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TBM Tunnel boring machine 

TCLP Toxicity Characteristics Leaching Procedure 

SBT Works Central Tunnel Package of works for the Sydney Metro West Project 

VENM Virgin excavated natural material is material (such as clay, gravel, sand, soil and rock) 

that: 

(a) is not mixed with any other type of waste 

(b) has been excavated from areas of land that are not contaminated. 

WSA Western Sydney Airport 
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1.4. Interactions with other management plans 

This SMP is a Sub-Plan of the Construction Environmental Management Plan (SMWSASBT-CPG-
1NL-EV-PLN-000002) (CEMP). It has the following interrelationships with other management sub 
plans and documents: 

• Soil and Water Management Sub-Plan (SMWSASBT-CPG-1NL-NL000-WA-PLN-000002) 
– Together with the Contamination and PASS Management Procedure (SMWSASBT-CPG-
SWD-SW000-CT-PRO-000001), the documents detail the process for managing potential 
contamination  

• Waste and Recycling Management Sub-Plan (SMWSASBT-CPG-1NL-NL000-WM-PLN-
000001) – provides the waste classification process for spoil that is surplus to needs and 
identifies reuse/disposal locations 

• Noise and Vibration Management Sub-Plan (SMWSASBT-CPG-1NL-NL000-NV-PLN-
000001) addresses the noise and vibration impact of the SBT Works including spoil 
handling and haulage 

• Construction Traffic Management Plans address the traffic and transportation impacts of 
spoil haulage 

• Sustainability Management Plan (SMWSASBT-CPG-1NL-EV-PLN-000001) includes 
reference to waste minimisation strategies, including spoil reuse.  
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2. Legal and other requirements 

2.1. Legislation 

This Sub-Plan has been prepared in accordance with relevant legislative requirements, including: 

• Environmental Planning and Assessment Act 1979 

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

• Protection of the Environment Operations (Waste) Regulation 2014 

• Contaminated Land Management Act 1997 (CLM) 

• Waste Avoidance and Resource Recovery Act 2001 

• Roads Act 1993. 

Refer to the CEMP for details of legislative obligations. 

2.2. Project compliance requirements 

Relevant compliance obligations arising from the SSI 10051 Planning Approval, REMMs, CEMF, 
and contractual requirements are summarised in the Compliance Matrix included at the beginning 
of this Sub-Plan and detailed in Part B. 

2.3. Guidelines 

Additional guidelines and standards relating to the management of spoil include: 

• Waste Classification Guidelines, Part 1: Classifying Waste (EPA November 2014) 

• Addendum to the Waste Classification Guidelines (2014), Part 1: Classifying Waste (EPA, 
October 2016 

• Waste Classification Guidelines, Part 4: Acid Sulfate Soils (EPA November 2014) 

• Australian and New Zealand Guidelines for Assessment and Management of Contaminated 
Sites (ANZECC/NHMRC 1992) 

• Contaminated Sites: Guidelines for the NSW Site Auditor Scheme (EPA 1998) 

• Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites (EPA 
1997a) 

• Contaminated Sites: Sampling Design Guidelines (EPA 1995b) 

• Acid Sulfate Soil Manual (NSW Acid Sulfate Soil Management Advisory Committee 1998). 

2.4. Licensing and Approvals 

An Environment Protection Licence (EPL) has been issued under the POEO Act for the SBT 
Works and is available on the EPA website (Licence 21672).  All relevant conditions of the EPL are 
addressed in this Sub-Plan and the Waste and Resource Management Sub-Plan.      

2.5. ISCA IS Rating requirements 

CPBG is required to obtain an Excellent Infrastructure Sustainability Rating (IS) Rating (minimum 
score of 75) from the Infrastructure Sustainability Council (ISC) v. 1.2 for the “design” and “as built” 
SBT Works. As part of the IS Rating submission, spoil management will be considered in the air 
quality and waste management credits. Spoil management measures are addressed in Section 0 
and Part B of this Sub-Plan. Further detail on CPBG’s IS Rating strategy is set out in the 
Sustainability Management Plan (SMSMW210-JCG-SW000-EN-PLN-000012). 
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4. Spoil management strategy 

4.1. Reducing spoil generation through design development 

Due to the requirements of the SBT Works D&C Deed, including specifications for tunnel diameter, 
Cross Passages and station box volumes, there is limited scope to reduce spoil volumes. 
Notwithstanding, options to minimise spoil generation were identified during the design 
development and are detailed in the sections that follow.  

4.1.1. Optimising TBM segmental lining thickness to reduce TBM 

tunnel excavation diameter 

Adopting the concept of twin bore tunnels, in place of options to use a single, larger bore tunnel to 
house both tracks, will generate significantly less spoil.  The required profile for a Metro project, 
which is a single track square vehicle envelope, lends itself to a TBM excavation method. The 
circular profile allows for the train pathway while providing space for services and optimising 
ventilation requirements. The result is one of the more efficient profiles in terms of spoil generation. 

4.1.2. Use of shielded TBMs with single pass excavation and lining 
process 

The use of precast segments negates the need for separate primary and secondary linings, thus 
reducing the cut profile for a single support lining, which in turn reduces spoil generation. 
Eliminating the need for a primary lining also improves spoil quality, due to the absence of 
construction-related contaminants associated with other types of TBMs (e.g. main beam/open 
shield). 

4.1.3. Optimising the Service Shaft Shape 

By optimising the service shaft shape and using D-walls as a permanent structure, we will be able 
to reduce the excavation volume by approximately 5800 Bank Cubic Metres (BCM). 

4.1.4. Value engineering options 

Our option to move the airport dive portal toward the airport business park station will replace 
approximately 214 m of the dive excavation with twin bored tunnel.  The result is a reduction in the 
excavation volume by approximately 103,500 BCM. 

4.2. Maximising beneficial spoil reuse 

The majority of excavated spoil material from the SBT Works is expected to be uncontaminated 
crushed shale. One of CPBG’s objectives, as outlined in Section 1.2, is to target 100% beneficial 
reuse (on site or off site) of reusable spoil (VENM or ENM). This section details the strategy for 
achieving this requirement. 

4.2.1. Spoil reuse hierarchy 

The strategy for management of spoil material will be guided by the hierarchy in   
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− Spoil management hierarchy 

− Distance from the work sites for off-site reuse options 

− Land use, planning approval status and relevant licence conditions 

− Availability of the site to accept spoil from the SBT Works 

− Practicality of the method of reuse 

− Safety of stockpiling locations 

− Cost. 

CBPG intend to use the FS01 site (on-airport) as the primary location for reusable and suitable 
material generated during the SBT Works.  Approximately 89% of the material generated by CPBG 
excavation works is expected to be VENM or ENM and will therefore be placed directly at the FS01 
site. Disposal sites that feature higher on the Sydney Metro spoil hierarchy will be prioritised for 
material that is not VENM, ENM or otherwise suitable for reuse. 

Reflecting the requirements of the EPL (Condition 5.6), excavated material suitable for re-use 
within the premises may be transported to another part of the premises or from the Sydney Metro 
Western Sydney Airport Project including on-airport sites, to the premises. 

Where spoil cannot be classified as either VENM or ENM, CPBG will determine the feasibility of 
beneficial reuse by characterising the spoil against the specific contaminant concentration (SCC) 
and toxicity characteristics leaching procedure (TCLP) values in Tables 1 and 2 of the NSW 
Environment Protection Authority (EPA) Waste Classification Guidelines Part 1 (2014) and 
Appendix C of the Sydney Metro's 02.07.001 SMWSA Spoil Management Strategy.  Retention of 
spoil on the WSA site that is not classified as VENM or ENM is subject to approval by the Airport 
Environment Officer. 

Where contamination meets the requirements for General Solid Waste, CPBG will identify 
receivers who are able to re-use or recycle spoil that meets the General Solid Waste thresholds as 
outlined in the NSW EPA Waste Classification Guidelines (2014). Alternatively, CPBG may apply 
to the EPA for a Resource Recovery Order or Exemption granted under the Protection of the 
Environment Operations (Waste) Regulation 2014 (refer to Section 4.4). 

CBBG is responsible for managing the transport of all material by both haulage contractors and the 
JV to the correct final locations.  Potential spoil offsite reuse locations will be identified by the spoil 
haulage contractor(s) engaged by CPBG. Haulage contractors will ensure the following: 

• Agree to commercial terms with the site operator and / or owner 

• Provide CPBG with the following information from each place of disposal to confirm that 
they can lawfully receive the spoil being transported there: 

− A letter from the receival location confirming that the type of waste can be lawfully taken to 
that facility 

− A copy of the relevant planning documentation to confirm that material can be accepted 
(i.e. EPL, planning approval or development approval) 

− A completed Section 143 Certificate for the proposed site. 
 

The above information will be documented on the Spoil Receival Site Approval Checklist 
(SMCSWTSE-JCG-TPW- EM-FRM-004003), including a declaration signed by the spoil haulage 
contractor.  The Spoil Receival Site Approval Checklist will then be reviewed by CPBG and, once 
the site has been confirmed to be able to accept the material, the register of receival sites 
(Appendix A of the Construction Waste and Recycling Management Plan SMWSASBT-CPG-1NL-
NL000-WM-PLN-000001) will be updated and circulated to the Construction Team for reference. 
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4.2.3. Ongoing refinement of the spoil reuse strategy 

Potential spoil reuse opportunities outlined in Section 4.2.1 will continue to be investigated 
throughout the SBT Works. Emphasis will be placed on selecting reuse options which rank highly 
in the spoil reuse hierarchy wherever practicable.  

4.3. Spoil testing and classification 

The classification of spoil will be undertaken in line with the Waste Classification Guidelines, 
Part 1: Classifying Waste (NSW EPA November 2014), the Waste and Recycling Management 
Procedure SMSMW210-JCG-SW000-EN-PRO-000038 and the Sydney Metro Waste Classification 
Procedure.  The classification of material will be managed at each extraction site and a material 
tracking system will be implemented for spoil transferred between worksites and off-site.  

Spoil will be classified as: 

• VENM – generally there are no restrictions on reuse options of VENM, however some 
receival sites may be governed by site-specific reuse requirements, e.g. salinity 
requirements of some Western Sydney councils 

• Excavated Natural Material (ENM) – beneficial reuse to be undertaken in line with the 
Excavated Natural Resource Order/Exemption 2014. Some receival sites may be governed 
by site-specific reuse requirements in addition to those detailed in the exemption 

• Potentially contaminated material – requires management or disposal in line with EPA 
guidelines (refer to the Soil and Water Management Sub-Plan SMWSASBT-CPG-1NL-
NL000-WA-PLN-000002). Waste will only be exported to a site licensed by the EPA for the 
storage, treatment, processing, reprocessing or disposal of the subject waste, or in 
accordance with a Resource Recovery Exemption or Order issued under the Protection of 
the Environment Operations (Waste) Regulation 2014, or to any other place that can 
lawfully accept such waste. 

The spoil engineer at each worksite will manage the stockpiling of excavated material for testing as 
outlined above and ensure stockpile management requirements are implemented, including: 

• Separate differently classified materials to avoid cross-contamination and maximise reuse 
and recycling opportunities 

• Avoid placement of stockpiles in drainage lines, channels or paths 

• Establish adequate measures to prevent erosion and transportation of sediments (refer to 
the Soil and Water Management Sub-Plan SMWSASBT-CPG-1NL-NL000-WA-PLN-
000002). 

4.4. Resource recovery exemptions 

The POEO Act defines ‘waste’ for regulatory purposes and establishes management and licensing 
requirements for waste classification, resource recovery exemptions, general immobilisation 
approvals and requirements for immobilisation of wastes.  

The POEO Waste Regulation (2014) enables the EPA to issue resource recovery orders and 
exemptions for material that does not meet the definition of VENM or ENM if it can be shown that 
the material can be used for another purpose, rather than being disposed of. 

The EPA may also issue specific orders and exemption to enable the reuse or recycling of 
identified materials at specified locations, subject to an application process. The EPA will issue a 
resource recovery exemption and order only where the intended use will be beneficial and cause 
no harm to the environment or human health. 

Where possible, the disposal of excavated material under resource recovery orders will be 
prioritised over disposal to landfill. Relevant orders include the Excavated Natural Material Order 
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2014, Reclaimed Asphalt Pavement Order 2014, Recovered Aggregate Order 2014, and Treated 
Drilling Mud Order 2014.  

CPBG will identify and assess specific resource recovery opportunities in consultation with Sydney 
Metro and apply to the EPA for specific orders and exemptions where relevant. Opportunities 
identified that may be subject to EPA application for a specific order and exemption include the 
beneficial reuse of EPB and excavated material affected by ground support materials.  

TBM spoil will be managed at the point of extraction (Orchard Hills) to ensure the moisture content 
is suitable for transportation and reuse. Sufficient space will be available at the Orchard Hills 
extraction site to process the EPB TBM material with excessive moisture content. This requirement 
will be managed by spreading it on site and drying, mixing it with lime, or mixing it with other TBM 
spoil with the same characteristics, in accordance with the requirements of the Resource Recovery 
Order. 

4.5. Spoil haulage  

CPBG have developed a spoil haulage strategy using detailed constructability analysis, along with 
vehicle movement studies and noise impact assessments. To maintain effective spoil removal 
while minimising impacts on pedestrians, traffic, and sensitive receivers, CPBG will: 

• Review site access and haulage routes based on time periods/truck size and frequency 

• Consider flexible alternate scheduling 

• Implement truck marshalling to reduce wait times and truck idling at SBT worksites 

• Select the most direct route from local roads to the closest arterial and motorway network 

• Ensure traffic controllers (or other appropriate treatment supported by a road safety risk 
assessment) are engaged when spoil trucks are required to cross a public footpath when 
exiting a site. 

In addition, a weighbridge will be installed, operated and maintained at all spoil removal sites to 
manage mass compliance of all heavy vehicles released onto the public road network.  Where 
there is limited space within the respective worksites, alternative means of mass management will 
be implemented subject to Sydney Metro approval. 

All heavy vehicles used for spoil haulage will be clearly marked on the sides and rear with the 
Project name and application number to enable immediate identification by a person viewing the 
vehicle standing 20 metres away. Specific heavy vehicle requirements are detailed within the 
Construction Traffic Management Plans. 

The locations of all heavy vehicles used for spoil haulage will be monitored in real time through 
GPS tracking.  Records of monitoring will be made available electronically to the Planning 
Secretary and the EPA on request for a period of one year following the completion of the SBT 
Works. 

4.6. Waste receival 

In accordance with the EPL (Condition 5.5), CPBG will not cause, permit or allow any waste 
generated outside the licensed premises and Sydney Metro Western Sydney Airport Project 
including on-airport sites to be received at the licensed premises, except: 

• VENM 

• As expressly permitted by a condition of the EPL 

• A resource recovery order and/or resource recovery exemption under the Protection of the 
Environment Operations (Waste) Regulation 2014. 
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Part B – Systems and tools 
Part B of this Sub-Plan details the systems and tools that will be implemented by CPBG to 
minimise the spoil impacts of the SBT Works will be minimised. Part B contains the following: 

• Environmental Elements and Expectations: These describe what is required of the SBT 
Works to implement the objectives of CPBG’s Environment and Sustainability Policy: 

− Element – Key aspects for managing this function in delivering the SBT Works 

− Expectation – The outcomes to be achieved as part of each Element. 

• Requirements: These are the specific actions performed to demonstrate compliance with 
the Elements and Expectations. 

• Responsibility and Key Contributor: This information is included to ensure absolute 
clarity as to those people responsible for achieving compliance with the stated Expectation, 
as well as those that will need to assist/contribute to achieving compliance. 

• Deliverables: This column of the table lists the tangible outcomes to be produced to 
demonstrate compliance with the environmental Elements and Expectations. 

 






























