13000 320 6400 <1
734 Princes Highway MW19-PP MW19 1/02/2021 Peristaltic Pump Eurofins 3 1 <1 8 1 9 450 1300 1400 <100 2700 560 1700 700 <100 2400 550 1700 <1
734 Princes Highway MW19-HS MW19 1/02/2021 Hydrasleeve Envirolab 3 <1 <1 5 <1 5 210 3500 10000 290 13790 290 6500 7200 150 13850 280 6500 <1
734 Princes Highway MW19-PP MW19 1/02/2021 Peristaltic Pump Envirolab 4 1 <1 11 1 12 830 1500 1300 <100 2800 950 1900 850 <100 2750 930 1900 <1

QA/QC
734 Princes Highway TRIP BLANK - 14/12/2020 - - <1 <1 <1 <2 <1 <3 <20 <50 <100 <100 <100 <20  -  -  -  - <20  - <10

Unable to Access
LNAPL Detected (360 mm)

Well Dry

BTEX TPH CRC Care TPH Fractions

LNAPL Detected (3 mm)
Unable to Access
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Table B1: Soil Vapour Analytical Results - Residential M6 Stage 1 - Contamination Investigations
732 Princes Hwy, Kogarah, NSW 
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mg/m³ mg/m³ mg/m3 mg/m³ mg/m³ mg/m3 mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³
0.0016 0.005 0.0022 0.0035 0.0022 0.0066 0.02 0.01 0.01 0.01 0.0022 0.0024 0.0025 0.0026 0.0026

NEPM 2013 Soil Vapour HSL Res. A&B, for Vapour Intrusion, Sand
    0-1m 1 1300 330 220 180 130
Modified HSL A/B (x10) - Vapour Seepage Model (Box 5.1, CRC 2013) 10 13,000 3300 2200 1800 1300

Monitoring_Round Location_Code Field_ID Sampled_Date_Time Lab_Report_Number
SG01 SG01 8/10/2020 749326 <0.027 0.007 0.42 1.9 0.57  - 0.028 5.8 3 0.028 <0.0022 <0.0024  - 0.0065 <0.0026
SG02 SG02 8/10/2020 749326 <0.027 <0.005 0.093 0.44 0.13  - 0.066 1.4 0.7 0.066 <0.0022 <0.0024  - <0.0026 <0.0026
SG03 SG03 8/10/2020 749326 <0.027 <0.005 0.046 0.21 0.059  - 0.22 0.66 0.33 0.22 <0.0022 <0.0024  - <0.0026 <0.0026
SG04 SG04 8/10/2020 749326 <0.027 <0.005 <0.0035 <0.0035 <0.0033  - <0.02 <0.01 <0.01 <0.01 <0.0022 <0.0024  - <0.0026 <0.0026
SG05 SG05 8/10/2020 749326 <0.027 <0.005 0.0091 0.052 0.013  - <0.02 0.15 0.077 <0.01 <0.0022 <0.0024  - <0.0026 <0.0026
SG06 SG06 8/10/2020 749326 <0.027 <0.005 <0.0035 <0.0035 <0.0033  - 0.1 <0.01 <0.01 0.1 <0.0022 <0.0024  - <0.0026 <0.0026
SG07 SG07 8/10/2020 749326 <0.027 <0.005 0.01 0.05 0.011  - 57 410 410 57 0.15 0.061  - 0.016 <0.0026
SG08 SG08 8/10/2020 749326 <0.027 <0.005 <0.0035 0.004 <0.0033  - 0.12 0.024 0.011 0.12 <0.0022 <0.0024  - <0.0026 <0.0026
SG09 SG09 8/10/2020 749326 <0.027 0.0065 0.0037 0.0047 <0.0033  - <0.02 0.38 0.36 <0.01 <0.0022 <0.0024  - <0.0026 <0.0026
SG10 SG10 8/10/2020 749326 <0.027 <0.005 <0.0035 <0.0035 <0.0033  - <0.02 0.023 0.019 <0.01 <0.0022 <0.0024  - <0.0026 <0.0026
SG11 SG11 8/10/2020 749326 <0.027 <0.005 <0.0035 <0.0035 <0.0033  - <0.02 0.076 0.07 <0.01 <0.0022 <0.0024  - <0.0026 <0.0026
SG12 SG12 8/10/2020 749326 <0.027 <0.005 <0.0035 0.014 0.0092  - 0.15 0.047 0.02 0.15 <0.0022 <0.0024  - <0.0026 <0.0026
SG13 SG13 8/10/2020 749326 1.1 0.04 0.34 0.73 0.067  - 300 1610 1610 300 0.55 1.2  - 5.5 15
SG14 SG14 8/10/2020 749326 <0.027 <0.005 0.0082 0.035 0.015  - <0.02 0.13 0.067 <0.01 <0.0022 <0.0024  - <0.0026 0.0038
SG15 SG15 8/10/2020 749326 <0.027 0.06 0.0045 0.016 0.0047  - <0.02 0.14 0.053 <0.01 0.006 <0.0024  - <0.0026 <0.0026
AIR BLANK (AB) AIR BLANK (AB) 8/10/2020 749344 <0.004 0.053 <0.005 <0.01 <0.005 <0.016 0.27 <0.12 <0.12 0.27 <0.006 <0.006 <0.006  -  - 
CSV1 CSV1 8/10/2020 749344 <0.004 0.02 <0.005 0.014 <0.005 <0.016 1.5 <0.12 <0.12 1.5 0.0076 <0.006 <0.006  -  - 
CSV2 CSV2 8/10/2020 749344 0.13 0.045 <0.022 <0.044 <0.022 <0.066 200 1210 1210 200 0.4 <0.025 <0.025  -  - 
INDOOR AIR (L1) INDOOR AIR (L1) 8/10/2020 749344 <0.004 <0.0075 <0.006 <0.011 <0.006 <0.017 <0.13 <0.13 <0.13 <0.13 <0.006 <0.006 <0.006  -  - 

LOR

Passive Gas Samples

Vapour Pin Samples

BTEX CRC Care TPH Fractions MAH
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FINAL

Table B1: Soil Vapour Analytical Results - Residential M6 Stage 1 - Contamination Investigations
732 Princes Hwy, Kogarah, NSW 

NEPM 2013 Soil Vapour HSL Res. A&B, for Vapour Intrusion, Sand
    0-1m
Modified HSL A/B (x10) - Vapour Seepage Model (Box 5.1, CRC 2013) 

Monitoring_Round Location_Code Field_ID Sampled_Date_Time Lab_Report_Number
SG01 SG01 8/10/2020 749326
SG02 SG02 8/10/2020 749326
SG03 SG03 8/10/2020 749326
SG04 SG04 8/10/2020 749326
SG05 SG05 8/10/2020 749326
SG06 SG06 8/10/2020 749326
SG07 SG07 8/10/2020 749326
SG08 SG08 8/10/2020 749326
SG09 SG09 8/10/2020 749326
SG10 SG10 8/10/2020 749326
SG11 SG11 8/10/2020 749326
SG12 SG12 8/10/2020 749326
SG13 SG13 8/10/2020 749326
SG14 SG14 8/10/2020 749326
SG15 SG15 8/10/2020 749326
AIR BLANK (AB) AIR BLANK (AB) 8/10/2020 749344
CSV1 CSV1 8/10/2020 749344
CSV2 CSV2 8/10/2020 749344
INDOOR AIR (L1) INDOOR AIR (L1) 8/10/2020 749344

LOR

Passive Gas Samples

Vapour Pin Samples
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ne

mg/m³ mg/m³ mg/m³ ug/m3 mg/m³ mg/m3 mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ µg/m3 mg/m³
0.0021 0.0033 0.0011 9.3 0.0034 0.0035 0.0027 0.0033 0.0027 0.002 0.002 0.002 0.0023 2.6 0.0034

0.8
8

<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 0.064  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.0033 <0.0033  -  -  -  - <0.0099 <0.0033 <0.0057 <0.0095 <0.043 <0.0066  -  -  - 
<0.005 <0.025 <0.003 <22 <0.008 <0.008 <0.006 <0.008 <0.006 <0.005 <0.005 <0.005 <0.006 <6 <0.008
<0.005 <0.026 <0.003 <23 <0.008 <0.008 <0.007 <0.008 <0.007 <0.005 <0.005 <0.005 <0.006 <6 <0.008
<0.022 0.25 <0.011 28,000 <0.035 <0.036 <0.028 <0.035 <0.028 <0.021 <0.02 <0.021 <0.024 <26 <0.034
<0.005 <0.027 <0.003 <24 <0.009 <0.009 <0.007 <0.009 <0.007 <0.005 <0.005 <0.005 <0.006 <7 <0.009

VOCs
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FINAL

Table B1: Soil Vapour Analytical Results - Residential M6 Stage 1 - Contamination Investigations
732 Princes Hwy, Kogarah, NSW 

NEPM 2013 Soil Vapour HSL Res. A&B, for Vapour Intrusion, Sand
    0-1m
Modified HSL A/B (x10) - Vapour Seepage Model (Box 5.1, CRC 2013) 

Monitoring_Round Location_Code Field_ID Sampled_Date_Time Lab_Report_Number
SG01 SG01 8/10/2020 749326
SG02 SG02 8/10/2020 749326
SG03 SG03 8/10/2020 749326
SG04 SG04 8/10/2020 749326
SG05 SG05 8/10/2020 749326
SG06 SG06 8/10/2020 749326
SG07 SG07 8/10/2020 749326
SG08 SG08 8/10/2020 749326
SG09 SG09 8/10/2020 749326
SG10 SG10 8/10/2020 749326
SG11 SG11 8/10/2020 749326
SG12 SG12 8/10/2020 749326
SG13 SG13 8/10/2020 749326
SG14 SG14 8/10/2020 749326
SG15 SG15 8/10/2020 749326
AIR BLANK (AB) AIR BLANK (AB) 8/10/2020 749344
CSV1 CSV1 8/10/2020 749344
CSV2 CSV2 8/10/2020 749344
INDOOR AIR (L1) INDOOR AIR (L1) 8/10/2020 749344

LOR

Passive Gas Samples

Vapour Pin Samples
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mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³
0.0052 0.0031 0.0043 0.0053 0.0024 0.0103 0.002 0.0023 0.0174 0.0038 0.0213 0.0027 0.0034 0.002 0.0023 0.0013

 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - 0.23 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - 0.11 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 0.0089 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048
 - <0.0084  -  - <0.0076 <0.05 <0.0078  -  -  -  - <0.0056 <0.0038 <0.018  - <0.048

<0.012 <0.007 <0.01 <0.013 <0.006 <0.025 <0.005 <0.005 <0.041 <0.009 <0.051 <0.006 <0.008 <0.005 <0.005 <0.003
<0.013 <0.008 <0.01 <0.013 <0.006 <0.025 <0.005 <0.006 <0.042 <0.009 <0.052 <0.007 <0.008 <0.005 <0.006 <0.003
<0.053 <0.032 <0.043 <0.054 <0.025 <0.105 <0.02 <0.023 <0.177 <0.039 <0.218 <0.027 <0.035 <0.02 <0.023 <0.013
<0.013 <0.008 <0.011 <0.014 <0.006 <0.027 <0.005 <0.006 <0.045 <0.01 <0.055 <0.007 <0.009 <0.005 <0.006 <0.003

Chlorinated Hydrocarbons
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FINAL

Table B1: Soil Vapour Analytical Results - Residential M6 Stage 1 - Contamination Investigations
732 Princes Hwy, Kogarah, NSW 

NEPM 2013 Soil Vapour HSL Res. A&B, for Vapour Intrusion, Sand
    0-1m
Modified HSL A/B (x10) - Vapour Seepage Model (Box 5.1, CRC 2013) 

Monitoring_Round Location_Code Field_ID Sampled_Date_Time Lab_Report_Number
SG01 SG01 8/10/2020 749326
SG02 SG02 8/10/2020 749326
SG03 SG03 8/10/2020 749326
SG04 SG04 8/10/2020 749326
SG05 SG05 8/10/2020 749326
SG06 SG06 8/10/2020 749326
SG07 SG07 8/10/2020 749326
SG08 SG08 8/10/2020 749326
SG09 SG09 8/10/2020 749326
SG10 SG10 8/10/2020 749326
SG11 SG11 8/10/2020 749326
SG12 SG12 8/10/2020 749326
SG13 SG13 8/10/2020 749326
SG14 SG14 8/10/2020 749326
SG15 SG15 8/10/2020 749326
AIR BLANK (AB) AIR BLANK (AB) 8/10/2020 749344
CSV1 CSV1 8/10/2020 749344
CSV2 CSV2 8/10/2020 749344
INDOOR AIR (L1) INDOOR AIR (L1) 8/10/2020 749344
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mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³
0.015 0.0036 0.0018 0.0021 0.002 0.0194 0.0023 0.0025 0.0028 0.0072 0.0059 0.0082 0.0021 0.0119 0.0063

 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - 0.011 <0.0021 <0.002  - 0.14  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 
 -  - <0.0018 <0.0021 <0.002  - <0.0041  -  -  -  -  -  -  -  - 

<0.035 <0.008 <0.007 <0.007 <0.007 <0.046 <0.005 <0.006 <0.007 <0.017 <0.014 <0.02 <0.005 0.17 <0.015
<0.036 <0.009 <0.007 <0.007 <0.007 <0.047 <0.006 <0.006 <0.007 <0.018 <0.014 <0.02 <0.005 1.1 <0.015
<0.151 <0.036 <0.031 <0.031 <0.031 <0.198 <0.023 <0.025 <0.029 <0.074 <0.06 <0.084 <0.021 <0.121 <0.064
<0.038 <0.009 <0.008 <0.008 <0.008 <0.05 <0.006 <0.006 <0.007 <0.019 <0.015 <0.021 <0.005 0.05 <0.016

Halogenated Hydrocarbons
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FINAL

Table B1: Soil Vapour Analytical Results - Residential M6 Stage 1 - Contamination Investigations
732 Princes Hwy, Kogarah, NSW 

NEPM 2013 Soil Vapour HSL Res. A&B, for Vapour Intrusion, Sand
    0-1m
Modified HSL A/B (x10) - Vapour Seepage Model (Box 5.1, CRC 2013) 

Monitoring_Round Location_Code Field_ID Sampled_Date_Time Lab_Report_Number
SG01 SG01 8/10/2020 749326
SG02 SG02 8/10/2020 749326
SG03 SG03 8/10/2020 749326
SG04 SG04 8/10/2020 749326
SG05 SG05 8/10/2020 749326
SG06 SG06 8/10/2020 749326
SG07 SG07 8/10/2020 749326
SG08 SG08 8/10/2020 749326
SG09 SG09 8/10/2020 749326
SG10 SG10 8/10/2020 749326
SG11 SG11 8/10/2020 749326
SG12 SG12 8/10/2020 749326
SG13 SG13 8/10/2020 749326
SG14 SG14 8/10/2020 749326
SG15 SG15 8/10/2020 749326
AIR BLANK (AB) AIR BLANK (AB) 8/10/2020 749344
CSV1 CSV1 8/10/2020 749344
CSV2 CSV2 8/10/2020 749344
INDOOR AIR (L1) INDOOR AIR (L1) 8/10/2020 749344

LOR

Passive Gas Samples

Vapour Pin Samples
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mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³ mg/m³
0.0062 0.0017 0.0038 0.0021 0.0035 0.049 0.0072 0.0015 0.007

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

<0.015 <0.004 0.13 <0.005 <0.004 16 <0.017 <0.004 <0.017
<0.015 <0.004 <0.009 <0.005 <0.004 36 <0.018 <0.004 <0.017
<0.064 <0.018 <0.038 <0.021 <0.018 <0.501 <0.074 <0.015 <0.072
<0.016 <0.004 0.39 <0.005 <0.005 <0.126 <0.019 <0.004 <0.018

Solvents
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Appendix C: Borehole logs 



FINAL

A
D

/T
H

A
P

T

D

M

M

M to W

W

ES 0.15 - 0.20 m
CBH01-0.05-0.1
PID 0.20 m 0.2 ppm

ES 0.65 m
CBH01-0.5
PID 0.65 m 0.1 ppm

ES 1.15 m
CBH01-1.0

PID 1.35 m 14.2 ppm

ES 2.15 m
CBH01-2.0

PID 2.35 m 450.2 ppm

PID 3.00 m 150.6 ppm

ES 3.15 m
CBH01-3.0

PAVEMENT
0.00 m: Asphalt layer broken through
with auger tip
FILL
0.15 m: Asphalt and road base
observed
0.35 m: Clay pipe fragment and trace
asphalt, brick and concrete observed

RESIDUAL SOIL

SP

SW

CI-
CH

CH

ASPHALT: medium to coarse, poorly graded, black,
no odour observed, hard

FILL: Gravelly SAND: fine to coarse grained, gap
graded, dark grey / grey, coarse grained gravel, no
odour observed, medium dense to loose

FILL: SAND: fine to medium grained, well graded,
grey / brown, with coarse grained gravel, with
coarse grained cobbles, no odour observed, loose

Sandy CLAY: medium to high plasticity, dark grey /
grey, fine to medium grained sand, trace  coarse
grained sandstone gravel, strong hydrocarbon
odour (fuel) observed

Sandy CLAY: high plasticity, mottled red / green /
grey / orange, fine to medium grained sand, slight
hydrocarbon odour (fuel) observed

TERMINATED AT 3.25 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.15m

0.35m

1.15m

2.15m

3.25m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
es

is
ta

nc
e

Checked By:  CC

C
on

si
st

en
cy

R
el

at
iv

e
D

en
si

ty

C
as

in
g

M
oi

st
ur

e

C
on

di
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n

Hole No:  CBH01

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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SOIL TYPE, plasticity or particle characteristic,
colour, secondary and minor components
ROCK TYPE, grain size and type, colour,
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FINAL

A
D

/T
H

A
P

T

D

M

M

M to W

W

ES 0.10 - 0.15 m
CBH02-0.05-0.1
PID 0.20 m 1.5 ppm

ES 0.60 m
CBH02-0.5
PID 0.60 m 3.8 ppm

ES 1.10 m
CBH02-1.0 & QC100 &
QC200
PID 1.10 m 20.5 ppm

ES 2.10 m
CBH02-2.0
PID 2.10 m 1727 ppm

ES 3.10 m
CBH02-3.0
PID 3.10 m 506.5 ppm

PAVEMENT
0.00 m: Asphalt layer broken through
with auger tip
FILL
0.10 m: Trace asphalt, concrete and
brick observed

RESIDUAL SOIL

SP

CI-
CH

CI-
CH

CH

ASPHALT: medium to coarse, poorly graded, black,
no odour observed, hard

FILL: Gravelly SAND: fine to coarse grained, gap
graded, brown / grey, coarse grained gravel, slight
hydrocarbon odour (fuel) observed, loose to
medium dense

Sandy CLAY: medium to high plasticity, grey / green,
fine to medium grained sand, trace coarse grained
sandstone gravel, strong hydrocarbon odour (fuel)
observed

Sandy CLAY: medium to high plasticity, mottled red /
orange / green / grey / white, fine to medium grained
sand, trace coarse grained sandstone and other
gravel, strong hydrocarbon odour (fuel) observed

Sandy CLAY: high plasticity, mottled red / orange /
green / grey / white, fine to medium grained sand,
trace coarse grained sandstone and ironstone
gravel, strong hydrocarbon odour (fuel) observed

TERMINATED AT 3.20 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.10m

0.90m

1.60m

2.60m

3.20m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
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ta

nc
e

Checked By:  CC
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Hole No:  CBH02

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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SOIL TYPE, plasticity or particle characteristic,
colour, secondary and minor components
ROCK TYPE, grain size and type, colour,

fabric & texture, strength, weathering,
defects and structure
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FINAL

A
D

/T
H

A
P

T

D

M

M

M to W

M to W

ES 0.10 - 0.15 m
CBH03-0.05-0.1
PID 0.15 m 0.2 ppm

ES 0.60 m
CBH03-0.5
PID 0.60 m 0.2 ppm

ES 1.10 m
CBH03-1.0
PID 1.10 m 0.3 ppm

ES 2.10 m
CBH03-2.0
PID 2.10 m 312.7 ppm

ES 2.90 m
CBH03-2.8
PID 2.90 m 26.3 ppm

PAVEMENT
0.00 m: Asphalt layer broken through
with auger tip
FILL
0.10 m: Trace asphalt, concrete and
glass observed

0.50 m: Trace coal, asphalt and
concrete observed

RESIDUAL SOIL

SP

SC

CI-
CH

CH

ASPHALT: medium to coarse, poorly graded, black,
no odour observed, hard

FILL: Gravelly SAND: fine to coarse grained, poorly
graded, brown / grey, coarse grained gravel, with
medium plasticity clay, with coarse grained
sandstone and other gravels and cobbles, no odour
observed, loose to medium dense

FILL: Clayey SAND: fine to medium grained, well
graded, brown / grey, medium plasticity clay, no
odour observed, loose to medium dense

Sandy CLAY: medium to high plasticity, mottled
orange / brown / red / green, fine to medium grained
sand, trace coarse grained sandstone gravel, slight
hydrocarbon odour (fuel) observed

Sandy CLAY: high plasticity, white / red, fine to
medium grained sand, trace coarse grained
sandstone gravel, slight hydrocarbon odour (fuel)
observed

TERMINATED AT 2.90 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.10m

0.50m

0.90m

1.90m

2.90m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
es

is
ta

nc
e

Checked By:  CC

C
on

si
st

en
cy

R
el

at
iv

e
D

en
si

ty

C
as
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g

M
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st
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e

C
on

di
tio

n

Hole No:  CBH03

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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SOIL TYPE, plasticity or particle characteristic,
colour, secondary and minor components
ROCK TYPE, grain size and type, colour,

fabric & texture, strength, weathering,
defects and structure
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FINAL

C
C

H
A

P
T

D

M

M

M to W

W

M

ES 0.15 - 0.20 m
CBH04-0.05-0.1
PID 0.20 m 0.1 ppm

ES 0.65 m
CBH04-0.5
PID 0.65 m 1.8 ppm

ES 1.15 m
CBH04-1.0
PID 1.15 m 142.9 ppm

ES 2.15 m
CBH04-2.0
PID 2.15 m 31.2 ppm

ES 2.45 m
CBH04-2.3
PID 2.45 m 4.8 ppm

ES 2.95 m
CBH04-3.0
PID 2.95 m 2.4 ppm

PAVEMENT
0.00 m: Concrete corer used to drill
hole through concrete
FILL
0.15 m: Trace asphalt, concrete and
brick

0.45 m: Trace concrete and brick

RESIDUAL SOIL

SP

SW

CL-
CI

CI-
CH

CI-
CH

CH

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: Gravelly SAND: fine to coarse grained, well
graded, brown, coarse grained gravel, trace
medium plasticity clay, with coarse grained
sandstone and other gravels and cobbles, no odour
observed, loose to medium dense

FILL: SAND: fine to medium grained, well graded,
brown / grey, with coarse grained gravel, no odour
observed, loose

Sandy CLAY: low to medium plasticity, grey / brown,
fine to medium grained sand, trace coarse grained
sandstone gravel, trace coarse grained sandstone
cobbles, slight hydrocarbon odour (fuel) observed

Sandy CLAY: high plasticity, red with mottled grey /
white / orange, fine to medium grained sand, with
interbedded coarse grained sandstone gravels and
cobbles, slight hydrocarbon odour (fuel) observed

Sandy CLAY: medium to high plasticity, grey / red,
fine to medium grained sand, trace coarse grained
gravel, slight hydrocarbon odour (fuel) observed

Sandy CLAY: high plasticity, white / red, fine to
medium grained sand, slight hydrocarbon odour
(fuel) observed

TERMINATED AT 2.95 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.15m

0.45m

0.95m

1.95m

2.35m

2.65m

2.95m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
es

is
ta

nc
e

Checked By:  CC

C
on

si
st

en
cy

R
el

at
iv

e
D

en
si

ty

C
as

in
g

M
oi

st
ur

e

C
on

di
tio

n

Hole No:  CBH04

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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SOIL TYPE, plasticity or particle characteristic,
colour, secondary and minor components
ROCK TYPE, grain size and type, colour,

fabric & texture, strength, weathering,
defects and structure
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FINAL

C
C

H
A

P
T

D

M

M

M

M to W

M

ES 0.10 - 0.15 m
CBH05-0.05-0.1
PID 0.15 m 22.7 ppm

ES 0.60 m
CBH05-0.5
PID 0.60 m 19.6 ppm

ES 1.10 m
CBH05-1.0
PID 1.10 m 82.2 ppm

ES 2.10 m
CBH05-2.0
PID 2.10 m 116.2 ppm

ES 3.10 m
CBH05-3.0
PID 3.10 m 11.3 ppm

PAVEMENT
0.00 m: Concrete corer used to drill
hole through concrete
FILL
0.10 m: Asphalt, brick, ballast and
concrete observed
0.30 m: Trace concrete and brick
observed

RESIDUAL SOIL

SW

SC

CI-
CH

CI-
CH

CH

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: SAND: fine to medium grained, well graded,
yellow / brown, with coarse grained gravel, with
coarse grained cobbles, no odour observed, loose
to medium dense

FILL: Clayey SAND: fine to medium grained, well
graded, brown / grey, medium plasticity clay, with
coarse grained gravel, with coarse grained cobbles,
no odour observed, loose to medium dense

Sandy CLAY: medium to high plasticity, grey /
brown, fine to medium grained sand, with coarse
grained sandstone gravel, slight hydrocarbon odour
(fuel) observed

Sandy CLAY: medium to high plasticity, mottled
brown / grey / red / orange, fine to medium grained
sand, with interbedded coarse grained sandstone
gravels and cobbles, slight hydrocarbon odour (fuel)
observed

Sandy CLAY: high plasticity, white with trace red,
fine to medium grained sand, with interbedded
coarse grained sandstone gravels and cobbles,
slight hydrocarbon odour (fuel) observed

TERMINATED AT 3.20 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.10m

0.30m

1.00m

1.60m

2.50m

3.20m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
es

is
ta

nc
e

Checked By:  CC

C
on

si
st

en
cy

R
el
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tio

n

Hole No:  CBH05

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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SOIL TYPE, plasticity or particle characteristic,
colour, secondary and minor components
ROCK TYPE, grain size and type, colour,

fabric & texture, strength, weathering,
defects and structure
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FINAL

C
C

H
A

P
T

D

M

M

D to M

M to W

W

M to W

M

M

ES 0.20 - 0.25 m
CBH06-0.05-0.1 &
CBH06-0.05-0.1-A
PID 0.25 m 0.2 ppm

ES 0.70 m
CBH06-0.5
PID 0.70 m 0.3 ppm

ES 1.20 m
CBH06-1.0
PID 1.20 m 1.2 ppm

ES 1.70 m
CBH06-1.5
PID 1.70 m 1.3 ppm

ES 2.20 m
CBH06-2.0
PID 2.20 m 1590 ppm

ES 3.20 m
CBH06-3.0
PID 3.20 m 230.2 ppm

ES 4.20 m
CBH06-4.0
PID 4.20 m 10.7 ppm

PAVEMENT
0.00 m: Concrete corer used to drill
hole through concrete.

FILL
0.20 m: Asphalt, brick, a steel brace,
synthetic fibre material and a bonded
ACM fragment observed
0.30 m: Services present at
approximately 300mm, hole moved
100mm southwest

PAVEMENT
1.50 m: Not enough material present
to sample
FILL

1.80 m: Slag / road base aggregate
material, not enough material present
to sample

RESIDUAL SOIL

SP

CI-
CH

CI-
CH

CH

CH

CH

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: Gravelly SAND: fine to coarse grained, poorly
graded, brown / grey, coarse grained gravel, with
coarse grained cobbles, no odour observed, loose
to medium dense

FILL: Sandy CLAY: medium to high plasticity, grey /
red / orange, fine to medium grained sand, with
interbedded coarse grained sandstone gravels and
cobbles, no odour observed

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: Sandy CLAY: medium to high plasticity, brown
/ orange, fine to medium grained sand, with
interbedded coarse grained sandstone gravels and
cobbles, no odour observed

ROAD BASE AGGREGATE: medium to coarse,
poorly graded, black, slight hydrocarbon odour (fuel)
observed, dense

Sandy CLAY: high plasticity, grey, fine to medium
grained sand, with coarse grained sandstone
gravel, with coarse grained sandstone cobbles,
strong hydrocarbon odour (fuel) observed

CLAY: high plasticity, mottled grey / orange / brown /
red, with coarse grained sandstone gravel, with
coarse grained sandstone cobbles, strong
hydrocarbon odour (fuel) observed

Sandy CLAY: high plasticity, white with trace red,
fine to medium grained sand, with coarse grained
sandstone gravel, slight hydrocarbon odour (fuel)
observed

TERMINATED AT 4.30 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.20m

1.00m

1.50m

1.60m

1.80m

2.00m

2.70m

3.80m

4.30m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content
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Checked By:  CC
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Hole No:  CBH06

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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C
C

H
A

P
T

D

M

D

M

M

M to W

ES 0.10 - 0.15 m
CBH07-0.05-0.1
PID 0.15 m 2 ppm

ES 0.60 m
CBH07-0.5
PID 0.60 m 3.6 ppm

ES 1.10 m
CBH07-1.0
PID 1.10 m 3.4 ppm

ES 2.10 m
CBH07-2.0
PID 2.10 m 46.4 ppm

ES 3.10 m
CBH07-3.0
PID 3.10 m 3.8 ppm

PAVEMENT
0.00 m: Concrete corer used to drill
hole through concrete.
FILL
0.10 m: Asphalt, ceramic fragment,
concrete and glass observed

PAVEMENT
0.40 m: Not enough material present
to sample
FILL
0.45 m: Trace asphalt, ceramics and
concrete observed

RESIDUAL SOIL

SW

SC

CI-
CH

CH

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: SAND: fine to medium grained, well graded,
yellow / brown, with coarse grained gravel, no odour
observed, loose

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: Clayey SAND: fine to medium grained, well
graded, grey, low plasticity clay, no odour observed,
loose to medium dense

Sandy CLAY: medium to high plasticity, brown with
mottled orange / red, fine to medium grained sand,
with coarse grained sandstone gravel, with coarse
grained sandstone cobbles, no odour observed

Sandy CLAY: high plasticity, white / red / orange,
fine to medium grained sand, with coarse grained
sandstone gravel, with coarse grained sandstone
cobbles, slight hydrocarbon odour (fuel) observed

TERMINATED AT 3.10 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.10m

0.40m
0.45m

1.00m

1.90m

3.10m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
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e

Checked By:  CC

C
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R
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at
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Hole No:  CBH07

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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SOIL TYPE, plasticity or particle characteristic,
colour, secondary and minor components
ROCK TYPE, grain size and type, colour,

fabric & texture, strength, weathering,
defects and structure
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C
C

H
A

P
T

D

M

D

M

M to W

M

ES 0.10 - 0.15 m
CBH08-0.05-0.1
PID 0.15 m 5.4 ppm

ES 0.60 m
CBH08-0.5
PID 0.60 m 4.5 ppm

ES 1.10 m
CBH08-1.0
PID 1.10 m 102.3 ppm

ES 2.10 m
CBH08-2.0
PID 2.10 m 92.1 ppm

ES 2.70 m
CBH08-2.6
PID 2.70 m 49.3 ppm

PAVEMENT
0.00 m: Concrete corer used to drill
hole through concrete.
FILL
0.10 m: Trace asphalt and concrete

PAVEMENT
0.40 m: Not enough material present
to sample
FILL

RESIDUAL SOIL

1.00 m: Inflow of water - strong
hydrocarbon odour

SW

CI-
CH

CI

CI-
CH

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: Sandy GRAVEL: fine to coarse, gap graded,
dark grey / grey, fine to medium grained sand, no
odour observed, medium dense to loose

CONCRETE: medium to coarse, poorly graded,
grey, no odour observed, hard

FILL: Sandy CLAY: medium to high plasticity, red /
white / orange, fine to medium grained sand, with
coarse grained sandstone gravel, with coarse
grained sandstone cobbles, no odour observed

Gravelly Sandy CLAY: medium plasticity, red / grey /
dark grey, fine to medium grained sand, coarse
grained sandstone gravel, strong hydrocarbon
odour (fuel)

Sandy CLAY: medium to high plasticity, mottled grey
/ brown / red / orange, fine to medium grained sand,
with coarse grained sandstone gravel, strong
hydrocarbon odour (fuel)

TERMINATED AT 2.70 m
Refusal on bedrock
NOTE: Environmental sample labelling indicates
depth measured from first fill / soil contact

0.10m

0.40m

0.50m

0.90m

1.60m

2.70m

Material DescriptionDrilling

M
et

ho
d

Refer to explanatory notes for details of
abbreviations and basis of descriptions

Client: TfNSW
Project: M6 Stage 1 Contamination Investigation
Location: 7-Eleven Kogarah

Position: Refer to Appendix A - Figure 3 Surface Elevation:

Casing Diameter:

Data Started: 3/8/20

Sheet:  1  of  1

Angle from Horizontal:  90°

Logged By:  CL

Sampling & Testing

Excavator bucket
Ripper
Hand auger
Push tube
Sonic drilling
Air hammer
Percussion sampler
Short spiral auger
Solid flight auger: V-Bit
Solid flight auger: TC-Bit
Hollow flight auger
Washbore drilling
Rock roller

-    Dry
-    Moist
-    Wet
-    Plastic limit
-    Liquid limit
-    Moisture content

R
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e

Checked By:  CC

C
on

si
st

en
cy

R
el

at
iv

e
D

en
si

ty

C
as

in
g

M
oi

st
ur

e

C
on

di
tio

n

Hole No:  CBH08

Sample or
Field TestW

at
er

Job No:  NE30054

Mounting:  Track

CARDNO (NSW/ACT) PTY LTD

METHOD
EX
R
HA
PT
SON
AH
PS
AS
AD/V
AD/T
HFA
WB
RR

B
D
ES
U

MOISTURE

SOIL CONSISTENCY
VS
S
F
St
VSt
H

SAMPLES

water inflow

WATER

Water Level on Date
shown

PENETRATION

VE
E
F
H
VH

Very Easy (No Resistance)
Easy
Firm
Hard
Very Hard (Refusal)

FIELD TESTS
SPT
HP
DCP
PSP
MC
PBT
IMP
PID
VS

-
-
-
-
-
-
-
-
-

water outflow

D
M
W
PL
LL
w

-    Bulk disturbed sample
-    Disturbed sample
-    Environmental sample
-    Thin wall tube 'undisturbed'

-   Very Soft
-   Soft
-   Firm
-   Stiff
-   Very Stiff
-   Hard

VL
L
MD
D
VD

-   Very Loose
-   Loose
-   Medium Dense
-   Dense
-   Very Dense

RELATIVE DENSITY

Standard Penetration Test
Hand/Pocket Penetrometer
Dynamic Cone Penetrometer
Perth Sand Penetrometer
Moisture Content
Plate Bearing Test
Borehole Impression Test
Photoionisation Detector
Vane Shear; P=Peak,
R=Resdual (uncorrected kPa)

BOREHOLE LOG SHEET

Driller: MB

Contractor:  Matrix Drilling

Date Completed:  3/8/20

Rig Type:  Geoprobe 7822dt

STRUCTURE
& Other Observations
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Appendix D: Data Quality Objectives & Indicators  
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DATA QUALITY OBJECTIVES 

Step 1 – State the Problem 

CGU are proposing to construct a Construction Ancillary Facility in the short term and a slip lane (road widening) 
and commercial land use in the long-term at the site. Contaminated soil is present in fill and residual soils which 
poses a potentially unacceptable risk to human health without remediation or adequate management measures 
in place. The contaminated soil is proposed to be excavated and disposed off-site to make the site suitable for 
the intended use. Contamination has migrated off-site in groundwater that may require long-term 
monitoring/management. The site has been declared significantly contaminated by the NSW EPA and 
remediation works are required to reduce potential environmental risk. The site requires remediation so that a 
Section A1 site audit statement (SAS) can be issued prior to completion of the project. The declaration status of 
the site may be rescinded by EPA on review of the remediation outcome. 

Step 2 - Identify the Decisions 

The decisions to be made based for validation will be as follows: 

 Has the hydrocarbon contaminated soil been excavated and disposed off-site, such that potential 
unacceptable risks to human health are appropriately managed following redevelopment? 

 Have the areas beneath the building been adequately assessed and validated? 

 Has the groundwater plume been delineated off-site to the north and associated risks (if any) adequately 
assessed and acceptable? 

 Has the previously assessed acceptable soil vapour risk to neighbouring residential receptors immediately 
north of the site been confirmed? 

 Has imported material been validated as suitable for the proposed land use? 

 Have surplus materials, if any, removed from site been disposed to a landfill lawfully licenced to receive such 
material? 

 Have the remediation works been adequately completed to enable the Declaration to be rescinded and a 
Section A1 SAS to be issued prior to completion of the project? 

Step 3 - Identify Inputs in the Decision 

The inputs required to make the above decisions will be as follows: 

 Information from a Site Contamination Report outlining the nature and extent of contaminated soils, 
groundwater and associated soil vapour requiring remediation or further assessment. 

 Soil validation sampling. 

 Monitoring well installation off-site to the north to assess extent of groundwater plume. 

 Soil vapour sampling to confirm the acceptable risk from vapour intrusion into the neighbouring residential 
apartments. 

 Visual observations during remediation works. 

 Photographs. 

 VENM/ENM certificates for imported materials. 

 Laboratory analytical results. 

 Waste disposal dockets and waste tracking records where applicable. 

Step 4 - Define Boundaries of the Study 

The spatial boundary of the management and validation works is the lot boundaries as shown on the figures 
attached. Off-site delineation of the plume will define the boundary of the groundwater contamination. The vertical 
boundary is top of competent bedrock (that is, refusal of a mechanical auger or excavator bucket). 
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Step 5 - Develop a Decision Rule 

Contaminated soil that poses a potentially unacceptable risk to site users will be excavated and disposed off-site. 
Excavation will continue, to the extent practicable, until concentrations are at an acceptable level, confirmed via 
validation sampling and analysis.  

Monitoring well installation/s, sampling and analysis will delineate the groundwater plume off-site to the north. An 
assessment of potential risk to off-site receptors will be completed and remediation or management implemented 
where unacceptable risks are identified. 

Soil vapour sampling and analysis will confirm the acceptable vapour intrusion risk from hydrocarbon impacted 
groundwater beneath the lower ground floor of neighbouring residential apartments immediately north of the site. 

Imported soil used to backfill excavations will be validated for site use.  

If disposal dockets are not provided by the earthworks contractor, then the landfill will be contacted directly for 
assistance.  

If the quality control (QC) results meet the data quality indicators (DQI), then the analytical data is considered 
suitable and reliable for the purpose of the contamination investigations. 

Step 6 - Specify the performance or acceptance criteria 

There are two types of decision errors: 

 Sampling errors, which occur when the samples collected are not representative of the conditions within the 
investigation area; and 

 Measurement errors, which occur during sample collection, handling, preparation, analysis and data 
reduction. 

The null hypothesis, which is an assumption assumed to be true in the absence of contrary evidence, for this 
validation assessment will be ‘Hydrocarbon contaminated soil has not been effectively excavated and disposed 
off-site and therefore the site is not suitable for use.’ 

These errors may lead to the following decision errors: 

 Type I error - Rejecting the hypothesis as false when it is really true: Deciding that validation of hydrocarbon 
impacted soil has occurred when the reverse is true; and 

 Type II error - Accepting the hypothesis as true when it is really false: Deciding that validation of hydrocarbon 
impacted soil has not occurred when the reverse is true. 

An assessment will be made as to the likelihood of a decision error being made based on the results of a QA/QC 
assessment and the closeness of the data to assessment criteria. Additionally, statistical methods such as 95% 
Upper Confidence Limit (UCL) calculations may be utilised, where applicable. 

The acceptable limits on decision errors applied during this investigation and the manner of addressing possible 
decision errors were developed based on the data quality indicators (DQIs) of: 

 Accuracy: a quantitative measure of the closeness of reported data to the true value; 

 Comparability: a qualitative parameter expressing the confidence with which one (1) data set can be 
compared with another; 

 Completeness: a measure of the amount of useable data (expressed as %) from a data collection activity; 

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

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

Step 7 - Optimise the Design 

The purpose of this step is to identify a resource-effective data collection design for generating data that satisfies 
the DQOs. 
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To ensure the design satisfied the DQOs, DQIs (for accuracy, comparability, completeness, precision and 
reproducibility) have been established to set acceptance limits on field methodologies and laboratory data 
collected. 
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DATA QUALITY INDICATORS 

A summary of the field and laboratory DQIs for the validation assessment are provided in the table below. 

Summary of DQIs 

Field Considerations Laboratory Considerations Comments 

Accuracy (bias) 

Are SOPs appropriate and 
complied with? 

Has sampling equipment been 

calibrated? 

Analysis of:  Bias introduced: 

Trip blanks; By chemicals during handling or transport; 

Rinsate blanks; From contaminated equipment; 

Reagent blanks; From contaminated reagent; 

Method blanks; During laboratory analysis; 

Matrix spikes; During laboratory preparation and analysis 
(may be high or low); 

Surrogate spikes; During laboratory preparation and analysis 
(may be high or low); 

Reference material; Precision of preparation of analytical 
method; 

Laboratory control samples;  Precision of preparation of analytical 
method;  

Comparability 

Number of sampling rounds 

Same methodologies and 

SOPs used on each occasion. 

Experienced sampler and 

same sampler. 

Climatic conditions 
(temperature, rainfall, wind). 

Same types of samples 
collected (filtered, size 

fractions). 

Sample analytical methods 
used (including clean-up). 

Laboratory practical 
quantification limits (PQL) or 
limit of reporting (LOR) 

(justify /quantify if different). 

Same laboratories (justify 

/quantify if different). 

Same units (justify /quantify if 
different). 

Same approach to sampling (WIs, holding 
times). 

Quantify influence from climatic or physical 
conditions. 

Samples collected, preserved, handled in 
same manner (filtered, same containers). 
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Field Considerations Laboratory Considerations Comments 

Completeness 

Critical locations sampled. 

Critical depths sampled. 

SOPs appropriate and 

complied with. 

Experienced sampler. 

Documentation correct 
including COCs. 

Critical samples analysed in 
accordance with the RAP. 

Analytes sampled in 
accordance with scope of 
works. 

Appropriate methods and 

PQL/LORs. 

Sample documentation 

correct. 

Sample holding times 
complied with. 

The required percentage completeness 
should be specified in the scope of works. 

Required data must be obtained from 

critical samples and CoPC. 

Incompleteness is influenced by: 

Field performance problems (access 
problems, difficulties on site, damage);  

Laboratory performance problems (Matrix 

interference, invalid holding times); and 

Matrix problems. 

Representativeness 

Appropriate media sampled 
according to the field program. 

Media in the field program 

sampled. 

Samples properly and 
adequately preserved 

Samples in proper custody 
between the field and reaching 

the laboratory 

Samples analysed according 
to the RAP. 

Samples must be collected to reflect 
characteristics of each medium. 

Sample analysis must reflect properties of 

field samples. 

Homogeneity of the samples. 

Appropriate collection, handling, storage 
and preservation. 

Detection of laboratory artefacts, e.g. 

contamination blanks. 

Precision 

Field program appropriate and 
complied with. 

Analysis of:  

Laboratory and inter-
laboratory duplicates; and 

Measured by the coefficient of variance or 
standard deviation of the mean or Relative 
Percent Difference (RPD). 

Field duplicates. Field duplicates measure field and 
laboratory precision Difference (RPD) 
calculations.  

Variation in RPDs can be expected to be 
higher for organics, low concentrations  
(<5 x laboratory PQL/LOR) or non-

homogenous samples. 
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Acceptable limits adopted for data quality indicators for this assessment are outlined in the table below. 

Acceptable Limits 

Item Acceptable Limit 

Analysis of blind (intra-
laboratory) duplicates and split 

(inter-laboratory) duplicates.  

 

Rate of 1:10 (10%) duplicate soil samples for the same analysis of primary 
samples; 

Calculation of RPDs between primary and duplicate samples. RPD results 
for soil samples: 

 50% (where the average concentration is 10-20 x laboratory PQL/LOR); 
and 

 30% (where the average concentration is > 20 x laboratory PQL/LOR). 

RPDs will be considered where a concentration is greater than 10 times the 
PQL/LOR.  

Analysis of rinsate blanks  Rate of one (1) per equipment item per day of use; and 

Results less than the laboratory PQL/LOR.  

Analysis of laboratory 
prepared trip blanks 

Rate of one (1) sample per batch for soil samples where volatiles are 
analysed; and 

Results less than the laboratory PQL/LOR. 

Analysis of laboratory 
prepared trip spikes 

Rate of one (1) sample per batch for soil samples where volatiles are 
analysed; and 

Results within 60-120% recovery. 

Analysis of laboratory blanks, 
surrogates, reference and 
control samples  

The laboratories will be required to conduct their own internal quality 
program for assessment of the repeatability of the analytical procedures and 
instrument accuracy under their NATA accreditation. This will include 
analysis of laboratory blank samples, duplicate samples, spike samples, 
control samples and surrogate spikes. The laboratory QA/QC procedures 
and results will be described within the laboratory reports. 

The laboratory internal QA/QC sample results will be reviewed for 
comparison with the laboratory’s NATA guidelines and Schedule B3 of ASC 
NEPM 2013. 

Laboratories and methods 
used  

National Association of Testing Authorities accredited for the method. 
Methods should be in accordance with amended ASC NEPM. 

Holding times Samples should be analysed within recommended holding times. 

Sample PQL/LORs Results less than the adopted assessment criteria; justify/quantify if different. 

 



FINAL

Appendix E: Final Declaration of Significantly Contaminated Land 



FINAL



FINAL



FINAL



FINAL




