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1 INTRODUCTION 
The M1 Raymond Terrace Extension (M12RT) is a 15 kilometre extension of the existing M1 Pacific Motorway 
at Black Hill to the existing Pacific Highway at Raymond Terrace within the City of Newcastle and Port Stephens 
Council local government areas. The M12RT will be delivered as follows: 

• Stage 1 - Construction - Southern Package (BH2T), delivered by the John Holland Gamuda Australia Joint 
Venture (JHGA JV) 

• Stage 2 - Construction - Northern Package (Heatherbrae Bypass), delivered by Seymour Whyte.  

The JHGA JV has been appointed by Transport for New South Wales (Transport) for the Design and Construct 
contract for BH2T (the project), which involves the design and construction of 10 kilometres of new dual 
carriageway motorway with two lanes in each direction, with interchanges at Black Hill, Tarro, and Tomago.  

Epic Environmental Pty Ltd (Epic) has been engaged by JHGA to provide and lead the delivery of contaminated 
land management services for the BH2T project. Contaminated land management requirements for the BH2T 
project are specified within the Minister’s conditions of approval (MCoAs), specifically E111 through E132. 

Condition E121, requires a detailed site investigation (DSI) to be undertaken before the commencement of 
work that would result in any disturbance to land identified as a moderate to high-risk areas of potential 
contamination risk (AOPCR). 

The project Environmental Impact Statement (EIS) identified 29 AOPCR that will potentially be disturbed 
during construction of the M12RT. 22 of the AOPCR are within the Black Hill to Tomago portion of the project.  
Epic conducted a review of the AOPCR rating in TfNSW (2022) Table 4-1, reported in the following (Epic, 2023). 
Ben Wackett of Cavvanba Consulting, as the NSW Environment Protection Authority (EPA) accredited Site 
Auditor for the project, reviewed Epic’s risk rating per Condition E118(b) and provided interim audit advice 
confirming the risk rating was completed appropriately. 

Through Epic’s review of AOPCR in the Project submissions report (Transport, 2022), three moderate to high 
risk AOPCRs within the project footprint were identified: 

• AOPCR 3 (waste burial – asbestos) 
• AOPCR 10 (asbestos waste Hazmat 2020) 
• AOPCR 19 (former night soil disposal) 

AOPCR 5, the RZM mineral sands site, was also identified as a high risk AOPCR, however this area has been 
excluded from Epic’s scope. 

This sampling and analysis quality plan (SAQP) will provide a basis for the planning of all fieldwork, fieldwork 
procedures, methodologies, sampling and analysis plan, occupational health and safety (OH&S) and protection 
of the surrounding environment for DSI works at moderate to high risk AOPCR sites (AOPCR 3, 10 and 19).  

1.1 Objectives 
The objective of the DSI is to investigate contamination that may require management during construction 
works and with respect to the final land use. The DSI will be undertaken to ensure the moderate to high-risk 
areas of potential contamination do not pose an unacceptable risk to human health or the environment prior 
to disturbance works in accordance with the MCoA (condition E121). 

The objective of this SAQP is to provide a plan for the DSI works at the three moderate to high risk sites in 
accordance with MCoA E119. Additionally, the SAQP will provide a detailed plan of all fieldwork, including 
fieldwork procedures and methodology, quality assurance and quality control measures, and OH&S 
procedures to be implemented for the DSI. 

1.2 Scope of Work 
The following scope of work was completed in the development of this SAQP: 
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• Review of available site history and environmental setting information (including previous environmental 
investigations) 

• Development of a preliminary conceptual site model (CSM) 
• Preparation of this SAQP 

1.3 Technical Framework 
This SAQP has been prepared with consideration of the following guidelines: 

• ANZG (2018). ‘Australian and New Zealand Guidelines for Fresh and Marine Water Quality’, Australian and 
New Zealand Governments and Australian State and Territory Governments, Canberra ACT, Australia. 

• Department of Environment and Conservation NSW (DEC NSW) (2007), ‘Guidelines for the Assessment 
and Management of Groundwater Contamination, March 2007’  

• EPA Victoria (2009). ‘Industrial Waste Resource Guidelines, Soil Sampling’ (IWRG 701, 702) 
• National Chemicals Working Group of the Heads of EPAs Australia and New Zealand (HEPA) (2020). ‘PFAS 

National Environmental Management Plan Version 2.0’  
• National Environment Protection (Assessment of Site Contamination) Measure 1999 (ASC NEPM), The 

National Environment Protection Council (NEPC), as amended May 2013 (NEPC, 2013)  
• NSW EPA (2014c). ‘Waste Classification Guidelines’ – Parts 1 to 4 and Addendum to Part 1  
• NSW EPA (2017). ‘Guidelines for the NSW Site Auditor Scheme, (3rd edition)’  
• NSW EPA (2020a). ‘Consultants Reporting on Contaminated Land – Contaminated Land Guidelines’  
• NSW EPA (2020b). ‘Assessment and management of hazardous ground gases – Contaminated Land 

Guidelines’  
• NSW EPA. (2022). Sampling design guidelines . NSW Environment Protection Authority . 
• NSW Department of Environment, Climate Change and Water (NSW DECCW) (2010). ‘Vapour Intrusion: 

Technical Practice Note’  
• Standards Australia | Standards New Zealand (1998). AS/NZS 5667.11 1998, ‘Water quality – Sampling – 

Guidance on sampling of groundwaters’  
• State Environmental Planning Policy (Resilience and Hazards) (NSW Government, 2022)  
• Western Australia Department of Health (2009) Guidelines for the Assessment, Remediation and 

Management of Asbestos Contaminated Sites in Western Australia 
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2 PREVIOUS INVESTIGATION & PROJECT CONTEXT 
A series of preliminary contamination investigations were undertaken to support the Environmental Impact 
Statement (EIS) for the site. The investigations were not undertaken to confirm and manage site 
contamination in accordance with NEPM (2013). Investigations were undertaken to provide a preliminary 
indication of potential contamination and satisfy requirements of the Secretary’s Environmental Assessment 
Requirements (SEARs) and responses to the EIS. The following contamination investigations required under the 
EIS framework have been reviewed by Epic: 

• Jacobs (2021). M1 Pacific Motorway extension to Raymond Terrace - Soils and Contamination Working 
Paper. Dated July 2021. 

• Transport for NSW (2022). M1 Pacific Motorway extension to Raymond Terrace - Submissions Report - 
Appendix J. Dated June 2022. 

• Douglas Partners (2022). M1 Pacific Motorway Extension to Raymond Terrace - Supplementary Report - 
Soils and Contamination. Dated June 2022. 

A brief description of the context of each report, and key findings and recommendations is discussed in the 
sections below. Specific details from each report on the moderate to high risk AOPCR that are the subject of 
this SAQP and future DSIs is discussed further in Section 4. 

2.1 Jacobs (2021) 
The primary objective of the report was to support the environmental impact statement (EIS) for the project. 
To assess potential soils and contamination impacts that may impact construction and operation of the 
project, and where required, identify mitigation measures.  

General findings in the report included: 

• Five sites were classified as high risk AOPCRs and four medium risk AOPCRs. Remaining sites were 
classified as low contamination risk. 

• Construction works including earthworks, construction of new roads, construction of bridges, relocation of 
utilities and dewatering activities, and dredging have the potential to expose key soil contaminations such 
as Acid Sulfate Soils, and existing contamination. These construction activities have the potential to 
mobilise contamination and contaminated groundwater during ground disturbing activities and impact 
nearby waterways such as Purgatory Creek, The Hunter River, Windeyers Creek, and drainage lines.  

• Specific soils and contamination management measures was recommended to be detailed in the 
Construction Soil and Water Management Plan which include Salinity Management Plan, Acid Sulfate Soils 
Management Plan, and Progressive erosion and sediment control plans.  

2.2 Transport for NSW (2022) 
The primary objective of the report was to summarise the submissions of supplementary reports made to 
assess the potential impacts of the refinements made to the project. Additionally, the supplementary reports 
summarised in this report assess whether the land is likely to be contaminated and identify if remediation of 
the land is required in regard to ecological and human health risk posed by contamination of the past, existing, 
and future land uses. The reports also describe how assessment and/or remediation would be undertaken in 
accordance with current guidelines. 

General findings in the report included: 

• Extensive soil and surface water investigations and assessment completed throughout the project area 
during a multi-year program demonstrated that existing soil and surface water condition typically presents 
an acceptable risk to ecology and human health. 

• Detailed site assessment results including targeted or AOPCR results found that in 2016, dumped wasted 
that included potential asbestos containing material were observed at three locations, Blackhill, Tarro, and 
Tomago. 
- Blackhill – AOPCR19, 31 discrete locations in bushland at Blackhill, these locations are now 

remediated, and post remediation sampling results showed no asbestos material present and 
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permanent exclusion fencing placed to prevent further illegal access to the bushland area at Blackhill. 
As AOPCR 19 is in Blackhill, there is a possibility that the site is contaminated with asbestos. However, 
through aerial photograph, it was unclear if fencing surrounded AOPCR 19. 

- Tarro- AOPCR 3, specifically at 1 Woodlands Close, where a publicly available notice states that the 
land is believed to be affected by asbestos. This site has not been entered due to access constraints 
and as such the contamination has not been confirmed or remediated.  

- Tomago – AOPCR10, specifically at a redundant agricultural structure. The structure is located within 
a registered Aboriginal heritage site and thus area was fenced to prevent access in accordance with 
relevant statutory requirements.   

• Two sites were registered on the NSW Government PFAS investigation program register were located 
within the project area. These locations were then sampled in 2021. Both sites, AOPCR 18 and AOPCR 9 
were generally found below laboratory reporting limits and compliant with the relevant criteria except for 
AOPCR 18 exceeding the 99% species protection criteria for aquatic ecosystems for perfluorooctane 
sulfonate (PFOS).  These locations are not in close vicinity and are unlikely to affect the three sites focused 
in this SAQP. 

• Groundwater investigation and assessment throughout the project area demonstrated that exceedances 
of relevant criteria across the project area is not considered to be attributable to specific human activities. 

• Extensive detailed investigation of the proposed project outline found that the RZM site poses an 
unacceptable risk to ecological and human health. As such, remediation would be limited to the RZM site. 
Other minor locations of contamination are mostly associated with asbestos. 

2.3 Douglas Partners (2022) 
The primary objective of the report was to collate and provide an updated summary of the current data 
available to DP for the M12RT project, including comparison of the testing results against current relevant 
guidelines and incorporating. 

General findings in the report included: 

• Investigations between 2005-2021 included a total of 182 soil and groundwater tests were summarised  
for the project outline. 

• Fill materials were encountered from 0.1 to 7 m, on average 1.1 m in depth. 
• Top of rock varied from 0.15 m to 67 m, on average 12 m in depth. 
• No visual or olfactory signs of gross contamination observed during DP 2021. 
• Groundwater encountered from above ground surface to depths of 14.9 m, on average 1.4 m in depth. 
• No visual or olfactory signs of gross contamination (e.g. floating product, hydrocarbon odour) were 

observed at the time of groundwater monitoring and sampling during DP 2021. 
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3 DATA QUALITY OBJECTIVES 
A process for establishing data quality objectives for an investigation site has been defined in the ASC NEPM 
guideline on site characterisation (NEPC, 2013). The data quality objective (DQO) process will be applied to the 
DSI to ensure that data collection activities are appropriate and will achieve the project objectives as defined 
in Section 1.1. The DQO process includes seven steps as defined in the following sections.  

3.1 Step 1: State the Problem 
To assess the nature and extent of soil contamination and determine whether the contamination status of the 
site will pose a risk to receptors during construction and the operational phase of the project. 

3.2 Step 2: Identify the Decision 
The decisions to be made are based on the requirements specified within the Minister’s conditions of approval 
(MCoAs), specifically E111 through E132, The decisions to be made based on the results of the site 
investigation are as follows:  

• Have previous and surrounding site activities resulted in contamination of soil or groundwater at the site? 
• What are the material classification categories for the soil units to be excavated if soils are required to be 

removed from site? 
• Will the site pose an unacceptable risk to onsite receptors, during construction? 
• If contamination is identified at the site, with regard to site suitability for the proposed development: 

- is further assessment required? 
- is the contamination able to be managed under a long term environmental management plan 

(LTEMP)? 
- will remediation of contamination be required at the site? 

• Does contamination pose a risk to offsite human health and ecological receptors? 
• What is the risk of contamination migrating from the construction site as a result of the construction 

activities? 

3.3 Step 3: Identify Inputs to the Decision 
The inputs required to make the above decisions are as follows: 

• Site history and available information from government and environmental databases 
• Field observations indicating areas of environmental concern (AECs) and the presence of aesthetic issues, 

including but not limited to odours, discolouration and the presence of foreign materials and wastes. 
• Ground conditions recorded from intrusive investigations (boreholes/test pits) on the site. 
• Laboratory data from collected samples and analysis for contaminants of potential concern (CoPC). 
• Appropriate assessment criteria against which the analytical results of soil samples will be assessed 
• The lateral and vertical distribution of materials containing concentrations greater than the laboratory 

Limit of Reporting (LOR) and/or adopted assessment criteria 

3.4 Step 4: Define the Study Boundary 
The boundaries for the environmental assessment have been identified as follows 

• Spatial boundaries: 
- :Spatial boundaries will be limited to the boundary of the three AOPCR sites (AOPCR 3, AOPCR 10 and 

AOPCR 19), defined on Figure F2,Figure F4, Figure F6 respectively. 
• The depth boundary will be defined as the depth of investigation required to assess ground conditions at 

the site, comprising a maximum depth of 3 m bgl. 
• Temporal boundaries – the temporal boundary is limited to the data collected during this investigation 

and previous relevant investigations 
• Constraints within the study boundaries – the following issues present limitations upon the sampling 

strategy for the site: 
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3.7 Step 7: Optimise the Design for Obtaining Data 
Given the objectives of the DSI, the design of the program is based on a sampling pattern to characterise the 
site and identify/delineate potential risks. The scope of work, SAQP and field and laboratory methodologies to 
be applied during the DSI are documented in Section 4 and 5 of this SAQP. 
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Asbestos (I.D.) As required 
Organochlorine pesticides (OCPs) 25 
Polychlorinated biphenyls (PCBs) 25 
Toxicity characteristic leachate potential (TCLP) 5 
Per-poly fluoro alkyl substances (PFAS) 4 
Cation exchange capacity (CEC) 2 
Total organic carbon (TOC) 2 
Iron 2 

Note: Subject to change based on field observations and analytical results. Asbestos I.D. samples will be analysed as encountered during 
test pitting 
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• The soil samples will be immediately transferred into laboratory supplied 250 mL glass jars with Teflon-
lined lids, and HDPE plastic jars (where required) for chemical analysis and into zip lock sealed bags for 
asbestos analysis 

• The lids of the jars and the zip lock of the bag will be closed as soon as practicable after collection 
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the ASC NEPM. The EIL derivation methodology considers the physiochemical properties of soil and 
background contaminant levels (i.e., the Added Contaminant Limit (ACL) above Ambient Background Levels 
(ABC)).  

For PFAS compounds, the (NEMP, 2020) has established human health and ecological guideline criteria based 
on the ASC NEPM methodology. Human health guideline values for PFAS in soils are derived for each of the 
land use categories described in the ASC NEPM. Interim ecological criteria have been developed for direct and 
indirect exposure scenarios, with the direct and indirect guideline values applicable across all land use 
categories. 

Where published Australian criteria or suitable international criteria are not available for target compounds, 
the level of reporting will be used as the Tier 1 screening tool. 

Where individual sample values exceed the adopted criteria, the site may still be considered suitable for the 
respective land use if the following conditions are met: 

• The 95% UCL is less than the criteria from a suitable population of data targeting a sampled soil type 
• The standard deviation of the data subset does not exceed 50% of the adopted land use criteria value 
• The individual values are less than 250% of the adopted land use criteria 
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9 LIMITATIONS AND DISCLAIMER 
Epic Environmental Pty Ltd (Epic) has prepared the following report for the exclusive benefit of John Holland 
Gamuda Joint Venture (Client) and for the singular purpose of SAQP at M1 Raymond Terrace Extension – Black 
Hill to Tomago project . All interpretations, finding or recommendations outlined in this report should be read 
and relied upon only in the context of the report as a whole. 

The following report cannot be relied upon for any other purpose, at any other location or for the benefit of 
any other person, without the prior written consent of Epic. Except with Epic’s prior written consent, this 
report may not be: 

a. released to any other person, whether in whole or in part 
b. used or relied upon by any other party 
c. filed with any Governmental agency or other person or quoted or referred to in any public 

document 

This report has been prepared based on information provided by the Client and other parties. In preparing this 
report Epic: 

a. presumed the accuracy of the information provided by the Client (including its representatives) 
d. has not undertaken any verification to the accuracy or reliability included in this information 

(with the exception where such verification formed part of the scope of works) 
e. has not undertaken any independent investigations or enquiries outside the scope of works 

with respect to information provided for this report 
f. provides no warranty or guarantee, expressed or implied, as to the accuracy or reliability of the 

information provided in this report 

In recognition of the limited use of this report, the Client agrees that, to the maximum extent permitted by 
law, Epic (including its representatives and related entities) is not liable for any losses, claims, costs, expenses, 
damages (whether pursuant to statute, in contract or tort, for negligence or otherwise) suffered or incurred by 
the Client or any third party as a result of the information, findings, opinions, estimates, recommendations and 
conclusions provided in this report. 

Without limiting the above, Epic (including its representatives and related entities) is not liable, in any way 
whatsoever: 

b. for the use or reliance of this report for any purpose other than that for which it has been 
prepared 

g. for any use or reliance upon this report by any person other than the Client 
h. where another person has a different interpretation of the same information contained in the 

report 
i. for any consequential or indirect losses, or for loss of profit or goodwill or any loss or 

corruption of any data, database or software 

If a section of this disclaimer is determined by any court or other competent authority to be unlawful and/or 
unenforceable, the other sections of this disclaimer continue in effect.  Where further information becomes 
available, or additional assumptions need to be made, Epic reserves its right to amend this report, but is not 
obliged to do so. 
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