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Term Definition 

Reuse Refers to the reuse of Tunnel Spoil received at the SMRF which has been tested in 
accordance with the procedures outlined in this EMP and found to have concentrations 
of PFAS within the ranges identified for specific reuse options at MRL either in landfill 
cells or in applications outside landfill cells depending on hazard characteristics.  

SAQP Agon Environmental, 2020, West Gate Tunnel Project – Zone 302 Sampling Analysis 
Quality Plan for Waste Categorisation of Tunnel Spoil for Reuse or Containment at, or 
Disposal by EPA Approved Premises.  

Settlement Pond  A  lined pond used to store Spoil Water to encourage settlement 
of suspended fines from the water prior to discharge to the Spoil Water Holding Pond.   

Specifications for Containment Of 
Tunnel Boring Machine Spoil / 
Specifications for Containment 

Upper threshold PFAS criteria and IWRG characteristics of the Tunnel Spoil that must 
be met for placement and containment of Tunnel Spoil in the Lined Cells (Containment 
System) at the SMRF, refer to Section 3.1.2. 

Spoil Management and Reuse 
Facility (SMRF) 

Facility designed to receive Tunnel Spoil from the WGTP located at 227 Riding 
Boundary Road, 304 Riding Boundary Road and 714 Christies Road. Consisting of 
weighbridge facilities, the Processing Area,  Lined Cells and associated infrastructure on 
site to enable waste categorisation of the Spoil for either containment, reuse or disposal 
of that Spoil in accordance with this EMP. 

Spoil Water Water which has been released from or that has been in contact with Tunnel Spoil  

Spoil Water Holding Pond A  lined pond used to store Spoil Water prior to its treatment in 
an onsite Water Treatment Plant. The Spoil Water Holding Pond is component of the 
Processing Area. 

Treated Water Water discharged from the Water Treatment Plant containing concentrations of PFOS 
not exceeding detection limit for the laboratory analysis for PFAS, typically   

Tunnel Spoil Mixtures of soil, rock, sludge and water generated by earth balance, tunnel boring 
machines used to excavate and construct two road tunnels for the WGTP.  A total of 

 (loose cubic metres) of Tunnel Spoil is estimated to be produced from the 
two tunnel boring machines. 

Type 2 Engineered Lining System Engineered base and side-lining system for landfill cells sufficient to meet EPA Victoria 
minimum lining performance to control seepage to an amount not exceeding 10 L/ha/day 
and consistent with indicative designs in EPA Publication 788.3. 

West Gate Tunnel Project (WGTP) Victorian major infrastructure project includes tunnelling and construction of an elevated 
motorway connecting the West Gate Freeway, west of the West Gate Bridge, with the 
Port of Me bourne, CityLink and the central business district (CBD) of Melbourne. 
Tunnelling and bulk excavation works for the project are anticipated to generate 
approximately 3,600,000 metric tonnes of Tunnel Spoil, soil and rock that requires 
management as potential waste outside of the project boundary. 

Water Treatment Plant A water treatment facility mobilised to the SMRF to remove PFAS from Spoil Water prior 
to reuse or off-site disposal to sewer or licensed liquid waste facility. 

The Water Treatment Plant is a component of the Processing Area. 
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 Introduction  

 General 

Cleanaway Operations Pty Ltd (Cleanaway) engaged Senversa Pty Ltd (Senversa) to prepare this 
Environment Management Plan (the EMP) for a Spoil Management and Reuse Facility (SMRF), located 
at 227 Riding Boundary Road, part 304 Riding Boundary Road, part 714 and 1198 Christies Road, 
Ravenhall, part Christies Road and part Middle Road, Truganina VIC 3023. 

The location of the SMRF is shown in Figure 1. The context of the SMRF in relation to the adjacent 
Melbourne Regional Landfill (MRL), proposed Southern Expansion of MRL (Southern Expansion) and 
Boral Quarry is shown in Figure 2.  

The SMRF will receive non-prescribed industrial (NPI) waste Tunnel Spoil, hereafter referred to as 
“Tunnel Spoil” from the West Gate Tunnel Project (WGTP). 

Tunnel Spoil will then be further categorised based on the requirements of the following: 

• Agon Environmental, 2020, West Gate Tunnel Project – Zone 302 Sampling Analysis Quality Plan 
for Waste Categorisation of Tunnel Spoil for Reuse or Containment at, or Disposal by EPA 
Approved Premises.  

• Additional sampling for Industrial Waste Resource Guideline (IWRG) 621 chemical parameters 
detailed in Section 9.0 of the EMP.  

Tunnel Spoil will be classified as NPI waste for its transportation from the WGTP Pivot Site to the SMRF 
due to the potential for per- and polyfluoroalkyl substances (PFAS) to be present in the spoil.  Delivery 
of the Tunnel Spoil to the SMRF will be the responsibility of CPB John Holland Joint Venture (CPBJH 
JV).  

Tunnel Spoil will be temporarily stored at the SMRF, in Holding Pens, while laboratory testing is 
conducted and the waste categorisation of spoil in each pen is determined. Tunnel Spoil will be 
determined to be either NPI waste or prescribed industrial waste (PIW).  

Tunnel Spoil categorised as NPI waste will either be removed from the Processing Area and deposited 
into the Containment System (Lined Cells) at the SMRF or reused in specific applications at MRL.  

Based on the waste categorisation procedures proposed in this EMP, Tunnel Spoil which has 
concentrations of perfluorooctane sulfonate (PFOS), perfluorohexane sulfonic acid (PFHxS) and 
perfluorooctanoic acid (PFOA) less than the detection limit for the laboratory analyses and 
concentrations of other chemicals less than the upper threshold criteria for Fill Material in IWRG 621 will 
be suitable for reuse in applications at MRL outside of the landfill cells (i.e. construction as cell or cap 
construction materials).  

Tunnel Spoil categorised as a PIW, i.e. waste defined as either Category A, B or C contaminated soil 
under Industrial Waste Resource Guideline (IWRG) 621 1), or Tunnel Spoil with PFAS concentrations 
above a threshold value for containment at the SMRF, will be disposed off-site at an appropriate 
Environment Protection Authority Victoria (EPA)-licensed facility. 

 
 
  

 
1 EPA Publication IWRG621 Industrial Waste Resource Guideline – Soil Hazard Categorisation and Management, June 2009 
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Purpose and Objectives 

The purpose of this EMP is to document the proposed engineering and management requirements for 
the SMRF in support of an application to EPA for approval of the SMRF development and operation 
under the Environment Protection (Management of Tunnel Boring Machine Spoil) Regulations 2020 (the 
Regulations). The EMP is intended to demonstrate that management of Tunnel Spoil at the SMRF will 
be protective of human health and the surrounding environment and meet or exceed EPA’s 
requirements for the activities to occur at the site. 

EPA approval of the SMRF will cover acceptance and temporary storage of Tunnel Spoil in Holding 
Pens at the SMRF as NPI waste to facilitate sampling, laboratory analysis and further waste 
categorisation.  

The EMP is also intended to provide a basis for EPA to approve containment and reuse options for 
Tunnel Spoil following waste categorisation. Cleanaway is seeking approval for the following 
containment and reuse options for Tunnel Spoil categorised as NPI waste: 

• Containment of Tunnel Spoil with leachable concentrations of PFOS and PFHxS up to  and
PFOA up to  in appropriately engineered Lined Cells at the SMRF.

• Reuse of Tunnel Spoil with concentrations of PFOS, PFHxS and PFOA less than the laboratory
limit of reporting, consistent with EPA’s Interim Position Statement on PFAS (EPA Publications
1669.4), and concentrations of other chemicals less than the upper threshold levels for Fill Material
in IWRG 621 in specific applications at the adjacent MRL, including in applications outside of
landfill cells.

Details of proposed reuse options for Tunnel Spoil are described in Section 11.0. 

The EMP also serves a secondary purpose of supporting a planning scheme amendment to approve 
use and development of the land by way of Incorporated Document and Specific Controls Overlay by 
providing the plans that have been endorsed as part of that approval.

Scope of the EMP 

The EMP has been prepared to address the management of potentially contaminated Tunnel Spoil 
following receipt at the SMRF.  

Waste categorisation of Tunnel Spoil will be completed with respect to PFAS and IWRG chemical 
parameters and IWRG parameters in Domain 2 of the tunnel in accordance with the West Gate Tunnel 
Project – Zone 302 Sampling Analysis Quality Plan (SAQP) (Agon, September 2020) and in relation to 
IWRG chemical parameters outside of the Domain 2 in accordance with this EMP. Additional testing is 
proposed by Cleanaway, over and above that documented in the SAQP, for IWRG parameters and is 
described in Section 9.0 of the EMP. 

Sampling and waste categorisation will be conducted by an independent third party. It is intended that 
the scope of the independent third parties waste categorisation to address the sampling described in 
Section 9.0 will be agreed with CPGJH JV and added to an updated version of the SAQP so that all 
sampling, quality and analysis requirements for all sampling of the Tunnel Spoil is addressed in a single 
document. 

The independent third-party conducting sampling, laboratory analysis, data management, waste 
categorisation and auditor verification is to be agreed jointly by the CPBJH JV and Cleanaway but will 
be engaged by CPBJH JV. Cleanaway will rely on the waste categorisation made by the independent 
third parties as a basis for implementing containment, reuse or disposal of the Tunnel Spoil. 

Onsite containment and reuse of Tunnel Spoil will be in accordance with this EMP and any subsequent 
requirements documented in EPA’s approval of the EMP. 

The current legislative and regulatory requirements understood to apply to the SMRF are presented in 
Section 2.3.  
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 Format of the EMP 

1.4.1 EMP Structure 

The EMP outlines the key elements of the facility, conceptual design for engineering requirements and 
management processes for the proposed SMRF.  

The structure of the EMP has been developed to comply with the requirements for an EMP under Reg. 
6 of the Environment Protection (Management of Tunnel Boring Machine Spoil) Regulations 2020 “the 
Regulation”. A guide to where the specific requirements of the Regulation are addressed in the EMP is 
presented in Section 2.1.    

The structure of the EMP is as follows:  

• An outline of the EPA approvals process (Section 2.0). 
• Delineation of the project including context of the site and elements of the surrounding 

environment (Section 3.0). 
• Our understanding of the Tunnel Spoil sources, location, quantity, characteristics and 

environmental and human health risks (Section 4.0).  
• Our assessment of the environmental and human health risks (Section 5.0). 
• Key design criteria and design responses to accommodate the WGTP requirements, amenity 

issues and engineered elements of the SMRF (Section 6.0).  
• Key design criteria, design response and management of water at the SMRF (Section 7.0)  
• The key processes for environment control, environmental monitoring and environmental 

management requirements to prevent impacts to human health and the environment (Section 8.0). 
• A summary of the proposed plan for environmental sampling, analysis and quality control 

(Section 9.0).  
• Treatment of Tunnel Spoil prior to reuse or disposal (Section 10.0).  
• Documentation the identified reuse options for Tunnel Spoil (Section 11.0). 
• Off-site disposal of Tunnel Spoil classified as PIW (Section 12.0).  
• Material tracking procedures (Section 13.0). 
• Traffic management to and within the SMRF (Section 14.0). 
• Future uses for the site and decommissioning of the SMRF (Section 15.0). 
• Stakeholder assessment and consultation (Section 16.0). 

1.4.2 Versions of the EMP 

The EMP, and attached figures, present the conceptual designs for the SMRF and rationale for its 
design and operation. This version of the EMP (Rev7) addresses specific issues identified by EPA in its 
review of Rev6 of the EMP. Rev 6 of the EMP was generally consistent with the preceding versions of 
the EMP (Rev3), which was previously approved by the EPA.  

Rev2 of the EMP was originally verified by . Rev3 of the EMP addressed some additional 
requirements from EPA identified in Rev2. Rev3 of the EMP was originally approved by the EPA, in a 
letter dated 12 October 2020. Rev3 of the EMP presented well developed concept designs for the 
SMRF. However, based on legal advice, the EPA subsequently required the following additional 
information be provided to fulfil the requirements of the Regulations in relation to approval of the EMP: 

• Detailed designs and Technical Specifications of the Processing Area and containment system at 
the premises. 

• A construction quality assurance plan (CQA Plan) for the containment system at the premises. 
• A monitoring program. 
• A pollution incident plan. 
• A report prepared by and environmental auditor assessing the suitability of the detailed designs, 

technical specifications, CQA Plan, Monitoring Program (MP) and Pollution Incident Plan (PIP).  
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1.4.3 Supporting Information 

The EMP is this report and the technical studies and information appended. Table 1.1 describes the 
information appended to the EMP. 

Table 1.1: Supporting Information 

Appendix Information type 

Figures • Figures showing the location, general layout and concept designs for the SMRF. Design concepts
presented in some of the Figures, as noted on the Figures, are superseded by details presented in the
design drawings presented in the Technical Specifications.

Appendix A Detailed design documents including the following: 
• A-1: Design Report.
• A-2: Technical Specification, including detailed design drawings.
• A-3: Construction Quality Assurance Plan.
• A-4: WTP Designs.

Appendix B • Operations Management Plan (Incorporating the operations risk assessment, Pollution Incident Plan (PIP)
and Site Emergency Management Plan (SEMP))

Appendix C • Monitoring Program

Appendix D • Groundwater Quality Impact Assessment

Appendix E • Conceptual Site Model Table

Appendix F • Potential acid sulfate soil (PASS) risk and recommended contingency

Appendix G • Holding Pen Liner Options Assessment

Appendix H • Water Balance, Design Flow Rate and Spoil Water Holding Pond Storage Assessment

Appendix I • EPA Waste Classifications (provided to WGTP for transport of Tunnel Spoil to the SMRF)

Appendix J • Community Consultation Information

Appendix K • K-1: Environmental Auditor’s Verification Report of Rev6 of the EMP.
• K-2: Environmental Auditor’s letter confirming verification of Rev7 of the EMP.
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Approval Process and Responsibilities 

EPA Approval of an Environment Management Plan 

This EMP is provided to EPA as the primary application document for approval of the SMRF in 
conformance with Regulation 4 of the Regulations to exempt the SMRF requiring a Works Approval or 
Licence under Sections 19A and 20(1) of the Environment Protection Act 1970. The requirements for 
the EMP are described in Regulation 6(2) of the Regulations and are reproduced in Table 2-1 along 
with a summary of where the required information is located in this document.  
Table 2.1: Requirements for an EMP (Regulation 6) 

Reg. No. Requirement EMP Report Location 

6(2)(a) A description and map of the location of the premises at which tunnel boring 
machine spoil is to be received; 

Section 3.0 
Figure 1 

6(2)(b) A plan of the premises identifying the location of the processing area for the 
purposes of regulation 5(b) and the location of the containment system; 

Figure 2 

6(2)(c) A description of the physical characteristics of the premises and elements or 
segments of the environment adjacent to the premises; 

Section 3.0 

6(2)(d) The existing and proposed uses of the premises and elements or segments of 
the environment adjacent to the premises; 

Section 3.0 

6(2)(e) A description of the activities to be undertaken at the premises; Section 3.0 
Section 6.0 
Section 7.0 
Section 8.0 

6(2)(f) A description of the tunnel boring machine spoil to be received at the site; Section 4.0 (summary only a full 
description is found in the SAQP). 

6(2)(g) The specifications for containment of tunnel boring machine spoil at the 
premises; 

Section 3.1.2 
Section 6.0 

6(2)(h) The methodology for determining if tunnel boring machine spoil meets the 
specifications for containment of tunnel boring machine spoil; 

Section 4.0 (summary only a full 
description is found in the SAQP). 
Section 9.0 

6(2)(i) An assessment of the risk of adverse impacts from the receipt, storage, 
treatment, reprocessing, containment, handling or discharge or deposit onto the 
premises of tunnel boring machine spoil ("the Activities") on any beneficial uses 
of the environment; 

Section 5.0 
Appendix B (Operations 
Management Plan) 

6(2)(j) Management arrangements and operating conditions designed to minimise the 
risk of adverse impacts from the Activities on any beneficial uses of the 
environment; 

Section 6.0 (design controls) 
Section 7.0 (Spoil Water 
Management) 
Section 8.0 (Environmental 
Management) 
Appendix B (Operations 
Management Plan) 
Appendix C (Monitoring 
Program) 

6(2)(k) Detailed designs and technical specifications of the processing area for the 
purposes of regulation 5(b) and the containment system at the premises, 
including features intended to minimise the risk of adverse impacts from the 
Activities on any beneficial uses of the environment; 

Appendices A-1 and A-2. 

6(2)(l) A construction quality assurance plan for the containment system at the 
premises; 

Appendix A-3. 
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Reg. No. Requirement EMP Report Location 

6(2)(m) Requirements for leachate sampling and analysis; SAQP 
Section 8.0 
Section 9.0 
Appendix B: Monitoring Program 

6(2)(n) The specifications of the qualities and characteristics of leachate that is suitable 
for reuse and an identification of activities for which that leachate can be reused; 

Section 7.0 

6(2)(o) Details of the method to be used to measure and record the information required 
to be recorded and retained under regulation 5(p); 

Section 8.0 
Appendix B: Operations 
Management Plan 

6(2)(p) A monitoring program to demonstrate compliance with the environment 
management plan; 

Appendix C: Monitoring Program 
and summarised in Section 8.0.  

6(2)(q) Requirements for an environmental auditor to audit the risk of harm actually or 
potentially arising from the Activities at the frequency specified in the 
environment management plan; 

Section 2.5 

6(2)(r) A pollution incident plan setting out how any pollution incident will be responded 
to; 

Appendix B: The Pollution 
Incident Plan is provided as an 
Appendix to the OMP. 

6(2)(s) A report prepared by an environmental auditor assessing the suitability of the 
detailed designs, technical specifications, construction quality assurance plan, 
monitoring program and pollution incident plan in achieving the requirements and 
objectives of these Regulations; 

A description of how this will occur 
is presented in Section 2.5. 
The environmental auditor (Mr 
Peter Ramsay) will provide his 
verification report under separate 
cover. 

6(2)(t) How the environment management plan is to be reviewed. Section 2.6 

The responsibilities of the holder of the EMP at the facility are described in Regulation 5 of the 
Regulations and reproduced in Table 2-2 along with a summary of how each aspect is proposed to be 
addressed by Cleanaway. 
Table 2-2: Responsibilities of the Holder of an EMP (Regulation 5) 

Req. No. Requirement EMP Report Location 

5(a) TBM spoil is managed and disposed of in 
accordance with the EMP. 

To be assessed during operations in accordance with Audit 
provisions descr bed in Section 2.5 and environmental 
monitoring as descr bed in Section 8.0. 

5(b) The receipt, consolidation and dewatering 
of the TBM spoil occurs on an impervious 
surface ("the processing area"). 

Details of the surfaces and engineering lining system for the 
Holding Pen structures within the Processing Area  are 
described in Section 6.0. 
Details of the engineering lining system for the Settlement 
Ponds and Spoil Water Holding Pond structures in the 
Processing Area are described in Section 7.0. 
Detailed designs for the structures within the Processing Area 
structures are provided as Appendix A. 

5(c) TBM spoil is received in the processing 
area. 

The Processing Area is shown on Figure 2.  
An overview of SMRF operations is provided in Section 8.1. 

5(d) No liquids, slurry or sludge escapes, spills 
or leaks from the processing area. 

Details of lining systems, holding capacities and freeboard 
allowances of the SMRF infrastructure (Holding Pens, Lined 
Cells and ponds) are described in Section 6.0. 
Detailed designs are provided as Appendix A. 
Environmental monitoring and inspections are described in 
Section 8.0. 
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Req. No. Requirement EMP Report Location 

5(e) The processing area is secured to prevent 
public access. 

The site will be fenced and gated as described in Section 6.5. 

5(f) The boundary of the processing area is at 
least 200 metres from any building that is 
a sensitive land use, including a residential 
dwelling, a health service, a childcare 
centre or an education centre. 

Separation distance of the Processing Area from sensitive land 
uses is described in Section 3.5. 

5(g) TBM spoil is not removed from the 
processing area until it is determined, in 
accordance with the methodology set out 
in the EMP if it meets the specifications for 
containment of tunnel boring machine 
spoil. 

The TBM spoil will not be removed from the Processing Area to 
the Containment System/Lined Cells, until it is determined that it 
meets the specifications for containment of tunnel boring 
machine spoil described in Section 3.1. The process for 
sampling and analysis of spoil sampling and analysis is 
presented in Section 9.0.   
Operations and environmental management is descr bed in 
Section 8.0. 

5(h) Any spoil that does not meet the 
specifications for containment of tunnel 
boring machine spoil is assessed to 
determine if it is prescr bed industrial 
waste and, if it is prescr bed industrial 
waste within the meaning of the 
Environment Protection (Industrial Waste 
Resource) Regulations 2009 categorised 
in accordance with those Regulations. 

As detailed in Section 9.1, tunnel boring machine spoil will be 
assessed against prescribed waste criteria, categorised as 
prescribed waste and disposed of appropriately. Disposal of 
Tunnel Spoil is described in Section 12.0. 

5(i) Subject to paragraph (j), any TBM spoil 
that does not meet the specifications for 
containment of tunnel boring machine spoil 
is, once removed from the processing 
area, deposited at a site licensed to accept 
industrial waste of that kind. 

Disposal of Tunnel Spoil that does not meet the specifications 
for containment of tunnel boring machine spoil is described in 
Section 12.0. 

5(j) Leachate generated in the processing 
area, including liquid generated from 
dewatering of TBM spoil, is analysed in 
accordance with the requirements for 
leachate sampling and analysis set out in 
the EMP and removed from the processing 
area — 
(i) if the analysis determines that the 
leachate meets the specifications for reuse 
set out in the environment management 
plan, for the purposes of reuse; or 
(ii) for discharge or deposit into the 
sewerage system of a water corporation 
within the meaning of the Water Act 1989 
if the discharge or deposit occurs in 
accordance with a trade waste agreement 
under that Act; or 
(iii) for deposit at a site licensed to accept 
industrial waste of that kind. 

Leachate is defined in this EMP as “Spoil Water”. 
Spoil Water Management is descr bed in Section 7.0. 
Spoil Water Sampling will be completed as part of the Tunnel 
Spoil categorisation as described in Section 9.0. 

5(k) No dust generated by the receipt, storage, 
treatment, reprocessing, containment, 
handling or discharge or deposit onto the 
premises of tunnel boring machine spoil is 
discharged or emitted beyond the 
boundary of the premises that results in a 
risk of harm to human health or the 
environment. 

Dust management and monitoring is described in Section 8.0 
and the operations Management Plan (OMP) included as 
Appendix B. Monitoring Program included as Appendix C. 

5(l) The containment system is designed and 
constructed in accordance with the EMP. 

This will be assessed following construction in accordance with 
the environmental auditing provisions descr bed in Section 2.5. 
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Req. No. Requirement EMP Report Location 

5(m) The containment system is not used to 
contain any waste that is not tunnel boring 
machine spoil. 

The containment system will only be used to contain tunnel 
boring machine spoil from the WGTP as described in Section 
4.0 and consistent with the exclusions in Section 2.9.   
It is noted that some material generated by decommissioning of 
the SMRF (eg. Engineered Fill) with concentrations of PFAS 
consistent with NPI waste may be reused into the Lined Cells 
as bridging material in the final capping process.  

5(n) The containment system is not used to 
contain tunnel boring machine spoil that 
does not meet the specifications for 
containment of tunnel boring machine 
spoil. 

The criteria for Tunnel Spoil that does not meet the 
specifications for containment of tunnel boring machine spoil 
Section 3.1.  
Disposal of Tunnel Spoil is described in Section 12.0. 

5(o) The containment system is not used to 
contain tunnel boring machine spoil that 
contains free liquid as determined by 
Method 9095B - Paint Filter Liquids Test 
(Revision 2) published by the United 
States Environmental Protection Agency in 
November 2004. 

The containment system will not contain tunnel boring machine 
spoil that contains free liquid, refer to Section 6.7.4. 

5(p) The following information is recorded and 
retained at the premises for at least 2 
years — 
(i) the quantity of TBM spoil received at the
processing area and the date on which it
was received;
(ii) the quantity of TBM spoil removed from
the processing area for deposit in the
containment system and the date on which
it was removed and deposited;
(iii) the quantity of leachate removed from
the processing area for the purposes of
reuse and the date on which it was
removed;
(iv) the quantity of leachate removed from
the processing area for discharge or
deposit into the sewerage system of a
water corporation;
(v) the quantity of TBM spoil and leachate
removed from the processing area for
deposit at a site licensed to accept
industrial waste of that kind and the date
on which it was removed.

Confirmation that records will be retained by Cleanaway is 
described in Section 13.0. 

5(q) Any pollution incident at the premises or 
escape, spill or leak of waste outside the 
processing area is reported to the 
Authority in writing as soon as is 
practicable and that the report includes the 
following information — 
(i) the time, date and location of the
incident;
(ii) the nature of the incident;
(iii) the circumstances in which the incident
occurred (including the cause of the
incident, if known);
(iv) the name of the person reporting the
incident.

Details of Pollution incident response is descr bed in the OMP 
and Pollution Incident Plan (PIP) included as Appendix B. 

5(r) A copy of the environment management 
plan is available at the premises. 

A copy of the EMP will be available at the SMRF as described 
in Section 2.6. 



Approval Process and Responsibilities 
 
 

M18059_024_RPT_Rev7_12May21 
 10 

 Publication of the Environment Management Plan  

Regulation seven of the Regulations requires EPA to publish the approved EMP on its website. It is 
understood that this version of the EMP would be redacted to prevent lease of commercially sensitive 
information before being made available on the EPA’s website prior to the tendering process for a 
facility to manage Tunnel Spoil has been awarded by CPBJH JV. 

The timing and contents of the public version of the EMP will be confirmed in consultation with EPA at a 
later date, although Cleanaway’s detailed designs, design documentation and construction 
methodology for the SMRF, being commercially sensitive information, would not be included in any 
public version of the EMP.  

 Relevant Legislation, Policy and Guidelines 

The legislative, regulatory requirements and EPA guidance that relate to management and reuse of 
Tunnel Spoil at the SMRF that were relied on in the preparation of the EMP, include, but are not limited 
to: 

• Environment Protection Act 1970. 
• Planning and Environment Act 1987. 
• Environment Protection (Management of Tunnel Boring Machine Spoil) Regulations 2020. 
• Environment Protection (Industrial Waste Resource) Regulations 2009, which includes the 

following key guidelines: 
 EPA Publication IWRG621 Industrial Waste Resource Guideline – Soil Hazard 

Categorisation and Management, June 2009 (hereafter referred to as IWRG 621). 
 EPA Publication IWRG821 Waste Transport Certificates, June 2009. 

• EPA Publication 788.3 Best Practice Environmental Management Siting Design Operation and 
Rehabilitation of Landfills, August 2015 (the BPEM). 

• EPA Publicatation 332.7 Calculating the landfill levy and recycling rebates, November 2016. 
• EPA Publication 1323.3 Landfill Licensing Guidelines, September 2016. 
• EPA Publication 655.1 Acid Sulfate Soil and Rock, July 2009. 
• EPA Publication 1518 Recommended Separation Distances for Industrial Residual Air Emissions. 
• EPA Publication 1820 Construction – guide to preventing harm to people and the environment, 

October 2020. 
• EPA Publication 1851.1 Implementing the general environmental duty: A guide for licence holders, 

November 2020.  
• EPA draft Waste Classfications provided by CPBJH JV including: 

 EPA Classfication Number 2019/406 (SO 9038561). 
 EPA Classfication Number 2019/405 (SO 9038560). 
 EPA Classfication Number 2019/404 (SO 9038429). 

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

• Standards Australia, 2018, AS/NZS ISO 13000 Risk Management – Guidelines. 
• WorkSafe, 2017. Industry Standard Contaminated Construction Site – Construction and Utilities, 

Issued June 2017. 

It is noted that new environmental regulations will be developed and implemented by EPA from 1 July 
2021. Cleanaway have assumed that the current legislation and guidelines will apply to the SMRF. If 
EPA consider new regulation or guidelines relevant to the operation of the SMRF and require 
amendment to the EMP, Cleanaway will consider those amendments and any commercial implications 
arising.  
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It is noted that IWRG 621 may be superseded by a new guideline. A draft version of the new guideline, 
EPA Publication 1828.1 Waste Disposal Categories - Characteristics and Thresholds, June 2020 (new 
Waste Guideline), has been circulated for comment by EPA. Potential implications of the new Waste 
Guideline in relation to characterisation of waste with respect to non-PFAS chemicals has been 
considered and is discussed further in Section 9.1.3.  

 Planning Approval 

In November 2020 the Minister for Planning approved Amendment C222 to the Melton Planning 
Scheme to facilitate the SMRF. The amendment inserted an incorporated document titled the Ravenhall 
Spoil Processing Facility, October 2020 (the Incorporated Document) in the schedules to Clause 45.12 
and Clause 72.04 of the Melton Planning Scheme. The Incorporated Document enables the land to be 
used for a spoil processing facility (i.e. the SMRF) and contains conditions governing the ongoing use 
and development of the site. 

The amendment also applied the Specific Controls Overlay (SCO5) to the affected land to identify that 
the project land is subject to the controls contained in the Incorporated Document.  

The Planning Scheme Amendment Request was supported by technical reports to assess the planning, 
traffic, flora and fauna, bushfire, acoustic and cultural heritage impacts of the proposal.  

The current zoning controls applying to the site and surrounding area are presented in Figure 3.  

 Environmental Auditing  

2.5.1 Verification of the EMP 

The EMP (Rev4) and appendices have been provided to , a person appointed by EPA 
as and environmental auditor, for verification against the requirements of the Regulation. Verification 
includes verification that the detailed designs, monitoring program and pollution incident plan appended 
are consistent with the rationale and engineering concepts presented in the EMP.  

2.5.2 Verification of Construction 

Construction of the engineering elements of the SMRF included in the detailed design documents (refer 
to Appendix A) will be verified by a person appointed as environmental auditor (the Construction 
Auditor).  

An as-built report, documenting construction of the detailed design elements of the SMRF, and an 
auditor verification report prepared by the Construction Auditor will be forwarded to the EPA on 
completion of construction works.  

2.5.3 Risk of Harm Auditing During Operations  

Regulation 6(2)(q) of the Regulations require an environmental auditor to audit the risk of harm actually 
or potentially arising from the Activities at the frequency specified in the environment management plan. 
This auditing function will be completed by the SMRF Auditor (refer to Section 2.7 for details). It is 
proposed to complete this audit 6-monthly following operations commencing.  

2.5.4 Verification of Tunnel Spoil Waste Categorisation 

This auditing function will be completed by the SAQP Auditor (refer to Section 2.7 for responsibility 
details) and is outside the scope of this EMP.  

 Review of the EMP 

In accordance with the Regulation, a copy of the EMP will be available at the SMRF. A programmed 
review of the EMP will be completed 6-monthly, following provision of the bi-annual audit report, and in 
response to any specific recommendations made by the SMRF Auditor. The review of the EMP will 
include review any of the subordinate plans, procedures or documentation as required to fulfil the 
SMRF Auditor’s recommendation. 
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The EMP may also need to be reviewed “out of cycle” for operational reasons or in response to any of 
the following: 

• When there is a change to a risk level of when a new risk is identified.
• When a procedure is changed or introduced.
• As required by changes in law or regulation.
• Following an incident, non-conformance or near-miss.
• When there is new information about hazards.
• When there are changes in personnel numbers or competency.
• If there is evidence that the original assessment is inaccurate.

Variations to the EMP 

Once approved by the EPA, variations to the EMP, or the detailed designs appended to the EMP, may 
be required during construction or operation of the SMRF. The need for variations may arise for a 
number of reasons including:  

• To respond to recommendations made by the SMRF Auditor,
• For operational reasons,
• The need to increase the capacity of the SMRF (eg. up to full capacity of the concept design), and
• To optimise designs due to changed ground conditions encountered during construction.

Consistent with advice from EPA, letter dated 23 February 2021, any changes to lining and spoil water 
collection layers for the Lined Cells, Holding Pens, Spoil Water Holding Pond and Settlement Pond or 
the design processes defined in the approved EMP and appended detailed designs will require a 
revised version of the EMP to be submitted to the EPA for approval under the Regulations, consistent 
with the guidance in Appendix 19 of EPA Publication 1323.3.  

Responsibilities 

This EMP is owned and controlled by Cleanaway. The overall responsibility for implementing the 
requirements of the EMP and any subordinate documents are the responsibility of Cleanaway and the 
following stakeholders are required to assume responsibility for the actions described in Table 2-3. 

Table 2-3: EMP Responsibilities 

Responsible Party Responsibility 

CPBJH JV (Tunnel Spoil 
generator) 

• Responsible for implementing the requirements of Agon (2020) SAQP.
• Responsible for dispatch and delivery of Tunnel Spoil to the Holding Pens at the

SMRF.
• Provision of appropriate material tracking information with trucks dispatched to the

SMRF to support the requirements of the SAQP and EMP.
• Responsible for all environmental sampling, laboratory analysis, interpretation,

resolution of discrepancies or sampling failures or data loss, sample loss and
categorisation of Tunnel Spoil.

• Provision of data reliance on all sampling data, interpretation, categorisation and
independent auditor verification to Cleanaway.

• Responsible for timely communication of categorisation results and all supporting
data to Cleanaway within the agreed reporting timeframes.

• Responsible for preparation and timely provision of biannual (i.e. every 6 months)
categorisation compliance reports and submission of the reports to the waste
categorisation verification auditor for verification and EPA.

• Engagement, coordination, and liaison with the appointed independent
environmental auditor.

• Removal and disposal or treatment of Category A and Category B PIW Spoil
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Responsible Party Responsibility 

Facility Owner and Operator 
(Cleanaway) 

Overarching responsibility for the communication and implementation of the requirements 
of the EMP, putting controls in place to ensure correct movement of Tunnel Spoil following 
categorisation and to minimise the risk to the environment by applying appropriate 
environmental controls and tracking processes, including:  
• Overall operation of the SMRF to adhere with the requirements of the EMP and 

subordinate plans. 
• Control and distr bution of the latest version of this EMP to responsible parties.  
• Communication of the tracking and management requirements in this EMP to 

anyone undertaking subsurface works or earthworks on site, via site inductions and 
monitoring. 

• Implementation of an Operations Management Plan (OMP) and Monitoring Program 
(MP) and Pollution Incident Plan (PIP) for the SMRF. 

• Environmental management of materials undergoing categorisation. 
• Environmental management of materials being stored temporarily. 
• Undertake periodic inspections of the site to review implementation of the control 

and management measures in the EMP are being adhered to. 
• Environmental management of any Tunnel Spoil reused at the SMRF or MRL. 
• Provision of documentation of information related to reuse of Tunnel Spoil at SMRF 

or MRL to EPA at the end of the project. 
• Manage construction of the SMRF. 
• Manage internal movement of Tunnel Spoil within the SMRF. 
• Movement and management of Tunnel Spoil categorised as Cat C to MRL for 

disposal under waste transport certification. 
• Management of Tunnel Spoil categorised for reuse. 
• Stakeholder engagement in relation to operation of the SMRF. 

CPBJH JV Environmental 
Advisors (Agon) 

• Author of the WGTP SAQP.   

SAQP Auditor 
 
Appointed by CPBJH JV 

• To be engaged by CPBJH JV. 
• Responsible for verification of the 6-monthly classification compliance reports 

prepared by CPBJH JV or their Environmental Advisors. 
• Responsible for confirmation of waste categorisations under the Waste 

Classification Procedure. 

Cleanaway Environmental 
Advisors (Senversa) 

Preparation of this EMP. Provide specialist advice to Cleanaway on: 
• Waste categorisation. 
• SMRF design, layout and configuration. 
• Engineering and environmental controls relating to storage of Tunnel Spoil. 
• Contaminated land and groundwater management issues. 
• Environmental and human health risk assessment 
• Development of an Environment Management Plan (EMP) 
• Review and updates to the EMP as required. 

Regulating Authority 
(EPA) 

• Approval of the EMP under the Regulation. 
• Administration of the Environment Protection Act 1970 and all subordinate 

regulations. 

Construction Auditor (EPA-
appointed environmental auditor) 
 
Appointed by Cleanaway 

Responsible for: 
• Verification of construction of the various elements of the SMRF included in the 

detailed design documents (refer to Appendix A).  

SMRF Auditor (EPA-appointed 
environmental auditor) 
 
Appointed by Cleanaway 

Responsible for: 
• Completion of environmental audits of risk of harm actually or potentially arising from 

activities at the SMRF at 6-month intervals. 
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Responsible Party Responsibility 

Independent Third Party to 
undertake waste categorisation 
sampling of Tunnel Spoil and 
Water for the purposes of waste 
Categorisation. 

An independent third party, agreed to by CPBJH JV and Cleanaway but appointed by 
CPBJH JV, responsible for sampling and assessing the waste categorisation of Tunnel 
Spoil and Spoil Water. 

 Exclusions from the EMP 

The EMP does not address the following aspects: 

• Management of liquid waste or wastewater generated by the WGTP works or at any WGTP sites, 
other than supernatant water released from Tunnel Spoil during temporary storage or containment 
at the SMRF or incident rainwater or run-off into Holding Pens or the Lined Cells.  

• Management of any contaminated soil generated at the WGTP that is not Tunnel Spoil.  
• Management of Tunnel Spoil destined for the SMRF prior to formal receipt at the weighbridge and 

deposited in the designated Holding Pen. 
• Transport and material tracking during haulage from WGTP sites to the SMRF. Tracking will 

become the responsibility of Cleanaway following provision of written receipt from the weighbridge 
at the entrance of the facility and the spoil being deposited into the designated Holding Pen. 

• Movement and reuse of Tunnel Spoil classified in Holding Pens as Fill Material in accordance with 
the SAQP.  

• Transport of Tunnel Spoil classified in Holding Pens as Category A or B PIW or Tunnel Spoil with 
PFAS concentrations in excess of the Specification for Containment to other appropriately licensed 
facilities. The transport of Category A and B PIW will be by CPBJH JV and will be covered by EPA 
waste transport certificates (WTC). Transport of Category C PIW will be by Cleanaway to MRL via 
internal haul road and will be covered by covered by WTC. 
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Project Delineation 

Project Definition 

The project proposal for approval by EPA comprises the following components, as described in the 
following sections: 

3.1.1 Development of a Spoil Management and Reuse Facility 

It is proposed to develop the SMRF to receive Tunnel Spoil as NPI waste and temporarily store the 
Tunnel Spoil while it is further categorised. Following additional categorisation, NPI waste will be reused 
at MRL or contained at the SMRF. 

The rationale, justification for engineering controls and management measures for handling of Tunnel 
Spoil during waste categorisation and for containment and reuse of NPI waste are described in the 
remainder of the EMP. 

3.1.2 Criteria and Specifications for Containment, Reuse and Disposal 

Table 3-1 describes specifications for containment of Tunnel Spoil in the Lined Cells that Cleanaway is 
seeking approval for under the Regulation., Hereafter in the EMP, the specifications for containment of 
Tunnel Spoil will be referred to as the “Specification for Containment”.  

Table 3-1: Specifications for Containment of Tunnel Spoil 

Containment Type Specification 

Containment in engineered 
Lined Cells at the SMRF 
which do not overlay any part 
of MRL. 

• Tunnel Spoil containing:
 PFOS + PFHxS with a leachable concentration not exceeding 
 PFOA with a leachable concentration not exceeding .
 Sum of PFOS + PFHxS and PFOA with a total concentration not exceeding

 Any other contaminants where contaminant concentrations and leachable
concentrations do not exceed any TC0 thresholds specified in Publication
IWRG621 (above) at Table 2; Soil hazard categorization thresholds.

• Tunnel Spoil that does not display any of the specific hazard characteristics listed in
Publication Table 1 (Specific hazard characteristics) of EPA Publication IWRG621.

Containment in engineered 
Lined Cells at the SMRF that 
overlay (i.e. are laid back 
over) Stages 2 and 3 of MRL. 

• Tunnel Spoil containing:
 PFOS and PFHxS with a leachable concentration not exceeding 
 PFOA with a leachable concentration not exceeding 
 Sum of PFOS + PFHxS and PFOA with a total concentration not exceeding 

.
 Any other contaminants where contaminant concentrations and leachable

concentrations do not exceed any TC0 thresholds specified in Publication
IWRG621 (above) at Table 2; Soil hazard categorization thresholds.

• Tunnel Spoil that does not display any of the specific hazard characteristics listed in
Publication Table 1 (Specific hazard characteristics) of EPA Publication IWRG621.
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3.1.3 Criteria for Reuse and Disposal of Tunnel Spoil 

A key component of the proposal is to seek reuse of Tunnel Spoil at MRL in a number of applications 
displaying defined characteristics 2. It is understood that approval of specific reuse of Tunnel Spoil may 
be via a supplementary EPA approvals process, which has yet to be confirmed. If a separate approval 
for reuse of Tunnel Spoil is required, Cleanaway would seek that approval prior to reuse of any Tunnel 
Spoil. 

It is anticipated that approval of the EMP under the Regulation would be sufficient information to issue 
Classifications for the reuse applications described in this EMP, however it is recognised that the actual 
approval mechanism may be under another mechanism and, as such, a specific approval application 
may be required. Furthermore, it is assumed that the testing described in the SAQP and Section 9.0 of 
this EMP would be considered sufficient testing to categorise the Tunnel Spoil for the reuse applications 
as defined and no supplementary testing would be necessary. 

Tunnel Spoil with concentrations of PFAS exceeding the Specification for Containment or meeting the 
definition of PIW as described in EPA Publication 621 will be disposed off-site. It is assumed that 
Tunnel Spoil with concentrations of PFAS in excess of the Specification for Containment would be 
classified by EPA as a PIW and it is herein this Tunnel Spoil is referred to as a PIW in the EMP. CPBJH 
JV would be responsible for collection of this PIW Tunnel Spoil from the SMRF and disposal of it. 

Table 3-2 presents the criteria that Cleanaway proposes for reuse of Tunnel Spoil, termed the 
“Reuse Criteria” and the criteria proposes for off-site disposal of Tunnel Spoil, termed the 
“Disposal Criteria”.  

Table 3-2: Reuse and Disposal Criteria for Tunnel Spoil 

Criteria Type Proposed Use Criteria Definition 

Reuse Use of Tunnel Spoil in a 
variety of applications at MRL. 

• Tunnel Spoil with leachable concentrations of PFOS, PFHxS and
PFOA not exceeding the laboratory limit of reporting, consistent with
EPA’s Interim Position Statement on PFAS (EPA Publications
1669.4).

• Tunnel Spoil that does not display any of the specific hazard
characteristics listed in Publication Table 1 (Specific hazard
characteristics) of EPA Publication IWRG621.

• Tunnel Spoil with concentrations other chemical contaminants not
exceeding the upper limit threshold values for Fill Material as listed in
Table 2 (soil hazard categorisation thresholds) of EPA Publication
IWRG621.

Disposal Tunnel spoil with exceeding 
the specified criteria and 
Prescribed industrial waste 
(including Category A, B and 
C wastes) as defined under 
IWRG to be sent to off-site 
licensed premises for pre-
treatment, treatment or 
disposal. 

• Tunnel Spoil containing:
 PFOS + PFHxS with a leachable concentration exceeding

 PFOA with a leachable concentration exceeding .
• Tunnel Spoil that displays any of the specific hazard characteristics

listed in Publication Table 1 (Specific hazard characteristics) of EPA
Publication IWRG621.

• Tunnel Spoil that does display any contaminant concentrations above
the upper limit for Fill Material as listed in Table 2 (soil hazard
categorisation thresholds) of EPA Publication IWRG621 (i.e. soil that
would be categorised as Category A, Category B or Category C
contaminated soil).

2 Assumes the classifications are issued under the Environment Protection (Industrial Waste Resource) Regulations 2009. It is 
understood that under the upcoming Environment Protection Act 2017 this approval mechanism would be different however 
Senversa assumes this document would contain sufficient information for any reuse approval under the Environment Protection 
Act 2017. 
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Land Use and Setting 

The land where it is proposed to construct the SMRF consists of a quarry void created by the extraction 
of basalt rock for concrete aggregate, crushed rock and other quarry products.  

Basalt rock has been removed from the full extent of 227 Riding Boundary Road and the Southern 
Expansion area, with the exception of a “peninsula” of rock that extends from the southern boundaries 
of the adjoining properties, immediately east of the proposed Site Entrance, to a “plinth” of un-disturbed 
ground that will remain beneath pylons for high-voltage, overhead cables (refer to Figure 2). Once the 
“peninsula” of rock has been removed, no further extractive resources will remain, and the site is 
intended for reuse and/or rehabilitation. 

The proposed use of the premises for the SMRF is consistent with current quarry, manufacturing and 
landfilling activities. The SMRF is in the Ravenhall Precinct, which is defined in Victoria’s State Waste 
and Resource Recovery Infrastructure Plan (SWRRIP) (SV, 2018) as a hub of state importance for such 
activities and the infrastructure, land use zoning, location and amenity buffers are established to receive 
this material. 

The land uses surrounding the proposed site location are described in Table 3-3. 

Table 3-4: Surrounding Land Use 

Direction Land use 

North • MRL licensed landfill – Stage 3 and Stage 4 putrescible waste and PIW cells defines the site to
the north.

• The Ravenhall precinct boundary (Melbourne to Ballarat rail line) is approximately 2.8 km from the
north-west corner of the SMRF boundary.

• The nearest dwelling is over 3 km from the proposed SMRF.

South • The Ravenhall precinct boundary (Middle Road) defines the site to the south.
• The nearest dwelling is over 1.7 km from the proposed SMRF.

East • MRL licensed landfill – Stage 2 closed putrescible waste and PIW cells defines the site to the east.
• The Ravenhall precinct boundary (Christies Road) is approximately 800 m the SMRF boundary.
• The Metropolitan Remand Centre is approximately 1.6 km from the SMRF.

West • The basalt quarry borders the SMRF to the west.
• The Ravenhall precinct boundary (Hopkins Road) is approximately 2.5 km from the SMRF

boundary.
• The nearest dwelling is at 522 Middle Road. The Southern boundary of the

are approximately 600 m from the house and the western boundary of the Spoil Water
Holding Pond is approximately 250 m from the house. The closest internal haul road to 522 Middle
Road is approximately 520 m being the haul road at the eastern boundary of the Spoil Water
Holding Pond.

Planning Zoning and Easements 

The land at which the SMRF will be located is currently zoned under the Melton Planning Scheme as 
Special Use Zone – Schedule 1 Earth and Energy Resources Industry (SUZ1), consistent with use of 
the site for extractive industries and landfilling. The purpose of the Special Use Zone is to recognise or 
provide for the use and development of land for specific purposes as identified in a schedule to this 
zone. The purpose of Schedule 1 to the Special Use Zone (SUZ1) is:  

• To recognise or provide for the use and development of land for earth and energy resources
industry.

• To encourage interim use of the land compatible with the use and development of nearby land.
• To encourage land management practice and rehabilitation that minimises adverse impact on the

use and development of nearby land.

The current lot details, planning zoning and easements is shown in Figure 3. 
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 Geology and Groundwater Environment 

The geology and groundwater environment of the site is well understood due to extensive investigations 
and ongoing monitoring requirements for the MRL and the Works Approval for the Southern Expansion. 
Groundwater monitoring has been conducted at the MRL site since 1994.  

The following section has considered information for the most recent environmental audit of landfill 
operations for MRL (SLR, 2019) by Mr Anthony Lane (the Operations Auditor) and the Hydrogeological 
Assessment for the Southern Expansion (the HA report) completed by AECOM, dated 11 February 
2016. Information from the conceptual hydrogeological model, such as geology, aquifers and 
groundwater quality are considered to be applicable at the proposed facility.   

3.11.1 Geology 

It is reported in SLR (2019) that the site is located on quaternary Newer Volcanics basalt. The 
geological units from shallowest to deepest is: 

• Quaternary-aged Newer Volcanics consisting at least four flows of fresh to moderately weathered 
olivine basalt, intermittently separated by fossilised soil layers (paleosols) and scoria. Drilling in 
2005 by Lane Consulting (2005), indicated that the Newer Volcanics are 56 m thick in the 
southeast corner of the site.  

• Tertiary-aged Brighton Group sediments comprising non-marine sands and clays. A bore drilled 
at the southeast corner of MRL indicated Brighton Group sediments occurring between 56 m and 
70 m depth below ground level (m bgl).  

• Tertiary-aged Fyansford Formation sediments consisting of clay, ligneous clays and sandy clay. 
The Fyansford Formation sediments extended from 70 m to 141 m bgl in the bore in the southeast 
corner of MRL.  

• Tertiary-aged Werribee Formation consisting of sand, sandy and silty clay. The Werribee 
Formation is likely to be between 100 m and 150 m thick beneath the site.  

• Silurian-aged Melbourne Formation consisting of siltstone, mudstone, sandstone and shales, 
which form the bedrock of the Port Phillip area. 

The geology at the site is shown in Figure 7 and in Table 1 of the HA report, which is reproduced in 
Appendix D.  

The formation of primary interest to assessment of groundwater impacts is the Newer Volcanics.  

The naturally occurring ground surface of the site, prior to quarrying, consisted of a basaltic clay soil 
profile approximately 1.5 m to 3 m thick. Quarrying involved removal of the basaltic clay surface soil 
profile covering the uppermost flow of basalt rock. Overburden material has been stockpiled at locations 
within the quarry. The primary quarry products (i.e. concrete aggregate and crushed rock) were 
produced from the uppermost flow of basalt rock in the Newer Volcanics. Being above the water table in 
the Newer Volcanics, the uppermost flow of basalt represented the least decomposed, highest quality 
rock suitable for high-grade concrete aggregate and road pavement products. Typically, the quarry 
extended down to the base of the uppermost flow until the rock quality began to decline over the 
underlying paleosol or scoria. As shown in Figure 7 and cross sections from the HA report reproduced 
in Appendix D, the floor of much of the quarry on which the SMRF will be constructed consists of 
paleosol beneath the eastern portion of the site and scoria beneath the western portion of the site.  

The paleosols were formed by prolonged exposure of the upper surface of earlier basalt flows, which 
resulted in the decomposition of the basalt to basaltic clay soils, followed by burial and baking of the 
clay soil beneath subsequent lava flows. The paleosols tend to hydraulically separate water bearing 
layers in the overlying and underlying basalt rock. The scoria layers are likely to reflect highly visicular 
upper layers of lava flows associated with gases rising through the molten rock. Typically, scoria will 
represent more permeable zones within the Newer Volcanics but can more rapidly decompose than the 
basalt and form clay-rich zones.  
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3.11.2 Hydrogeology 

Groundwater occurs in secondary porosity, fractures and joints, within the Newer Volcanics.  

As identified in the Operations Audit, the two principal aquifers within the Newer Volcanics occur with 
fractures and joints in two separate basalt flows as follows: 

• Upper Newer Volcanics Aquifer (UNVA) which is generally unconfined and recharged directly from 
rainfall infiltration; and 

• Lower Newer Volcanics Aquifer (LNVA) which is separated from the UNVA by a clay layer at least 
5 m thick and considered to be semi-confined to confined.  

The principal groundwater segment at risk associated with storage and handling of potentially 
contaminated Tunnel Spoil at the SMRF is groundwater in UNVA. The UNVA occurs predominantly in 
the second basalt flow at the site, which underlies the paleosol and scoria in the floor of the quarry at 
the SMRF (refer to Figure 7). The LNVA occurs in the third basalt flow beneath the site. 

AECOM (2016) estimated hydraulic conductivities of the different layers within Newer Volcanics as part 
of the preparation of the HA report (AECOM, 2016). Table 1 from the HA report has been reproduced in 
Appendix D of this report. 

The hydraulic conductivity of the basalt rock of the UNVA beneath the site ranges from 0.1 m/day to 0.5 
m/day in the UNVA, and in the deepest part of the LNVA from 5 m/day to 10 m/day (AECOM, 2016).  

3.11.3 Groundwater Elevation, Flow and Discharge 

Regional groundwater flow in the UNVA beneath the SMRF is from northwest to southeast. Generally, 
groundwater flow in the UNVA is expected to broadly follow the surface topography in the area.  

Groundwater elevation contours in the UNVA are in the most recent Operations Audit report (SLR, 
2019). Groundwater elevations in the UNVA beneath the proposed Lined Cells at the SMRF range 48 m 
AHD in northwest to 45 m AHD in the southeast corner (SLR, 2019), consistent with the regional 
groundwater flow direction.  

The depth to the water table UNVA below the floor of the quarry beneath the Lined Cells is in the range 
of 3.5 m to 5.5 m. 

Groundwater in the UNVA is expected to ultimately discharge to surface water bodies to the south and 
southeast. Receiving surface water bodies may include Skeleton Creek where it is deeply incised into 
the Newer Volcanics to a depth sufficient to intersect the UNVA water table. The nearest locations 
where groundwater may discharge to Skeleton Creek are; 1) approximately 2.5 kilometres south-
southwest of the SMRF, north of Cottee Road (surface elevation 45 m AHD), or 2) at the Leakes Road 
Wetland, approximately 4.3 kilometres south-southwest of the site (surface elevation approximately 26 
m AHD). Alternatively, groundwater beneath the site may ultimately discharge to wetlands at the lower 
reaches of Laverton Creek, approximately 10 kilometres southeast of the SMRF.   

3.11.4 Salinity and Beneficial Uses 

SLR (2019) reports that groundwater at and in the vicinity of MRL has a salinity in the range of 3,000 
mg/l to 15,000 mg/l Total Dissolved Solids (TDS) and is Segment C as defined in SEPP (Waters). The 
protected beneficial uses of Segment C groundwater as reported in SEPP (Waters) are:  

• Water dependent ecosystems. 
• Potable mineral water supply. 
• Agriculture and irrigation (Stock watering). 
• Industrial and commercial.  
• Water-based recreation (primary contact recreation). 
• Traditional Owner cultural values. 
• Cultural and spiritual values. 
• Buildings and structures. 
• Geothermal properties. 
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The site is not in an area where extensive mineral water or springs are expected to occur (VVG 
website 3) and does not meet the definition of ‘potable mineral water’ (SEPP GoV). Therefore, the 
Potable mineral water supply beneficial use of groundwater has not been considered further. Primary 
contact recreation beneficial use is only relevant at the point of discharge. 

The adopted criteria for PFAS for assessing the relevant beneficial uses described above is provided in 
Section 5.0 along with an assessment of environmental and human health risks. 

3.11.5 Surface Water Beneficial Uses 

Based on groundwater level information and potential point(s) of discharge the closest potential location 
is Skeleton Creek at approximately 1.2 km south of the site (refer to Section 3.12.3), however, the 
Leakes Road Wetland is considered to be a more sensitive receptor with a higher level of ecosystems 
protection, therefore the beneficial uses for this surface waterbody have been conservatively adopted. 
The Leakes Road Wetland falls within the Wetlands Segment of SEPP (Waters). 

The protected beneficial uses of the Wetlands Segment as set out in SEPP (Waters) are: 

• Water dependent ecosystems and species that are slightly to moderately modified. 
• Human consumption after appropriate treatment. 
• Agriculture and irrigation. 
• Human consumption of aquatic foods. 
• Aquaculture. 
• Water-based recreation (Primary and secondary contact and aesthetic enjoyment). 
• Traditional Owner cultural values. 
• Cultural and spiritual values. 

The Leakes Road Wetlands are not located in an area where water is sourced for supply in accordance 
with the special water supply catchments area set out in Schedule 5 of the Catchment and Land 
Protection Act 1994 or the Safe Drinking Water Act 2003. Therefore, the Human consumption after 
appropriate treatment beneficial use is not considered further. 

Similarly, Senversa is not aware of any aquaculture licence has been approved in accordance with the 
Fisheries Act 1995 for the Leakes Road Wetlands therefore the Aquaculture beneficial use has not 
been considered further. 

 Long-Term Groundwater Level and Waste Separation 

The Landfill BPEM includes recommendations for siting new landfills that waste be deposited “…at least 
two metres above long-term undisturbed depth to groundwater…”. Cleanaway proposes to adopt this 
principle in establishing the lowest elevation that Tunnel Spoil will be placed in the Lined Cells, on the 
basis that it may remain within those cells in the longer term. The methodology used to establish the 
“…long-term undisturbed…” groundwater elevation was similar to that adopted by Senversa for the 
design of Cells 3C and 4C at MRL immediately north of the SMRF. 

Senversa referenced a hydrogeological assessment report prepared by AECOM (AECOM, 2016) for 
the Southern Expansion Works Approval Application, which assessed long-term fluctuations in 
groundwater elevations. AECOM used water level gauging data from monitoring wells around the MRL 
landfill since 1994. Gauging data used by AECOM included monitored water levels in wells MB03, 
MB04 and MB11 (refer to Figure 8) surrounding 227 Riding Boundary Road. The highest period of 
water levels in the UNVA observed at the site was during the period between 2010 and 2012; an 
extended period of above average rainfall following a nine-year drought between 2001 and 2010. 
AECOM concluded that monitored water levels around MRL may have been influenced (i.e. lowered) by 
evaporative loses from the floor of the quarry and recommended an additional 0.8 m be added to the 
water levels during the period 2010 to 2012.  

  

 
3 Visualising Victoria’s Groundwater – Mineral Springs (vvg.org.au) (search conducted on 10 June 2020). 



Project Delineation 

M18059_024_RPT_Rev7_12May21 
26 

We note that current standing water levels will be approximately at least 2 m to 4 m below Tunnel Spoil 
and Spoil Water in the Holding Pens, Spoil Water Ponds and Settlement Ponds and will be maintained 
at those levels by on-going dewatering associated with evaporative losses from the floor of the Boral 
Quarry. Quarry operations will be continuing to maintain lower groundwater levels for a period 
extending beyond the use of the Processing Area in the SMRF.  Senversa used highest groundwater 
levels from monitoring wells MB03, MB04 and MB11, located closest to the proposed SMRF, from the 
period between 2010 and 2012 and added 0.8 m as a basis for “…long-term undisturbed…” 
groundwater levels. The long-term groundwater elevations beneath the proposed Lined Cells at the 
SMRF are shown in Figure 8.  

Detailed design for the Lined Cells is based on Tunnel Spoil placed being placed no lower than 2 m 
above the groundwater contours shown in Figure 8.  
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Figure 4-1: In Bound and Out Bound TBM Daily Production – Loose Cubic Metres (WGTP, 2020) 
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 Expected Tunnel Spoil Physical Characteristics 

Based on information presented in the SAQP and the histogram reproduced in Figure 4-1: 

• Geotechnically the spoil could vary in composition from sandy gravel with cobble sized pieces of 
rock to clay.  

• The spoil will be received as a mixture of solids and liquids. The liquids will include: 
 Natural moisture content of material. 
 Foaming agent added as part of tunnelling process. 
 Water added as part of tunnelling process. 

• The estimated water volume as a percentage of total spoil volume is estimated to be between 50% 
and 58% as reported in Table 6 of the SAQP (AGON, 2020).  

• Although some natural drainage of the spoil will occur prior to transport, the SMRF has been 
designed in consideration of receiving Tunnel Spoil with a significant volumetric water content as 
estimated above.  

 Potential for Contamination 

The SAQP provides a synopsis of expected contamination status of spoil. Four clear Exception zones 
have been identified that will require management as follows: 

• Exception Zone 1: North Yarra Main Sewer – Former sewer alignment including old sewer tunnel 
construction materials, grout backfill and potentially contaminated spoil, sediment and water within 
and surrounding the alignment.  

• Exception Zone 2: Grout Blocks - This is material from the start and end both of tunnel alignments 
(approximately 14.4 m of length) includes headwall works of reinforced bored pile walls and 
cement treated spoil. 

• Exception Zone 3: The Fyansford Formation Zone – geological unit identified to potentially classify 
as Potential Acid Sulfate Soil (PASS).  

• Exception Zone 4: Cross Passages, Low Point Sumps and Exit Over and Unders: Areas requiring 
excavation that have been subject ground treatment and/or bentonite. 

In addition to these identified exception zones, the remaining Tunnel Spoil is expected to have: 

• Elevated natural concentrations of metals. 
• Low dissolved concentrations of anthropogenic contaminants from groundwater (including metals, 

hydrocarbons, solvents, nutrients, volatile organic compounds and per- and polyfluoroalkyl 
substances (PFAS). 

Although there is the potential for the chemicals indicated above to be present, with the exception of 
PFAS, the concentrations outside exception zones are not expected by the CPBJH JV to contain 
concentrations of contamination above the threshold criteria for Fill Material Categorisation 4. The 
potential presence of PFAS impacts is the primary driver for the requirement of the SMRF and the 
estimated quantities of Tunnel Spoil with potential PFAS impacts is summarised in Table 4-1.  
  

 
4 EPA IWRG 621. Industrial Waste Resource Guidelines - Soil Hazard Categorisation and Management. June 2009 
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Table 4-1: Spoil PFAS Categorisation (AGON, 2020) 

Length 
(m) 

Insitu Volume 
(m3) @ 191 
m3/m 

Gross Spoil  
Volume (m3) 

Gross Spoil 
(Tonnes) 

PFAS Classification 

1,010 192,910 208,857 to 247,606 414,235 to 452,999 Low-moderate potential that PFAS impacted 
groundwater will be generated; with a low 
potential for PFAS to be encountered in the 
solid excavated component. This is based on 
the potential for reported detections of PFOS 
and PFHxS. 

1,745 333,295 360,846 to 427,795 715,683 to 782,656 High potential that PFAS impacted groundwater 
will be generated: with a moderate to high 
potential for PFAS to be encountered in the 
solid excavated component. This is based on 
the potential for reported detections of 0.07 
µg/L or greater for PFOS and PFHxS. 

3,224 615,784 666,687 to 790,378 1,322,270 to 
1,446,008 

Moderate potential that PFAS impacted 
groundwater will be generated; with a low-
moderate potential for PFAS to be encountered 
in the solid excavated component. This is 
based on the potential for reported detections 
of 0.01 µg/L or greater for PFOS and PFHxS. 

100 19,100 20,679 to 24,515 41,103 to 44,851 Exception Zone 
Tunnel Domain 2 
North Yarra Main Sewer 

6,079 1,161,089 1,257,069 to 
1,490,294 

2,493,200 to 
2,726,515 

(TOTALS) 

Based on information within the SAQP, the maximum expected PFAS (PFOS+PFHxS) concentration in 
spoil is 0.2 mg/kg, while the maximum expected concentration in Spoil Water is 4.5 µg/L. These 
concentrations have been assumed in the environmental risk assessment below in Section 5.0. PFOA 
has also been detected in soil and groundwater within the tunnel alignment, however at much lower 
concentrations than PFOS+PFHxS.  
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 Environmental Risk Assessment 

 Introduction 

This section describes the assessment of potential environmental and human health risks from 
development and operation of the SMRF.  

This section considers: 

• Development of a conceptual site model. 
• Water quality criteria. 
• Human health and environmental risks. 
• Groundwater impacts. 
• Potential acid sulfate soils (PASS). 

An assessment of operations risks for the proposed SMRF with proposed controls is provided in the 
OMP (Appendix B) and described in Section 8.0. 

Assessment of the risks to the environment is considered in terms of a conceptual site model (the 
CSM), which is based on potential linkages between a source of PFAS contamination, pathways for 
exposure and potential human or environmental receptors. On this basis, the fundamental structure of 
the CSM is based on key potential hazard being PFAS contained in Tunnel Spoil and Spoil Water. 

 Conceptual Site Model  

The SMRF is located within a basalt excavated quarry, the current site surface being approximately 
 lower than surrounding land surfaces. The surface geology of both the site and surrounds is 

Quaternary-aged Newer Volcanics consisting of approximately 60 m depth (at least four flows) of 
basalt, intermittently separated by clay and scoria.  

Based on available geological logs and understanding of the quarried resource, the majority of the 
quarried resource has been excavated to just above scoria and clay layers (interpreted to be paleosols) 
that overly the underlying basalt flow in the formation’s geological sequence.  

The natural water table groundwater elevation is understood to lie below the quarry floor with regional 
groundwater flow direction interpreted to be south-easterly, as described in Section 3.12. 

A conceptual cross section is also presented in Figure 7.  

5.2.1 PFAS in the Environment 

Per- and poly- fluoroalkyl substances (PFAS), also commonly referred to as PFCs (Per- and 
polyfluorinated chemicals), are a large group of fluorinated compounds which were first manufactured in 
the 1940’s and have been widely used for a number of industrial applications and consumer products 
since. PFAS form strong surfactants which are utilised in applications requiring heat resistance, 
dispersion of liquids, fire suppressant and surface protection (NICNAS, 2016). The pervasive use of 
PFAS in products and industrial processes over decades and its resistance to break down, has resulted 
in PFAS being detected throughout the environment from other non-aqueous film-forming foams (AFFF) 
sources.  

PFAS are characterised by fluorinated carbon chains where hydrogen atoms have been replaced with 
fluorine atoms; the resulting carbon-fluorine bond is the strongest in organic chemistry and PFAS are 
subsequently highly resistant to degradation (Grijalva & Manuel, 2009). The fluorinated carbon forms a 
hydrophobic linear chain (typically C4 to C16) and an attached functional group creating a hydrophilic 
component. This structure results in variable surface active (polar and non-polar) properties.   
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Perfluorooctane sulfonate (PFOS) (C8F17SO3) is the most common PFAS found in the environment due 
to its widespread historic use and its physico-chemical characteristics. PFOS is also the ultimate 
degradation or metabolic perfluorinated compound for a number of longer chain PFAS. PFOS is listed 
as a persistent organic pollutant (POP) under the Stockholm Convention. 

PFOS will strongly adsorb to soils and sediments but will also disperse in the aqueous phase upon 
release. In contrast, relatively low Ko/c values have been reported for PFOA (17-230; ATSDR, 2015), 
indicating that PFOA is less readily absorbed and may be more mobile in soil than PFOS. PFOS has a 
relatively high solubility in freshwater (>500 mg/L), which is reduced to approximately 15 mg/L in 
seawater (OECD, 2002). Higher pure water solubility has been reported for PFOA (9,500 mg/L; 
ATSDR, 2015), and as per PFOS and most organic and/or inorganic solutes, this solubility would be 
expected to decrease with increasing salinity.  

PFOS will also absorb to suspended particulates readily and will settle and reside in sediment 
(Environment Canada, 2004). Impacts adsorbed to sediment may be remobilised into surface water 
over time or may enter the food chain. In addition, PFOS may adsorb to concrete and other porous 
materials and later desorb, potentially representing an ongoing source of PFAS. As noted above, the 
higher solubility and relatively lower Ko/c reported for PFOA indicates that PFOA may be less likely to 
bind to and remain in the solid phase than PFOS. The potential for the receiving environmental 
conditions to accelerate mobilisation of PFAS is already accounted for by the use of ASLP testing to 
determine suitability for disposal. This is because ASLP is specifically designed to approximate 'worst 
case' for leaching conditions as described in the NEMP (HEPA, 2020). 

5.2.2 Potential Sources of PFAS 

The potential sources of impact relate primarily to the receipt, processing and storage of Tunnel Spoil 
which includes both the solid component as well as any free water that may be released from the spoil 
during holding or storage. Further details on the characteristics of the Tunnel Spoil are provided in 
Section 4.0. Specifications for containment are described in Table 3-1 and thresholds reuse or disposal 
of Tunnel Spoil containing PFAS are described in 2. 

5.2.3 Contaminants of Potential Concern 

The primary contaminant of concern is the potential presence of PFAS across the entire Tunnel Spoil 
volume. The areas of expected PFAS contamination, concentrations and volumes is presented in 
Section 4.4 

In addition to PFAS, Tunnel Spoil may also have: 

• Elevated natural concentrations of metals.
• Low dissolved concentrations of anthropogenic contaminants from groundwater (including metals,

hydrocarbons, solvents, nutrients, volatile organic compounds.

Four distinct exception zones have been identified where the presence of either inert wastes, higher 
levels of contamination and potential acid sulfate soil (PASS) may occur. In particular, Domain 2 
(Exception Zone 1) is expected to contain higher concentrations of contamination and is proposed to be 
placed in a .  

As described in Section 4.4 above, the maximum expected PFOS+PFHxS mass concentration in 
tunnel spoil is 0.2 mg/kg, and the maximum expected concentration in Spoil Water is 4.5 µg/L. These 
concentrations have been assumed in the human health and environmental risk assessment below in 
Section 5.4.  

It is noted that PFOA has also been detected in soil and groundwater within the tunnel alignment, 
however at much lower concentrations than PFOS+PFHxS (as detailed in the SAQP). Based on this, 
and the lower human and ecological toxicity of PFOA relative to PFOS and PFHxS (as indicated by the 
higher screening levels for PFOA vs. PFOS+PFHxS), PFOS and PFHxS are considered to be the key 
PFAS of concern in Tunnel Spoil.  
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Adopted Water and Soil Quality Criteria 

5.3.1 Groundwater and Surface Water 

Table 5-1 presents the adopted criteria for PFAS for the relevant beneficial uses of groundwater and 
surface water as identified in Section 3.11.  

It is noted that PFOS and PFHxS are considered to be the primary potential risk drivers in tunnel spoil 
due to their higher toxicity than PFOA and their occurrence at higher concentrations in soil and 
groundwater within the tunnel alignment. However, water quality criteria for PFOA have also been 
summarised below for completeness. 
Table 5-1: Groundwater and Surface Water Beneficial Use Criteria 

Beneficial Use Sum PFOS + 
PFHxS 

PFOA Comments and Source 

Freshwater 
dependent 
ecosystems 

0.00023 µg/L 19 µg/L NEMP (HEPA, 2020) sourced from ANZECC. Conservatively 99% 
species level protection to account for potential bioaccumulation/ 
biomagnification and that the closest point of discharge is inferred to be 
Leakes Road wetland, which would fall within the ‘Wetlands’ segment 
as per SEPP Waters and is classed as ‘slightly to moderately modified’. 
95% species protection therefore applies, which results in the next 
higher 99% protection level for bioaccumulating compounds such as 
PFOS.  

Agriculture and 
irrigation (Stock 
watering and/or 
irrigation) 

0.07 µg/L 0.56 µg/L Value is the NHMRC/NMMRC (2011) drinking water guideline, in 
accordance with ANZECC/ARMCANZ (2000) guidance which states 
that drinking water guideline should be adopted where no specific stock 
watering criteria has been derived.  
It is noted this value is not specifically derived to be protective of human 
consumers of stock and/or agricultural produce following 
bioaccumulation from stock and/or irrigation water. However, based on 
risk assessments completed by Senversa at multiple sites, this 
concentration would also not result in unacceptable bioaccumulation in 
agricultural produce (fruits, vegetables, etc) or livestock products (meat, 
offal, eggs, etc), i.e. resulting concentrations are expected to be below 
relevant FSANZ trigger levels 5. The screening level is therefore 
considered protective of both risks to the livestock themselves, as well 
as human consumers of livestock products or agricultural produce. 

Primary Contact 
Recreation Use 
and/or other 
occasional contact 
with water 

2 µg/L 10 µg/L NEMP (HEPA, 2020) sourced from NHMRC, 2019 

Regarding other protected beneficial uses of surface water and/or groundwater: 

• Based on the wide variety of aquatic species which may be consumed by humans present in
surface water, there are no generic guideline values protective of the human consumption of
aquatic foods beneficial use. Where surface water is found to be impacted by PFAS in
groundwater discharging from the site, a review of the potential for human consumption of biota
will be undertaken and consideration given to deriving appropriate risk-based criteria.

• No environmental quality objectives for traditional owners’ cultural values and for cultural and
spiritual values have been specified in SEPP Waters, therefore the objectives for water
dependent ecosystems and species and water-based recreation have been adopted as default
objectives on the assumption that if these objectives are achieved, then the beneficial use of
traditional owners’ cultural values will also be protected.

• Similarly, no generic investigation levels or thresholds for industrial and commercial water
quality are provided in the NEMP (HEPA, 2020) or ANZECC/ARMCANZ (2000). However, where
an existing, proposed or likely industrial or commercial use may occur on or in the vicinity of the
site, the potential for contamination to preclude this beneficial use is further considered. SEPP

5 Perfluorinated Chemicals in Food (FSANZ, 2017) 
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Waters states that consideration must be given to Section 2.2.4 of ANZECC/ARMCANZ (2000) for 
guidance on deriving guidelines for compounds where no guidelines currently exist. As industrial/ 
commercial uses are likely to be less sensitive than stock watering for the purpose of the EMP, 
conservatively the stock watering values are considered protective of industrial/commercial uses 
that may be realised either on- or off-site.  

• For buildings and structures, PFAS are not relevant indicators as per SEPP Waters, i.e. they are 
not corrosive to structures or building materials. Therefore, no objectives have been adopted. 

• For geothermal properties, groundwater at the site does not have geothermal properties, thus 
this beneficial use is not considered relevant. 

5.3.2 Soil 

Table 5-2 presents the adopted soil screening levels for PFAS for a range of land uses (including 
sensitive uses even though these are not present on or in close proximity to the site).  
Table 5-2: Soil Investigation Levels 

Land Use / Receptor Sum PFOS + 
PFHxS 

PFOA Source and Notes 

Human Health – 
Commercial/Industrial – 
Land Use 
(HIL D) 

20 mg/kg 50 mg/kg NEMP (HEPA, 2020); derived as per ASC NEPM. 
Note: The commercial/industrial criterion for PFOA has been set 
as 50 mg/kg in anticipation of Stockholm Convention low content 
limit of 50 mg/kg. The health-based criterion for PFOA for this 
land use would be higher. 
  Human Health – Public 

Open Space  
(HIL C) 

1 mg/kg 10 mg/kg 

Human Health – 
Residential with Minimal 
Soil Access 
(HIL B) 

2 mg/kg 20 mg/kg 

Human Health – 
Residential with 
Garden/Accessible Soil 
(HIL A) 

0.01 mg/kg 0.1 mg/kg 

Ecological – Direct Soil 
Exposure – All Land 
Uses 

1 mg/kg 10 mg/kg NEMP (HEPA, 2020); human health screening level for public 
open space is recommended as an interim level. 

Ecological – Indirect 
Exposure (via food 
chain) – All Land Uses 

0.01 mg/kg - NEMP (HEPA, 2020); based on dietary exposure of a secondary 
consumer. Higher value (up to 0.14 mg/kg) may be appropriate for 
intensively developed sites with no secondary consumers and 
minimal potential for indirect ecological exposure. 
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Human Health and Environmental Risks 

An evaluation of risks to human health or the environment for identified complete exposure pathways as 
per the CSM is presented in Appendix E. For each identified pathway, the approach to the assessment 
was qualitative and/or semi-quantitative, and comprised either:  

• Comparison of expected or reported contaminant concentrations to relevant health-based
screening levels. For PFAS, this considered screening levels recommended in the PFAS NEMP
(e.g. those for direct contact with spoil or water) and the maximum expected PFAS concentrations
in Tunnel Spoil and/or Spoil Water (see Section 5.2.3). The assessment also considered the
possibility that Tunnel Spoil may contain PFAS concentrations up to the acceptance limits for
SMRF containment (PFOS+PFHxS mass concentration of  and leachable concentration
of ), however based on information provided in the SAQP, these concentrations are unlikely
to be encountered in Tunnel Spoil.

• Screening calculations to estimate chemical intakes and compare to relevant tolerable daily
intakes (TDI). For PFAS, the TDI was that derived by FSANZ (2017), as recommended in the
PFAS NEMP.

• Consideration of other qualitative factors or lines of evidence relevant to the expected level of
exposure and associated health risk (e.g. inherent design controls that will prevent a complete
exposure pathway and control measures and management processes to be implemented during
operations, including Tunnel Spoil handling as described in Section 8.6 to limit direct contact with
Tunnel Spoil or Spoil Water).

Where relevant, additional risk reduction due to operational risk control measures have also been 
identified and considered.  

Specifically, the receptors and pathways considered in Appendix E comprise the following (for both 
PFAS and other contaminants that may be present in spoil and associated spoil water: 

• On-site workers:
 Direct contact with spoil and water.
 Inhalation of dust derived from spoil.
 Inhalation of volatiles derived from spoil or water.

• Off-site human users of groundwater:
 Direct or indirect contact with water following extraction for protected beneficial uses.

• Off-site human users of surface water:
 Direct contact with water during recreational use.
 Other indirect / bioaccumulation pathways.

• Off-site aquatic ecological receptors (flora, fauna and other organisms in receiving surface water
bodies).

• Off-site terrestrial biota (flora, fauna, soil dwelling organisms).
• Off-site receptors to which dust might migrate.

As shown in Appendix E, the risk screening indicates that risks to both human and ecological receptors 
due to spoil contaminants (both on- and off-site) are low and acceptable.  
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Groundwater Quality Impact Assessment 

Potential infiltration of PFAS impacted Spoil Water that is being extracted from the Tunnel Spoil in the 
Holding Pens, Lined Cells and ponds at the SMRF to the underlying groundwater environment has 
been assessed to demonstrate that the SMRF operations will be protective of the underlying 
groundwater environment. A tiered approach to the assessment comprising both dilution factor 
modelling and seepage modelling has been completed and is described in Appendix D. 

The impacts to groundwater are considered further, in relation to the proposed engineered lining 
systems proposed are described in the following sections: 

• Holding Pens – Section 6.6.
•  – Section 6.8.
• Lined Cells – Section 6.7.

• Settlement Pond and Spoil Water Holding Pond – Section 7.3.

Assessment of Potential Acid Sulfate Soils 

The potential risk for Tunnel Spoil to be potential acid sulphate soil (PASS) associated with the 
presence of Tertiary-aged Newport Formation sediments within the spoil and the potential damage to 
the  underlying the Holding Pens at the SMRF (if this lining system is used) has been 
assessed and is provided as Appendix F.  

The risk posed by PASS and the recommended contingencies are considered further in Section 6.6.3. 
Treatment of PASS in the Holding Pens, if encountered is considered in Section 10.3. 

Primary Risk Management and Controls 

The assessment of risks has been used to derive the type and performance standard of the controls 
needed to reduce the risks to acceptable levels.  A number of the controls are inherent due to the 
location of the facility (i.e. being in the base of the quarry), which are described in Section 6.4. Further 
controls are a combination of engineering and design controls and management controls intended to 
control the process. The primary risk management controls are described in the following sections:  

• Engineering controls and treatment of Spoil Water – Sections 6.0 and 7.0.
• Procedural, behavioural and training “management” controls – Section 8.0.
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If a reuse for the Tunnel Spoil in the Lined Cells is not identified and approved in five years following 
final placement of material in the Lined Cells then a final capping layer will be constructed over the 
Lined Cells. The final capping system for the Lined Cells will be consistent with the requirements for a 
type two landfill in the BPEM and will include . Details of the final 
capping system for the Lined Cells are presented in Section 6.7.7.   

6.2.3 Drying and Reuse of Tunnel Spoil 

Prior to reuse, Tunnel Spoil received at the SMRF will need to be dried to reduce its moisture content 
close to the optimum moisture content for compaction for reuse. In particular, Tunnel Spoil generated 
during the first half of the WGTP, largely comprised of sediments rather than basalt rock, will need to be 
dried prior to reuse. The identified reuse options all require some level of compaction to minimise 
settlement of the Tunnel Spoil. Optimum moisture content for Tunnel Spoil will vary based on the 
formations comprising the spoil and will need to be determined as some point in the future. However, it 
is likely that optimum moisture contents of the Tunnel Spoil will be significantly less than the moisture 
content of spoil received at the SMRF.  

Water and foaming agents will be added to the Tunnel Spoil at the cutting face of the TBMs to enhance 
removal of spoil from the cutting face by auger and transferred to bins at the WGTP site on a conveyor 
belt. The foaming agent will assist in keeping Tunnel Spoil workable without releasing excess Spoil 
Water. However, foam in the Tunnel Spoil is expected to degrade over two to seven days and 
supernatant Spoil Water may be released from the spoil in the Holding Pens. 

Further reduction of moisture content may be achieved through a process of consolidation and 
enhanced dewatering systems in the Lined Cells. However, consolidation is a slow process and yet 
further reduction in moisture content of the Tunnel Spoil may be required to allow effective compaction 
as part of reuse applications. Further moisture reduction is likely to require mechanical drying methods 
such as spreading and wind-rowing. 

Senversa considered the option of progressively drying the Tunnel Spoil during the WGTP rather than 
placing it into the Lined Cells. While Tunnel Spoil that meets the Reuse Criteria may be dried in the  

 at the SMRF, Tunnel Spoil categorised for reuse in  or containment 
would need to be dried on lined areas to protect underlying groundwater quality and surrounding 
surface water from PFAS impacts.  

The proportion of Tunnel Spoil that will be categorised as NPI waste is unknown at this time. However, 
if Tunnel Spoil was categorised as NPI waste during peak periods of production, the areas of lined pad 
were estimated to be impracticably large to dry spoil during the WGTP. For example - assuming an 
average daily Tunnel Spoil production rate of  would have to be spread at a thickness of  

 of lined pad would be required for drying each day of spoil production. If Tunnel Spoil was 
categorised as NPI waste for a month,  of lined pad area would be required to dry out the spoil 
and the time required to achieve that drying out process may be , depending on the 
time of year. 

Based on these estimates, attempting to dry spoil during the WGTP was considered too great a risk to 
the ability of the SMRF to continue to receive Tunnel Spoil at the anticipated production rates. It is for 
this reason that longer term containment in the Lined Cells and using consolidation as a dewatering 
method was adopted for the SMRF.  

If additional moisture reduction of the Tunnel Spoil is required following a period of consolidation, the 
spoil could be excavated from the Lined Cells and dried in the Holding Pens. The lining systems and 
Spoil Water removal system beneath the Holding Pens will be protective of underlying groundwater 
quality (refer to Section 6.6 for details) and ensures compliance with Reg.5(o).  
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An earthen screen (dark green in the oblique view) and plantings along the southern boundary of the 
SMRF will provide additional visual screening of the Lined Cells from the south. Existing plantings along 
the western side of the quarry void will provide visual screening of the Lined Cells from the west. The 
final surface contours of MRL will screen the SMRF to the east and north. 

6.4.4 Traffic and Road Access 

Road access to the site will be from the Western Freeway, via Christies Road and an up-graded section 
off Middle Road to the site entrance. Christies Road primarily serves traffic to and from MRL and the 
Boral Quarry. Christies Road effectively terminates immediately south of Middle Road and Middle Road 
is currently unpaved and rarely used.  

Traffic impacts are discussed in more detail in Section 14.0 of the EMP and a detailed management 
plan will be prepared as part of the operation of the facility.  

MRL is currently approved to operate over a 24-hour period and receives an average of  truck 
arrivals each day. MRL has planning and EPA approval to operate on that basis. The receipt of Tunnel 
Spoil over a 24-hour period is therefore feasible on the basis that it is consistent with current operations 
at the adjacent facilities. Planning approval is also assumed to be given for a 24-hour operation. 

6.4.5 Noise 

As mentioned previously, the fact that the SMRF will largely operate on the floor of the quarry should 
significantly mitigate noise impacts on surrounding properties. 

The site has been used for a quarry for some years, which involves traffic movements and rock 
blasting. Aside from additional traffic movements on Middle Road up to the Site Entrance from Christies 
Road, noise impacts associated with the SMRF are considered manageable within the existing buffers 
around the site.  

Noise impacts have been independently assessed by Marshall Day Acoustics as part of the planning 
assessment process and management measures proposed for the SMRF are detailed in Section 8.0 
and the OMP (Appendix B) and are generally consistent with those employed by Cleanaway at MRL.  

6.4.6 Dust 

Operation of the SMRF will generate dust during dry periods. The potential sources of dust are likely to 
be:  

• Haul Roads for delivering Tunnel Spoil from the Holding Pens to the Lined Cells or off-site 
disposal; and  

• Uncapped spoil in the Lined Cells.  

In general, Tunnel Spoil in the Holding Pens is considered unlikely to generate dust due to its 
anticipated moisture content on delivery and relatively short time in the pens.  

Suppression and management measures for control of dust at MRL are proposed and considered 
appropriate for management of dust at the SMRF, including boundary monitoring. 

Dust management and monitoring measures proposed for the SMRF are detailed in Section 8.0 and 
the OMP (Appendix B). 
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Operations and Environmental Management 

SMRF Operations Overview 

A summary of the management process for Tunnel Spoil produced by the WGTP is shown as a 
Process Flow Chart presented in Figure 9.  

8.1.1 Tunnel Spoil 

Currently the location of Tunnel Spoil sampling is to be confirmed, and this EMP allows for the flexibility 
of sample collection at either the WGTP or the SMRF.  

The overall process for management of Tunnel Spoil is summarised as follows: 

• Option - Samples collected from WGTP:
 An independent third-party, agreed by CPBJH JV and Cleanaway, engaged by CPBJH JV

will determine whether a sample required from Tunnel Spoil at the WGTP site to meet
either or both requirements of the SAQP and Cleanaway’s additional sampling (described
in Section 9.0).

 Tunnel Spoil samples will be collected from Spoil at the WGTP site prior to transportation to
the SMRF.

 Trucks delivering Tunnel Spoil will be received at the gatehouse and weighed.
 Data received from CPBJH JV will be used to allocate a Holding Pen for each TBM’s daily

spoil production.
 The truck will drive to the allocated Holding Pen, following Cleanaway traffic controls, and

tip Tunnel Spoil into the allocated Holding Pen.
 Spoil Water samples will be collected by the independent third-party from any free water in

the Holding Pen , or following release of sufficient water to enable
sampling (although a provision for collection of the Spoil water sample from the WGTP site
is to be included).

• Option - Samples collected from SMRF:
 Trucks delivering Tunnel Spoil will be received at the gatehouse and weighed.
 The independent third-party will determine whether a sample required from Tunnel Spoil at

the WGTP site to meet either or both requirements of the WGTP SAQP and Cleanaway’s
additional sampling (described in Section 9.0).

 The independent third-party will determine whether a sample is required from a truck and
will communicate to the truck driver the need to stop at the Sampling Gantry.

 Tunnel Spoil samples will be collected from the trucks by the independent third party at a
Sampling Gantry near the Site Entrance.

 The truck will drive to the allocated Holding Pen, following Cleanaway traffic controls, and
tip Tunnel Spoil into the allocated Holding Pen.

 Data received from CPBJH JV will be used to allocate a Holding Pen for each TBM’s daily
spoil production.

 Spoil Water samples will be collected by the independent third-party from any free water in
the Holding Pen  or following release of sufficient water to enable
sampling (although a provision for collection of the Spoil water sample from the WGTP site
is to be included).
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• Tunnel Spoil Categorisation: 
 The independent third party will forward Tunnel Spoil and Spoil Water samples to 

laboratories for required analyses, receive the results of analyses and undertake a waste 
categorisation. 

 In the event of sample loss, quality control discrepancies or the need for additional 
sampling to confirm a categorisation then an escalation procedure, to be agreed with 
CPHJH JV is to be followed. 

 No Tunnel Spoil to be processed from the Holding Pens until the categorisation is agreed. 
 The independent third party will provide all waste categorisation determinations, 

accompanied by relevant data and comparison to threshold criteria, to CPBJH JV and 
Cleanaway. 

 CPBJH JV will be responsible for preparing 6-monthly EPA categorisation compliance 
reports. The 6-monthly compliance reports will be provided to the waste classification 
verification auditor for verification. 

 The Auditor verified 6-monthly compliance reports will be provided to Cleanaway and EPA 
by CPBJH JV. 

 SMRF Operating Hours 

It is proposed to operate the SMRF  at 
least during tunnelling works. Reduced operating hours may be possible during other periods but 
approval of the SMRF would be for  for the entire operating life of the SMRF to 
provide operational continuity to the WGTP. 

 Health, Safety and Environmental Management Systems 

Cleanaway operates under an Environmental Management System (EMS) certified under ISO 
14001:2015 and an ISO 9001:2015 accredited Quality System. The EMS provides details of 
Cleanaway’s overarching approach to HSE management, including:  

• Leadership.  
• Planning - including planning, objectives and targets for health and safety, environmental 

management, emergency management and the frameworks for risk and change management. 
• Support – including governance and compliance, health and hygiene, rehabilitation, injury 

management, communication, training and competency. 
• Operations – including hot works, confined spaces, fall prevention, isolation of energy, industrial 

activities, plant, electrical safety, manual tasks and hazardous chemicals and dangerous goods 
(including requirements for provision of Safety Data Sheets (SDS) for all chemicals and dangerous 
goods). 

• Performance and Evaluation – including measurement, monitoring and review. 
• Improvement – including reporting, investigations and corrective actions. 
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Plan Name Application / Coverage Status / Owner 

Monitoring 
Program (MP) 

Primary reporting documenting the types, locations, 
frequencies, reporting and quality controls for all 
environmental monitoring. MP is descr bed further in 
Section 8.8.  

The MP is provided as Appendix C. 

Pollution Incident 
Plan (PIP) 

The PIP has been prepared to comply with Regulation 
6(2)(r) of the Regulations. 

The PIP is provided as an appendix to the 
OMP. 

Site Emergency 
Management Plan 
(SEMP) 
 

The SEMP is a component of Cleanaway HSE 
Management Standards. 
The SEMP would include the Pollution Incident plan to 
comply with Regulation 6(2)(r) of the Regulations.   

The SEMP is included as an appendix to the 
OMP. 

Sample Analysis 
Quality Plan 
(SAQP)1 
 

The SAQP sets out sampling, analysis and quality control 
requirements and criteria for categorisation of Tunnel 
Spoil with respect to PFAS and IWRG parameters.  

Document has been prepared by AGON 
Environmental and is subject to approval by 
EPA. 
The SAQP is owned by CPBJH JV and 
implemented by the Independent Third Party. 
It is anticipated that Cleanaway’s additional 
sampling requirements would be combined 
into a finalised overarching SAQP. 

Health, Safety 
and Environment 
(HSE) Plan 

The HSE Plan will address operations and management 
of the SMRF activities. A Hazard and Operability (HAZOP) 
assessment will also be completed as part of 
commissioning the SMRF and the findings will inform any 
changes to the HSE Plan. 

To be developed by Cleanaway using 
existing Cleanaway methodology and 
procedures. 

Materials 
Transport and 
Tracking 
Procedure  

The ensure the orderly tracking of Tunnel Spoil from 
‘cradle to grave’, a material tracking system shall be 
developed and include the elements below for each truck 
load of Tunnel Spoil released from the WGTP site: 
• Spoil origin information. 
• SMRF receipt. 
• Sampling. 
• Tip of at the Holding Pen and Holding Pen number. 
• Waste categorisation. 
• Containment, reuse or disposal determination. 
• Emptying of Holding Pen. 
• Final destination and consignment. 
• Reporting requirements. 

The Materials Transport and Tracking Procedure is 
described further in Section 13. 

To be developed by CPBJH JV.  
The Materials Transport and Tracking 
Procedure is owned by CPBJH JV and 
implemented by the Independent Third Party. 
 

Tunnel Spoil 
Categorisation 
Procedure 

A procedure will be developed to determine the 
categorisation of Tunnel Spoil if the results of Round 1 
sampling indicate concentrations of an IWRG 621 
chemical parameter exceed the threshold concentrations 
for Fill Material.  
The procedure will document: 
• Requirements for additional Tunnel Spoil sampling 
• Additional laboratory analysis. 
• Roles and responsibilities. 
• Review of laboratory data and provision of a 

recommended categorisation to the independent 
environmental auditor review. 

• Confirmation of the categorisation by the 
independent environmental auditor. 

To be developed by CPBJH JV and 
Cleanaway.  
The Tunnel Spoil Classification Procedure is 
owned by CPBJH JV and Cleanaway and 
implemented by the Independent Third Party. 
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Plan Name Application / Coverage Status / Owner 

SMRF Closure, 
Decommissioning 
and Post-Closure 
Management Plan 
(Closure Plan). 

The Closure, Decommissioning and Post-Closure Plan 
(Closure Plan) will be prepared prior to closure of the 
SMRF and will be in place at the time of closure to 
address the environmental management of the SMRF 
closure, including: 

• Decommissioning of infrastructure. 
• Waste classification and reuse of materials. 
• Remaining soil validation. 
• Closure of the Lined Cells, including drawing showing 

final capping layout, connections with surrounding 
caps and stormwater management infrastructure. 

• Post-Closure monitoring and management 
requirements of the Lined Cells and Spoil Water 
system (as needed). 

• Cap erosion inspection and remediation.  
Aspects of the closure and decommissioning plan may be 
expedited (e.g. for the ) if completed 
prior to the main SMRF closure program. 

To be developed prior to the closure and 
decommissioning of the SMRF. 
The SMRF Closure Plan will be verified by an 
environmental auditor and provided to EPA 
for review.   

1. Assumes all environmental spoil and water sampling, including Cleanaway’s proposed additional sampling requirements 
are specified in a revised SAQP by AGON. In the event that the additional sampling by Cleanaway is reported in a 
standalone SAQP then this will need to be reflected in the OMP. 

 Operations Management Plan 

A Operations Management Plan (OMP) that documents the environment management requirements for 
the SMRF activities and procedures for day-to-day use by parties conducting activities at the SMRF is 
provided as Appendix B. 

The purpose of the OMP is to: 

• Define the key environmental risks for the site operations. 
• Define how the risks can be controlled to a practical extent and in accordance with best practise 
• Minimise the generation of waste in accordance with the waste hierarchy and State policy and 

legislation. 
• Outline the reporting and training requirements relating to the operation. 

The OMP has been informed by the operations risk assessment and will be finalised prior to 
commencing operations at the SMRF facility. 

Environmental management of the following aspects of the SMRF are described in the OMP: 

• Cleanaway Health, Safety and Environmental management standards. 
• Site description and environmental setting. 
• Risk assessment of operations risks. 
• SMRF asset design controls. 
• Procedural, behavioural and training controls. 
• Complaints management. 
• Incident response and investigation. 
• Organisational structure and responsibilities under the OMP. 
• Complaints procedures and response. 
• Corrective actions. 
• Competency and assurance. 
• Reporting, documentation and record keeping. 

A summary of a number of the OMP aspects is described in the remainder of this Section. 
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The SEMP and the PIP are included as appendices of the OMP (Appendix B). 

8.6.1 Handling Tunnel Spoil 

It is not expected that Tunnel Spoil would be handled by SMRF personnel other than for laboratory 
sampling at the Sampling Gantry, however as a matter of good practice, and in accordance with the 
Worksafe Victoria Industry Standard Contaminated Construction Sites (2017) key elements of the 
general control measures and procedures that would be incorporated include: 

• Preparation of Standard Operating Procedures (SOPs). 
• Preparation of Safe Work Method Statements (SWMSs) and/or Job Safety Analysis (JSAs) that 

take into consideration the hazards associated with handling potentially contaminated Tunnel Spoil 
or unidentified contamination. 

• Establishment of a safe work zone around the work areas that clearly defines the work zone and 
restricts public access and intruders (i.e. fencing). 

• Provision of adequate signage at the boundary of the site to deter entry. 
• Minimising physical contact with the spoil and be rigorous in matters of personal hygiene during 

and following activities involving potentially contaminated spoil (e.g. wash any mud, dirt or dust 
particles from skin and clothing before eating, drinking and /or smoking). 

• Implementation of a site wide workplace health and safety processes and procedures that include 
assessment to eliminate the risk of handling Tunnel Spoil or Spoil Water. 

• Use of personal protective equipment (PPE) that is task specific and fit for purpose, including 
specifying the minimum PPE requirements on SOPs and SWMs. 

• Hygiene controls including provision of washing facilities, including specifying the minimum 
hygiene control requirements on SOPs and SWMs. 

• Provision of first aid, washing and toilet facilities away from work areas. 

8.6.2 Dust Suppression and Control 

Weather monitoring is proposed and enables SMRF operators to understand and prepare for weather 
conditions or events that would typically lead to dust being generated (including extended periods of hot 
dry weather, high windspeed days or days where wind direction could cause dust to be generated in the 
direction of a neighbouring sensitive receptor). Daily perimeter inspections will be completed for both 
the purpose of understanding if and where dust is being generated but also to confirm that pre-emptive 
suppression is available and being used, it is providing the required level of suppression or whether 
additional actions are required. 

Notwithstanding that the SMRF is sited in the base of a quarry, the higher moisture content of the 
Tunnel Spoil is likely to mitigate dust or air quality management issues at the SMRF although the 
generation of dust would be minimised to reduce the risks to workers and neighbouring site occupants. 
Treated Water will be available for dust suppression. 

In the event that dust is detected, the operator would take actions to mitigate dust generation and 
suppress wind-blown dust already generated. 

Dust control and suppression techniques will include one or more of the following: 

• Pro-active wetting down if hot, dry, windy conditions are expected. 
• Use of mobile water carts and regular application of water or dust suppressants to dry materials to 

respond to different areas of the SMRF as needed.  
• Continued wetting down of dry Tunnel Spoil and Haul Roads on hot, dry, and windy days. 
• Use of asphalt haul roads where possible. 
• Modifying operations and use of equipment on windy days to minimise generation of dust. 
• Limit the size of an exposed works areas where practicable. 
• Ensure that a water supply (such as a water carts) is available during operations, so that it can be 

utilised as necessary. 
• Vehicle wheel wash and wash down if necessary 
• Dust deposition monitoring events to confirm operator inspections. 
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8.6.6 Site Emergency Management Plan 

Potential emergency situations are identified, and emergency procedures documented in a Site 
Emergency Management Plan (SEMP) for site operations. The SEMP includes steps to control further 
loss and triggers for review when there are changes in operations, products or services. Appropriate 
resources will be identified to ensure effective implementation of the emergency response plans and 
relevant internal and external stakeholders will be consulted when identifying potential emergencies and 
developing and testing emergency plans. 

SMRF personnel will be trained to understand and implement crisis, emergency, and business 
resilience plans, with respect to their own roles and responsibilities in the event of an emergency and 
the minimum competency and training requirements (appropriate for likely hazards at sites and 
plant/equipment controlled by the company) will be established for site emergency personnel. 

Suitability, location, and accessibility of emergency equipment will be assessed and suitably maintained 
by competent persons throughout SMRF operations. Resources, including equipment and warning 
devices, required for emergency response and ongoing recovery activities, will be identified, 
maintained, and tested in line with legislative requirements. 

Site evacuation plan and emergency contact list shall be prominently positioned on noticeboards and at 
other suitable locations around the site. Emergency response drills and exercises will be scheduled and 
conducted regularly with learnings from emergency response drills documented and clearly 
communicated. The following elements will be addressed in the plan: 

• Description of hazardous events and the likelihood of occurrence.
• Details of critical prevention and mitigation controls including safety equipment.
• Inventory of potential pollutants.
• Emergency contact list, including emergency services, response personnel and relevant

government agencies.
• Site evacuation plan.
• Emergency response procedures.
• Pollution incident response procedures.
• Roles and responsibilities.
• Minimum competency and training requirements.
• Testing of emergency response procedures and communication of outcomes maintenance of

emergency response equipment and resources review and revision requirements.

8.6.7 Pollution Incident Plan 

The Pollution Incident Plan has been prepared to meet Regulation 6(2)(r) of The Regulation. The PIP 
includes: 

• Site contact details.
• A summary of environmental hazards, impacts and controls (from the operations risk assessment).
• Actions to be taken during or immediately after a pollution incident.
• Contacting the community.
• Staff training.
• Testing and update frequency.

In accordance with the Regulation, the PIP has been verified by the environmental auditor.
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 Incidents, Complaints and Response 

Cleanaway operates a 24-hour community telephone hotline should members of the public seek to 
make complaints about the facility. All complaints to the hotline or received via other means are logged 
in Cleanaway MyOSH system investigated by Cleanaway staff and rectified as necessary. 

The outcome of the investigation and any corrective action taken is recorded in the MyOSH system in 
accordance with the requirements of Cleanaway’s Quality Management System (QMS) certified under 
ISO 9001:2015.  

Cleanaway will inform EPA of any complaint made or environmental incident at the SMRF. All 
complaints and incidents will be investigated per the agreed response protocols and the outcome will be 
communicated to EPA.  

In the event of a complaint or upon EPA request, the following actions will be undertaken immediately: 

• Record the details of the complaint in the Cleanaway MyOSH Incident Management System 
including the time, location and nature of the complaint. If the complaint relates to an odour then 
information on the intensity and description of the odour will be collected. 

• Survey the site to identify any potential or likely cause of the complaint. 
• Correlate complaint times with weather conditions, site activities and deliveries leading up to the 

complaint times. 
• Have a Cleanaway staff member survey the boundary and then possible sources within the Facility 

(if possible). If the complaint is odour related and an odour from site is heading towards a nearby 
residence, then the operator would drive to the residence and check if the odour is apparent there. 
If the odour is verified as coming from site, then operations would cease or change immediately. 

• Develop, document and implement corrective actions as necessary. 
• Maintain records of complaints and corrective actions for auditing purposes. 
• Progressively and regularly communicate the outcomes of the above processes to the complainant 

as they unfold. 

The SEMP is to be followed in the event of an emergency. Incidents are investigated in accordance with 
Cleanaway HSE Standards, comprising the following actions: 

• Incidents, near misses, customer complaints and non-conformities shall be reported through and 
investigated in the appropriate system. Notifications shall be in accordance with Internal 
Notification Matrix. External notifications shall be approved in accordance with the internal 
notification hierarchy.  

• All incidents shall be investigated in accordance with the information supplied in the Quick 
Reference Guide – Incident Reporting and Investigations. 

• Responsibilities for completion of corrective actions are assigned, tracked, and monitored through 
MyOSH. 

• Effectiveness of corrective actions is monitored through key learnings information sheets, safety 
walk (interactions), workplace inspections, formal internal review processes and external audit 
programs. 

• Relevant workers shall be adequately skilled/trained in incident investigation processes. Worker 
and Contractor representatives will be encouraged to participate in incident investigations as 
appropriate. 

• Results of investigations, key learning’s and subsequent changes in written processes resulting 
from the corrective actions shall be communicated to the appropriate management authority and 
where required, internal and external stakeholders. The issuing of Hazard Alerts occurs when 
incident learnings apply to more than one Branch. 

• Compliance shall be maintained with the applicable legislative requirements related to incidents, 
including reporting to the regulatory authorities, documentation and record keeping.  

Corrective actions to address non-conformances arising from incident investigations and the audit and 
inspection program will be documented and tracked within the Cleanaway MyOSH Incident 
Management System. Responsibilities for corrective actions will be clearly defined and the allocated 
time for completion will reflect the risk of the matter. 







Operations and Environmental Management 
 

M18059_024_RPT_Rev7_12May21 
 
 

75 

Aspect  Parameter 

Sampling Parameters • Analytical (ultra-trace level analysis as available): 
 PFAS compounds (analytical suite to be agreed with the Environmental Auditor 

prior to commencement). 
 Total organic carbon (TOC). 
 Total dissolved solids (TDS). 
 Electrical conductivity (EC). 
 Volatile fatty acids (VFAs). 
 Major ions (calcium, magnesium, potassium, chloride as Cl, sulphate as S, 

sodium, bicarbonate alkalinity – as HCO3). 
 Heavy metals (iron, arsenic, cadmium, chromium, nickel, manganese, copper, 

lead, mercury, zinc). 
 Volatile and semi-volatile organic compounds (VOCs and SVOCs). 

• Field: 
 Standing water level. 
 Dissolved oxygen (DO). 
 Redox potential. 
 Electrical conductivity. 
 pH. 
 Temperature. 

Sampling Frequency • 
 

 . 

Sampling Methodology • Sampling will be undertaken in accordance EPA Publication 669 Groundwater Sampling 
Guidelines (April 2000), including: 

 Low flow sampling using a micro-purge kit. 
 Stabilisation of groundwater quality indicators during purging before sampling 

occurs. 
 Samples  preserved and delivered to the laboratory under appropriate chain of 

custody.  
 Standing water level measured with a water level meter or interface probe. 

Quality Control Sampling • Minimum of: 
 One intra-laboratory (‘blind’) duplicate sample analysed by the primary laboratory 

for every 20 groundwater samples collected for analysis. 
 One inter-laboratory (‘split’) duplicate sample analysed by the secondary 

laboratory for every 20 groundwater samples collected for analysis. 
 One field blank sample collected each day of sampling. 
 One trip blank sample collected each day of sampling. 
 Use of laboratory provided containers with preservatives as required for the 

analysis. 
 Decontamination of apparatus between each sampling location. 

8.8.2 On-site Water Quality Monitoring 

Water quality monitoring is proposed for both Spoil Water and Treated Water and will be completed at 
the following locations: 

• Treated Water Pond. 
• Lined cell 1 – Sump (south-east). 
• Lined cell 2 – Sump (south-east). 

The analytical suite, methodology and quality assurance and controls would be per the requirements of 
the auditor-verified landfill environmental monitoring plan (LEMP) (SMEC, 2020) with the inclusion of 
PFAS compounds for Spoil Water Monitoring. A summary of the proposed water quality monitoring is 
provided in Table 8-4. 
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Table 8-4: Water Quality Monitoring  

Aspect  Parameter 

SMRF Locations • Treated Water Pond. 
• Cell 1 – Sump (south-east). 
• Cell 2 – Sump (south-east). 

Sampling Parameters • Analytical (ultra-trace level analysis as available): 
 PFAS compounds.  
 Total organic carbon (TOC). 
 Total dissolved solids (TDS). 
 Total suspended solids (TSS). 
 Turbidity. 

• Field: 
 Dissolved oxygen (DO). 
 Redox potential. 
 Electrical conductivity. 
 pH. 
 Temperature. 

Sampling Frequency • Operational sampling: 
 Monthly (first three months of SMRF operations). 
 Quarterly (for the remainder of SMRF operations). 
 6-monthly thereafter. 

• Monthly level gauging 

Spoil Water Extraction Rate 
(from Lined Cells) 

• Flow meters installed at inlet to settlement ponds 

Sump Level Gauging • Dipped manually or bubbler sump monitoring installed. 
• Use of disposable bailers if dipped manually. 

Sampling Methodology • Grab sample using telescopic sampler from safe location. 

Quality Control Sampling • Minimum of: 
 One intra-laboratory (‘blind’) duplicate sample analysed by the primary 

laboratory for every 20 groundwater samples collected for analysis. 
 One inter-laboratory (‘split’) duplicate sample analysed by the secondary 

laboratory for every 20 groundwater samples collected for analysis. 
 One field blank sample collected each day of sampling. 
 One trip blank sample collected each day of sampling. 
 Use of laboratory provided containers with preservatives as required for the 

analysis 
• Decontamination of apparatus between each sampling location. 

8.8.3 Off-site Surface Water, Sediment and Biota Sampling 

Prior to commencement of SMRF operations it is proposed to complete background surface water 
sediment and biota monitoring at offsite locations to characterise the off-site environment. This is 
proposed in the event that there is an uncontrolled discharge of Spoil Water from the SMRF during 
operations. Background monitoring of the following locations is proposed (specific locations to be 
confirmed): 

• Skeleton Creek. 
• Leakes Road Wetland. 
• Laverton Creek. 
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The purpose of the background sampling is to establish the quality of the water and sediments already 
present in the receiving environment. Initially three sampling rounds of sampling are proposed using the 
methodology described in Table 8-4. 

Background surface water and sediment samples would be analysed for a broader suite of 
contaminants, comprising the proposed analytical and field parameters presented in Table 8-4 and: 

• Nitrogens (nitrate as N, nitrite as N and ammonia NH3 as N). 
• Electrical conductivity. 
• Major ions (calcium, magnesium, potassium, chloride as Cl, sulphate as S, sodium, bicarbonate 

alkalinity – as HCO3). 
• Heavy metals (iron, arsenic, cadmium, chromium, nickel, manganese, copper, lead, mercury, zinc). 
• Volatile and semi-volatile organic compounds. 

Surface water and sediment samples should be collected on three occasions prior to commencement of 
the SMRF operations. Samples should be collected, where practicable, at least one month apart. The 
exception to this is sampling for PFAS compounds which should be undertaken weekly for the first three 
weeks. The initial PFAS results should be assessed and if concentrations above the limit of reporting 
(LOR) are measured then weekly monitoring should continue to establish a statistically significant data 
set. If PFAS compounds are measured below LOR then monitoring should return to monthly in line with 
other surface water monitoring. 

Background biota (fish and invertebrates) sampling will be completed following the initial surface water 
and sediment sampling as this information will be used to prepare an SAQP for the biota sampling (this 
is described further in the MP). 

Off-site surface water quality monitoring will continue during operations at 6-monthly intervals. In the 
event of an uncontrolled discharge of Spoil Water that could have conceptually resulted in a release to 
the surface water environment or if during the monitoring, PFAS compounds are showing a trend of 
increasing concentrations then biota sampling will be completed to assess any impacts. 

8.8.4 Boundary Dust Monitoring 

It is proposed to extend the dust monitoring program recently developed and auditor-verified that is 
used at MRL and documented in the Dust Monitoring Plan (Cardno, 2019). The Dust Monitoring 
Program would be augmented for use at the SMRF with additional sampling rounds and locations to 
account for sensitive receptor locations and prevailing wing direction. A summary of the proposed dust 
monitoring is provided in Table 8-5. 
Table 8-5: Dust Monitoring  

Aspect  Parameter 

Monitoring Type • Daily inspections. 
• Dust deposition monitoring (gravimetric sampling).  
• Weather monitoring (to supplement dust monitoring and assist dust complaints investigation). 

Frequency • Monthly for first six months of SMRF operations at new SMRF locations. 
• Quarterly (commencing at the start of month 1 operations) at new SMRF locations. 
• Three events per year at existing MRL locations.  

Locations • SMRF perimeter. 
• Five boundary monitoring locations at the west and south of the SMRF as shown in Figure 28. 
• MRL weather station. 

Sampling Method • Gravimetric sampling used to calculate the average dust concentration over a 30 day period. 
• Sampling to be in accordance with the existing Dust Monitoring Plan (Cardno, 2019). 
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Aspect Parameter 

Assessment criteria • 4g/m2/month (30 days) – gravimetric sampling.
• No observable dust offsite.

8.8.5 Inspection and Checklists 

To ensure compliance against this EMP, an environmental daily checklist shall be developed and 
implemented by the SMRF Site Manager or authorised representative, with exception reporting to the 
Senior Environmental Business Partner. This should include daily auditing against the control measures 
and the trigger levels/indicators presented in the checklist. Corrective actions arising from the daily 
inspections will be implemented immediately where possible. Issues requiring additional resources or 
investigation, will be escalated by raising an incident in MyOSH.  

The following management aspects will be included as a minimum in the checklist to be included in the 
final OMP: 

• Holding Pens (including ):
 Freeboard.
 Evidence of cracks or loss of containments (including spills).
 Presence or otherwise of supernatant water.
 Presence of water in .
 Dust, noise or odours.

• Lined Cells:
 Freeboard.
 Evidence of cracks or loss of containments (including spills).
 Presence or otherwise of supernatant water.
 Spoil water collection operating effectively (including evidence of clogging).
 Dust, noise or odours.

• Settlement Ponds and Spoil Water Holding Ponds:
 Build-up of sediment
 Freeboard.
 Evidence of cracks or loss of containments (including spills).
 Presence or otherwise of supernatant water.
 Noise or odours.

• House-keeping:
 Treated Water Pond freeboard.
 Mud of sealed haul road at entry that could be trafficked off-site.
 Plant and equipment functioning appropriately.
 Leaks or spills.
 Availability of spill kits.
 Dust, noise or odours.
 Chemicals, oils and lubricants appropriately stored.

• Perimeter inspections:
 No uncontrolled surface-water discharge.
 Offensive odour.
 Nuisance dust.
 Excessive noise.
 Presence of litter, vermin or weeds.
 Presence of spills.
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 Triggers and Contingencies 

8.9.1 Amenity Triggers 

The proposed amenity triggers and contingencies, including dust, noise, odour, stormwater 
contamination) is described in Table 8-6.  
Table 8-6: Amenity Triggers and Contingencies 

Issue Level 1 
Primary 
Indicator 
Trigger 

Level 1 Level 2 

Action  Trigger Level(s) Action 

Noise Noise 
complaint 

Investigate noise source and 
mitigate or terminate noise source 
(i.e. vehicle or plant). 

Out of hours noise 
complaint. 

Mitigate or terminate noise source 
(i.e. contain equipment, remove 
vehicle / replace plant at site if 
possible). 

Dust control Excessive dust 
or exceedance 
of 
4g/m2/month 
(30 days) 
threshold 

Provide additional dust 
suppression measures (if not 
already). 
Provide appropriate PPE (Class 
P1 or P2 particulate respirators 
If dust cannot be controlled, stop 
work, review alternative control 
measures, and provide active 
personnel and boundary 
monitoring.  

As set out in 
relevant SEPPs, 
guidelines and other 
relevant 
publications for 
personnel and 
ambient dust 
monitoring (in 
accordance with the 
project risk 
assessment). 

Stop work immediately. Cover 
exposed soil to prevent dust 
generation. 
Review and implement other 
control measures or complete 
works when wind subsides. 

Contamination 
of public 
roads from 
vehicle 
movements 

Observable 
mud on public 
roads  

Consider water spraying options 
to decontaminate vehicles before 
leaving site, whilst containing 
wastewater and not creating run-
off.  

Observable mud on 
public roads 
discharging into 
stormwater drains.  

Immediately review vehicle 
decontamination procedures. 
Have a roadworthy road sweeper 
available to clean / sweep Middle 
Road and Christies Road. 

Odours Odour 
complaints 

Investigate odour complaint in 
accordance with complaint 
investigation procedure. 

Verified odour 
complaint. 

Stop work immediately. 
Apply odour suppressants as 
necessary  
Review and implement other 
control measures or complete 
works when odour subsides. 

Contaminated 
Stormwater 

Vis ble 
contamination 
in stormwater 

Investigate source of 
contamination. Check controls are 
in place. Upgrade controls to 
prevent contamination of 
stormwater. 

Contaminated 
stormwater 
breakout verified 
from contaminated 
source (such as 
holding pen). 

Implement PIP requirements and 
analytical testing of the 
stormwater if the contamination is 
from a confirmed contaminated 
source. 

Clogging of 
the Lined 
Cells Drainage 

Increasing 
head of water 
in the sump or 
reduced Spoil 
water flow 

Check pump. 
Increase monitoring frequency in 
sump . 
Consider need to use mobile 
water removal plant. 
 

Pump failure 
Increasing head in 
sump or further 
reduced flow of 
spoil water. 

Increase  frequency 
Increase mobile water removal 
infrastructure. 
Segregate cells to contain 
released spoil water. 
Increase groundwater monitoring 
frequency. 
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8.9.2 Groundwater Monitoring Triggers 

The overall approach is based on defining ‘Tier 1’ trigger levels, which are generally based on 
exceedance of an agreed criterion for a contaminant of potential concern (COPC) where, depending on 
the risk, an increase in monitoring and reporting is triggered. A ‘Tier 2’ trigger level is also defined 
which, if exceeded, would result in specific mitigation actions. This approach allows time for 
consideration and review of: 

• Baseline conditions and observed magnitude and rate of departure (i.e. trend) from baseline. 
• Verification of the monitoring results. 
• The appropriate monitoring frequency, and adjustment of this frequency as necessary. 
• Potential need for new monitoring locations. 
• Monitoring and laboratory analytical suite.  
• Technical, financial and logistical assessment of the possible mitigation responses. 
• Likelihood of continued departure from baseline without further action. 
• Preparation to implement mitigation measures. 
• Informing management, client and regulatory authorities. 

This tiered process will allow different risks to be assessed on a case-by-case basis, allowing for the 
tailoring of responses that are specific to the observed scenarios. 

Preliminary trigger levels are summarised in Table 8-7. The trigger levels are based on experience and 
information reviewed to date, and the principle of statistically significant departure from agreed baseline 
conditions. They are likely to change and be refined upon completion of further monitoring, modelling 
and detailed assessment of baseline conditions. 
Table 8-7: Groundwater Triggers 

Criteria Tier 1 Trigger Level Tier 2 Trigger Level 

Contamination 
concentration (plume 
migration) 

Results will be initially compared with the protected 
beneficial use (BU) screening criteria for each 
monitoring parameter. 
A statistically significant trend* of increasing 
concentrations is observed in one or more bores, 
over a minimum of four monitoring rounds (i.e. 
evidence that the impact may be expanding), this will 
constitute an exceedance of the ‘Tier 1’ trigger level. 
Exceedance of the ‘Tier 1’ trigger level would also 
occur if the contaminant is detected above the 
adopted assessment criteria for the first time after 
three consecutive non-detects (NDs). 

Results that exceed the ‘Tier 1’ trigger level 
will be assessed on an individual basis to 
determine whether the ‘Tier 2’ trigger level is 
exceeded or the rate of change is l kely to 
potentially result in an unacceptable risk. 
An unacceptable risk will be considered an 
exceedance of the ‘Tier 2’ trigger level, and 
requiring the implementation of additional, 
‘Tier 3’ mitigation and control measures. 

The trigger level assessment framework and contingencies are described in the MP. 
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 Construction Environment Management Plan 

A construction environment management plan (CEMP) will be developed by the construction contractor 
and approved by Cleanaway prior to any construction commencing. 

The CEMP will conform to the requirements of EPA Publication 1820 (2020) Construction – guide to 
preventing harm to people and the environment and adhere to any construction management conditions 
of the Works Approval. It is expected to address the following components: 

• Governance and reference to any overarching EMP. 
• Purpose and scope. 
• Project information, relevant plans and documentation. 
• Environmental setting and context.  
• Application of environmental policy and regulations. 
• Construction planning, including but not limited to: 

 Roles and responsibilities. 
 Nominated personnel.  
 Risk assessment. 
 Legal requirements. 
 Environmental management controls (including dust, noise, lighting, sediment and erosion 

control).  
 Induction, training, competency, and awareness. 
 Chemical use, storage and handling. 
 Waste management. 
 Crib and lunch area management. 
 Materials management. 

• Communication and consultation. 
• Incidents and emergencies. 
• Non-conformance, corrective actions, preventative actions and continual improvement. 
• Monitoring, reporting and evaluation. 
• Relevant plans, checklists, safe work procedures, permits and approvals appended. 
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 Sampling Analysis and Quality Plan for Categorisation 

This section outlines the proposed sampling, analysis and categorisation process for the Tunnel Spoil 
over and above that already described in AGON (2020). The SAQP is implemented and controlled by 
CPBJH JV and contains information on the following aspects: 

• Expected Tunnel Spoil characteristics (as described in Section 4.0). 
• The requirements and approach to sampling. 
• The scope of further sampling and testing of Tunnel Spoil (location, sample collection and field-

testing requirements, sampling nomenclature, laboratory testing suites). 
• Data quality indicators. 
• Criteria and decision-making rules for Tunnel Spoil categorisation. 
• Monitoring of Tunnel Spoil reuse or disposal compliance. 
• Reporting requirements and independent verification of SAQP requirements. 

The purpose of the additional sampling is to provide assurance to all parties on categorisation of the 
Tunnel Spoil for reuse, and documents the sampling “in principal” to demonstrate the Tunnel Spoil is 
appropriately categorised for reuse for the purposes of approval by EPA. It is intended that the detailed 
sampling, analysis and quality requirements for the sampling described in this section will be added to 
an updated version of the SAQP so that all sampling of the Tunnel Spoil is addressed in a single 
document. 

 Waste Categorisation Sampling Overview 

9.1.1 PFAS 

The SAQP sets out sampling to be conducted and criteria for categorisation of Tunnel Spoil with 
respect to PFAS. It is assumed that the PFAS sampling program detailed in the SAQP will be sufficient 
for categorisation of Tunnel Spoil as NPI waste and permit the containment and reuse options identified 
in this EMP.   

As such, no additional sampling and analysis for PFAS is proposed in this EMP.  

9.1.2 IWRG Parameters 

Domain 2 

The SAQP includes sampling and analysis of Tunnel Spoil for IWRG 621 chemical parameters in 
Domain 2 due to the presence of the former North Yarra Sewer Main. The North Yarra Sewer Main 
would have transmitted a range of industrial effluents and chemical to the Werribee Sewage Farm over 
a number of decades and represents a source of potential contamination. As such, the frequency of 
Tunnel Spoil sampling in Domain 2 reflects the requirements of IWRG 702 for potentially contaminated 
soil. 

Cleanaway do not propose any additional sampling for IWRG parameters in Domain 2 and will rely on 
data generated by the sampling program proposed in the SAQP and waste categorisation made by the 
independent third party to identify containment, reuse or disposal options for Tunnel Spoil from that 
domain.  

Outside Domain 2 

Based on information relating to potential sources of contamination and contamination found along the 
routes of the tunnels, CPBJH JV has concluded that the risk of Tunnel Spoil being “potentially 
contaminated” consistent with the requirements of IWRG 702 to be low. As such, the SAQP does not 
propose sampling for IWRG 621 chemical parameters outside of Domain 2, which is identified as an 
“Exception Zone” compared to the rest of the tunnel alignment.  

To provide additional confirmation that contamination other than PFAS is not present in Tunnel Spoil, 
the SAQP includes Spoil Water sampling and analysis for a broad range of chemical parameters during 
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the initial period that a new geological formation is encountered by TBM. The assumption underlying the 
proposed Spoil Water sampling is that groundwater in a newly encountered geological formation may 
contain contaminants not encountered in portions of the tunnel bored earlier.  

If significant concentrations of chemicals not considered naturally occurring are present in the Spoil 
Water samples, further investigation of the presence of those chemicals may be warranted. As such, 
Cleanaway consider the Spoil Water sampling will provide a useful line of evidence and a partial 
screening tool for IWRG chemicals.  

In addition to the Spoil Water sampling included in the SAQP, Cleanaway are proposing that one 
sample of Tunnel Spoil is collected from each Holding Pen in the SMRF and analysed for IWRG 621 
chemical parameters to provide additional screening for other potential contaminants.  

It is recognised that some naturally occurring concentrations of metals may exceed IWRG 621 criteria. 
It is assumed that the independent third party and Waste Classification Auditor will consider existing 
information on naturally occurring concentrations metals that will not alter the waste categorisation of 
Tunnel Spoil as NPI for reuse at MRL in applying a waste category.  

It is assumed that the Spoil Water sampling and additional Tunnel Spoil sampling for IWRG parameters 
will form an adequate screening process for potential IWRG chemical impacts. Together, the Spoil 
Water and Tunnels Spoil sampling will be referred to as Round 1 sampling. 

If the results of Round 1 sampling indicate potential for contamination associated with IWRG chemical 
parameters to be present in Tunnel Spoil in a particular Holding Pen, additional analysis of the Tunnel 
Spoil in that Holding Pen will be conducted to obtain a statistically significant data set to confirm the 
waste category for that Holding Pen. Additional IWRG categorisation of Tunnel Spoil in a Holding Pen is 
referred to as Round 2 sampling.  

Details of Round 1 and 2 IWRG sampling proposed by Cleanaway are presented in Section 9.3.2 and 
Section 9.3.3 respectively.  

It is noted that the proposed sampling frequency does not explicitly comply with the EPA IWRG 702 
minimum sampling requirements of 1:250 m3 for large volumes of “potentially contaminated” soil. Based 
on the SAQP, the potential for the Tunnel Spoil to exceed the EPA IWRG 621 Fill Material thresholds 
outside identified exception zones for listed contaminants of concern is considered to be low.  The 
sampling frequency proposed by Cleanaway is based on the assumption that Tunnel Spoil generated 
outside of Domain 2 is unlikely to be “potentially contaminated” due to the absence of a specific 
industrial activity that may have been the source of contamination, other than PFAS, at the depths 
below ground level at which the TBMs will operate.  

The additional IWRG sampling proposed by Cleanaway is, therefore considered a robust approach 
which will allow reuse of Tunnel Spoil without any further regard to IWRG parameters.  

9.1.3 EPA Publication 1828 

The list of analytes to classify Fill Material is essentially the same as that in Table 3 of EPA Publication 
1828.1. Analysis of any additional analytes under Table 3 of EPA Publication 1828.1 would be based 
on site history indicating the presence of specific chemicals. The only reason to add to the IWRG 621 is 
if additional site history information provided by CPBJH JV indicated the potential for specific chemicals 
to be present. However, given that IWRG sampling of Tunnel Spoil was not required outside of Domain 
2 in the SAQP, which was approved by EPA, it is assumed that not additional analytes will be required.  

 Responsibility for Sampling 

It is understood that it will be the responsibility of independent third-party to collect all Tunnel Spoil and 
Spoil Water samples required for categorisation i.e. those required by the SAQP and those described in 
Section 9.3.2 and Section 9.3.3.  

We believe that having a single party, the independent third party, complete all sampling and waste 
categorisation activities, will provide a consistent approach and methodology in sample collection, chain 
of custody, sample storage, laboratory analysis and assessment of waste category. 
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Detailed requirements for sampling, laboratory analysis and reporting will be developed noting 
alignment with requirements under the SAQP Attachment A2 “Sampling Procedures and Technical 
Specification for Laboratory Testing and will include details on the following but not necessarily limited 
to: 

• Field documentation: recording of sample location, sample description. 
• Appropriate collection of representative primary, duplicate and triplicate samples. 
• Collection of other quality control samples such as rinsate samples, field blanks and trip blanks 

(where appropriate).  
• Sampling container and volume requirements. 
• Handling and transport of samples to ensure sampling integrity including preservation, holding 

times and chain of custody requirements. 
• Equipment decontamination and PPE requirements. 
• Appropriate selection of primary and secondary laboratories with relevant NATA accreditation for 

the selected analysis (IWRG parameters).  
• Laboratory limits of reporting requirements. 
• Records and data management. 
• Reporting requirements. 

 Cleanaway Sampling Responsibilities 

Table 9-2 presents the tasks and responsibilities for Cleanaway’s sampling requirements to determine 
potential spoil destination either on site, or to its neighbouring facility. 
Table 9-2: SAQP Tasks and Responsibilities 

Task 
No.  

Task Responsibility Comments 

1 Database development for 
management of all incoming 
data for material tracking 
purposes (i.e. ESdat, geographic 
information, vehicle 
identification, Holding Pen 
identification, destination) 

Cleanaway Developed at start of project to ensure that data 
requirements for material tracking are achieved.  

2 IWRG Sampling (Tunnel Spoil 
and Spoil Water) and 
Categorisation for on-site reuse/ 
temporary storage 

Independent 
third party 

As this resource is likely to be a shared resource with 
CPBJH JV a nominal cost has been included in the 
submission to pay for a resource for normal working 
hours, . 

3 IWRG Laboratory Analysis Cost Cleanaway Although an independent third party is proposed for the 
sampling and reporting, Cleanaway has made an 
allowance in its submission for costs of laboratory 
analysis . 

4 Review and confirm analysis 
reports received from 
independent third party and 
CPBJH JV 

Cleanaway Daily review once all data received for a particular 
Holding Pen. 

5 6 Monthly Reporting on on-site 
spoil tracking, analysis and 
reuse/disposal 

Cleanaway 3 reports based on 18-month project timeframe 

6 Environmental monitoring (as 
described in Section 8.0) 

Cleanaway Including off-site surface water sampling and addition of 
biota sampling if PFAS compounds above established 
background levels are detected in the nominated off-site 
locations. 
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 Management of Potential Acid Sulfate Tunnel Spoil 

As discussed in Section 6.6.3, the potential for Tunnel Spoil to be PASS was assessed by  
, a soil scientist with extensive experience in management of PASS and acid mine drainage. 

His report is presented in Appendix F of the EMP.  

The Newport Formation has some potential to generate acidic pore water. However, due to the 
relatively low potential of the Newport Formation to be acid generating and that it will represent only a 
portion of the Tunnel Spoil produced by the TBMs, risk that the spoil will be PASS is considered to be 
negligible. 

Use of a ‘  is proposed when Newport Formation is encountered in the TBMs until 
the PASS status of the Tunnel Spoil can be confirmed. Details of this contingency measure are 
presented in Appendix F.  

No other treatment for PASS is considered necessary at this time. However, if testing shows the Tunnel 
Spoil partly comprised of Newport Formation material to be PASS, it is proposed that the spoil will be 
placed in the Lined Cells and covered with non-PASS containing Tunnel Spoil. 

The  for the Lined Cells will not be unacceptably impacted by PASS and, provided the 
Tunnel Spoil containing PASS is covered within a few days, no acid drainage should be produced in the 
Lined Cells.  
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Off-Site Disposal and Treatment of Prescribed Industrial 
Waste Tunnel Spoil 

This section relates to Tunnel Spoil categorised as PIW at the SMRF only. 

Off-Site Treatment and Disposal of PIW Tunnel Spoil 

CPBJH JV will be responsible for transport and disposal of Category A and B Tunnel Spoil with respect 
to IWRG parameters of Tunnel Spoil PIW with PFAS concentrations above the Specification for 
Containment, including any pre-treatment that may be required. It is noted that due to constraints at the 
receiving facilities, it may not be possible to transfer sufficient Category A or B Tunnel Spoil to empty 
the Holding Pen. In such circumstances, Holding Pens may need to be emptied over prolonged periods 
and will not be available to receive Tunnel Spoil. CPBJH JV or Cleanaway may need to consider 
contingencies if several days of Tunnel Spoil are categorised as Category A or B PIW and a number of 
Holding Pens are not available to receive new Tunnel Spoil.  

It is assumed a copy of the relevant testing data for consignment will be provided to the receiving facility 
before off-site transportation. Any additional testing requested by the off-site receivers or licensed 
facilities must be undertaken by an experienced contaminated land practitioner, in line with IWRG621. 

Any EPA Waste Transport Certificates and other landfill disposal dockets must be retained by the waste 
producer (contractor, tenant and/or site owner).  

EPA licensed trucks with covers shall be organised by the CPBJH JV for transportation of Category A 
or B PIW. 

Offsite Disposal of Category C Tunnel Spoil to MRL 

Category C contaminated Tunnel Spoil from the SMRF will be directed to MRL via internal haul road 
using ADTs (or similar) truck movements. Entry to MRL from the SMRF will be via a dedicated 
weighbridge to enable waste, consignment, receipt and tracking by the MRL landfill operations team. 
This activity is not addressed by the EMP other than a summary of the transport and tracking 
requirements provided in Section 12.4.   

Cleanaway will be responsible for transport and tracking of Category C PIW. Details of material tracking 
are presented in Section 13.0. 
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 Materials Transport and Tracking 

To ensure the orderly tracking and transport of Tunnel Spoil from ‘cradle to grave’, a materials transport 
and tracking system shall be developed. The system would be developed by CPBJH JV as the 
generator of the material. However, Cleanaway would need to implement and coordinate parts of the 
system. 

This section outlines the “in principal” requirements of the proposed materials tracking and tracking 
process to demonstrate the material can be appropriately tracked for the purposes of approval by EPA. 
The main elements of the materials tracking system are described in Table 13-1. The material tracking 
system will be finalised prior to commencement of SMRF operations. 
Table 13-1: Material Tracking Requirements 

Tracking 
Activity 

Timing Description/ Actions Responsibility  Comment 

Spoil Origin 
Information 

Prior to truck 
arriving at 
the SMRF 

Information to be received includes but not limited 
to:  
• Vehicle ID (either number plate, GPS truck 

ID or both), date of loading, transport and 
delivery of weighed tonnes. 

• Load source (the Tunnel Spoil of origin/ 
approximate source chainage, which TBM). 

CPBJH JV This information 
must be received 
prior to trucks 
arriving on site.  

SMRF receival At SMRF 
weighbridge 

• Vehicle ID (either number plate, GPS truck 
ID or both), date of receipt, tonnage 
received at weighbridge. 

• Determine Holding Pen destination based 
on information received on “Spoil Origin 
Information” above. 

Cleanaway Destination will be 
determined based 
on information 
received from 
CPBJH JV 
regarding each 
individual truck and 
dog’s contents. 

Sampling At WGTP 
site or 
sampling 
gantry at the 
SMRF 

• PFAS sampling as per SAQP. 
• EPA IWRG 621 sampling per this EMP. 
• Any other sampling required as per SAQP 

(e.g. acid sulfate soil potential).  

Independent Third 
Party 

Sampling records 
must include truck 
ID, source TBM, 
approximate 
chainage, time 
sampled and 
Holding Pen 
destination as 
identified at the 
weighbridge. 

Holding Pen 
receival  

At Holding 
Pen 

Information to be verified at designated Holding 
Pen 
• Visual check and record truck ID and 

confirming it matches information received 
at gate regarding its proposed destination. 

Cleanaway Information will be 
collated and 
checked daily to 
ensure no non-
compliance. 

Waste 
Categorisation 

Prior to 
emptying the 
Holding Pen 

Categorisation report to be received which 
includes the following: 
• PFAS categorisation 
• EPA IWRG 621 categorisation 
• Any other categorisations required to 

determine containment, reuse or disposal 
requirements.  

• Identification of Holding Pen number 

Independent third 
party 

The timing of 
receipt of this 
information is 
critical to ensuring 
no delays in empty 
Holding Pen 
availability. 
The categorisation 
must be suitable 
for both on-site 
reuse/containment 
and where 
required, off-site 
disposal.  
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Tracking 
Activity 

Timing Description/ Actions Responsibility  Comment 

Containment, 
Reuse or 
Disposal 
Determination 

Prior to 
emptying the 
Holding Pen 

Confirm appropriate containment, reuse or 
disposal requirements.  
Confirm proposed destination. 
Remove any standing water from the Holding 
Pens with a .  

Cleanaway The proposed 
reuse options are 
described in 
Section 11. 

Emptying of 
Holding Pens 

Vehicle 
loading from 
Holding Pen 

• The depth of spoil in will be measured from 
the tipping curb to provide an estimate of 
the total volume in Holding Pen. 

• Vehicle ID (either number plate, GPS truck 
ID or both). 

• Truck mass and capacity. 
• Estimated volume of spoil (i.e. how full). 
• Direction on destination. 
• Confirmation that identified destination will 

accommodate/ accept material. 

Cleanaway Type of vehicle will 
be dependent on 
proposed 
destination (e.g. 
transport for onsite 
reuse will not 
require EPA 
licensed vehicles 
for transport).  

Final 
Destination  

At 
destination 
site/ receival 
site 
weighbridge. 

For on-site containment or reuse: 
• Visual check and record truck ID and 

confirming its Holding Pen and proposed 
destination are correct. 

• Recording of date, time and destination 
location (including specific details such as 
cell, layer where placed in engineered 
containment. 

For off-site disposal,  
• Creation of Waste Transport Certificate 

(EPA online). 
• Recording of Vehicle ID (either number 

plate, GPS truck ID or both), date of 
loading. 

• Record Holding Pen number and number of 
trucks loaded 

• Provision of waste categorisation.  
• Record mass of truck and dog in and out of 

SMRF. 
• Receipt of weighbridge data from disposal 

facility. 
• Receipt of acceptance from off-site disposal 

destination via EPA online Waste Transport 
Certificates.  

Cleanaway 
 
 
 
 
 
 
 
 
 
CPBJH JV 
 
CPBJH JV 
 
 
Cleanaway 
 
CPBJH JV 
 
Cleanaway 
 
CPBJH JV 
 
CPBJH JV 

Records to be 
maintained and 
checked on a 
weekly basis for 
compliance 
purposes. 

Reporting Per Table 23 
of SAQP 

Provision of data and reporting in accordance 
with requirements outlined in the SAQP 

All parties It is noted that an 
independent third 
party will be 
responsible for 
provision of spoil 
reuse/ disposal 
reports.  

The following information will be recorded and retained by Cleanaway for at least 2 years: 

• The quantity of Tunnel Spoil received at the SMRF and the dates on which it was received. 
• The quantity of Tunnel Spoil removed from the Holding Pens for placed in the Lined Cells and the 

date on which it was placed. 
• The quantity of Spoil Water removed from the Holding Pens and Lined Cells and directed to the 

WTP for treatments and the date on which it was removed. 
• The quantity of Tunnel Spoil and Spoil Water removed from the SMRF for deposit at a site licensed 

to accept industrial waste of that kind and the date on which it was removed. 
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 Traffic Management 

 Haulage to the SMRF from WGTP Sites 

Haulage of all Tunnel Spoil from WGTP sites to the SMRF will be the responsibility of CPBJH JV. 
Access to the SMRF for trucks delivering Tunnel Spoil will be as follows: 

• The Western Freeway to the Christies Road exit. 
• South on Christies Road to the intersection of Middle Road. 
• Right onto Middle Road to the Site Entrance. 
• Through the Site Entrance to the Gatehouse. 

The public road system surrounding the site and Site Entrance are shown on Figure 1. The truck routes 
from the Western Freeway to the SMRF entrance is shown on Figure 8. Trucks leaving the SMRF will 
turn left back on to Middle Road, left onto Christies Road and re-join the Freeway at the Christies Road 
entry.  

 Traffic Management at the SMRF 

A traffic management plan for internal operations at the SMRF will be developed prior to first operation 
of the SMRF. The traffic management plan will address safe movement of delivery vehicles, haulage 
vehicles together with site plant light vehicles at the SMRF only. 

The SMRF entry configuration, including traffic separation and lane use is provided to support the 
approval in Figure 12 and Figure 13. 

14.2.1 Delivery Trucks 

Proposed internal traffic flows for trucks delivering Tunnel Spoil are shown on Figure 11 although this is 
subject to confirmation in the final internal traffic management plan. 

Truck movements between the Gatehouse to tipping curbs of the Holding Pens (i.e. the  
 and back to the Site Entrance will be via one of three loops (refer to Figure 16), depending on the 

Holding Pen allocated to each truck.  

Cleanaway reserves the right to ban any truck drivers not complying with the requirements of the traffic 
management plan or instructions from Cleanaway.  

All delivery trucks will be required to pass through the wheel wash located at the site entrance prior to 
departure.  

14.2.2 Internal Haulage 

Cleanaway will engage contractors to load and transport Tunnel Spoil categorised for reuse and 
Category C PIW to MRL using ADTs (or similar) via internal Haul Roads over a dedicated calibrated 
weighbridge to enable waste receipt and tracking by the MRL landfill Operations team.  

Internal trucking will move from the unloading end of the Holding Pens ) to 
the destinations. 

Trucks unloading Tunnel Spoil may intersect delivery truck flows at key intersections. The Traffic 
Management Plan will document traffic control measures to be implemented at key intersections, 
including right of way and use of 2-way radio communications.   
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 Haulage of Category A and B Tunnel Spoil Off-site 

Loading of Tunnel Spoil categorised as Category A and Category B PIW or with concentrations of 
PFAS in excess of NPI waste criteria (i.e.  of leachable PFOS and PFHxS) from the Holding Pens 
into vehicles will be completed by Cleanaway. It is assumed that haulage and disposal of such material 
will be undertaken by CPBJH JV. This activity is not addressed by the EMP. 

Haulage of PIW must be under the appropriate EPA Waste Transport Certificates and disposal dockets 
must be retained by the waste producer (contractor, tenant and/or site owner). EPA licensed trucks with 
covers shall be organised by the CPBJH JV for transportation of Category A or B PIW. 

 Vehicle Control and Decontamination 

All vehicles transporting materials around the site shall be operated in a manner so as to prevent loss of 
materials during loading, transport and unloading activities. The truck drivers shall be responsible for 
maintaining the cleanliness of their vehicles as they leave site. Adequate truck cleaning equipment will 
be made available by Cleanaway for the drivers’ use. A street sweeper shall be deployed periodically to 
minimise the transport of mud offsite. 
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 Stakeholder Assessment and Consultation 

 Stakeholder Engagement Plan 

Cleanaway has developed a Community Engagement Plan for the project, which is included as 
Appendix J. Cleanaway has also used their existing MRL Community Reference Group (MRLCRG) 
forum to consult on this project. The purpose of the MRLCRG forum is to share information about the 
landfill operations with the community members that represent the interests of the wider community.  

An overview of Cleanaway’s Engagement and Education programs for MRL is also presented in 
Appendix J. 

 Stakeholder Consultation 

Engagement activities have been completed with a number of stakeholders pursuant to the EPA 
approval and planning scheme amendment, including with EPA, DELWP, City of Melton, City of 
Brimbank, CPBJH JV and the MRLCRG. 

Cleanaway has prepared a website to provide information on this proposal, including a short video 
describing the SMRF operations that can be accessed at: https://www.cleanaway.com.au/melbourne-
regional-landfill-mrl/smrf/ 

Specific engagement activities with EPA throughput initial development of the EMP comprised: 

• Meetings with EPA officers responsible for facilitating approvals associated with infrastructure 
projects on: 
 5 February 2020. 
 12 March 2020. 
 20 May 2020. 
 3 July 2020. 

• A draft EMP was submitted to EPA on 8 May 2020 and comments were received on the draft on 
15 May 2020. This final version of the EMP includes consideration of EPA and the Environmental 
Auditor’s comments on the draft EMP. 

• Provision of draft guidelines for EMP requirements provided by EPA on 12 June 2020, which are 
now superseded by the Regulations. 

• Provision of a letter dated 18 June 2020 entitled: Levy Exemption Clarification Request. Letter 
provided in response to Cleanaway’s letter to EPA dated 18 March 2020. 

• Provision of comments from EPA on the updated EMP on 3 September 2020 and follow-up 
discussions prior to submission of the next revision of the EMP. 

• Provision of comments from EPA on Rev6 of the EMP on 23 April 2021 and discussions prior to 
submission of the final EMP. 

Subsequent discussions, meetings and correspondence between EPA and Cleanaway has occurred 
pursuant to submission of the most recent revision of the EMP. 
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Ongoing Consultation 

Cleanaway is committed to ongoing consultation of the project through the EMP assessment process 
and is planning to conduct the following: 

• The MRLCRG meets quarterly and Cleanaway representatives intend to provide an update to the
project at the next meeting.

• Provide regular updates to Council on progress of the project.
• Respond to queries by stakeholders and interested third parties promptly.
• Provide additional information on the project to EPA and consultation agencies, as required, to

progress the EMP application.
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Principles and Limitations 

The following principles are an integral part of drafting the EMP and are intended to be referred to in 
resolving any ambiguity or exercising such discretion as is accorded the user. 

Area Description 

Limitations of Information This EMP has been prepared by Senversa for the use of Cleanaway Operations Pty Ltd 
(Cleanaway). 

The sources of information used by Senversa are outlined in this Report. In preparing the 
Report, Senversa has relied upon information regarding the Spoil Management and Reuse 
Facility (SMRF) prepared by companies including but not limited to Agon Environmental, 
Cardno, EES, Jacobs Aurecon Joint Venture, CPBJHJV, DCE, GTA, Shamrock, Monford, 
Tract, Biosis, Marshall Day Acoustics, SLR, SMEC and Cleanaway and no independent 
verification of this information has been made beyond the agreed scope of works and we 
assume no liability for any inaccuracies in or omissions to that information. No indications 
were found during our development of the Report that information contained in this Report as 
provided to Senversa was intentionally false.   

Level of Assessment Senversa prepared this Report in a manner consistent with the level of care and skill ordinarily 
exercised by members of Senversa’s profession practicing in the same locality under similar 
circumstances at the time the services were performed.  

Nature of Advice This Report should be read 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. Senversa does not 
seek or purport to provide legal or business advice.  




