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1 INTRODUCTION 

1.1 Purpose 

This Construction Groundwater Management Plan (GMP or Plan) forms part of the Construction 
Environmental Management Plan (SMWSTSPW-GEA-SWD-EN-PLN-000001) (CEMP) for the 
Sydney Metro Stations Package West (SPW) project (SPW or the Project). 

The purpose of this GMP is to describe the groundwater management measures that will be 
implemented during construction of the SPW works to ensure compliance with: 

• The Planning Approval Conditions of Approval (CoA) applicable to SPW works 

• Measures listed in the Environmental Impact Statement (EIS) as amended by the Submissions 
Report known as the Revised Environmental Management Measures (REMMs). 

• Sydney Metro Phasing Report 

• Green Star Buildings v1c Submission Guideline 

• Sydney Metro West Sustainability Plan (2022) 

• All applicable Legislation and Guidelines.  

This GMP gives effect to the Planning Approval and supporting environmental assessment 
documentation. It does not vary, replace or reinterpret the CoA or any other statutory requirement. 

1.2 Scope and Application 

This GMP applies to all construction activities undertaken as part of the SPW works that have the 
potential to generate groundwater impacts. 

The GMP applies to construction activities associated with the following SPW metro stations: 

• Westmead  

• North Strathfield  

• Burwood North  

• Five Dock 

• The Bays. 

The GMP applies to all phases of SPW construction, including enabling works, utility works, main 
works, temporary works and ancillary activities associated with construction of the new stations 
and precincts. These construction activities would be undertaken within the approved construction 
footprints, as well as the surrounding road reserves and public domain areas as described in the 
EIS and RtS Report but excluding Low Impact Work as defined by the Project Approval. A detailed 
scope summary at each SPW station is provided in Section 1.8 of the CEMP.  

It is noted that some station construction activities assessed in the EIS are outside of the SPW 
scope and will be delivered as part of a separate package of works as detailed in Stage 3 Phasing 
Report. Activities not related to the SPW Project that were identified to have potential groundwater 
impacts include: 

• Excavation and fit-out of a new underground concourse to the Westmead Train Station 

• Construction of the traction substation at the Bays 

This GMP applies to all personnel, subcontractors and suppliers engaged in SPW works where 
their activities may influence groundwater outcomes. 
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1.3 Background 

SPW works comprise construction of multiple geographically discrete station sites within highly 
urbanised environments and interface with earlier Sydney Metro West packages, utilities works 
and third-party developments. The SPW scope primarily involves construction within completed or 
substantially completed station boxes, shafts and caverns and associated surface and structural 
works, rather than bulk excavation or tunnelling. 

Groundwater impacts from SPW works have been identified and assessed through the EIS, EIS 
Technical Paper 8 Hydrology, Flooding and Water Quality, and the Response to Submissions 
(RtS) Report. Station-specific traceability to these assessment documents is summarised in Table 
1-1. This table provides a high-level reference to the principal sections addressing construction 
groundwater management for each station.  

Table 1-1: Construction Groundwater – Station Traceability Matrix 

Station EIS Part B  EIS Technical Paper 8 RtS Report 

Westmead Section 7.10 Section 4.1, 6 Section 2.3, 4.3.4, 7.2.8, 7.3.5, 9.3 

North Strathfield Section 10.10 Section 4.4, 6 Section 4.3.4, 7.5.19, 9.3 

Burwood Section 11.10 Section 4.5, 6 Section 4.3.4, 9.3 

Five Dock Section 12.10 Section 4.6, 6 Section 4.3.4, 7.5.19, 9.3 

The Bays Section 13.10 Section 4.7, 6 Section 4.3.4, 7.7.8, 7.7.13, 9.3, 
9.10.6 

The EIS groundwater assessment was undertaken using conservative assumptions and 
considered potential groundwater inflows, groundwater quality, interaction with surface water 
systems and the need for groundwater monitoring and management measures during construction. 

Consistent with the approved EIS and RtS documentation, this Plan does not re-assess 
groundwater impacts at a strategic or proposal-wide level. Instead, it establishes the framework for 
managing groundwater during delivery of the SPW works, recognising that: 

• Primary groundwater interception, dewatering and bulk excavation have largely been 
completed under earlier packages, 

• Residual groundwater inflows, seepage and groundwater quality considerations remain 
relevant during SPW construction, and 

• Inherited groundwater systems and assumptions must be verified and managed to ensure 
lawful and compliant delivery. 

1.4 Environmental Management System (EMS) Overview 

Environmental management for the SPW works is delivered through the application of Gamuda 
Engineering Australia’s Integrated Management System (IMS), as implemented at Project level 
through the SPW CEMP. 

The SPW CEMP establishes the overarching environmental management framework for the 
Project and defines the governance arrangements, responsibilities, procedures and controls used 
to identify, manage and monitor environmental risks during construction. The CEMP is 
implemented through a structured hierarchy of management plans, sub-plans and monitoring 
programs. 

This GMP forms part of that hierarchy and provides discipline-specific requirements for the 
management of construction groundwater risks associated with the SPW works. The GMP 
supports the implementation of the SPW CEMP by detailing groundwater management-specific 
objectives, requirements, risk context and mitigation measures applicable to construction activities. 
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1.4.1 Relationship between this Plan and other Project Documents  

The key document this Plan interfaces with to ensure Project CoA and REMMS are implemented 
are detailed in Table 1-2.  

Table 1-2: Key Document References 

Document Document 
Reference 

Interface 

Construction 
Environmental 
Management Plan 

SMWSTSPW-
GEA-SWD-
EN-PLN-
000001 

The CEMP is the overarching parent document that establishes the 
Environmental Management System (EMS), governance structure, risk 
assessment framework, and incident management procedures applicable to this 
Plan 

Soil and Water 
Management Plan 

SMWSTSPW-
GEA-SWD-
EN-PLN-
000008 

Manages surface water interactions, stormwater capacity, and erosion and 
sediment controls (ESCPs) to prevent sediment-laden runoff from entering 
groundwater sumps or affecting discharge water quality. 

Interfaces with this Plan regarding the management of surface water runoff from 
contaminated land and the specific handling of Acid Sulfate Soils (ASS) and 
Salinity to prevent water quality impacts 

Groundwater Monitoring 
Program (Appendix B) 

SMWSTSPW-
GEA-SWD-
EN-PRG-
000001 

A standalone technical document appended to this Plan that defines the specific 
monitoring locations, frequencies, analytes, and Trigger Action Response Plans 
(TARPs) used to verify the performance of the mitigation measures in this Plan 

Surface Water Quality 
Construction Monitoring 
Program 

SMWSTSPW-
GEA-SWD-
EN-PRG-
000003 

Defines the monitoring regime for receiving water environments (e.g., stormwater 
network or harbour) to verify that groundwater discharges do not result in adverse 
water quality impacts 

Sustainability Management 
Plan 

SMWSTSPW-
GEA-SWD-
EN-PLN-
000014 

Manages sustainability requirements including but not limited to Green Star 
credits related to groundwater, reduction of potable water consumption and non-
potable water use in construction. 

Water Reuse Strategy SMWSTSPW-
GEA-SWD-
EN-STG-
000001 

Defines the Project strategy for minimising potable water consumption and 
reducing discharge volumes through prioritised reuse of captured water (e.g. 
stormwater, treated groundwater or construction water) where practicable. The 
Water Reuse Strategy establishes reuse hierarchy principles and performance 
target.   

Activity Management Plans 
(AMP) 

N/A as these 
are activity 
specific  

Detailed work-specific planning documents (e.g., for dewatering or excavation) 
that translate the high-level requirements of this Plan (such as Hold Points and 
Permits to Discharge) into practical site instructions 

Environmental Control 
Maps 

CEMP 
Appendix H 

Site-specific visual guides displayed on site that identify the location of critical 
groundwater infrastructure (e.g., WaTPs, sumps, discharge points) and "No-Go 
Zones" for monitoring bores 

Section 2 of the CEMP provides a full list of plans, procedures, and other documents that form part 
of the EMS. 

1.5 Consultation, Endorsement and Approval Requirements 

Based on the Planning Approval framework and the Phase O requirements identified in the Stage 
3 Phasing Report, no plan-specific external consultation requirement is identified for the GMP. 
Accordingly, this GMP has been prepared to give effect to the planning approval and approved 
environmental assessment documentation without a mandatory agency/council consultation step. 
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Notwithstanding the absence of a formal consultation requirement for this GMP, the Project will 
continue to manage groundwater-related stakeholder interfaces through established Project-wide 
mechanisms where relevant (e.g. regulatory notifications, incident/non-compliance pathways, and 
any required engagement associated with discharge approvals or licensing interfaces, if 
applicable). 

In accordance with CoA A33 C4, and C9, and the Phasing Report, this Plan was endorsed by the 
Environmental Representative (ER) on 4 May 2026 prior to submission to the Planning Secretary 
for approval no later than one month before the commencement of construction. 
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2 OBJECTIVES, TARGETS AND PERFORMANCE 
OUTCOMES 

This section sets out the objectives, targets and environmental performance outcomes for the 
management of construction groundwater for the SPW works. The objectives define the intent and 
scope of groundwater management under this GMP, the targets describe the standards against 
which implementation of the GMP will be assessed, and the environmental performance outcomes 
reflect the externally defined outcomes established through the Secretary’s Environmental 
Assessment Requirements (SEARs).  

The controls and management measures used to achieve these are detailed in subsequent 
sections of this Plan. 

2.1 Objectives 

The objectives of this GMP are to: 

• Manage groundwater and groundwater-influenced water associated with construction activities 
in a manner consistent with the approved planning framework and environmental assessment 
documentation. 

• Manage groundwater quality where groundwater is encountered during construction, including 
groundwater inflows and seepage, to prevent pollution, sediment mobilisation, or adverse 
interactions with surface water systems, stormwater infrastructure or receiving environments. 

• Minimise the potential for uncontrolled groundwater inflows, seepage or discharge arising from 
construction activities, including during excavation, penetrations, drainage works and 
temporary works. 

• Provide a structured and adaptive framework for the containment, treatment and disposal of 
groundwater and groundwater-influenced water, informed by observed site conditions and the 
nominated lawful discharge or disposal pathway. 

• Verify and manage inherited groundwater conditions and controls associated with earlier 
project stages and implement appropriate management responses where assumptions are 
found to be unrepresentative of actual conditions during SPW works. 

• Integrate groundwater management into construction planning and delivery, including through 
operational control processes, monitoring programs, inspections and site supervision.  

2.2 Targets 

The groundwater management targets for the SPW works are to: 

• Implement groundwater management measures that are consistent with applicable approval 
requirements and environmental commitments, supported by appropriate monitoring, 
inspection and record-keeping. 

• Avoid, where reasonably practicable, uncontrolled groundwater inflows, seepage or discharge 
during construction activities. 

• Manage groundwater and groundwater-influenced water via an identified and lawful pathway, 
supported by appropriate containment, treatment, reuse, discharge, and monitoring where 
required. 

• Apply groundwater quality screening, treatment and monitoring measures where groundwater 
is encountered, informed by observed water quality and the nominated discharge or disposal 
pathway. 

• Identify and respond to changes in groundwater conditions in a timely manner, including 
through trigger-based inspections, monitoring and corrective actions. 
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• Maintain clear documentation and traceability of groundwater management actions, monitoring 
outcomes, incidents and corrective measures to demonstrate effective implementation of this 
Plan. 

2.3 Environmental Performance Outcomes 

The environmental performance outcomes for construction groundwater management for the SPW 
works are defined by the SEARs and shown in Table 2-1. These outcomes are included in this 
GMP to demonstrate alignment between the Project’s groundwater management framework and 
the required environmental outcomes established through the environmental assessment and 
approval process. Achievement of these outcomes is supported through implementation of the 
CoA, REMMS and the management measures set out in this Plan and associated documents. 

Table 2-1: Performance Outcomes of GMP 

No Performance Outcome 

1 Long term impacts on surface water and groundwater hydrology are minimised. 

2 The environmental values of nearby, connected and affected water sources, including estuarine and marine water (if 

applicable) are maintained (where values are achieved) or improved and maintained (where values are not achieved). 

3 Sustainable use of water resources 

4 The proposal is designed, constructed and operated to protect the NSW Water Quality Objectives (WQOs) where they are 
currently being achieved, and contribute towards achievement of the WQOs over time where they are currently not being 
achieved, including downstream of the proposal to the extent of the proposal impact including estuarine and marine 
waters (if applicable). 

 

 



REVISION NO: 02 
ISSUE DATE: 9/04/2026 

PAGE 15 OF 57 

WHEN PRINTED THIS DOCUMENT IS AN UNCONTROLLED VERSION AND SHOULD BE CHECKED AGAINST THE ELECTRONIC VERSION FOR VALIDITY 

3 ENVIRONMENTAL REQUIREMENTS 

This following identifies the statutory, approval and Project-specific requirements that apply to the 
management of construction groundwater impacts for the SPW works. These requirements 
establish the framework within which construction groundwater impacts must be assessed, 
managed and monitored during delivery of the Project. 

The requirements set out in this section are derived from applicable legislation, the CoA, the 
REMMs, and Sydney Metro’s environmental management framework and standards. Compliance 
with these requirements is mandatory and informs the development and implementation of the 
management measures described in subsequent sections of this GMP.  

3.1 Relevant Legislation, Specifications, Guidelines and Standards 

Groundwater associated with the SPW works must be managed in accordance with the legislation, 
standards, specifications and guidelines listed in Table 3-1, as applicable. These instruments 
establish the statutory and technical framework for the assessment and management of 
construction groundwater impacts for the Project. 

Where inconsistencies exist, statutory requirements and Planning Approval Conditions of Approval 
take precedence, followed by applicable contractual requirements and guidance documents.  

Table 3-1: Relevant Legislation, Specifications, Guidelines and Standards 

Category Instrument 

Legislation Environmental Planning and Assessment Act 1979 (NSW) 

Protection of the Environment Operations Act 1997 (NSW) 

Contaminated Land Management Act 1997 (NSW) 

Water Management Act 2000 (NSW) 

Sydney Water Act 1994 (NSW) 

Waste Avoidance and Resource Recovery Act 2001 (NSW) 

Sydney Metro 
Requirements 

Sydney Metro Construction Environmental Management Framework (CEMF) 

TfNSW Water Discharge and Reuse Guideline 

Government 
Guidelines and 
Policies 

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG, 2018) 

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ, 
2000) 

NSW Aquifer Interference Policy (NSW DPIE, 2012) 

Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources (2011) 

Approved Methods for the Sampling and Analysis of Water Pollutants in NSW (EPA, 2022) 

Waste Classification Guidelines (EPA, 2014) 

Managing Urban Stormwater: Soils and Construction, Volume 1 (Landcom, 2004) (The "Blue Book") 

Guidelines for the Assessment and Management of Groundwater Contamination (DEC 2007) 

Heads of Environmental Protection Authority (HEPA) (2020), Per and Poly-Fluoroalkyl Substances 
(PFAS) National Environmental Management Plan (NEMP), Version 3.0 

Australian and 
International 
Standards 

AS 1940:2017 The storage and handling of flammable and combustible liquids 

AS/NZS ISO 14001:2016 Environmental Management Systems – Requirements with guidance for use 
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3.2 CoA and REMMs 

This GMP has been prepared to satisfy CoA C1 and the Phasing Report that require the 
preparation and implementation of a Construction GMP for the SPW works. This GMP also gives 
effect to the REMMs relevant to construction groundwater management, as identified in the EIS 
and RtS Report. 

A consolidated register of all CoA, REMMs and CEMF requirements relevant to construction 
groundwater management, including how each requirement is addressed by this GMP or 
associated documents, is provided in Appendix A. 

3.3 EPL 

The SPW construction scope, involving station fit out and surface works within completed station 
boxes, does not independently trigger a Schedule 1 scheduled activity under the Protection of the 
Environment Operations Act 1997 (POEO Act). However, SPW will assume operational control of 
active water treatment infrastructure and licensed discharge points inherited from the Eastern 
Tunnelling Package (ETP), specifically the water treatment plant and Discharge Point 6 at The 
Bays. Currently, these assets operate under legacy package licences, but SPW cannot lawfully 
rely on these historical arrangements once operational control transfers without a formal regulatory 
transition mechanism, as required under the POEO Act where a new discharge authorisation is 
necessary. 

To ensure lawful continuity of discharge upon assuming operational control of the water treatment 
plant, Gamuda is working with the NSW EPA to finalise an EPL to bridge the period between 
operational handover and confirmation of the long-term regulatory pathway. The final terms of the 
EPL are currently being defined and are to be resolved with the EPA to ensure a valid 
authorisation is in place prior to operational handover. Once finalised, updates to this Plan will be 
undertaken to ensure all regulatory requirements are included as necessary.  

It is noted that where an Environment Protection Licence (EPL) is not required, the CoA, REMMs 
and the CEMF establish the applicable performance and reporting framework for water discharges 
as follows: 

• Default discharge performance requirements defined by Conditions E134 and E135 apply, 
including compliance with NSW Water Quality Objectives and applicable ANZG guideline 
criteria unless alternative criteria are authorised under a separate regulatory instrument. 

• Monitoring and reporting obligations are driven by CEMF requirements, including 
implementation of monitoring programs, review of monitoring data and provision of information 
to relevant agencies where specified. 

• Verification of water treatment performance and discharge compliance is achieved through 
internal environmental management system processes, monitoring programs and applicable 
approval conditions rather than EPL administrative reporting requirements. 

Accordingly, this Plan adopts an authorisation-neutral approach to water discharge management. 
All discharge, monitoring and reporting obligations will be implemented in accordance with the 
applicable CoA, REMMs, CEMF requirements and any lawful discharge authorisation in effect at 
the time of operation. Nothing in this Plan assumes or pre-determines the final regulatory 
mechanism, and all requirements will be updated as necessary once the applicable authorisation 
pathway is confirmed with the NSW EPA.  

Where no EPL applies, compliance will be demonstrated through implementation of CoA 
performance criteria, approved monitoring program and CEMF governance processes. 
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3.4 Water Access Licences 

Condition E140 requires that sufficient water entitlement be held in a Water Access Licence (WAL) 
to account for the maximum predicted groundwater take for each water source prior to take 
occurring, unless an exemption under the Water Management (General) Regulation 2018 applies. 

For the SPW works, groundwater interaction is limited to residual seepage inherited from earlier 
construction packages, as well as minor flows during excavations for station foundations, footings 
and drainage infrastructure entering completed drained station structures. Groundwater take 
associated with SPW is therefore incidental to construction and not undertaken for the purpose of 
groundwater extraction. 

The Sydney Metro West project is approved as Critical State Significant Infrastructure (CSSI). 
Under Section 5.23 of the Environmental Planning and Assessment Act 1979, certain water 
management approvals are not required for SSI projects where groundwater take is incidental to 
construction activities, subject to compliance with applicable approval conditions and regulatory 
requirements. 
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4 GROUNDWATER RISK CONTEXT 

This section documents the groundwater risk context for construction of the SPW works at each 
station site. It is based on a sequenced evidence framework comprising: 

• Predictive groundwater assessment undertaken for the EIS and RtS, 

• Modelled and observed groundwater behaviour, inflow rates and management outcomes 
documented in the readily available CTP, ETP and WTP technical reports groundwater 
management plans, modelling and monitoring reports,  

• Confirmation of steady-state groundwater inflows and inherited systems during SPW early 
possession, and 

• Minor SPW excavations within each station box or shaft for the foundations, footings, drainage 
infrastructure and removal of temporary tunnel services compared to Stage 1 bulk excavation.   

This section does not re-assess groundwater impacts approved under the planning approval. 
Instead, it documents the inherited groundwater context following completion of bulk excavation 
and tunnelling works, the SPW excavation scope and identifies the residual, delivery-phase 
groundwater risks relevant to SPW construction. 

The existing groundwater environment described in this section reflects an inherited, post-
construction condition following completion of bulk excavation and tunnelling works. Groundwater 
behaviour at the Project sites has been subject to multi-year monitoring, and observed conditions 
are well understood and stable. Accordingly, this section is intentionally focused on summarising 
relevant hydrogeological features, receptors and sensitivities, rather than re-establishing baseline 
conditions previously characterised and validated through monitoring.  

4.1 Westmead Station 

4.1.1 Existing Groundwater Context 

4.1.1.1 Geological and Hydrogeological Setting 

The Westmead Station site is situated within a geological profile dominated by the Wianamatta 
Group. The stratigraphy consists of a thin layer of residual clays and fill (0–2 m), underlain by 
Ashfield Shale (2–45 m) and Hawkesbury Sandstone (>45 m) as shown in Figure 4-1. Shallow 
groundwater is typically encountered between 3.0 m and 12.0 m below ground level (approximately 
33 mAHD), with faults potentially present within the geological profile.  

The site is characterised by shallow porous aquifers within the residual soil profile which are 
generally ephemeral, localised, and discontinuous, indicating down-gradient hydraulic movement 
within the soil profile rather than a continuous regional water table. These shallow units overlie the 
Ashfield Shale, which functions as a low-permeability aquitard, confining the deeper fractured rock 
aquifer within the Hawkesbury Sandstone. While faults may be present within the profile, 
geophysical assessments indicate they are not predicted to provide significant hydraulic conduits 
or barriers for groundwater inflow, although localised zones of higher hydraulic conductivity may 
exist where structural features occur.  
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Figure 4-1: Geological formations for SPW 

4.1.1.2 Existing Subsurface Infrastructure and Groundwater Regime 

Bulk excavation and tunnelling works for the station box and crossover cavern were completed by 
the WTP contractor. These works involved the establishment of a deep excavation protected by 
soldier bored piles and the installation of basement drainage systems. Throughout the WTP 
construction phase, groundwater behaviour was actively managed and monitored via a network of 
standpipe piezometers and vibrating wire piezometers to ensure stability and compliance with 
environmental approvals. 

The station box was designed and constructed as a "drained" (untanked) structure, with the 
crossover cavern also acting as a drained element during the excavation phase. The design intent 
relies on the permanent collection of groundwater seepage at the base of the excavation to 
maintain atmospheric pressure within the box. The system operates with a maximum allowable 
groundwater seepage design limit of 100 m³/day.  

Current groundwater control is achieved via two dedicated sumps located at the base of the 
excavation (one at each end of the station box), which act as the primary collection points for 
groundwater seepage and stormwater runoff prior to pumping to the water treatment system.  
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4.1.1.3 Groundwater Levels, Inflows and Disposal 

Predictive modelling undertaken for the EIS provided the benchmark for approval. The model 
predicted a groundwater drawdown extent at the time of handover (approximately two years after 
commencement) of between 0.5 m and 20.0 m. 

Inflows were predicted to peak at approximately 1.5 L/s (~130 m³/day) initially, reducing to a steady 
state of approximately 0.5 L/s (46 m³/day) after two years. The Hydrogeological Interpretive Report 
(HIR) refined the performance criteria with site-specific drawdown thresholds established for deep 
monitoring bores adjacent to the station box (e.g., 18.0 m for SMW_WTP_BH03A_w) to account 
for the specific permeability of the Ashfield Shale and sandstone units encountered. 

Continuous monitoring through to April 2025 confirms that the groundwater regime has stabilised in 
response to the drained excavation. Deep aquifers adjacent to the excavation show drawdown 
consistent with the drained design. As of April 2025, drawdown in deep bore 
SMW_WTP_BH03A_w was recorded at 9.5 m (Standing Water Level 13.1 mAHD). Drawdown is 
localised to the immediate vicinity of the station box. Upgradient monitoring at 
SMW_WTP_BH02_w recorded negligible change (-0.2 m), confirming that the cone of depression 
remains contained and has not propagated significantly beyond predicted bounds. 

Current standing groundwater levels in the deep aquifer immediately adjacent to the station are 
recorded between approximately 11.0 mAHD and 13.1 mAHD. Groundwater levels are considered 
stable within this established cone of depression, with upgradient fluctuations largely attributable to 
seasonal climatic variations rather than construction impacts. The hydrogeological regime exhibits 
a distinct separation between the shallow residual soil profile and the deeper bedrock aquifers, with 
significant drawdown confined to the underlying Ashfield Shale and Hawkesbury Sandstone units.  

Consequently, groundwater drawdown remains localised to the station precinct and has not 
propagated to upgradient monitoring locations. Assessments to date confirm that the high-priority 
Groundwater Dependent Ecosystem (GDE) (Grey Box – Forest Red Gum woodland) identified in 
the vicinity (Figure 4-2) are not obligate users of the deep groundwater system and are therefore 
not reliant on the groundwater affected by the excavation. Furthermore, the site is located 
upgradient of the Parramatta River weir, ensuring that no Areas of Environmental Interest (AEIs) or 
saline water bodies are hydraulically connected to the site in a manner that presents a significant 
risk of contaminant migration or saline intrusion.  

Groundwater inflow rates are calculated using the Cooper-Jacob equation based on observed 
drawdown, distinguishing groundwater ingress from construction water and rainfall. During the 
reporting period ending April 2025, average groundwater inflows were estimated between 11.8 
m³/day and 14.4 m³/day. These rates represent approximately 12–15% of the design seepage 
allowance (100 m³/day) and are below the long-term EIS steady-state prediction (46 m³/day), 
confirming the excavation is performing well within approved limits. 

These calculated rates represent the ongoing steady-state seepage required to maintain the 
depressurised condition of the drained station box structure. Consequently, groundwater inflows 
are characterised as continuous and low-volume, distinguishing them from episodic rainfall-
dependent sources or variable construction water inputs. Monitoring data and the low aggregate 
volumes indicate that seepage is likely diffuse (governed by bulk rock mass permeability and 
diaphragm wall performance) rather than driven by significant localised high-flow conduits or 
discrete fracture zones.  

Although the Westmead site retains an authorised discharge point (EPL 21676 Point 3) 
discharging to Domain Creek, groundwater inflows are predominantly managed via onsite reuse or 
transferred to the Rosehill Water Treatment Plant (EPL 21676 Point 4) for treatment and discharge 
via Duck River, with off-site disposal retained as a lawful contingency. 
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The site is in proximity to Domain Creek (approximately 250 m downstream) and Toongabbie 
Creek (approximately 1,250 m away). While REMM GW2 and GW3 required the assessment of 
potential baseflow reductions to these systems, technical studies concluded that groundwater is of 
limited importance to streamflow in these catchments and the significance of any potential impact 
is low. Furthermore, continuous monitoring throughout the WTP excavation phase confirmed that 
the cone of depression remains localised to the immediate station precinct. Consequently, there is 
no evidence of widespread drawdown propagation that would materially strip baseflow from these 
watercourses, effectively closing out this risk for the SPW phase.  

Assessments confirm that groundwater baseflow contributions to the Parramatta River are 
negligible relative to river flow volumes. Furthermore, Finlaysons Creek (approximately 150 m 
away) is a concrete-lined channel, preventing significant hydraulic connectivity or groundwater 
interaction. SPW works must maintain this status to ensure that station fit-out activities do not 
create new pathways that could draw down these surface water bodies.  

4.1.1.4 Groundwater Quality 

Groundwater quality is generally consistent with pre-construction baselines, with no increasing 
trends attributable to construction activities. Monitoring has consistently recorded exceedances for 
Copper, Zinc, Ammonia, Total Nitrogen, and Reactive Phosphorus, which are attributed to 
historical regional contamination and natural geochemistry. While baseline investigations noted 
isolated hotspots (e.g., isopropylbenzene) in the northeast corner, recent monitoring of the deep 
aquifer indicates no significant trends or migration requiring remediation.  

Beneficial use of groundwater in the immediate vicinity is limited, with most registered bores 
identified as monitoring wells rather than water supply bores. A single registered 
commercial/industrial bore (GW108378) confirms the presence of deep groundwater users in the 
broader area, located approximately 780 m north-northwest of the station site. The overall 
groundwater quality profile is characteristic of a highly urbanised setting, where elevated baseline 
concentrations of nutrients and metals reflect historical regional land use and diffuse pollution 
sources rather than specific project-related impacts. 

4.1.2 SPW Works and Interaction with Groundwater  

The SPW works at Westmead involve station fit-out, precinct works, and surface integration within 
the completed station box. SPW does not involve new bulk excavation or deep ground interception, 
with minor excavations within the box required for footings and permanent drainage sumps prior to 
concreting works. The station box structure is effectively complete at handover. Interaction with 
groundwater is limited to the management of seepage entering the drained station box and sumps. 
The SPW contractor inherits the responsibility for the operation and maintenance of the basement 
drainage system (sumps and pumps) to prevent water accumulation in fit-out areas. 

Westmead Station will not have a dedicated Water Treatment Plant during SPW. Instead, the 
strategy involves transferring groundwater and surface water generated at Westmead to the WaTP 
located at Rosehill, subject to lawful agreements with the Linewide contractor, or to The Bays for 
treatment prior to discharge or direct lawful off-site disposal. These options are presented in Figure 
4-3. 
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Figure 4-2: Groundwater Dependent Ecosystems 

4.1.3 Residual Groundwater Risks and Management Implications 

Residual groundwater risks at Westmead Station are primarily associated with the ongoing 
management of groundwater seepage and incidental rainfall within the completed station box and 
SPW minor excavations, rather than the generation of new groundwater impacts. These risks 
relate to the continued operation and maintenance of existing drainage and sump systems to 
ensure that groundwater inflows do not accumulate within station fit-out areas. 

Given that observed groundwater drawdown remains localised and within approved performance 
criteria, and that inflow rates are substantially below the design seepage allowance, the residual 
groundwater risk profile for SPW is considered low and well understood.  

Monitoring indicates the presence of elevated nutrients (Phosphorus, Ammonia) and metals 
(Copper) in the groundwater seepage. While these are background conditions, the water collection 
system must be managed to ensure this water is not released to the environment without 
appropriate treatment.  
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Ongoing groundwater management during SPW will focus on maintaining the performance of 
inherited drainage infrastructure, monitoring groundwater conditions, and responding to any 
unanticipated changes in inflow conditions. 

No additional mitigation measures beyond those already established under the WTP groundwater 
management framework are anticipated to be required for SPW, provided that existing systems 
continue to be operated and maintained in accordance with their design intent and the applicable 
environmental management requirements. 

4.2 North Strathfield Station 

4.2.1 Existing Groundwater Context  

4.2.1.1 Geological and Hydrogeological Setting 

North Strathfield Station is excavated within a geological profile comprising a thin layer of Fill and 
Residual Soils (<4 m) overlying Ashfield Shale, the Mittagong Formation, and Hawkesbury 
Sandstone. The hydrogeological regime is dominated by the Ashfield Shale as shown in Figure 
4-1, which functions as a fractured rock aquifer distinct from the generally unsaturated overlying 
soils. Groundwater flow in this unit is governed by secondary porosity (fractures, joints, and 
bedding planes) rather than matrix permeability, generally exhibiting low hydraulic conductivity. 

The station is situated on the north-western side of a local topographic high. Consequently, the 
regional groundwater flow is directed westwards toward the topographical depression formed by 
the Powells Creek watercourse, located approximately 350 m from the site. 

Structural Features and Hydraulic Significance Structural complexity at the site includes the "North 
Strathfield Dykes" identified in nearby tunnel mapping and two inferred geological faults passing 
through the station excavation. While these features were considered during the design phase for 
their potential to act as hydraulic conduits requiring localised grouting, construction monitoring 
indicated the local rock mass remained "tight." The frequent observation of dry monitoring wells 
(e.g., SMW_BH009) and low inflow rates confirms that these faults have not acted as significant 
hydraulic pathways during the excavation.  

4.2.1.2 Existing Subsurface Infrastructure and Groundwater Regime 

Bulk excavation for the station box was completed by the CTP. The CTP works delivered the 
station box as a drained structure, establishing the initial groundwater management regime 
involving interception, drainage, and the transfer of water to off-site treatment facilities. 
Groundwater behaviour was actively managed and monitored throughout the excavation phase to 
verify compliance with planning conditions. 

The North Strathfield Station box was designed and constructed as a drained structure. The design 
intent assumes that groundwater levels surrounding the excavation will decline as excavation 
progresses and, over the long term, will remain close to the excavation floor level (or the deepest 
passive dewatering level). The design allows for groundwater inflow up to a strict limit. The 
Particular Specification specifies the maximum allowable inflow for the North Strathfield Station 
Excavation is 92 m³ in any 24-hour period. 

Current groundwater control points comprise the internal wall drainage network designed to relieve 
hydrostatic pressure and a primary groundwater sump tank located at the station platform level.  
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4.2.1.3 Groundwater Levels, Inflows and Disposal 

Original predictive modelling prepared for the EIS estimated groundwater impacts for the approval 
phase with predicted inflows of approximately 0.4 L/s (approx. 35 m³/day) and an estimated 
cumulative inflow volume of 34 ML over two years. The modelling identified a potential risk of 
groundwater drawdown extending to nearby Areas of Environmental Interest (AEI) and potentially 
mobilising contamination.  

Refined hydrogeological modelling was undertaken for the Hydrogeological Design Report (Jacobs 
Typsa JV, 2021) to update estimates based on detailed design and site-specific packer testing. 
This modelling utilised a "wished-in-place" instantaneous excavation assumption. The model 
predicted peak groundwater inflows of up to 36 m³/day (0.42 L/s). Long-term inflows were 
predicted to reduce to approximately 13 m³/day (0.15 L/s). The refined model predicted a 
significantly lower cumulative inflow of 10 ML over two years, compared to the 34 ML predicted in 
the EIS. 

Baseline monitoring indicated considerable variation in groundwater levels, ranging between 2 m 
and 36 m below ground level. Monitoring confirms the station box acts as a "groundwater sink," 
drawing local groundwater flow toward the excavation. As of the final reporting period in February 
2025, data loggers located at North Strathfield confirmed that “groundwater levels have recharged, 
while a localised sink persists at the excavation. 

Current standing groundwater levels are generally consistent with pre-construction conditions, 
ranging from shallow levels in the residual soils to deeper piezometric levels within the Ashfield 
Shale. Groundwater levels are considered stable, with observed fluctuations showing a direct 
correlation with rainfall events rather than construction-induced drawdown. Monitoring data 
indicates a degree of hydraulic disconnection between the shallow Ashfield Shale and the 
underlying stratigraphic units, treating them as distinct groundwater systems.  

Observed groundwater drawdown is localised to the immediate vicinity of the station box and does 
not extend regionally. Consequently, no GDEs (such as the saltmarsh estuaries) as shown in 
Figure 4-2 rely on the groundwater affected by the station excavation. Similarly, monitoring 
indicates that no Areas of Environmental Interest (AEI) are hydraulically connected in a manner 
that has mobilised contaminant plumes towards the station box 

Unlike other station sites, North Strathfield did not utilise a dedicated Water Treatment Plant for 
discharge during construction. Instead, water generated from the North Strathfield site was 
transferred to water treatment plants at Burwood North and The Bays for treatment prior to 
discharge. Consequently, specific inflow rates for North Strathfield are not isolated in the discharge 
data, but the absence of significant unexpected inflows during excavation suggests actual ingress 
was within the manageable limits of the transfer system and consistent with the low-permeability 
conditions observed in the monitoring wells. 

These inflows represent ongoing steady-state seepage required to maintain the drained condition 
of the station box structure. Inflows are continuous but low volume, governed by the secondary 
porosity of the rock mass. Due to the fractured nature of the Ashfield Shale, inflows are likely 
controlled by specific geological features (joints and bedding planes) rather than being uniform 
across the entire station box face. 

Notably, during the construction phase, difficulties were encountered in retrieving water samples 
from monitoring wells (e.g., SMW_BH035s and SMW_BH009s), with reports noting wells were 
often dry or had insufficient water for sampling using standard bladder pumps or bailers. This 
suggests the local hydrogeological unit exhibited low permeability or had been effectively drained 
as per the design intent. There is no direct discharge to surface waters from the North Strathfield 
site. The nearest surface water feature is Powells Creek, located approximately 350 meters to 400 
meters west of the site. Monitoring and impact assessments confirm there is no observed reduction 
in baseflow contribution to this watercourse resulting from the station works. 
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4.2.1.4 Groundwater Quality 

Groundwater quality monitoring undertaken during the construction phase indicates that 
groundwater quality conditions are generally consistent with pre-existing background conditions. 
Exceedances of adopted assessment criteria were recorded at North Strathfield for parameters 
including dissolved manganese, zinc, nickel, and copper, as well as barium. The Bi-Annual 
Construction Monitoring Reports conclude that these exceedances reflect pre-existing regional 
contamination and the mobilisation of naturally occurring metals due to the station box acting as a 
groundwater sink, rather than contamination introduced by construction activities. 

Analysis of sodium and chloride concentrations revealed no identifiable increasing trends, 
confirming that no saltwater intrusion occurred despite the site's proximity to saline water bodies 
like Powells Creek. All monitoring concluded that the water quality results observed were reflective 
of background conditions and not indicative of construction-related impacts. 

The observed groundwater quality profile is characteristic of a highly urbanised and disturbed 
setting, where historical land uses have resulted in widespread background contamination rather 
than point-source pollution from the project works. Searches of the WaterNSW register identified 
seven existing groundwater bores within the predicted drawdown extent; however, these are 
designated as monitoring bores rather than water supply works. Consequently, there are no 
identified active beneficial uses of groundwater (such as potable supply or irrigation extraction) in 
the immediate vicinity that rely on the aquifer systems affected by the station excavation. 

4.2.2 Proposed Construction Activities and Interaction with Groundwater 

Consistent with the defined scope of SPW, works at North Strathfield Station will be undertaken 
within the completed cut-and-cover station box excavation delivered by CTP. The SPW scope 
includes the construction of the station building, fit out, and systems installation, and does not 
involve new bulk excavation or expansion of the groundwater interception footprint. Minor 
excavation within the station box will be required for footings and permanent drainage sumps prior 
to concreting works.  

The primary interaction with groundwater during SPW works will be the continued management of 
seepage entering the drained station box. Groundwater intercepted within the station excavation 
will continue to be managed in accordance with the established strategy. 

As there is no dedicated onsite WaTP, SPW must maintain the logistical arrangements to transfer 
accumulated water to the Bays Water Treatment Plant (or alternative lawful disposal facilities) for 
treatment prior to discharge. Alternatively, water could be transferred to the Burwood North Water 
Treatment Plant via the tunnel, subject to lawful interface agreements with the Linewide contractor. 
These options are presented in Figure 4-3. 

4.2.3 Residual Groundwater Risks and Management Implications 

Residual groundwater risks at North Strathfield Station are primarily associated with the ongoing 
management of groundwater seepage and incidental rainfall within the completed station box and 
SPW minor excavations rather than the generation of new groundwater impacts. These risks relate 
to the logistical reliability of water transfer systems and the maintenance of drainage infrastructure. 

Given that observed groundwater drawdown has stabilised or recharged to pre-construction levels, 
and that long-term steady-state inflow rates are predicted to be approximately 13 m³/day, the 
residual groundwater risk profile for SPW is considered low and well understood. 

Monitoring indicates the presence of elevated heavy metals (manganese, nickel, zinc, copper) and 
ammonia in the groundwater seepage. Consequently, all water collected within the station box 
must be treated as potentially contaminated wastewater. 
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A specific management implication for SPW is the reliance on off-site treatment capacity or offsite 
disposal. SPW must ensure independent disposal pathways are in place, as the North Strathfield 
site lacks any discharge capability. 

Ongoing groundwater management during SPW will focus on maintaining the performance of 
inherited drainage infrastructure, monitoring groundwater conditions, and responding to any 
unanticipated changes in inflow conditions. 

No additional hydrogeological mitigation measures beyond those already established under the 
CTP groundwater management framework are anticipated to be required for SPW.  

4.3 Burwood North Station 

4.3.1 Existing groundwater context 

4.3.1.1 Geological and Hydrogeological Setting 

Burwood North Station is located within a geological profile comprising Fill and Residual Soils 
overlying Ashfield Shale, the Mittagong Formation, and Hawkesbury Sandstone (Figure 4-1). To 
the east of the station box (approximately 25–40 m), an alluvial paleochannel associated with St 
Lukes Park Canal has been identified, though the station box itself is excavated primarily through 
rock. The site geology is structurally complex, with a volcanic dyke inferred to cross the eastern 
end of the station box and another crossing the western end of the cavern. The local 
hydrogeological regime is significantly influenced by the existing WestConnex M4 East 
infrastructure (tunnels and Substation No. 5), located immediately south of the station box. These 
are drained structures, and monitoring data indicates that the rock mass in this area was likely 
already depressurised by these assets prior to Sydney Metro works. 

The hydrogeological environment is defined by three distinct units, the localised alluvium to the 
east, the Ashfield Shale, which acts as a distinct unit of relatively low permeability; and the 
underlying Mittagong Formation and Hawkesbury Sandstone, which function as a combined 
fractured rock aquifer system where groundwater flow is governed by secondary features such as 
joints and bedding planes rather than matrix porosity. The station is situated on the eastern side of 
a local topographic high; consequently, regional groundwater flow is directed towards the 
southeast, draining toward the topographical depression formed by the St Lukes Park Canal (a 
concrete-lined channel) and Hen and Chicken Bay. While volcanic dykes are structurally "inferred" 
to cross the station and cavern excavations and were considered in the design for their potential to 
act as hydraulic conduits or barriers, permeability testing conducted at the site indicates the rock 
mass is consistent with regional trends, suggesting these features have not acted as significant 
high-flow pathways to date. 

4.3.1.2 Existing Subsurface Infrastructure and Groundwater Regime 

Bulk excavation for the station box, crossover cavern, and associated adits was completed by the 
CTP Contractor. The CTP works delivered the station box as a drained structure, establishing a 
groundwater management regime involving interception, drainage, and treatment via an onsite 
Water Treatment Plant. Groundwater behaviour was actively managed and monitored throughout 
the excavation phase to verify compliance with planning conditions. 

The Burwood North Station box and shaft excavations were designed and constructed as drained 
structures. The design intent assumes that groundwater levels surrounding the excavation will 
decline as excavation progresses and, over the long term, will remain close to the excavation floor 
level (or the deepest passive dewatering level). Consequently, for the permanent condition, the 
design assumes negligible hydrostatic pressure on the retaining walls. Conversely, the adjacent 
crossover cavern and pedestrian adit are designed as undrained (tanked) structures during 
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operation, where groundwater levels are expected to recover following lining. The design allows for 
groundwater inflow up to a strict limit. The Particular Specification specifies the maximum allowable 
inflow for the Burwood North Station Excavation is 114 m³ in any 24-hour period.  

Current groundwater control points comprise the internal drainage network embedded within the 
station box structure (essential for maintaining the drained condition) and collection sumps, which 
had previously captured and transferred accumulated seepage to either the onsite Water 
Treatment Plant at Burwood North or to The Bays via the tunnel for treatment prior to discharge.  

4.3.1.3 Groundwater Levels, Inflows and Disposal 

Original predictive modelling prepared for the EIS estimated groundwater impacts for the approval 
phase with predicted inflows of approximately 3.1 L/s in the first year, reducing to 2.8 L/s in the 
second year. The EIS estimated a cumulative inflow volume of 208 ML over two years. The 
modelling predicted drawdown extending to nearby receptors, although it noted the potential for 
existing drawdown from the M4 East to influence these predictions.  

Refined hydrogeological modelling was undertaken for the Hydrogeological Design Report (Jacobs 
Typsa JV, 2021) utilizing a "wished-in-place" instantaneous excavation assumption to update 
estimates based on detailed design: The model predicted peak groundwater inflows of up to 70 
m³/day (0.85 L/s) for the station box and 50 m³/day (0.55 L/s) for the cavern. Long-term inflows 
were predicted to reduce to approximately 35 m³/day (0.4 L/s) for the station box and 25 m³/day 
(0.3 L/s) for the cavern. The refined model predicted a significantly lower cumulative inflow of 44 
ML over two years, compared to the 208 ML predicted in the EIS 

Baseline monitoring indicated considerable variation in groundwater levels, ranging between 
approximately 17.0 m AHD and -1.0 m AHD. Monitoring in boreholes near the station shaft (e.g., 
AF_BH28) recorded levels as low as 0 m AHD during construction, confirming that the rock mass 
was influenced by the adjacent M4 East drained assets and the station excavation acting as a sink. 
As of the final reporting period in February 2025, dataloggers along the station box exhibited 
minimal variance, confirming that levels have stabilised or recharged to pre-construction levels 
following the completion of excavation.  

Calculating the precise volume of groundwater ingress for Burwood North is an estimation because 
the onsite WATP treats a combined waste stream comprising groundwater, surface rainfall runoff, 
and water transferred from the North Strathfield station site. Despite the commingling of sources, 
cumulative discharge records and the absence of significant unexpected inflows indicate that 
actual ingress rates were well within the capacity of the treatment system and substantially below 
the design limit of 114 m3/day. For example, during April 2024, cumulative discharge records 
indicate the plant treated and discharged approximately 400 kL over a 22-day period (an average 
of approximately 18 m³/day). Given that this 18 m³/day figure includes surface water, process 
water, and groundwater from two station sites (Burwood North and North Strathfield), the actual 
groundwater inflow attributable solely to the Burwood North excavation is significantly lower than 
the predicted steady-state inflow of 35 m³/day and the design limit of 114 m³/day. This likely 
confirms the hydrogeological unit is tighter and less permeable than modelled, and that the drained 
station box is performing well within its design capacity. 

Current standing groundwater levels are generally consistent with pre-construction conditions, 
ranging between approximately 2 m and 11 m below ground level. Groundwater levels are 
considered stable or recovering, with observed fluctuations showing a direct correlation with rainfall 
events rather than sustained construction-induced drawdown. Monitoring indicates a distinction 
between shallow groundwater behaviour, which responds rapidly to rainfall, and deeper 
groundwater pressures within the rock mass, which were historically influenced by the adjacent M4 
East infrastructure but have since stabilised. Observed groundwater drawdown is localised to the 
immediate vicinity of the station excavation and the adjacent M4 East infrastructure. Consequently, 
no GDEs (such as the Turpentine-Grey Ironbark forest located ~450 m away) as shown in Figure 
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4-2 rely on the deep bedrock groundwater table affected by the station excavation. Similarly, while 
Areas of Environmental Interest (AEI) are present nearby, monitoring confirms that no significant 
mobilisation of contaminant plumes has occurred that alters the site's risk profile. The observed 
water ingress represents ongoing steady-state seepage required to maintain the depressurised 
("drained") condition of the station box structure. These inflows are continuous but low volume, 
with rates fluctuating episodically in response to rainfall events and surface water infiltration. Due 
to the fractured nature of the host rock, inflows are likely localised to specific water-bearing 
geological features (joints and bedding planes) rather than being uniform across the entire station 
box face. 

The previous lawful discharge pathway is the collection and transfer of water to the onsite Burwood 
North Water Treatment Plant for treatment prior to discharge into the local stormwater system. 
There is no direct discharge of groundwater to surface waters from the excavation, all intercepted 
water is captured, treated, and released via the licensed discharge point or reused. The nearest 
surface water feature is St Lukes Park Canal, located approximately 230 m to the east of the site. 
Due to the canal's concrete-lined construction and the separation distance, no groundwater 
baseflow contribution from the site to this feature is observed or significant. While discharge to 
stormwater occurs, onsite reuse of treated groundwater for construction activities (e.g., dust 
suppression) was an ongoing management strategy to minimise total discharge volumes. 

During Stage 1 construction and prior to the handover of the site to SPW, water from the station 
box was also transferred to The Bays Water Treatment Plant via the tunnel for treatment and 
discharge. During these periods, discharges periodically ceased from the Burwood North Water 
Treatment Plant.  

4.3.1.4 Groundwater Quality 

Groundwater monitoring consistently recorded exceedances for heavy metals (including cobalt, 
manganese, zinc, arsenic, copper, lead, and nickel), ammonia, and hydrocarbons (TRH). The Bi-
Annual Construction Monitoring Reports conclude that these exceedances reflect pre-existing 
regional contamination and the mobilisation of naturally occurring metals due to the station box 
acting as a groundwater sink, rather than contamination introduced by construction activities. 
Analysis of sodium and chloride concentrations revealed no identifiable increasing trends, 
confirming that no saltwater intrusion occurred. 

Searches of the WaterNSW register identified fifteen existing groundwater bores within the 
predicted drawdown extent; however, the majority of these are designated as monitoring bores 
rather than for water supply. While one bore (GW305646) was historically registered for domestic 
water supply, it is listed as inactive, and no other active beneficial uses (such as potable supply or 
irrigation) were identified that rely on the aquifers influenced by the station excavation. 
Consequently, the observed groundwater quality profile is considered characteristic of a highly 
urbanised and disturbed setting, where historical land uses have resulted in widespread 
background contamination distinct from project-related impacts.  

4.3.2 Proposed Construction Activities and Interaction with Groundwater 

Consistent with the defined scope of SPW, works at Burwood North will be undertaken within the 
completed cut-and-cover station box delivered under the CTP. The SPW scope involves the 
construction of the station building, fit out, and systems installation within the box structure. Minor 
excavation within the station box will be required for footings and permanent drainage sumps prior 
to concreting the station foundations. The adjacent crossover cavern does not form part of the 
SPW works and will be fitted out by the Linewide Contractor. 

The primary interaction with groundwater during SPW works will be the continued management of 
seepage entering the drained station box and SPW minor excavations. Although steady-state 
inflows are predicted to be low (~35 m³/day), the management is constrained by site interfaces. 
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As the existing on-site Water Treatment Plant is designated for the Linewide Contractor, a specific 
management implication for SPW is the requirement to capture and transfer this water to The Bays 
Water Treatment Plant for treatment prior to discharge or establish lawful interface agreements to 
utilise shared treatment capacity. These options are presented in Figure 4-3. 

4.3.3 Residual Groundwater Risks and Management  

Residual groundwater risks at Burwood North Station are primarily associated with the ongoing 
management of groundwater seepage and incidental rainfall within the completed station box and 
SPW minor excavations rather than the generation of new groundwater impacts. These risks relate 
to the logistical reliability of water transfer systems and the maintenance of drainage infrastructure. 

Given that observed groundwater levels have stabilised and long-term steady-state inflow rates are 
predicted to be low (approx. 35 m³/day), the residual groundwater risk profile is considered low and 
well understood. 

Monitoring indicates the presence of elevated heavy metals and hydrocarbons in the groundwater 
seepage. Consequently, all water collected within the station box must be treated as potentially 
contaminated wastewater. 

A specific management implication for SPW is the reliance on off-site treatment capacity. SPW 
must ensure valid interface agreements or independent disposal pathways are in place, as 
Burwood North lacks independent discharge capability. 

Ongoing groundwater management during SPW will focus on maintaining the performance of 
inherited drainage infrastructure, monitoring groundwater conditions, and responding to any 
unanticipated changes in inflow conditions. 

No additional hydrogeological mitigation measures beyond those already established under the 
CTP groundwater management framework are anticipated to be required for SPW, provided that 
existing systems continue to be operated in accordance with their design intent. 

4.4 Five Dock Station 

4.4.1 Existing groundwater context 

4.4.1.1 Geological and Hydrogeological Setting 

Five Dock Station is located on a topographic high at the southern end of the Drummoyne 
peninsula. Unlike the cut-and-cover boxes at other sites, Five Dock is a mined cavern station 
consisting of two vertical shafts (Eastern and Western) and a single mined cavern (approx. 200 m 
long) excavated primarily within rock. The geological profile consists of a thin layer of Fill and 
Residual Soils (high plasticity clays), overlying Ashfield Shale (2–5 m thick), the Mittagong 
Formation (2–9 m thick), and the Hawkesbury Sandstone, which hosts the cavern excavations as 
shown in Figure 4-1. 

The hydrogeological environment is defined by the Hawkesbury Sandstone and Ashfield Shale, 
which function as a fractured rock aquifer system. In contrast to other sites, the overlying Fill and 
Residual Soils are not considered significant hydrogeological units because the water table is 
typically deep (ranging between 2 m and 18 m below ground level), meaning these surficial soils 
are generally unsaturated and do not host a continuous aquifer. As the station is situated on the 
topographic ridge of the peninsula, regional groundwater flow is directed away from the station, 
draining outwards towards the surrounding water bodies of Iron Cove to the east and Canada Bay 
to the west. 



 REVISION NO:   02 
 ISSUE DATE:  9/04/2026 
  PAGE 30 OF 57 
 
WHEN PRINTED THIS DOCUMENT IS AN UNCONTROLLED VERSION AND SHOULD BE CHECKED AGAINST THE ELECTRONIC VERSION FOR VALIDITY 

While potential fault zones and joint swarms were structurally "inferred" in design models and 
flagged as potential conduits that could increase hydraulic conductivity, construction monitoring 
consistently reported "little to no water ingress" into the excavations. This confirms that the local 
rock mass is tight and that these inferred features have not acted as hydraulically significant 
pathways. 

4.4.1.2 Existing Subsurface Infrastructure and Groundwater Regime 

Bulk excavation for the shafts and mined caverns was completed by the CTP Contractor. The CTP 
works delivered the station voids as drained structures. During the major civil works, groundwater 
was managed via an onsite Water Treatment Plant. However, due to the low inflow rates 
encountered, the Five Dock water treatment plant was decommissioned.  

The Five Dock Station shafts and caverns were designed and constructed as drained structures. 
The design intent assumes that groundwater levels surrounding the excavation would decline as 
excavation progressed and, over the long term, will remain close to the excavation floor level (or 
the deepest passive dewatering level).  

Current groundwater control points comprise the internal drainage network embedded within the 
cavern lining and collection sumps located at the base of the Eastern and Western shafts. As the 
site no longer operates a functional water treatment plan, these features serve as the interface for 
the capture and containment of residual seepage prior to off-site transfer (e.g. to The Bays or 
Burwood North) or removal via liquid waste contractor. 

4.4.1.3 Groundwater Levels, Inflows and Disposal 

Original predictive modelling prepared for the EIS estimated groundwater impacts for the approval 
phase. The EIS predicted inflows of approximately 1.7 L/s for the station excavation and estimated 
a cumulative inflow volume of 117 ML over two years. The modelling predicted drawdown within 
expected tolerances, with no anticipated impact on the nearby Turpentine-Grey Ironbark forest 
Groundwater Dependent Ecosystem (GDE) located 350 m to the east (Figure 4-2). 

Refined hydrogeological modelling was undertaken for the Hydrogeological Design Report (Jacobs 
Typsa JV, 2021) utilising a "wished-in-place" instantaneous excavation assumption to update 
estimates based on detailed design: The model predicted combined peak groundwater inflows of 
up to 170 m³/day (approx. 2 L/s) for the shafts and caverns. The refined model predicted a 
significantly lower cumulative inflow of 20 ML over two years, compared to the 117 ML predicted in 
the EIS. 

Current standing groundwater levels typically range between 2 and 18 metres below ground level, 
consistent with pre-construction conditions. Monitoring data indicates that groundwater levels are 
stable or have recharged following the completion of excavation, with observed drawdown 
remaining within expected tolerances. There is a distinct hydrogeological distinction between the 
surficial Fill and Residual Soils, which are generally unsaturated or ephemeral, and the deeper 
fractured rock aquifer within the Hawkesbury Sandstone where the regional water table resides. 
Observed groundwater drawdown is localised to the immediate vicinity of the station shafts and 
caverns. Consequently, the nearby Turpentine-Grey Ironbark forest shown in Figure 4-2 (located 
~350 m to the east) does not rely on the deep bedrock groundwater affected by the station 
excavation, as it likely utilises a shallow perched system separated from the cavern drawdown. 
Similarly, monitoring confirms that no Areas of Environmental Interest (AEI) are hydraulically 
connected in a way that has mobilised contaminant plumes towards the station voids. 

Construction monitoring reports consistently note that there has been "little to no water ingress" 
into the excavations at Five Dock. The observed negligible inflows are substantially below both the 
EIS prediction (1.7 L/s) and the Particular Specification limits. The hydrogeological performance 
confirms the surrounding rock mass is of lower permeability than conservatively modelled, resulting 
in a drier than predicted excavation environment. These inflows represent minor, ongoing steady-



 REVISION NO:   02 
 ISSUE DATE:  9/04/2026 
  PAGE 31 OF 57 
 
WHEN PRINTED THIS DOCUMENT IS AN UNCONTROLLED VERSION AND SHOULD BE CHECKED AGAINST THE ELECTRONIC VERSION FOR VALIDITY 

state seepage required to maintain the drained condition of the cavern structure. Inflows are 
continuous but extremely low volume, and while groundwater levels show some correlation with 
rainfall, the deep rock excavation has not exhibited significant episodic inflow spikes. Inflows are 
not uniform across the excavation face but are likely localised to specific minor rock defects or joint 
features. 

As the Five Dock Water Treatment Plant is no longer in operation, the site does not have an active 
onsite discharge mechanism for groundwater. Consequently, the current lawful discharge pathway 
involves the capture and off-site transfer of accumulated water (e.g., via tanker) to operational 
treatment facilities at other sites (such as The Bays or Burwood North) or lawful disposal via a 
liquid waste contractor. There is no direct discharge of groundwater to surface waters from the Five 
Dock site. Due to the negligible volumes encountered, onsite reuse of groundwater is not currently 
practiced or viable. The nearest surface water features are Iron Cove Creek (Dobroyd Canal) and 
Barnwell Park Canal, located approximately 600 m from the site. These are concrete-lined 
channels with no observed or significant baseflow contribution from the station site groundwater.  

4.4.1.4 Groundwater Quality 

Groundwater quality monitoring indicates a lower contamination risk compared to other station 
sites. However, background exceedances were recorded for heavy metals (including manganese, 
nickel, zinc, arsenic, and chromium) and nutrients. Construction monitoring concluded that these 
results reflect pre-existing regional conditions rather than construction impacts, and no identifiable 
increasing trends were observed. Analysis of sodium and chloride concentrations revealed no 
identifiable increasing trends, confirming that no saltwater intrusion occurred. 

Searches of the WaterNSW register identified only one existing groundwater bore within the 
predicted drawdown extent; however, this is designated as a monitoring bore rather than for water 
supply. Consequently, there are no identified active beneficial uses of groundwater (such as 
potable supply or irrigation extraction) in the immediate vicinity that rely on the aquifer systems 
affected by the station excavation. The observed groundwater quality profile is considered 
characteristic of a highly urbanised and disturbed setting, where historical land uses have resulted 
in widespread background contamination distinct from project-related impacts.  

4.4.2 Proposed Construction Activities and Interaction with Groundwater 

Consistent with the defined scope of SPW, works at Five Dock Station will be undertaken within 
the completed mined caverns and shafts delivered under the CTP. The station typology comprises 
a single mined cavern accessed via two vertical shafts. SPW works involve station fit out, building 
construction, and systems installation. Minor excavation within the shafts will be required for 
footings and permanent drainage sumps prior to concreting the station foundations. 

The primary interaction with groundwater will be the management of minor residual seepage 
entering the drained rock face and incidental rainfall entering the shafts and minor excavations. As 
the excavation has proven to be effectively dry with "little to no water ingress", this interaction is 
expected to be minimal. 

As the CTP Water Treatment Plant has been decommissioned, SPW works will not have access to 
an onsite treatment plant. Any accumulated water (groundwater seepage or surface water) must 
be captured and managed via transport to an WaTP at another site (e.g., The Bays or Burwood 
North subject to a lawful interface agreement with the Linewide contractor) or removal via liquid 
waste contractor. These options are presented in Figure 4-3. 
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4.4.3 Residual Groundwater Risk and Management Implications 

Residual groundwater risks at Five Dock Station are considered very low. The primary risk is 
operational/logistical regarding the management of minor water volumes without an onsite WaTP. 
The risk of significant groundwater inflow or widespread drawdown impacts is negligible given the 
demonstrated "dry" nature of the excavation. 

Confidence in the low-risk profile is high, supported by extensive construction phase monitoring 
which confirmed inflows were well below design limits and groundwater levels have already 
stabilised.  

Although inflows are minimal, any water collected must still be managed as potentially 
contaminated wastewater due to background heavy metal concentrations. Direct discharge to the 
stormwater network is not permitted without treatment. 

A specific management implication for SPW is the reliance on off-site treatment capacity or 
disposal. SPW must ensure valid independent disposal pathways are in place, as Five Dock lacks 
independent discharge capability. 

Management will focus on maintaining the drainage paths within the drained structure to prevent 
pressure build-up behind linings, ensuring that the low-volume seepage does not accumulate in fit-
out areas. 

No additional hydrogeological mitigation measures beyond those already established under the 
CTP groundwater management framework are anticipated to be required for SPW. 

4.5 The Bays Station 

4.5.1 Existing groundwater context 

4.5.1.1 Geological and Hydrogeological Setting 

The Bays Station is located within a complex geological setting adjacent to White Bay Power 
Station. The geological profile comprises anthropogenic Fill and Quaternary Alluvium overlying 
Hawkesbury Sandstone as shown in Figure 4-1. A significant geological feature, the White Bay 
Paleochannel (or paleo-valley), traverses the site, deepening the alluvial profile to approximately 
19 m in thickness to the west of the station box. The alluvium comprises interbedded sands, silts, 
and clays. Structurally, the Great Sydney Dyke, a sub-vertical dolerite intrusion (approximately 4–9 
m wide), has been identified at the eastern edge of the station box. This feature was flagged during 
design as a potential conduit for groundwater flow or a barrier compartmentalising the sandstone 
aquifer. 

The hydrogeological regime is distinct from the western stations due to the absence of Ashfield 
Shale. Instead, the system is defined by two primary units, a surficial porous aquifer hosted within 
the Fill and Quaternary Alluvium (which are hydraulically connected and exhibit primary 
permeability), and the underlying Hawkesbury Sandstone, which functions as a fractured rock 
aquifer where flow is controlled by secondary features such as dilated bedding planes and joints 
rather than matrix porosity. Regional groundwater flow is driven by inland recharge and is directed 
northwards, draining towards the local discharge boundary formed by White Bay. Unlike the 
"inferred" faults at other stations, the Great Sydney Dyke is a confirmed geological structure 
intersected by multiple boreholes. Hydraulic testing (packer testing) confirmed elevated 
permeability (up to 37 Lugeons) at the dyke margins and within stress-relieved bedding planes, 
indicating these features act as hydraulically significant conduits for groundwater flow rather than 
just structural boundaries.  
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4.5.1.2 Existing Subsurface Infrastructure and Groundwater Regime 

Bulk excavation for the station box was completed by the CTP Contractor. To manage the high 
permeability of the fractured sandstone and potential conduits (dykes/bedding planes), the CTP 
works included a program of grouting around the perimeter of the station excavation and between 
the station and the White Bay Power Station. The CTP works established a groundwater 
management regime involving perimeter secant pile walls (to cut off the alluvium), internal 
drainage, and a dedicated onsite Water Treatment Plant to manage inflows from the station box 
and the adjacent tunnels. 

The Bays Station excavation operates under a hybrid design intent defined by the Particular 
Specification: 

• Above the soil retention system toe level (Alluvium/Fill): The excavation is designed as 
undrained (tanked), relying on the secant pile wall to cut off groundwater in the surficial 
aquifers.  

• Below the soil retention system toe level (Sandstone): The excavation is designed as a drained 
structure, allowing groundwater to seep through the rock face to relieve hydrostatic pressure. 
The design allows for groundwater inflow up to a specific limit. The Particular Specification 
specifies the maximum allowable inflow for The Bays Station Excavation is 445 m³ in any 24-
hour period.  

Current groundwater control points comprise the internal drainage network (essential for relieving 
hydrostatic pressure on the exposed sandstone face) and collection sumps located at the station 
box invert, which function as the capture interface for transferring accumulated inflows to The Bays 
Water Treatment Plant. 

4.5.1.3 Groundwater Levels, Inflows and Disposal 

Original predictive modelling prepared for the approval phase and subsequent design reports 
estimated the following: 

• Predicted Drawdown: Modelling forecasted significant drawdown at the station box, with a 
maximum drawdown of up to -28 meters predicted in the immediate vicinity. 

• Saline Intrusion: Modelling included analysis of potential saltwater intrusion from the nearby 
estuary (White Bay/Rozelle Bay) into the station site, acknowledging the hydraulic connectivity 
of the sandstone. 

The design allows for groundwater inflow up to a specific limit. The Particular Specification 
specifies the maximum allowable inflow for The Bays Station Excavation is 445 m³ in any 24-hour 
period. Current groundwater control points comprise the internal drainage network (essential for 
relieving hydrostatic pressure on the exposed sandstone face) and collection sumps located at the 
station box invert, which function as the capture interface for transferring accumulated inflows to 
the Water Treatment Plant. 

Original predictive modelling prepared for the approval phase forecasted significant drawdown at 
the station box, with a maximum drawdown of up to -28 meters predicted in the immediate vicinity. 
The modelling also assessed the potential for saltwater intrusion from the nearby estuary (White 
Bay) into the station site due to the hydraulic connectivity of the sandstone. Refined 
hydrogeological modelling incorporated site-specific packer testing and the influence of the Great 
Sydney Dyke, assuming that grouting would effectively reduce rock mass permeability (e.g., to 1 
Lugeon in mitigated zones) to ensure the design limit (445 m³/day) would not be exceeded. 

Current standing groundwater levels are generally consistent with pre-construction conditions, 
ranging between approximately 0.6 m and 3.7 m below ground level (0.3 to 1.7 m AHD). 
Groundwater levels are considered stable or recovering, with observed fluctuations exhibiting a 
direct correlation with rainfall events and tidal influences rather than sustained construction-
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induced drawdown. The observed drawdown levels in boreholes surrounding the station box 
generally aligned with the forecasted maximum drawdown (-28 m), confirming the accuracy of the 
hydrogeological model. 

Calculating the precise groundwater ingress is an estimation due to the commingling of sources. 
However, cumulative discharge records indicate a total discharge (including tunnel water) 
averaging roughly 44 m³/day during active works. This observed average is an order of magnitude 
lower than the design maximum allowable inflow of 445 m³/day, confirming that the grouting and 
cutoff walls have performed effectively and the excavation is operating well within its 
hydrogeological design limits. These inflows represent ongoing steady-state seepage required to 
maintain the drained condition of the station box below the tanked alluvium level. Due to the 
fractured nature of the sandstone and the presence of the dyke, inflows are likely localised to 
specific water-bearing geological features rather than being uniform across the station box face. 

The Bays site has historically been serviced by multiple water treatment facilities operating under 
separate Environmental Protection Licences (EPLs) held by the CTP and ETP Contractors. These 
included the CTP TBM and Surface Water Treatment Plants and the ETP Construction Water 
Treatment Plant. 

There is no direct discharge of untreated groundwater to surface waters from the excavation; all 
intercepted water is captured and treated prior to discharge into White Bay. Due to the inward 
hydraulic gradient created by the station excavation acting as a sink, there is no observed baseflow 
contribution from the site to the harbour; rather, the primary hydrogeological risk remains the 
potential for saline intrusion from the bay toward the excavation.  

4.5.1.4 Groundwater Quality 

Groundwater monitoring indicates a moderate to high contamination risk, consistent with the site's 
industrial history. Exceedances were recorded for heavy metals (arsenic, copper, manganese, 
nickel, zinc), ammonia, PFAS, and hydrocarbons (TRH/PAHs). Borehole S_02d recorded 
persistent exceedances for Total Recoverable Hydrocarbons (TRH) throughout 2023/2024. 
Despite the proximity to the harbour and model predictions, analysis of sodium and chloride 
concentrations revealed no identifiable increasing trends during construction, suggesting that 
significant saline intrusion has not occurred. 

Searches of the WaterNSW register identified no registered groundwater bores within the predicted 
drawdown extent. Consequently, there are no identified active beneficial uses of groundwater 
(such as potable supply or irrigation extraction) in the immediate vicinity. The observed 
groundwater quality profile is considered characteristic of a highly urbanised and disturbed setting, 
where historical land uses have resulted in widespread background contamination.  

4.5.2 Proposed Construction Activities and Interaction with Groundwater 

Consistent with the defined scope of SPW, works at The Bays will be undertaken within the 
completed cut-and-cover station box delivered under the CTP which included groundwater control 
boundaries (secant piles and rock grouting). SPW works involve the construction of the station 
building, fit-out, and systems installation. 

Unlike the other four stations, The Bays requires piling for its foundation prior to concreting works. 
Wastewater (including groundwater intercepted) generated during piling would be short-term 
during works and contained in the box and existing sumps. The Bays will also be designed and 
constructed as a ‘tanked’ structure as part of the SPW scope of works and would limit groundwater 
inflows significantly. Given this design, construction of the permanent low point drainage sumps 
would occur higher than the existing ground level (as opposed to excavated) given the station floor 
will be elevated with the concrete slab constructed above the piles.   
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The primary interaction with groundwater will be the management of groundwater seepage 
entering the drained rock section of the station box (below the toe of the retention system), as well 
as during piling. Groundwater inflows would generally stop once the structure is tanked following 
completion of waterproofing and construction of the station concrete retaining walls and slabs. 

A key factor for SPW is regulatory and operational rather than physical. SPW will assume 
operational control of the inherited water treatment infrastructure (The Bays Water Treatment 
Plant) and the associated licensed discharge arrangements (Discharge Point 6) from the ETP 
Contractor. In addition to this, SPW will inherit previous contractor and Sydney Metro surface water 
and flood protection management controls.  

This transfer creates a critical regulatory interface, as SPW becomes the occupier and operator of 
a scheduled activity under the POEO Act. 

Under the SPW operating configuration, The Bays Station will function as the central "hub" for 
water management in the eastern section of the project as shown in Figure 4-3. The interaction 
involves: 

• Treating groundwater inflow from The Bays station box. 

• Receiving and treating water transferred from other SPW sites prior to discharge. 

• Managing water collected within excavation areas, which may comprise a combination of 
groundwater seepage and incident rainfall or surface water ingress, through the same 
containment, treatment and licensed discharge pathway 

• Discharging treated water to White Bay via the existing licensed infrastructure. 

Surface water management, including stormwater, erosion and sediment controls, and flood 
protection measures, are addressed under the Soil and Water Management Plan (SWMP). 

4.5.3 Residual Groundwater Risk and Management Implications 

The principal residual risk at The Bays is regulatory, ensuring lawful authorisation for water 
discharge immediately upon handover. As the final operational configuration (including precise 
steady-state inflow volumes and confirmed transfer (pathways) may not be fully verified prior to site 
possession, SPW cannot rely on legacy package EPLs without a transitional mechanism. To 
manage this, Gamuda is working with the NSW EPA to finalise an EPL to bridge the period 
between operational handover and confirmation of the long-term regulatory pathway. The final 
terms of the EPL are currently being defined and are to be resolved with the EPA to ensure a valid 
authorisation is in place prior to operational handover. Once finalised, updates to this Plan will be 
undertaken to ensure all regulatory requirements are included as necessary 

A specific management implication is the validation of inflow characterisation during the interim 
period. SPW must verify that the commingled water stream (The Bays groundwater + North 
Strathfield transfers + residual construction water) can be treated to meet the inherited discharge 
criteria. While CTP discharge data indicates compliance is achievable, the introduction of transfer 
water requires ongoing validation to ensure the WaTP process remains effective for the combined 
chemistry. 

The station box acts as a groundwater sink. Monitoring has confirmed the presence of 
hydrocarbons (TRH), PFAS, and heavy metals in the groundwater surrounding the station, 
Consequently, all water collected in the station box must be treated as potentially contaminated 
wastewater. The WaTP must maintain capability to treat these specific contaminants to meet 
ANZECC/EPL/Interim Operating Framework discharge criteria. 

The site is in a high-permeability sandstone unit adjacent to White Bay. While analysis of sodium 
and chloride concentrations during construction revealed no identifiable increasing trends, the risk 
remains latent. Ongoing management must focus on continued monitoring of electrical conductivity 
(or sodium/chloride) to detect any delayed saline intrusion. Saline intrusion risk at The Bays is 
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managed through verification monitoring under the Groundwater Monitoring Program (e.g. EC / 
sodium / chloride trends) rather than through additional physical mitigation measures.  

No additional hydrogeological mitigation measures (such as further grouting) are anticipated for 
SPW. The current inflows are substantially below the design limits, and groundwater levels have 
stabilised following the completion of bulk excavation. Management of ongoing inflows relies on the 
standard operation of the drainage and treatment systems already in place, especially during piling 
works and station fit out activities until the tanked structure is complete.  

4.6 Groundwater Management Summary 

Following the completion of bulk excavation and tunnelling by previous contractors, SPW inherits a 
groundwater regime that has largely stabilised. Current monitoring data and design models confirm 
that groundwater inflows across all station sites are low, steady-state seepage volumes that are 
well within the capacity of the established drainage infrastructure (refer Figure 4-3). 

Table 4-1 summarises the current expected inflow rates and the specific design limits applicable to 
the SPW scope. 

Table 4-1: Summary of Expected Groundwater Inflows and Limits 

Station Excavation 
Status 

Design Inflow 
(24hr) 

Current / Expected 
Steady-State Inflow 

Data Source / Source  

Westmead Drained Station 
Box 

100m3 Approx. <14m3/day Cooper-Jacob method, April 2025.  

North 
Strathfield 

Drained Station 
Box 

92m3 Approx. 35m3/day Revised modelling prediction. Construction 
monitoring confirms rock is "tight" with low 
actual ingress 

Burwood 
North  

Drained Station 
Box 

114m3 Approx. <35m3/day Actual commingled discharge (inc. North 
Strathfield) averages ~18 m³/day, significantly 
below the isolated prediction 

Five Dock Drained Cavern  170m3 Negligible Excavation is effectively dry with "little to no 
water ingress" observed during construction 

The Bays Hybrid 
(Tanked/Drained) 

445m3 Approx. 44 m3/day  Average cumulative discharge during active 
works. Inflows controlled by grouting and 
secant piling 

As SPW works includes only minor excavations associated with piling, footings and drainage 
infrastructure within each station box or shaft, the primary water management objective is the 
removal of accumulated seepage to prevent flooding of the station box invert. 

The Project will utilise a "Hub and Spoke" water management strategy, treating The Bays Station 
as the central treatment hub as shown in Figure 4-3. SPW will assume operational control of the 
Water Treatment Plant (WaTP) at The Bays and the associated licensed discharge infrastructure 
(Discharge Point 6). This facility will serve as the primary treatment and discharge location for 
groundwater collected across the SPW alignment.  

Groundwater captured in the sumps at North Strathfield, Burwood North, Five Dock and Westmead 
will be collected and transferred to The Bays WaTP for treatment prior to discharge into White Bay. 
This approach consolidates discharge monitoring to a single, controlled point and manages the 
logistical constraint of sites where WaTPs have been decommissioned (Five Dock) or designated 
for other contractors (Burwood North, Rosehill). 
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Groundwater accumulation will be managed according to the following hierarchy: 

1. Onsite Reuse: Where water quality permits, accumulated water will be reused within the 
station box for construction activities to minimise total discharge volumes. 

2. Transfer to Linewide Water Treatment Plant: Surplus water will be transferred to Linewide 
WaTP where lawful interface agreements can be made. 

3. Transfer to The Bays: Surplus water will be transferred via tanker to The Bays WaTP for 
treatment and licensed discharge. 

4. Offsite Disposal: In the event of WaTP maintenance, capacity constraints, or water quality 
characteristics that cannot be treated by The Bays WaTP (e.g., specific contamination spikes), 
water will be collected by a licensed liquid waste contractor for lawful disposal at an offsite 
facility. 

4.7 Groundwater Risk Summary 

Table 4-2 consolidates the residual, delivery-phase groundwater risks identified for the SPW works 
across all station sites, based on the detailed station-specific groundwater contexts presented in 
Sections 4.1 to 4.5. It reflects the inherited groundwater conditions following completion of bulk 
excavation and tunnelling by the preceding packages and focuses on the nature and magnitude of 
groundwater interactions relevant to SPW construction activities. 

Table 4-2: Groundwater Risk Summary 

Station  Risk  Rating  Specific 
Mitigation 
Measures 

Westmead  Low, steady-state seepage into an inherited drained station box; primary 
delivery risk is operational control of sumps/pumps and water handling 
(transfer), not new drawdown or quality impacts associated with minor 
excavations, and interface constraint (Rosehill; WaTP designated to LW).   

Low  No, standard 
controls apply.  

North 
Strathfield  

Low, steady-state seepage into an inherited drained station box; primary 
delivery risk is operational control of sumps/pumps and water handling 
(t\transfer), not new drawdown or quality impacts associated with minor 
excavations. 

Low No, standard 
controls apply.  

Burwood 
North  

Low, steady-state seepage into an inherited drained station box; primary 
delivery risk is operational control of sumps/pumps and water handling 
(t\transfer), not new drawdown or quality impacts associated with minor 
excavations, and interface constraint (onsite WaTP designated to LW).   

Low No, standard 
controls apply.  

Five Dock  Very low seepage inflow into inherited drained station box; primary delivery 
risk is operational control of sumps/pumps and water handling (t\transfer), not 
new drawdown or quality impacts associated with minor excavations. 

Very Low No, standard 
controls apply.  

The Bays  Low–moderate overall, but different risk character: not inflow magnitude (well 
below design limit), but regulatory + operational control of the 
WaTP/discharge framework, commingled stream acceptance, and latent 
saline intrusion monitoring due to harbour connectivity. 

Groundwater and groundwater-influenced water inflow to excavations, 
including potential mixing with incident rainfall or surface water ingress, 
requiring containment, treatment and management prior to transfer or 
discharge via a lawful pathway.  

Low-Moderate No, standard 
controls apply.  
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Figure 4-3:  Groundwater / Station Box Water Management Options and Water Treatment Plant Overview 
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5 ENVIRONMENTAL MITIGATION MEASURES 

This section sets out the construction groundwater mitigation measures to be implemented for the 
SPW works. Measures are presented in a structured register format to support construction 
planning, consistent implementation across sites, and auditable demonstration of compliance with 
the Planning Approval (CoA and REMMs) and Sydney Metro requirements (including the CEMF). 

Based on the air quality risk assessment (Section 4.7), standard measures (Section 5.2) have 
been developed to managed groundwater impacts across all SPW works and station sites unless 
otherwise stated 

5.1 Control Hierarchy and SMART Application 

Construction groundwater management for the SPW works is implemented through a structured 
hierarchy of controls consistent with the principles of avoidance, minimisation, management and 
verification, and aligned with the SMART framework (Specific, Measurable, Achievable, Realistic 
and Timely). 

Table 5-1 illustrates the control hierarchy applied under this Plan and how SMART requirements 
are embedded into the selection, implementation and verification of mitigation measures.  

Table 5-1: Control Hierarchy and SMART Application 

SMART Control Type Example 

S – Specific, what must 
be done 

M – Measurable, how it 
will be checked  

A – Achievable, can be 
implemented in 
construction 

R – Realistic, practical for 
site conditions 

T – Timely, applied when 
required 

Avoid / 
Eliminate  

Avoid new groundwater interception by confining works within completed drained 
station structures and not introducing new excavation below existing groundwater 
control boundaries.  

Substitute / 
Minimise at 
Source 

Minimise groundwater handling by maintaining existing drainage infrastructure and 
prioritising onsite reuse where water quality permits, reducing transfer and 
discharge volumes. 

Engineering Use existing sumps, pumps, drainage lines and water treatment plants to capture, 
contain and treat groundwater-influenced water prior to reuse, transfer or 
discharge. 

Administrative Implement Permit to Discharge workflow, monitoring review, and AMP controls to 
ensure lawful water handling pathways are followed. 

Receiver 
Based 
Mitigation 

Implement make-good provisions where groundwater drawdown causes material 
impacts to registered groundwater users.  
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5.2 Standard Groundwater Mitigation Measures 

Standard mitigation measures applicable across the SPW works are provided in Table 5-2. These measures apply to all station sites and works 
activities unless explicitly identified as station-specific in subsequent subsections. 

Table 5-2: Standard Groundwater Mitigation Measures 

ID Measure Control Type Timing / 
Frequency 

Responsibility  Source / 
Reference 

Relevant 
Management 
Document / Process 

GW-01 Existing drained station box and cavern designs are maintained, including 
operation of internal drainage systems, sumps and pumps, to prevent 
groundwater accumulation and uncontrolled pressure build-up. 

Engineering Continuous Station Manager Design 
Documentation 
/ Inherited 
Groundwater 
Management 
Strategy 

AMP, Maintenance 
Schedule 

GW-02 Collect, contain and manage groundwater and groundwater-influenced 
water via an identified lawful treatment, reuse or disposal pathway 

Engineering Construction Station Manager CEMF-
SSWQ5, 
CEMF-
SSWQ7 

Permit to Discharge / 
AMPs / ECMs / 
Transfer Manifests 

GW-03 Groundwater and construction wastewater is not discharged to the 
environment unless discharge criteria are met or an EPL or agreed 
alternative authorisation applies. 

Administrative Prior to 
Discharge 

WaTP Operator CoA E134, 
CoA E135, 
CEMF-
SSWQ5 

Permit to Discharge / 
Reuse Water 
Authorisation Record 

GW-04 Where groundwater quality is potentially contaminated, water must be 
treated to meet applicable guideline values (ANZG 2018 / EPL) prior to 
discharge. 

Engineering As Required Station Manager / 
WaTP Operator 

CoA E134, 
CoA E135, 
CEMF-
SSWQ5 

AMP, water treatment 
plant operation manual 

GW-05 Manage groundwater and surface water to prevent pollution of stormwater 
systems or receiving environments using erosion and sediment controls. 

Administrative Continuous Site Supervisor CoA E134 Erosion and Sediment 
Control Plan (ESCP), 
Construction Soil and 
Water Management 
Sub-Plan 

GW-06 Manage construction activities to minimise mobilisation of sediments or 
contaminants into groundwater sumps and drainage systems. 

Administrative Continuous Site Supervisor CEMF-
SSWQ5 

AMP, ECM 
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ID Measure Control Type Timing / 
Frequency 

Responsibility  Source / 
Reference 

Relevant 
Management 
Document / Process 

GW-07 Store chemicals and fuels in bunded areas and control refuelling activities 
to prevent spills that could contaminate groundwater. 

Engineering Construction Site Supervisor CEMF-
SSWQ5 

Environmental 
Emergency Response 
Procedure, ECM 

GW-08 Review and utilise groundwater monitoring undertaken under approved 
Construction Monitoring Programs to verify groundwater behaviour and 
monitor groundwater levels and groundwater quality before, during and 
after construction, as required, with results reviewed by a qualified 
hydrogeologist. 

Administrative Per 
Construction 
Monitoring 
Program 

Environment and 
Sustainability 
Manager (or delegate) 

CEMF-GW1 Construction 
Monitoring Report / 
Groundwater 
Monitoring Program 

GW-09 Verify inherited groundwater assumptions and drawdown behaviour against 
observed monitoring data and implement management responses where 
deviations occur. 

Administrative Per 
Construction 
Monitoring 
Program 

Hydrogeologist CoA E141, 
REMM EIS-
GW1 

This GMP (Section 4), 
Construction 
Monitoring Report, 
Groundwater 
Monitoring Program 

GW-10 Where groundwater drawdown has the potential to affect groundwater-
dependent ecosystems (GDEs) or surface water baseflow, implement 
additional investigation and mitigation. 

Administrative As required Environment and 
Sustainability 
Manager / Station 
Manager 

REMM EIS-
GW3 

Flora and Fauna 
Management Sub-
Plan, Groundwater 
Monitoring Program 

GW-11 Investigate and manage unexpected groundwater conditions (e.g. 
increased inflows, quality changes) through the Project EINCRP. 

Administrative As required Environment and 
Sustainability 
Manager / Station 
Manager 

CEMF-GW1 Environmental Incident 
and Non-Compliance 
Notification Report, 
Unexpected 
Contaminated Land 
Procedure 

GW-12 Implement make-good provisions where construction dewatering results in 
a material decline in groundwater supply levels, quality or quantity at 
registered bores.  

Receiver 
based 
mitigation 

As required Project Director / 
Station Manager 

CoA E139 CCMS (Complaints 
Register) 

GW-13 Manage groundwater take to ensure compliance with water entitlement 
requirements, unless a regulatory exemption applies. 

Administrative Monthly Station Manager / 
Environment and 
Sustainability 
Manager (or delegate) 

CoA E140 Legal and Other 
Obligations Register 
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ID Measure Control Type Timing / 
Frequency 

Responsibility  Source / 
Reference 

Relevant 
Management 
Document / Process 

GW-14 Rely upon and verify approved hydrogeological modelling and design 
assumptions prepared for earlier project stages (CTP/WTP/ETP). These 
assumptions will be reviewed and incorporated into ongoing geotechnical 
investigations, design development, and construction-stage reporting 
where relevant to SPW work.  

Administrative Prior to works 
and ongoing 
throughout 
construction 

Design Manager / 
Hydrogeologist 

CoA E141 Hydrogeological 
Design Reports / 
Construction 
Monitoring Reports 

GW-15 Review groundwater level data collected as part of the Monitoring Program 
in conjunction with surface settlement monitoring to confirm drawdown is 
not causing unexpected ground movement or damage to structures. 

Administrative Per 
Construction 
Monitoring 
Program 

Hydrogeologist / 
Project Engineer 

Design Manager 

CEMF-GW2 Geotechnical, 
Instrumentation and 
Monitoring Program 
and Design Packages 

GW16 Confirm capacity of receiving infrastructure prior to establishing or 
modifying any direct discharge pathway to stormwater or receiving waters. 
Where capacity constraints are identified, implement alternative 
management measures such as storage, staged discharge, treatment plant 
buffering, or off-site transfer. 

Avoid / 
Eliminate  

Prior to 
discharge 

Site Engineer CEMF-
SSWQ7 

Permit to Discharge, 
AMP, EPL 

GW-17 Where alternative discharge criteria are proposed via an EPL, prepare a 
Water Pollution Impact Assessment in consultation with the EPA consistent 
with section 45 of the POEO Act. 

Administrative As Required Environment and 
Sustainability 
Manager (or delegate) 

CoA E136 EPL 

GW-18 Where SPW works interface with other Sydney Metro packages, 
groundwater and groundwater-influenced water management will be 
coordinated to ensure: 

• All water collected within shared or connected systems is managed 
via a lawful treatment and discharge pathway 

• Cumulative impacts from concurrent works are identified and 
managed 

• Responsibilities for water management are defined through project 
interface agreements and activity-specific planning.   

Administrative Construction Station Manager 

Environment and 
Sustainability 
Manager (or delegate) 

CoA C6 Coordination Meeting 
Minutes 

AMP 
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6 IMPLEMENTATION AND RESPONSIBILITIES 

6.1 Roles and Responsibilities  

The roles and responsibilities of key Project personnel with respect to the management of 
groundwater are defined in Table 6-1. These roles are consistent with the governance structure 
established in the SPW Construction Environmental Management Plan (CEMP). 

References in this Plan to licensed discharge points, Environment Protection Licence (EPL) 
conditions, discharge criteria, or permit-to-discharge processes apply only where a lawful 
discharge authorisation is in effect. This includes operation under an existing EPL, a transferred or 
amended EPL agreed with the NSW EPA to support continuity of lawful discharge following 
handover of inherited water treatment infrastructure. 

Nothing in this Plan is intended to assume or pre-empt the final licensing outcome or to authorise 
discharge in the absence of a valid regulatory approval. 

Table 6-1: Groundwater Management Responsibilities 

Role  Responsibility  

Project Director • Holds ultimate accountability for SPW groundwater compliance under the Deed and Conditions of 
Approval (CoA). 

• Ensures sufficient resources (e.g., water treatment plant capacity, monitoring equipment) are available to 
implement this GMP. 

• Authorises final submissions of the GMP and Groundwater Monitoring Reports to Sydney Metro and the 
Planning Secretary. 

Construction 
Director 

• Ensures construction methodologies (e.g., dewatering strategies, sump locations) incorporate all 
groundwater mitigation and monitoring requirements. 

• Leads resolution of construction-related groundwater issues (e.g., unexpected inflows) that affect 
program or safety. 

• Provides direction to Station Managers to maintain compliance with the GMP and discharge criteria. 

Environment 
and 
Sustainability 
Manager  

• Stop Work Authority: Authorised to stop work in the event of potential environmental harm (e.g., 
uncontrolled discharge or pollution event) 

• Ultimate contact on groundwater matters to Sydney Metro, the Environmental Representative (ER), and 
the EPA 

• Ensures the GMP is effectively implemented and maintained, including the review of monitoring data 
against trigger values. 

Environment 
Operations and 
Approval Lead 

• Maintains the GMP and ensures it meets evolving Project requirements (e.g., updates following Revised 
Groundwater Modelling) 

• Authorised to endorse documentation supporting water discharge authorisations, including EPL 
applications, variations or transfers prior to submission to regulators. 

• Ensures that groundwater Non-Compliances, Incidents and Environmental Issues are recorded and 
reported to Sydney Metro within required timeframes. 

Stations 
Manager 

• Implement daily groundwater controls at the site level (e.g., operation of pumps, sumps, and drainage 
lines). 

• Participate in groundwater incident containment (e.g., spill response) and corrective actions. 

• Facilitate access for groundwater monitoring, ER inspections, and regulatory audits. 
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Role  Responsibility  

Senior 
Environment 
Advisor / 
Environment 
Advisor 

• Ensures that the GMP and Groundwater Monitoring Program are effectively implemented (e.g., 
scheduling sampling, checking WaTP records). 

• Hold Point Release: Confirms that internal verification requirements are met prior to discharge, including 
completion of the Permit to Discharge process and confirmation of a lawful discharge or disposal 
pathway. 

• Develops and delivers groundwater-specific training (e.g., Toolbox Talks on pH control and spill 
response) to site personnel. 

• Ensures environmental records (lab reports, calibration certificates) are collected and maintained 

Site Engineers / 
Superintendents 

• Implement controls on the ground including erosion and sediment controls to prevent contamination of 
groundwater sumps. 

• Ensure groundwater requirements (e.g., "No Untreated Discharge") are communicated to the workforce 
in pre-start briefings. 

• Support environmental inspections and verify that water transfer infrastructure (pipes/tanks) is 
maintained. 

Integration and 
Interface 
Manager 

• Manages coordination between SPW and interfacing packages (e.g., Linewide or Precincts) regarding 
shared water treatment infrastructure or transfer arrangements. 

• Ensures groundwater constraints are reflected in interface control documents. 

6.2 Construction Planning and Work Authorisation 

6.2.1 Activity Management Plans (AMPs) 

To ensure that the specific management and mitigation measures identified in this Plan are 
implemented appropriately, the required actions are to be included in the Activity Management 
Plans (AMP) prepared for relevant activities (e.g., dewatering, concrete pours near sumps, 
hazardous chemical storage). As per the CEMP, the AMP will address: 

• Permit to Discharge: The requirement for verification testing prior to the release of water. 

• Dewatering Strategy: Pump locations, transfer routes, and disposal points. 

• Emergency Response: Specific spill controls relevant to the activity location. 

For the purposes of this Plan, a Permit to Discharge refers to the Project’s internal verification and 
authorisation process confirming that groundwater or groundwater-influenced water meets the 
applicable acceptance criteria for the nominated lawful discharge or disposal pathway prior to 
release. 

The Permit to Discharge does not replace, vary, or substitute any statutory approval, licence, or 
regulatory requirement. It is implemented as an internal control to ensure compliance with the 
applicable planning approval conditions, licence conditions (where applicable), and Project 
environmental procedures. 

For sites without a direct discharge pathway, the Permit to Discharge applies to transfer, reuse, or 
off-site disposal verification, not direct surface water discharge. 

6.2.2 Environment Control Maps (ECMs) 

ECMs will be prepared and implemented in accordance with Section 5.9 of the CEMP and the 
Sydney Metro Construction Environmental Management Framework (CEMF) to support the 
effective implementation of groundwater management measures.  
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For the purposes of this SWMP, ECMs will include groundwater specific information such as: 

• Location of Station Box Sumps and Dewatering Points. 

• Location of Licensed Discharge Points. 

• "No-Go Zones" around active groundwater monitoring bores to prevent damage. 

• Locations of Spill Kits and chemical storage bunding. 

ECMs are an operational communication tool utilised to convey the environmental requirements to 
the construction personnel and support the implementation of approved environmental 
management measures during the delivery of the works. In accordance with the CEMF, ECMs are 
endorsed by the Environment Manager (or delegate) and do not form a separate statutory review 
or approval pathway.  

6.3 Training and Awareness  

All Project personnel, including employees, contractors and utility staff working onsite, will undergo 
site induction training relating to groundwater water management issues. The induction training will 
address elements related to groundwater management including: 

• The strict prohibition on discharging water from excavations, sumps, or treatment plants to the 
stormwater network or harbour without a signed Permit to Discharge 

• Identification of high-risk activities (e.g., refuelling, chemical storage) and the location of spill 
kits relative to station box sumps and drainage infrastructure 

• Requirements to immediately report any sheen, odour, unexpected groundwater inflow, or 
unpermitted discharge to the Environment Team. 

Targeted training in the form of toolbox talks or specific training will be provided to personnel with a 
key role in groundwater management. Table 6-2 details specific requirements relevant to this Plan.  

Table 6-2: Training Responsibilities Relevant to this Plan 

Training Delivery Method Target Personnel 

Technical training on treatment methodologies, dosing regimens, 
automated shut-off triggers, and effluent quality testing. 

Specific Technical Training 

Position Descriptions 

Water Treatment 
Plant Operators 

Procedure for managing station box sumps, water transfer ("Hub and 
Spoke"), and the Permit to Discharge workflow. 

Toolbox Talk / Pre-start Site Supervisors, 
Site Engineers, 
Superintendents 

Practical training on the use of spill kits to protect drainage sumps and 
containment infrastructure. 

Toolbox talk Superintendents, 
Supervisors 

Advanced training for the design, review, and implementation of ESCPs. External Certified training Environment 
Team  

General principles of sediment control and maintenance of site water 
controls. 

Toolbox talk  Site Engineers, 
Superintendents 
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7 MONITORING AND VERIFICATION  

7.1 Construction Monitoring Program Interface 

Groundwater and surface water monitoring for the Project will be undertaken in accordance with 
the SPW Construction Groundwater Monitoring Program (Appendix B) and the Construction 
Surface Water Monitoring Program, which are standalone documents forming part of the CEMP 
and prepared to satisfy the monitoring requirements of the CoA, REMMS, Phasing Report and 
CEMF. 

Monitoring requirements under this Plan are independent of any specific licensing mechanism and 
apply whether discharge is undertaken under an Environment Protection Licence (EPL) or other 
lawful regulatory authorisation. 

The monitoring programs define the technical monitoring requirements, including monitoring 
locations, parameters, methods, frequencies, quality assurance, and reporting protocols. This GMP 
does not duplicate or redefine those monitoring requirements. 

Instead, this Plan establishes the verification and assurance framework to ensure that monitoring 
results produced under the monitoring programs are: 

• Interpreted in the content of construction activities, 

• Used to verify the effectiveness of groundwater mitigation measures, and 

• Applied to trigger corrective actions where required. 

For clarity, the monitoring programs collectively address: 

• Groundwater levels and drawdown behaviour, 

• Groundwater quality and discharge suitability, and 

• Inflow volumes and water balance considerations associated with drained station infrastructure. 

Where groundwater is discharged or transferred for treatment, monitoring outcomes will be 
assessed in conjunction with the applicable discharge or disposal authorisation (e.g. EPL 
conditions) and reported through the relevant compliance reporting mechanisms.  

7.2 Inspections and Verification 

7.2.1 Verification Monitoring and Inspections 

Inspection and verification activities under this Plan focus on confirming that groundwater controls 
and infrastructure (including pumps, sumps, drainage systems, and water treatment plants) are 
functioning as designed, and that monitoring results produced under the Construction Groundwater 
Monitoring Program and Construction Surface Water Monitoring Program are reviewed and verified 
prior to reuse, transfer, or discharge. 

Where discharge occurs, verification activities include confirmation that groundwater management 
outcomes comply with the applicable discharge authorisation (e.g. EPL conditions or other lawful 
regulatory mechanism). 

Groundwater and surface water quality parameters, analyte suites, acceptance criteria, and trigger 
levels are defined within the applicable monitoring programs and the relevant discharge or disposal 
authorisation (e.g. EPL). Compliance against those requirements is verified through the monitoring 
and reporting processes established under those instruments, rather than through this Plan. 

Progressive interpretation of groundwater level data under this Plan is undertaken in conjunction 
with the Project’s geotechnical and settlement monitoring framework, which provides the 
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mechanism for assessing potential impacts to structures, services and basements and 
implementing responses where trigger levels are exceeded 

For clarity, Table 7-1 Summarises the verification and inspection activities relevant to groundwater 
management during SPW works. It does not constitute a monitoring program. 

Table 7-1: Groundwater Inspection and Verification Activities 

Activity Frequency Verification Focus Responsibility Reporting 

Water treatment plant 
operational verification 

Daily during 
operation 

Plant operating as designed 
(pumps, dosing, filtration, alarms) 

WaTP Operator WaTP logbook / 
operational records 

Inflow volume 
verification 

Continuous / daily 
review 

Inflows consistent with design 
assumptions and authorised 
operating conditions 

WaTP Operator Inspection records 

Sump and drainage 
system inspection 

Weekly Sumps clear of sediment; pumps 
operational; no unintended ponding 
or “tanking” 

Site Supervisor Environmental 
inspection records 

Groundwater level 
result review 

Aligned with 
monitoring 
reporting 

Behaviour consistent with approved 
modelling and historical trends 

Hydrogeologist Monitoring reports 

Monitoring bore 
condition verification 

Aligned with 
monitoring 
reporting 

Bores accessible, intact and 
protected from damage 

Environment 
Advisor 

Monitoring reports 

7.2.2 Water Treatment Plan Performance Verification (Proof of Performance) 

Additional Proof of Performance requirements may apply where specified under the applicable 
discharge authorisation (e.g. EPL or other EPA-agreed transitional regulatory mechanism). 

Proof of Performance activities may include, where applicable: 

• Verification that inherited or recommissioned Water Treatment Plants (WTPs) achieve the 
required discharge criteria and performance outcomes prior to or during operation. 

• Review of treatment verification reports, commissioning documentation, and operational 
performance monitoring results. 

• Investigation outcomes and corrective actions arising from incidents or non-conforming 
discharge events, where these inform treatment system performance or required adjustments 
to controls. 

• Confirmation that treatment processes, monitoring regimes, and reporting frameworks align 
with approved monitoring programs and applicable discharge authorisation.  

Where such requirements apply, they will be implemented in accordance with the relevant 
authorisation and reflected in operational procedures and compliance reporting. This GMP will be 
updated if required to reflect any materially new obligations. 

7.3 Reporting 

Reporting will be undertaken to demonstrate compliance with the Planning Approval, CEMF 
monitoring requirements, and any applicable discharge authorisation (e.g. EPL or other lawful 
regulatory framework), where relevant. 

Technical reporting requirements for groundwater levels and quality are defined in the SPW 
Groundwater Monitoring Program. This section summarises the broader reporting obligations 
required to verify the implementation of this GMP. 
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Table 7-2: Groundwater Reporting Obligations  

Report Name Source Reference Report Details Timing Report Recipient 

Construction 
Monitoring 
Report 

Groundwater 
Monitoring Program, 
CEMF-GW1 

Compilation and analysis of 
groundwater monitoring data 
(levels and/or quality where 
applicable). 

As defined by the 
Groundwater Monitoring 
Program 

EPA, NRAR for 
information or as 
otherwise required 

Discharge 
Compliance 
Report 
(Groundwater / 
WaTP) 

Applicable Discharge 
Authorisation (e.g. 
EPL or other EPA-
agreed mechanism) 

Summary of treated groundwater 
discharge volumes and water 
quality monitoring results 
demonstrating compliance with 
authorised discharge criteria. 
Parameters and format defined by 
applicable authorisation. 

As specified by applicable 
discharge authorisation (if 
required) 

EPA and other 
recipients specified 
under applicable 
discharge 
authorisation 

WaTP Proof of 
Performance 
Report 

Applicable Discharge 
Authorisation (if 
required) 

Verification data demonstrating 
that inherited or recommissioned 
Water Treatment Plants achieve 
required discharge criteria and 
performance outcomes, including 
commissioning verification and 
operational performance review. 

As required by 
commissioning or 
applicable discharge 
authorisation (if required) 

EPA (if required), 
Sydney Metro, 
Environmental 
Representative 
(upon request) 
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8 COMPLAINTS, INCIDENTS AND NON-COMPLIANCES 

8.1 Complaints Management 

Groundwater related complaints will be managed in accordance with the framework established 
under CEMP Section 7.4, which defines the Project-wide approach to community information, 
notifications and complaints handling. 

In support of this framework, Gamuda will manage and respond to groundwater related complaints 
arising from construction activities within their scope and provide required information to Sydney 
Metro for inclusion in the CCMS. 

Where required, corrective actions will be implemented by the construction team as soon as 
reasonably practicable to minimise further impacts. Complaints and associated investigation 
outcomes will be recorded within Sydney Metro’s nominated complaints management system in 
accordance with CEMP Section 7.4.2.  

Specifically for groundwater, if a complaint relates to a material decline in yield at a registered 
private bore, the "Make Good" provisions Section 5.2 will be triggered. 

8.2 Incident and Non-Compliance Management 

All groundwater related environmental incidents, non-compliances and associated events arising 
from SPW works will be managed in accordance with Section 8.1 of the CEMP. Incident 
classification and reporting will be undertaken in accordance with this framework to meet internal, 
Sydney Metro and external reporting requirements.  

8.2.1 Auditing  

Audits (both internal and external) will also be undertaken to assess the effectiveness of 
environmental controls, compliance with this Plan, Project requirements and any other relevant 
approvals, licenses and guidelines. These audits will be undertaken at planned intervals to provide 
information on whether the Project: 

• Is meeting its compliance obligations 

• Conforms to this Plan 

• Determines if this Plan is effectively implemented and maintained. 

The approach to internal and independent audits, including audit requirements and the auditing 
schedule, are detailed in Section 9.3 of the CEMP. 

8.2.2 Non-Compliance and Environmental Issues  

Groundwater related statutory incidents and non-compliances arising from SPW works will be 
identified, classified, escalated, managed and closed out in accordance with the Planning Approval 
(SSI-22765520) and the overarching framework detailed in Section 8.1.3 of the CEMP. 

For the purposes of this Plan, groundwater specific triggers that may require investigation to 
determine the appropriate classification and management response include: 

• Groundwater impacts (e.g. drawdown) beyond the impacts identified in the Planning 
documents and Stage 1 and 2 HIRs 

• Discharge of water that does not meet the water quality criteria specified in the EPL or this Plan 

• Unauthorised discharge of water to the stormwater network or harbour 
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• Failure to implement required groundwater management measures or controls 

• Non-compliance with Planning approval requirements 

• Deviations from the procedures outlined in this Plan or the overarching CEMP 

• Non-compliance with Planning Approval requirements 

• Potential incidents or non-compliances identified by Sydney Metro and/or the Environmental 
Representative (ER) 

As detailed in Section 8.1.3 of the CEMP, any event meeting the definition of a statutory incident or 
non-compliance under the Planning Approval is to be classified and managed in accordance with 
the relevant notification and reporting requirements. 

Events that do not meet the definition of a statutory incident or non-compliance under the Planning 
Approval may be managed as an Environmental Issue in accordance with the Sydney Metro 
Environmental Incident and Non-Compliance Reporting Procedure (EINCRP), where applicable. 

For clarity, where adopted in accordance with the EINCRP, an Environmental Issue: 

• Does not constitute a statutory incident or non-compliance 

• Does not trigger Planning Approval notification requirements 

• Is managed to support effective environmental management and continuous improvement 

In the spirit of collaborative Project delivery, Environmental Issues and other lower-level 
environmental matters will be managed in good faith with Sydney Metro, the ER, and relevant 
stakeholders to support proactive resolution and continuous environmental improvement, 
consistent with the EINCRP framework. 

The identification and management of Environmental Issues do not in itself constitute a breach of 
this Plan or the Planning Approval. 
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9 REVIEW AND CONTINUAL IMPROVEMENT 

9.1 Continuous Improvement 

Continuous improvement of this GMP will be achieved by the ongoing evaluation of environmental 
management performance against environmental policies, objectives and targets.  

The continuous improvement will be designed to: 

• Identify areas of opportunity for improvement of environmental management and performance  

• Determine the cause or causes of Environmental Issues, statutory non-compliances and 
associated events 

• Develop and implement a plan of corrective and preventative action to address any 
Environmental Issues, statutory non-compliances and associated events 

• Verify the effectiveness of the corrective and preventative actions  

• Document any changes in procedures resulting from process improvement  

• Make comparisons with objectives and targets. 

9.2 Review Triggers 

This GMP will be reviewed and, where necessary, updated to ensure it remains effective, 
compliant with approval requirements, and reflective of current construction activities and 
environmental risks. Reviews will be undertaken annually as a minimum or as triggered by specific 
events or circumstances, as outlined in below:  

• Issues raised during environmental surveillance, audits, complaints and monitoring as identified 
by the Project team, ER or Sydney Metro 

• Expanded scope of works (which materially alters the environmental risk rating detailed in 
Section 4) 

• Environmental Issues, statutory non-compliances and incidents 

• Changes to the Gamuda Australia IMS.  

9.3 Plan Updates 

The processes described in Section 9.1 and 9.2, as well as Section 10.2 of the CEMP may result in 
the need to update or revise this Plan. This will occur as needed. Only the Environment and 
Sustainability Manager (or delegate) has the authority to make and approve changes to the 
requirements of this Plan.  

Minor Amendments may be approved by the Environmental Representative (ER) in accordance 
with Condition A33(j) and Section 10.2 of the CEMP, provided they do not increase impacts to 
nearby sensitive land uses. Amendments not considered minor by the ER must be submitted to the 
Planning Secretary for approval.  

A copy of the updated Plan and changes will be distributed to all relevant stakeholders in 
accordance with the approved document control procedure. For details, refer to Section 10 of the 
CEMP. 
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Appendix A – Construction Groundwater Management Compliance Matrix  

Table A-1 Relevant Conditions of Approval 

CoA No. Requirement Responsibility Document Reference 

C1 Construction Environmental Management Plans (CEMPs) and CEMP Sub-plans must be prepared in accordance with the Construction Environmental Management Framework (CEMF) included in the documents listed in 
Condition A1 to detail how the performance outcomes, commitments and mitigation measures specified in the documents listed in Condition A1 will be implemented and achieved during construction. 

SPW / Sydney 
Metro 

Section 1.1; Section 1.4; 
Section 3.1; Section 5 

C3 The CEMPs not requiring the Planning Secretary’s approval must be submitted to the ER for endorsement no later than one (1) month before the commencement of construction or where construction is phased no later than 
one (1) month before the commencement of that phase. That CEMP must obtain the endorsement of the ER as being consistent with the conditions of this approval and all undertakings made in the documents listed in 
Condition A1. 

SPW Section 1.5; Document 
Control 1.1 

C6 The CEMP Sub-plans must state how: 

a) the environmental performance outcomes identified in the documents listed in Condition A1 will be achieved; 

b) the mitigation measures identified in the documents listed in Condition A1 will be implemented; 

c) the relevant terms of this approval will be complied with; and 

d) issues requiring management during construction (including cumulative impacts), as identified through ongoing environmental risk analysis, will be managed through SMART principles. 

SPW Section 2.3; Table 2-1; 
Section 5; Section 5.1; 
Table 5-1 

C7 With the exception of any CEMP Sub-plans expressly nominated by the Planning Secretary to be endorsed by the ER, all CEMP Sub-plans must be submitted to the Planning Secretary for approval. SPW / Sydney 
Metro 

Section 1.5 

C9 Any of the CEMP Sub-plans to be approved by the Planning Secretary must be submitted to the Planning Secretary with, or subsequent to, the submission of the CEMP but in any event, no later than one (1) month before 
construction or where construction is phased no later than one (1) month before the commencement of that phase. 

SPW / Sydney 
Metro 

Section 1.5 

C10 Construction must not commence until the relevant CEMP(s) and CEMP Sub-plans have been approved by the Planning Secretary or endorsed by the ER (whichever is applicable), unless otherwise agreed by the Planning 
Secretary. The CEMP and CEMP Sub-plans, as approved by the Planning Secretary or endorsed by the ER (whichever is applicable), including any minor amendments approved by the ER, must be implemented for the 
duration of construction. Where construction of the CSSI is phased, construction of a phase must not commence until the CEMP and CEMP Sub-plans for that phase have been approved by the Planning Secretary or 
endorsed by the ER upon nomination by the Planning Secretary (whichever is applicable). 

SPW / Sydney 
Metro 

Section 1.1; Section 6; 
Section 9.3 

E134 The CSSI must be designed, constructed and operated so as to maintain the NSW Water Quality Objectives (NSW WQO) where they are being achieved as at the date of this approval, and contribute towards achievement of 
the NSW WQO over time where they are not being achieved as at the date of this approval, unless an EPL in force in respect of the CSSI contains different requirements in relation to the NSW WQO, in which case those 
requirements must be complied with. 

SPW Section 2.3; Table 2-1; 
Table 5-1 (GW-03, GW-04, 
GW-05) 

E135 "Unless an EPL is in force in respect to the CSSI and that licence specifies alternative criteria, discharges from wastewater treatment plants to surface waters must not exceed: 

a) the Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2018 (ANZG (2018)) default guideline values for toxicants at the 95 per cent species protection level; 

b) for physical and chemical stressors, the guideline values set out in Tables 3.3.2 and 3.3.3 of the Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 (ANZECC/ARMCANZ; 

c) for bioaccumulative and persistent toxicants, the ANZG (2018) guidelines values at a minimum of 99 per cent species protection level; and 

d) the draft Australian and New Zealand Guidelines default guideline values for iron (marine). 

e) Where the ANZG (2018) does not provide a default guideline value for a particular pollutant, the approaches set out in the ANZG (2018) for deriving guideline values, using interim guideline values and / or using other 
lines of evidence must be used. 

Note: Other lines of evidence includes international scientific literature or water quality guidelines from other countries. 

SPW Table 5-1 (GW-03, GW-04); 
Section 6.2.1; Section 7.2.2 

E136 If alternative discharge criteria from the water treatment plant is proposed via an EPL, a Water Pollution Impact Assessment will be required for the relevant pollutants to inform licensing consistent with section 45 of the POEO 
Act. Any such assessment must be prepared in consultation with the EPA and be consistent with the National Water Quality Guidelines, with a level of detail commensurate with the potential water pollution risk. 

SPW Table 5-1 (GW-17) 

E139 Make good provisions for groundwater users must be provided in the event of a material decline in water supply levels, quality or quantity from registered existing bores associated with groundwater changes from construction 
dewatering by the CSSI in accordance with the NSW Aquifer Interference Policy (NSW DPIE, 2012). 

SPW Table 5-1 (GW-12); Section 
8.1 

E140 Sufficient water entitlement must be held in a Water Access Licence(s) (WAL) to account for the maximum predicted take for each water source before take occurring, unless an exemption under the Water Management 
(General) Regulation 2018 applies. 

SPW Table 5-1 (GW-13); Table 
7-2 

E141 The Proponent must submit a revised Groundwater Modelling Report to the Planning Secretary for information before bulk excavation for the underground concourse at Westmead metro station and for the basements at 
Parramatta metro station. The Groundwater Modelling Report be prepared in consultation with DPE Water and must include: 

a) for each construction site where excavation will be undertaken, cumulative (additive) impacts from nearby developments, parallel transport projects and nearby excavation; 

b) predicted incidental groundwater take (dewatering) including cumulative project effects; 

c) potential impacts of the CSSI or detail and demonstrate why the CSSI will not have lasting impacts to the groundwater system, groundwater incidental take and groundwater level drawdown effects; 

d) actions required to minimise the risk of inflows; 

e) saltwater intrusion modelling analysis, from estuarine and saline groundwater in shale, into the basements at Parramatta metro station; and 

f) a schematic of the conceptual hydrogeological model. 

Sydney Metro Section 4; Table 5-1 (GW-
09, GW-14) 
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Table A-2 Relevant Revised Environmental Management Mitigations Measures 

REMM No. Requirement Responsibility Applicable Location(s) Document Reference 

EIS-GW1 A review of additional geotechnical and hydrogeological data from ongoing investigations would be carried out to inform the hydraulic connectivity between groundwater and surface 
water and whether predicted groundwater drawdown from this proposal is likely to occur in the vicinity of these creeks. 

SPW Westmead Metro Station Section 4.1; Section 
5.2; Table 5-1 (GW-09) 

EIS-GW2 Additional site investigations would be carried out at creeks or surface water bodies where the additional data review in EIS-GW1 shows there is a likely surface water/groundwater 
interaction. This would involve baseline monitoring of creek flows (streamflow gauging) prior to construction, and baseflow streamflow analysis to confirm the existing groundwater 
baseflow contribution to streamflow for each creek. Where a significant reduction in baseflow is predicted due to this proposal, design responses would be implemented at station and 
shaft excavations to reduce potential baseflow loss. 

Sydney Metro Westmead Metro Station N/A 

EIS-GW3 Additional investigations and assessment completed as part of the previous Sydney Metro West planning application (mitigation measure B3) would be reviewed and updated for this 
proposal, to confirm the potential for impacts to groundwater dependent ecosystems due to groundwater drawdown, and to identify any required mitigation through design. 

SPW 

 

Westmead Metro Station, North 
Strathfield Metro Station, 
Burwood North Metro Station, 
Five Dock Metro Station 

Section 4; Table 5-1 
(GW-11) 

 

Table A-3 Relevant CEMF Requirements 

Clause Requirement Responsibility Document Reference 

CEMF-GW1 Monitoring or groundwater level and quality at the site area would occur before, during and after substantial construction. This would also include monitoring or potential contaminants of concern. Groundwater level data would 
be regularly reviewed during and after construction by a qualified hydrogeologist.  

Groundwater monitoring data would be provided to the NSW Environment Protection Authority and NSW Department of Planning and Environment and the Natural Resources Access Regulator for information.  

SPW Section 5; Section 7; 
Table 7-2 

Appendix B 

CEMF-GW2 "A detailed geotechnical model would be developed and progressively updated during design and construction. The detailed geotechnical model would include: 

▪ Assessment of the potential for damage to structures, services, basements and other subsurface elements through settlement or strain 

▪ Predicted changes to groundwater levels, including at nearby water supply works. 

Where building damage risk is rated as moderate or higher, a structural assessment of the affected buildings/structures would be carried out and specific measures implemented to address the risk of damage. 

Where a significant exceedance of target changes to groundwater levels are predicted at surrounding land uses and nearby water supply works, an appropriate groundwater monitoring program would be developed and 
implemented. The program would aim to confirm no adverse impacts on groundwater levels or to appropriately manage any impacts. Monitoring at any specific location would be subject to the status of the water supply work 
and agreement with the landowner." 

SPW Section 7.1; Section 
7.2.1; Table 5-1 (GW-
15) 

Appendix B 

CEMF- SSWQ5 Construction water treatment plants would be designed so that wastewater is treated to a level that is compliant with the ANZECC/ARMCANZ (2000), ANZG (2018) and draft ANZG (2020) trigger level default guidelines for 95 
per cent species protection and 99 per cent species protection for toxicants that bioaccumulate unless other discharge criteria are agreed with relevant authorities. 

SPW Table 5-1 (GW-03, GW-
04); Section 6.2.1; 
Section 7.2.2 

CEMF- SSWQ7 Further design development would confirm the local stormwater system capacity to receive construction water treatment plant inflows. In the event there is a stormwater infrastructure capacity issue with existing infrastructure, 
mitigation measures such as storage detention to control water outflow during wet weather events would be implemented. 

SPW Table 5-1 (GW-16); 
Section 6.2.1 
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Appendix B – Groundwater Monitoring Program 
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