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Compliance matrix
Clause

Detail

Reference

Construction Environmental Framework Agreement
3.4a

Subject to Section 3.3(b) and Section 3.2(b) the Principle
Contractor will prepare issue-specific environmental sub
plans to the CEMP and SMP which address each of the
relevant environmental impacts at a particular site or stage of
the project. Issue specific sub plans will include:
ii. Groundwater management

This Plan

x. Soil and water management
Project Planning Approval dated 9 January 2017 (Application no. SSI 15_7400)
C3

C4

The following CEMP sub-plans must be prepared in
consultation with the relevant government agencies identified
for each CEMP sub-plan and be consistent with the CEMF
and CEMP referred to In Condition C1. The Construction
Traffic Management Plan must also be prepared in
accordance with the Construction Traffic Management
Framework as required by Condition E81.
Required CEMP
sub-plan

Relevant government
agencies to be consulted
for each CEMP sub-plan

(d)

Soil and Water

DPI Water, relevant
Council(s), OEH, SES, NSW,
Fire and Rescue

(e)

Groundwater

DPI Water

The CEMP sub-plans must state how:
(a) the environmental performance outcomes identified in the
EIS as amended by the documents listed in A1(a) to A1(c)
inclusive will be achieved;

Section 1.4 and
Appendix A

0, Element 4 –
Project specific
requirements

(b) the mitigation measures identified in the EIS as amended
by the documents listed in A1(a) to A1(c) inclusive will be
implemented;
(c) the relevant terms of this approval will be complied with;
and
(d) issues requiring management during construction, as
identified through ongoing environmental risk analysis, will be
managed

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Clause

Detail

Reference
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN002010)

C5

The CEMP sub-plans must be developed in consultation with
relevant government agencies. Where an agency(ies)
request(s) is not included, the Proponent must provide the
Secretary justification as to why. Details of all information
requested by an agency to be included in a CEMP sub-plan
as a result of consultation and copies of all correspondence
from those agencies, must be provided with the relevant
CEMP sub-plan.

Section 1.4 and
Appendix A

C6

Any of the CEMP sub-plans may be submitted to the
Secretary along with, or subsequent to, the submission of the
CEMP but in any event, no later than one (1) month before
commencement of construction.

Section 2.2

C7

The CEMP must be endorsed by the ER and then submitted
to the Secretary for approval no later than one (1) month
before the commencement of construction or within another
timeframe agreed with the Secretary.

Section 2.2

C8

Construction must not commence until the CEMP and all
CEMP sub-plans have been approved by the Secretary. The
CEMP and CEMP sub-plans, as approved by the Secretary,
including any minor amendments approved by the ER, must
be implemented for the duration of construction. Where the
CSSI is being staged, construction of that stage is not to
commence until the relevant CEMP and sub-plans have been
approved by the Secretary.

Section 2.2

C9

The following Construction Monitoring Programs must be
prepared in consultation with the relevant government
agencies identified for each Construction Monitoring program
to compare actual performance of construction of the CSSI
against predicted performance.

Section 6.0 and 0

C10

Required
Construction
Monitoring
Programs

Relevant government
agencies to be consulted
for each Construction
Monitoring Program

(c)

Water Quality

EPA and Relevant Council(s)

(d)

Groundwater

DPI Water

Each Construction Monitoring Program must provide:
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Clause

C12

Detail

Reference

(a) details of baseline data available

Section 6.3

(b) details of baseline data to be obtained and when;

Section 6.2 and 6.5

(c) details of all monitoring of the project to be undertaken;

Sections 6.0 and
7.8

(d) the parameters of the project to be monitored;

Section 6.4 and 7.8

(e) the frequency of monitoring to be undertaken;

Section 6.2 and 7.8

(f) the location of monitoring;

Table 10 and
Appendix B –
Indicative surface
water monitoring
locations

(g) the reporting of monitoring results;

Section 6.7

(h) procedures to identify and implement additional mitigation
measures where results of monitoring are unsatisfactory; and

Section 6.6

(i) any consultation to be undertaken in relation to the
monitoring programs.

Sections 1.4 and
6.7

The Construction Monitoring Programs must be developed in
consultation with relevant government agencies as identified
in Condition C9 of this approval and must include, to the
written satisfaction of the Secretary, information requested by
an agency to be included in a Construction Monitoring
Programs during such consultation. Details of all information
requested by an agency including copies of all
correspondence from those agencies, must be provided with
the relevant Construction Monitoring Program.

Section 1.4 and
Appendix A

Note: Additional relevant Construction Environmental Framework, TSE Works Design and
Construction Deed, Scope of Works and Technical Criteria (SWTC), Construction
Environmental Management Framework, Planning Approval Conditions, and Revised
Environmental Mitigation Measures are referenced in Element 4 – Project specific
requirements.
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Glossary of terms
Term/ acronym

Definition

ANZECC

Australian and New Zealand Environment Conservation Council

ASS

Acid Sulfate Soil

Blue Book

Managing Urban Stormwater: Soils and Construction, published by Landcom in
2004. This document is recognised as defining best-practice erosion and
sediment control during construction throughout NSW.

CEMP

Construction Environmental Management Plan

CEMF

Construction Environmental Management Framework (Appendix B of the
Submissions and Preferred Infrastructure Report)

CLWD

Crown Lands and Water Division of the Department of Primary Industries
(formerly DPI Water)

CoA

Condition of Approval

DECC

Department of Environment and Climate Change (now EPA)

EIS

Sydney Metro City & Southwest Chatswood to Sydenham Environmental
Impact Statement, May 2016

EPA

NSW Environment Protection Authority

EPL

Environment Protection Licence

EP&A Act

Environmental Planning and Assessment Act 1979 (NSW)

EP&A
Regulation

Environmental Planning and Assessment Regulation 2000 (NSW)

ESCP

Erosion and Sediment Control Plan

JHCPBG

John Holland CPB Ghella

NHRMC

National Health and Medical Research Council

NTU

Nephelometric Turbidity Units

PASS

Potential Acid Sulfate Soil

POEO Act

Protection of the Environment Operations Act 1997 (NSW)

Project

Sydney Metro City & Southwest

Project Planning
Approval

Critical State Significant Infrastructure Sydney Metro & Southwest Chatswood
to Sydenham Infrastructure Approval dated 9 January 2017 (Application no. SSI
15_7400)

REMM

Revised Environmental Mitigation Measures (Chapter 11 of the Submissions
and Preferred Infrastructure Report).

Roadheader

Excavation plant consisting of a boom mounted rotating cutter head mounted on
tracks or rails

SEP

Site Environment Plan

SPIR

Sydney Metro & Southwest Chatswood to Sydenham Submissions and
Preferred Infrastructure Report, October 2016

Spoil

All material generated by excavation into the ground including the excavation of
station boxes and tunnels
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Term/ acronym

Definition

SWTC

Scope of Work and Technical Criteria

TBM

Tunnel Boring Machine

TDS

Total Dissolved Solids

TfNSW

Transport for New South Wales

TSE Works

Tunnels and Station Excavation Works for the Sydney Metro City & Southwest
Project

TSS

Total Suspended Solids

WTP

Water Treatment Plant

VENM

As defined under the POEO Act, Virgin Excavated Natural Material is natural
material (such as clay, gravel, sand, soil and rock) that:
(a) is not mixed with any other type of waste; and
(b) has been excavated from areas of land that are not contaminated.
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Part A - Overview
1.0

Purpose
Purpose and application

The purpose of this Construction Soil, Water and Groundwater Management Plan (this Plan)
is to describe how John Holland CPB Ghella (JHCPBG) will minimise and manage impacts
on soil, water and groundwater during the Design and Construction (D&C) of the Sydney
Metro City & Southwest Tunnel and Stations Excavation Works Project (TSE Works) of the
Sydney Metro City & Southwest (the Project). Transport for NSW (TfNSW) is delivering the
Project on behalf of the NSW Government.
This Plan has been prepared to address the requirements of relevant Minister for Planning’s
Conditions of Approval (CoA), the Sydney Metro City & Southwest Chatswood to Sydenham
Environmental Impact Statement May 2016 (EIS) and Submissions and Preferred
Infrastructure Report (SPIR) including the Revised Environmental Mitigation Measures
(REMMs), applicable legislation, and contractual requirements including the TSE Works
Project Deed and Scope of Work and Technical Criteria (SWTC).
This Plan will be submitted to the Secretary of the Department of Environment and Planning
(DP&E) along with, or subsequent to, the submission of the CEMP no later than one (1)
month before commencement of Construction. Construction will not commence until the
CEMP and sub-plans (including this Plan) have been approved.

Background
This Plan is based on the comprehensive assessment and analysis work performed for the
EIS and therefore takes into consideration the environmental risks identified within it.
The EIS noted that given the relatively small areas of surface disturbance anticipated during
construction, soil erosion would be adequately managed in accordance with proven standard
mitigation measures. With respect to groundwater, the EIS noted that the metro tunnels
would be tanked (designed to inhibit the inflow of groundwater, typically using concrete lining
and waterproofing membrane), so limited to negligible change is expected to groundwater
levels along the tunnel alignment after construction. The construction technique adopted
using TBM’s will also reduce the period of groundwater inflow during construction to a very
short period at any one location. The TBM construction enables the tunnel to become tanked
a very short period of time after the excavation has been made. In relation to contamination,
the EIS stated that the Project will potentially encounter naturally occurring Acid Sulfate Soils
and contamination from previous land uses.
This Plan identifies potential soil, water and groundwater related impacts of the TSE Works
and sets out an integrated management framework to eliminate, manage, mitigate or
minimise the potential impacts.

Objectives and targets
The objectives for soil, water and groundwater management are to:


Prevent pollution of surface water through appropriate erosion and sediment control.



Maintain existing water quality of surrounding surface watercourses.



Source construction water from non-potable sources, where reasonable and feasible.

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 9 of 139

Construction Soil, Water and Groundwater Management Plan
PART A – OVERVIEW


Minimise demand for, and use of potable water.



Maximise opportunities for water re-use from captured stormwater, wastewater and
groundwater.



Reduce the potential for drawdown of surrounding groundwater resources.



Prevent the pollution of groundwater through appropriate controls.



Reduce the potential impacts of groundwater dependent ecosystems.

Agency consultation
Submissions on the EIS received from the NSW Environment Protection Authority (EPA),
Crown Lands & Water Division - Department of Industry (CLWD, formerly DPI Water), and
Councils were considered in the preparation of this Plan. JHCPBG has actively engaged with
Willoughby, North Sydney, City of Sydney and Inner West Councils, CLWD, EPA, NSW
Office of Environment and Heritage (OEH), NSW State Emergency Service (NSW SES), and
NSW Fire and Rescue in developing and finalising this Plan. An agency workshop was held
on 12/07/2017 and the relevant agencies were provided a copy of this Plan. All comments
received from agencies and JHCPBG’s response to these comments are provided in
Appendix A.
Soil and water, groundwater, and flooding are addressed in two separate plans:


Stormwater and Flooding Management Plan (SMCSWTSE-JCG-TPW-DN-PLN0020032), which has been prepared in consultation with OEH, NSW SES, NSW Fire and
Rescue, and relevant Councils; and



This Plan, which has been prepared in consultation with Crown Lands and Water
(formerly DPI Water), EPA, OEH, relevant Councils, NSW SES, and NSW Fire and
Rescue.

EPA, OEH, City of Sydney Council, and Lane Cove Council have confirmed they do not have
any comments on this Plan. Comments were received from:


Crown Lands & Water Division, Department of Primary Industries (CLWD) – comments
related to close out of issues raised during the EIS, and obtaining a better understanding
of the construction methodology for the TSE Works. A meeting was held with CLWD to
discuss their comments on the Plan on 29 August 2017. A follow up meeting took place
on 20 September 2017, involving TfNSW providing a briefing on the Sydney Metro City
& Southwest Project, and JHCPBG and its consultant, PSM, presenting on TSE Works
groundwater modelling, monitoring and management, and to providing further
information on comments made on the Plan. A final response to CLWD has been
provided, and JHCPBG has committed to provide CLWD with updated reports and six
monthly presentations on completed and planned groundwater monitoring to close out
their comments.



Willoughby Council – comments received included endorsement of the objectives and
targets of the Plan, and the use of specialist consultants to provide expert input into
management strategies. Council also noted interest in receiving water quality monitoring
data, which will be published on the TSE Works website, and remediation report for
former Caltex Site, which is held by TfNSW.



North Sydney Council – comments received outlined Council’s understanding of the Plan
and the management strategies detailed within.
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Inner West Council – comments related to water reuse strategies on the TSE Works.

This Plan has been updated to address these comments and a copy of the updated Plan
provided back to all agencies for information before the commencement of the works subject
to this CEMP.

Plan structure
PART A – OVERVIEW
Section 1.0: Purpose, background, objectives and targets, agency consultation,
plan structure and interactions with other management plans
Section 2.0: Legal and other requirements
Section 3.0: Roles and responsibilities
Section 4.0: Existing environment
Section 5.0: Identification of potential soil and water-related aspects and impacts
Section 6.0: Water quality monitoring program
Section 7.0: Management strategy

PART B – SYSTEMS AND TOOLS
Element 1 - Training
Element 2 - Monitoring and reporting
Element 1 - Auditing, review and improvement
0 - Project specific requirements

APPENDIX
Appendix A – Agency comments
Appendix B – Indicative surface water monitoring locations
Appendix C – Surface water sampling methodology
Appendix D – Indicative Contamination Maps
Appendix E – Summary of existing groundwater monitoring bores

Interactions with other management plans
This Plan is a sub-plan of the Construction Environmental Management Plan
(SMCSWTSEJCG-TPW-EM-PLN-002010). It has the following interrelationships with other
management plans and documents:


The Sustainability Management Plan (SMCSWTSE-JCG-TPW-EM-PLN-002023) sets
out the sustainability targets and management framework for the TSE Works including
water balance assessment and water conservation and reuse requirements
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The site-specific Erosion and Sedimentation Control Plans will be progressively
prepared for TSE Worksites (see Section 7.3)



Management of waste will be in accordance with Waste Management and Recycling
Plan (SMCSWTSE-JCG-TPW-EM-PLN-002022)



The Spoil Management Plan (SMCSWTSE-JCG-TPW-EM-PLN-002019) sets out the
spoil sourcing and reuse strategy to be adopted for the TSE Works



Geotechnical modelling and settlement analysis and monitoring including groundwater
quantity monitoring and reporting will be undertaken in accordance with the Monitoring
and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036).



Flood modelling which will be undertaken in developing the design of the temporary and
permanent works will be documented in the Stormwater and Flooding Management Plan
(SMCSWTSE-JCG-TPW-DN-PLN-002032)



Management of asbestos and other hazardous materials will be in accordance with the
Project WHS Management Plan (SMCSWTSE-JCG-TPW-HS-PLN-002050)
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2.0

Legal and other requirements
Legislation

Key legislation relevant to soil, water and groundwater management includes:


Environmental Planning and Assessment Act 1979 (EP&A Act)



Contaminated Land Management Act 1997 (CLM Act)



Protection of the Environment Operations Act 1997 (POEO Act)



Water Management Act 2000 (WM Act)

Refer to the CEMP for details of the relevant legislation.
The Environment Protection Licence (EPL) to be issued under the POEO Act for the TSE
Works will include a number of conditions relevant to soil and water management, which may
be varied during construction. The POEO Act defines waters as the whole or any part of:


Any river, stream, lake, lagoon, swamp, wetlands, unconfined surface water, Natural or
artificial watercourse, dam or tidal waters (including the sea), or



Any water stored in artificial works, any water in water mains, water pipes or water
channels, or any underground or artesian water.

Section 120 of the POEO Act states that it is illegal to pollute waters. Under the Act, ‘water
pollution’ includes introducing litter, sediment, oil, grease, wash water, debris, and flammable
liquids such as paint etc. into waters or placing such material where it is likely to be washed
or blown into waters or the stormwater system or percolate into groundwater. All practicable
steps should be taken to minimise the risk of pollution of waters.

Project Compliance Requirements
Relevant planning requirements from the CEMF, Conditions of Approval are summarised in
the Compliance Matrix included at the beginning of this Plan.
Additional soil, water and groundwater management requirements from the Project Deed
including SWTC, Project Approval and Revised Environmental Management Measures are
included in Part B of this Plan.

Guidelines
Additional guidelines and standards relating to the management of soil and water include:


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



Managing Urban Stormwater: Soils and Construction – Volume 2D: Main Road
Construction (Volume 2D of the Blue Book) (DECC, 2008)



Australian and New Zealand Guidelines for Fresh and Marine Water Quality (collectively
known as the ANZECC Guidelines) (ANZECC, 2000)



Australian and New Zealand Guidelines for Water Quality Monitoring and Reporting
(collectively known as the ANZECC Guidelines) (ANZECC, 2000)



Acid Sulfate Soil Manual. Acid Sulfate Soil Management Advisory Committee, NSW
(ASSMAC, 1998)
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Fisheries Guidelines for Fish-friendly Structures (QLD DPI & Fisheries, 2006).



Policy and guidelines for fish habitat conservation and management (NSW DPI, 2013).



SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 14 of 139

Construction Soil, Water and Groundwater Management Plan
PART A – OVERVIEW

3.0

Roles and Responsibilities
Key JHCPBG Personnel

The roles and responsibilities of key JHCPBG personnel with respect to soil, water and
groundwater are detail in Table 1.
Table 1: Key roles, authority and responsibility

Role
Project Director

Authority and responsibility


Managing the delivery of the TSE Works including overseeing planning
approval and environmental management



Authority to direct personnel and/or subcontractors to carry out actions to
avoid or minimise unintended environmental impacts



Act as the Contractor’s Representative.



Oversee the implementation of all soil, water and groundwater management
initiatives



Prepare and implement this Plan



Oversee soil, water and groundwater monitoring, inspections and auditing



Ensure that relevant soil, water and groundwater management requirements
are considered in procuring materials and services



Ensure relevant soil, water and groundwater requirements are addressed in
design development



Manage the delivery of the construction process in relation to soil, water and
groundwater management for their work activity in conjunction with the Project
Environment Manager and Environment Coordinators



Ensure compliance with this Plan and associated procedures.

Project Sustainability
Manager



Track and report soil and water elements against sustainability targets

Environment
Coordinators



Manage the on-ground application of soil and water management measures
during construction (e.g. erosion and sediment control, water treatment and
monitoring)



Monitor and report on soil and water management during construction



Construction delivery in relation to environmental management and
compliance in conjunction with the Project Environment Manager



Authority to direct personnel and/or subcontractors to carry out actions to
avoid or minimise unintended environmental impacts.



Implement and monitor onsite environmental management and compliance
measures across all sites in conjunction with environmental coordinators



Undertake site inspections.

Approvals,
Environment and
Sustainability Manager
Project Environment
Manager
Commercial Manager
Design Team Manager
Construction Managers
and delegates

Superintendents

Project Managers
Project Engineers
Site Engineers
Supervisors
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Further details on roles and responsibilities are provided in the Construction Environment
Management Plan (SMCSWTSE-JCG-TPW-EM-PLN-002010).

JHCPBG’s specialist consultants
3.2.1 Soil conservationist
Andrew Macleod from Strategic Environmental and Engineering Consulting (SEEC) has
been engaged to provide expert advice which has been incorporated into this Plan. SEEC
will continue to provide specialist advice and services in the development and
implementation of the Plan to ensure that impacts can be avoided, minimised or
appropriately mitigated including:


Providing input into the selection and design of erosion and sediment controls



Reviewing plans for erosion and sediment controls and advising on the proposed
strategy for erosion and sediment control and use of new technologies (where
appropriate) regarding construction-phase soil and water management



Conducting regular site inspections with environmental and construction personnel to
review performance, recommend improvements and advise on potential enhancements



Providing training to all key staff regarding erosion and sediment control. This will
include legislative requirements, the application of best-practice (i.e. Blue Book Volumes
1 and 2), correct use, maintenance and installation of erosion and sediment control
techniques.

3.2.2 Contamination expert
Douglas Partners, a consultancy specialising in the fields of geotechnical, environmental and
groundwater engineering, has been engaged to undertake the Phase 2 contamination
investigations and provide advice on contamination management. They will also prepare
Remediation Action Plans (RAP) where required.
3.2.3 EPA accredited auditor
JHCPBG has engaged the services of Ramboll Environ who employ six NSW Environment
Protection Authority (EPA) accredited site auditors. Ramboll Environ will provide Site Audit
Statements (SAS) for each of the seven Key Contaminated Areas (Chatswood, Crows Nest,
Victoria Cross (north), Blues Point, Barangaroo, Waterloo and Marrickville) within the TSE
Works scope, and other sites determined to be sufficiently contaminated to warrant auditor
involvement.
3.2.4 Fauna specialist
AMBS Heritage and Ecology has been engaged to provide specialist advice in relation to
fauna management and mitigation during construction activities within the marine
environment.
3.2.5 Groundwater specialist
PSM have been engaged to provide specialist advice in relation to hydrogeology and
mitigation during the design and construction of the TSE Works.
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4.0

Existing environment
Soil types

Mapping by Chapman and Murphy (1989) identified several soil landscapes along the TSE
Works alignment as detailed in Figure 1.

Figure 1: Soil landscapes along the TSE alignment (Source: Chapman and Murphy (1989)
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Soil landscape attributes and constraints are detailed in Table 2. Details of the management
and mitigation measures to be adopted by JHCPBG to address the constraints outlined in
Table 2 are contained in Section 7.3 of this Plan.
Table 2: Soil landscape attributes and constraints (Bannerman and Hazelton, 1990 and Chapman and Murphy, 1989)

Soil
Landscape
Glenorie

Glenorie/
Disturbed

Blacktown

Worksite

Characteristics

Chatswood
Dive Site

Undulating to rolling
low hills on
Wianamatta Group
shales
Shallow to
moderately deep
Red, Brown and
Yellow Podzolic
(duplex, texturecontrast) Soils with
moderate to strong
natural structure

Artarmon

Crows Nest

SMCSWTSE-JCG-TPW-EM-PLN-002014

Undulating to rolling
low hills on
Wianamatta Group
shales
Shallow to
moderately deep
Red, Brown and
Yellow Podzolic
(duplex, texturecontrast) Soils with
moderate to strong
natural structure

Gently undulating
rises on Wianamatta
Group shales and
Hawkesbury shale
Shallow to
moderately deep
Red, Brown and
Yellow Podzolic
Soils, with Soloths in

Constraints

Potential Soil
Impacts



High soil erosion
hazard



Offsite sediment
impacts



Reactive
(shrink/swell) soils



Compaction
requirements



Acidic soils



Revegetation



Localised salinity
(lower slopes,
subsoils)



Not applicable –
ridgeline position
at Chatswood



Localised
dispersive and/or
sodic subsoils



Offsite sediment
impacts and high
erosion rates



Low permeability
soils



Compaction, high
runoff and erosion



High soil erosion
hazard



Offsite sediment
impacts



Reactive
(shrink/swell) soils



Compaction
requirements



Acidic soils



Revegetation



Localised salinity
(lower slopes,
subsoils)



Minor potential for
revegetation
impacts



Localised
dispersive and/or
sodic subsoils



Offsite sediment
impacts and high
erosion rates



Low permeability
soils



Compaction, high
runoff and erosion



Potential for
subsidence
resulting in a mass
movement hazard
and soil
impermeability
leading to poor
drainage



Issues for
temporary earth
structures such as
banks and berms,
plus added
requirements
regarding
compaction



Reactive
(shrink/swell) soils



Compaction
requirements



Acidic soils



Revegetation



Localised salinity
(lower slopes,
subsoils)



Minor potential for
revegetation
impacts
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Soil
Landscape

Worksite

Characteristics
areas of poor
drainage. All soils
have moderate to
strong natural
structure

Gymea

Victoria
Cross

Undulating to rolling
low hills on
Hawkesbury
Sandstone



Localised
dispersive and/or
sodic subsoils



Offsite sediment
impacts and high
erosion rates



Low permeability
soils and seasonal
waterlogging



Compaction, high
runoff and erosion





Organic-rich
topsoils

Not applicable –
no residual topsoil





Low wet strength

Trafficability issues
on bare soil.



High soil erosion





Rock outcrop

Offsite sediment
impacts



Shallow highly
permeable soil and
very low soil
fertility.



Difficulty installing
sediment controls



High runoff and
erosion rates



Revegetation

Shallow to
moderately deep
yellow earths and
earthy sands on
crests and on the
inside benches
Hawkesbury/
Gymea

Gymea/
Disturbed

Blues Point
Martin
Place

Barangaroo

Found on rugged,
rolling to very steep
hills on Hawkesbury
Sandstone
Shallow,
discontinuous
lithosols/ siliceous
sands associated
with rock outcrops,
earthy sands, yellow
earths and some
yellow podzolic soils
on the inside of
benches and along
joints and fractures.



Extreme soil
erosion hazard



Offsite sediment
impacts



Mass movement
(rockfall) hazard
on steep slopes



Slope stability of
temporary earth
structures



Stony, shallow,
infertile, acidic,
poorly-structured,
sandy soils with
low waterholding
capacity.



Revegetation
impacts and
requirements for
soil fertilizer or
topsoil importation

Undulating to rolling
low hills on
Hawkesbury
Sandstone



High soil erosion





Rock outcrop

Offsite sediment
impacts



Shallow highly
permeable soil and
very low soil
fertility



Difficulty installing
sediment controls



Revegetation
impacts and
requirements for
soil fertilizer or
topsoil importation



Issues for
temporary earth
structures such as
banks and berms,
plus added
requirements

Shallow to
moderately deep
yellow earths and
earthy sands on
crests and on the
inside benches

SMCSWTSE-JCG-TPW-EM-PLN-002014

Potential Soil
Impacts

Constraints



Potential for
subsidence
resulting in a mass
movement hazard
and soil
impermeability
leading to poor
drainage
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Soil
Landscape

Worksite

Characteristics

Potential Soil
Impacts

Constraints

regarding
compaction

Lucas
Heights

Tuggerah

Birrong

Pitt Street

Waterloo

Marrickville
Dive Site
Sydenham
Precast
Facility

Gently undulating
crests and ridges on
plateau surfaces of
the Mittagong
formation. Local
relief, rock outcrop
is absent.
Extensively or
completely cleared,
low open forest and
woodland.
Moderately deep,
hardsetting yellow
podzolic soils on
outer edges of
crests



Stony soil



Low soil fertility



Low available
water capacity

Gently undulating to
rolling coastal
dunefields.
Deep, sandy aeolian
soils including
Podsols, with
occasional organic
pans on the surface
(in waterlogged
swale areas) or at
depth.



Extreme wind
erosion hazard



Non-cohesive,
highly permeable
soils



Localised flooding



Low waterholding
capacity

Silt-sized alluvium
from Wianamatta
Group
Level to gently
undulating alluvial
floodplain draining
Wianamatta Group
shales.
Deep Yellow
Podzolic and Yellow
Solodic Soils on
older alluvial
terraces; Solodic
soils and Yellow
Solonetz on current
floodplain

SMCSWTSE-JCG-TPW-EM-PLN-002014



Difficulty installing
sediment controls



Revegetation
impacts and
requirements for
soil fertilizer or
topsoil importation



High watering
requirements or
need to use water
crystals or import
topsoil.



Dust impacts



High watering
rates for
revegetation.



Potential need to
import topsoil for
revegetation



Use of certain
sediment controls
is limited by
flooding and high
water tables



Localised high
water tables



Very low soil
fertility



Revegetation
impacts



Localised flooding,





High soil erosion
hazard



Saline sub-soils

Use of certain
sediment controls
is limited by
flooding or
waterlogging



Seasonal
waterlogging



Offsite sediment
impacts



Very low soil
fertility



Salinity (if it
occurs) can impact
revegetation



Revegetation
impacts of
waterlogged soils
and low fertility
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Contamination and Acid Sulfate Soils
4.2.1 Contamination
The TSE Works involves excavation and dewatering of dives, station caverns and tunnels
along the alignment – north, beneath, and south of Sydney Harbour. The excavations and
tunnels include both tanked (waterproof) and drained caverns and tunnels. The stratigraphy
of the excavation locations across the TSE Works alignment generally consists of fill
overlying residual soil with rock underneath.
The area on and around the TSE Works footprint is highly developed including industrial,
commercial, and residential land uses, and part of the Sydney Harbour seabed. The
industrial uses include a range of potentially contaminating activities such as service stations,
drycleaners, and gasworks. In general (depending on the presence or absence of local
contamination sources), all fill soil is expected to contain low level contamination including
metals and/or polycyclic aromatic hydrocarbons (PAHs).
The Barangaroo gasworks site, which is currently an EPA Declaration Area and under
remediation, is located south of the Barangaroo Station footprint. Several primary
contaminated sources which contain coal tars (TRHs and PAHs) are present on the
gasworks site. However they are unlikely to impact the Barangaroo site, because the
contaminants are located deep in sediments and sandstone bedrock, and migration is
predicted to be to the west, via fractures and joints.
The Chatswood Dive site includes the former Caltex Service Station (607 Pacific Highway)
which is subject to a Voluntary Management Proposal (VMP, 3 April 2014), with Ausgrid as
the proponent. This VMP required remediation of contamination, validation reporting, and
post-validation groundwater monitoring and reporting. The VMP and EPA-accredited audit
process needs to be fully implemented and closed out before the site is handed over to
JHCPBG. The EPA issued a Section 44 notice on 15 September 2017 to end the significantly
contaminated declaration over the site and changed the management class to indicate that
the contamination is not considered significant enough to warrant regulatory intervention
under the Contaminated Land Management Act.
As detailed in the Contaminated Sites Register and Record of Notices under Section 58 of
the CLM Act, 11 registered sites are listed within 500 m of the TSE Works area that are
either regulated or have been notified to the EPA. These sites are detailed in Table 3.
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Table 3: EPA contaminated sites register and record of notices

Suburb

Notified site
address

Notified site
activity

Contamination
status

Location in relation
to the TSE Works

Chatswood dive site (northern)
Chatswood

607 Pacific
Highway

Former Caltex
Service Station

Contamination
currently
regulated
under CLM Act

Within the
Chatswood dive site
footprint

Chatswood

572 Pacific
Highway

Caltex Service
Station

Under
assessment

50m to the west of
the Chatswood dive
site footprint

French Street

SRA Land

Regulation
under CLM Act
not required

About 400m north of
the Blues Point
temporary site

Millers Point

30-34 Hickson
Road

Former AGL
Gasworks

Regulation
under CLM Act
not required

Adjacent and to the
south of Barangaroo
Station footprint

Millers Point

36 Hickson
Road

Former AGL
Gasworks

Contamination
currently
regulated
under CLM Act

Adjacent and to the
south of Barangaroo
Station footprint

Millers Point

38 Hickson
Road

Former AGL
Gasworks

Contamination
currently
managed via
the planning
process (EP&A
Act)

Adjacent and to the
south of Barangaroo
Station footprint

Millers Point

Berths 5, 6 and
7 (already
demolished)
and part
Hickson Road

Former AGL
Gasworks

Contamination
currently
regulated
under CLM Act

Adjacent and to the
south of Barangaroo
Station footprint

Millers Point

Road reserve
fronting 30-38
Hickson Road

Former AGL
Gasworks

Contamination
currently
regulated
under CLM Act

Adjacent and to the
south of Barangaroo
Station footprint

Millers Point

4 Towns Place

Port Services
(Moores)
Facility

Contamination
currently
regulated
under POEO
Act

About 200m north of
Barangaroo Station

447 Kent
Street

Interpro House
(OSP 46581)

Regulation
under CLM Act
not required

About 320m west of
Pitt Street Station

Blues Point temporary shaft
Lavender Bay

Barangaroo Station

Pitt Street Station
Sydney
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Notified site
address

Suburb

Notified site
activity

Contamination
status

Location in relation
to the TSE Works

Other industry

Regulation
under CLM Act
not required

About 200m south of
Waterloo Station

Waterloo Station
Waterloo

2 John Street

4.2.2 Acid Sulfate Soils
Potential Acid Sulfate Soil (PASS) was identified in the EIS as a potential risk for the TSE
Works. Acid Sulfate Soil (ASS) information is summarised in Table 4, and illustrated on the
ASS Risk Maps from the CSIRO Australian Soil Resource Information System (ASRIS)
shown in Figure 2.
Table 4: Probability for acid sulfate soils to be present within the TSE Works areas

Locations

Probability for Acid
Sulfate Soil

Potential Impacts

Chatswood to St Leonards

Low

None

St Leonards to North Sydney

Extremely low

None

Sydney Harbour to Barangaroo
– only Cockle Bay, opposite
Erskineville Street at
Barangaroo, Lavender Bay and
Darling Harbour.
Acid sulfate soils are not known
to be present within areas within
Sydney Harbour where ground
improvement works may occur
for the harbour crossing.

High – in specific
areas identified
Low – in other areas in
this location, including
Sydney Harbour

Sulphuric acid produced by excavation
or dewatering can impact waterways
causing severe short and long term
environmental impacts, including
damage to man-made structures and
natural ecosystems.

Barangaroo to Pitt Street

Extremely low

None

Pitt Street to Central Station

Low

None

Waterloo Station to Marrickville
dive site (southern)

High

Sulphuric acid produced by excavation
or dewatering can impact waterways
causing severe short and long term
environmental impacts, including
damage to man-made structures and
natural ecosystems.
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Figure 2: Acid sulfate soil classification risk along the TSE Works alignment (Source: The Australian Soil Resource Information
System (CSIRO, 2015)
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Groundwater
4.3.1 Objectives and overview
Groundwater management undertaken as part of the TSE Works will address the following
objectives:


Reduce the potential for drawdown of surrounding groundwater resources;



Prevent the pollution of groundwater through appropriate controls; and



Reduce the potential impacts of groundwater dependent ecosystems.

A detailed assessment of existing groundwater levels along the alignment utilising
hydrogeological models calibrated to existing groundwater monitoring data is included in the
Hydrogeological Interpretive Report (SMCSWTSE-JPS-TPW-GE-RPT-110003).
This report provides an assessment of the baseline groundwater environments observed
over the monitoring period and altered environments induced by the tunnel station and shaft
excavations for the TSE Works. The report includes:


A summary of the Scope of Work and Technical Criteria applicable to the groundwater
environments at each TSE Site (see Part B, Element 4)



A summary of the data sources used to inform the conceptual and numerical models



An overview of the geological and hydrological setting of the TSE Works



Discussion of the conceptual hydrogeological models for each TSE site, defining aquifer
systems based on the local lithology, stratigraphy and structure as described by the
Geotechnical Interpretation Report (SMCSWTSE-JPS-TPW-GE-RPT-100001) and
hydrogeological site investigation data. Conceptual hydrogeological models follow
themes outlined in the Australian Groundwater Modelling Guidelines (Barnett el al 2012)
and include descriptions of:
Hydrogeological units, including stratigraphic formations and geological structures,
and their hydraulic properties
Groundwater flow including recharge and discharge zones and regional and local
groundwater levels expected along the Project alignment
Groundwater salinity and contamination
Existing groundwater users, for example registered NSW Groundwater Works Existing stressors on the groundwater environment, for example deep basements and
drained tunnels.



Discussion of the numerical groundwater flow models developed to represent the
conceptual hydrogeological models. Model design and calibration are consistent with the
Australian Groundwater Modelling Guidelines (Barnett el al 2012). The numerical
groundwater flow models were applied to allow predictive estimates of:
Transient groundwater seepage to each station box, shaft, cavern and dive structure,
assuming drainage from the side walls and floor
Zone of influence including drawdown extents and groundwater capture
Post development groundwater conditions that may be expected at each TSE Site



Discussion of SWTC compliance and design considerations for each TSE site: including
seepage rates and mitigation, influence on existing groundwater users and seawater
intrusion.
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Groundwater contaminant assessments, including regulatory guidelines, known
contaminants and source zones



This assessment has been used to inform the detailed design of the TSE Works and the
Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036). It has
quantified the predicted groundwater effects of the TSE Works, including impacts on
groundwater levels and surrounding registered bores. An overview of outcomes is
provided in the subsections below.

4.3.2 Groundwater levels
The following provides a brief summary of groundwater levels. In addition, Appendix E
provides a summary of existing groundwater monitoring bores that have been installed in
proximity to the TSE Worksites since 2015. This information has been extracted from the
Hydrogeology Interpretive Report (SMCSWTSE-JPS-TPW-GE-RPT-110003). These bores
will be monitored as part of the Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CNPLN-002036). As such, the data in Appendix E will not be updated.
Groundwater levels along most of the TSE Works alignment is at 5 to 15 metres below
ground level. At the Barangaroo Station site the groundwater is at a depth of only 1 to 2
metres, including some tidal variation from the adjacent harbour.
The station sites are typically located within and around existing infrastructure (e.g. Martin
Place and Pitt Street building basements, Cross City Tunnel) which will locally disrupt the
groundwater levels relative to the indicative levels noted above.
The soils and rock within the harbour crossing are likely to be fully saturated, with
groundwater pressures expected to coincide with the sea level in the harbour.
More complicated groundwater conditions occur at the Waterloo Station site, with potential
for an upper and lower aquifer to be encountered by the station excavation. The existing data
suggests that the groundwater level in the upper aquifer (where present) occurs 3 to 7
metres below the ground surface.
Groundwater levels at the Marrickville Dive site are within the residual soil profile and are
anticipated to be 2 to 4 metres below ground level.
Groundwater levels will change with seasonal variation and rainfall as well as due to
construction activity and excavation.
4.3.3 Groundwater quality
Saline groundwater is expected to be encountered along the length of the running tunnel
alignment which passes beneath the harbour, though the location of the interface between
the seawater and “fresh” water is currently unknown. This interface is expected to occur
inland from the shoreline at Blues Point and also at Barangaroo, and is likely to comprise a
gradational mixing zone rather than a discrete boundary. The distance and geometry of this
interface from the shoreline is influenced by several factors, including the extent of
reclamation fill around the shoreline, high permeability geological features (e.g. Luna Park
Fault Zone), differences in the density of seawater and fresh water, groundwater flow rates,
and localised dewatering from existing structures (e.g. basements). Groundwater testing
from previous projects indicated Electrical Conductivity (EC, an indicator of salinity) of up to
40000 µS/cm for areas influenced by seawater intrusion and approximately 1250 µS/cm for
notionally “fresh” water typical of conditions in the Hawkesbury Sandstone within the central
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business district (CBD). These values and the locations and extent of the mixing zone are to
be further considered during the detailed design phase of the TSE Works.
Groundwater testing in relation to EC indicates that for Ashfield Shale results are typically
between 402-800 µS/cm, Mittagong Formation are typically between 396-522 µS/cm and
Hawkesbury Sandstone are typically between 220-856 µS/cm. It is noted that EC
concentrations exceeding 50,000 µS/cm have been observed within the Ashfield Shale
(McNally, 2009). The majority of the results obtained are within the range of EC 125-2200
µS/cm referenced in ANZECC/ARMCANZ, 2000a guidelines: freshwater aquatic
ecosystems, 95th protection level. It is noted that as groundwater will be mixed with potable
water used in the tunnelling process, EC of the produced water will reduce further. Based
primarily on recent experience in similar geological environments, groundwater is expected
to be brackish within Ashfield Shale with neutral pH. Groundwater within Mittagong
Formation and Hawkesbury Sandstone is expected to be fresh to brackish with neutral pH
and slightly elevated levels of iron and manganese.
Iron and manganese are naturally occurring metals in groundwater. Unlike certain health
related contaminants that are typically unseen, these non-hazardous elements exhibit
undesirable visual properties (create orange plumes in water and orange staining on creek
beds and pipes and discharge point structures). In groundwater where oxygen content is low,
the iron/manganese-bearing water is clear and colourless (the iron and manganese are
dissolved). Groundwater discharge may be clear, but when exposed to air, iron and
manganese are oxidized and change from colourless, dissolved forms to coloured, solid
forms.
The flocculation / coagulation water treatment plants with medial filtration to be utilised (see
Section 7.6) work to reduce iron and manganese. It is also important to note that tunnel
groundwater inflow mixes with surface and process water and cannot usually be readily
separated. Considering the design of the tunnel (segmental lining with grout injection
immediately following installation), the level of groundwater inflow is predicted to be minimal
and no more than 5% of total water (see Section 7.8).
The concentration of dissolved metals (excluding iron and manganese) and nutrients in the
Ashfield Shale, Mittagong Formation and Hawkesbury Sandstone, including residual soils, is
expected to be naturally very low.
Organic compounds are not naturally associated with Ashfield Shale, Mittagong Formation or
Hawkesbury Sandstone. Groundwater quality associated with contamination is discussed
elsewhere (Section 7.10).
Default water quality trigger criteria for freshwater and marine ecosystems are provided in
Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(ANZECC/ARMCANZ, 2000a). Further groundwater quality assessment has been
undertaken and is being included in the detailed Phase 2 assessment reports prepared in
accordance with Project Planning Approval Condition E66.
Based on this data and previous project experience in Sydney it is anticipated that in general
only minor treatment using water treatment plants (see Section 7.6) will be required to meet
ANZECC 95th percentile default trigger values for freshwater.
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4.3.4 Groundwater users
There is limited groundwater use near the TSE alignment due to the presence of low
permeability shale, siltstone and sandstone. A search of the NSW Water Register was
carried out during the preparation of the EIS to identify existing users and extraction rates.
The search identified four sites where there is an approval as basic rights to extract
groundwater, and therefore do not need a Water Access Licence. The expected take, as a
basic right, is minor and is presumed to be less than one megalitre per year.
There are also two sites that hold Water Access Licences; both are located in the adjacent
Botany Sands Groundwater Source. The remaining groundwater extraction sites do not hold
a Water Supply Work Approval and therefore are assumed to be inactive and not taking
groundwater. Table 5 provides a summary of the NSW Water Register search results (the
study areas are within a 2 km radius of the TSE Works alignment).
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Table 5: Groundwater users and extraction

Location

ID

Approval Type

Work
Type

Estimated
Extraction

Approx. Distance
to Excavation

Management measures

Nil. Outside the 1.0 m
predicted drawdown
footprint.

N/A

265 m

Nil. Outside the 1.0 m
predicted drawdown
footprint.

N/A

<1 ML/y

330 m

Minor drawdown
predicted

Monitor well*

<1 ML/y

60 m

Minor drawdown
predicted of up to 1 m of
temporary drawdown
predicted

Monitor well if required*

GW107757

Water Supply
Work, Inactive

Bore

N/A

275 m

GW029731

Water Supply
Work, Inactive

Bore

N/A

215 m

St Leonards
TAFE

GW072478

Basic Rights
(Domestic)
Inactive

-

N/A

Private Well near
St Leonards
Station

GW108224

Basic Rights
(Domestic)
Inactive

Bore

Shore School

GW107764

Basic Rights
(Domestic)
Inactive

Collector
System

Chatswood Oval

Potential impact

100 m to crosspassage

Redfern Park

GW071907

Water Supply
Work

Bore

12 ML/y

440 m

Nil. Outside the 1.0 m
predicted drawdown
footprint.

N/A

Private Spear
near Waterloo
Station

GW106192

Basic Rights
(Domestic)

Spearpoint

<1 ML/y

140 m

Minor drawdown
predicted

Monitor well*

Industrial Water
Supply, Bourke
Road

GW017342
GW017684

Water Supply
Work,
Inactive

Bore

N/A

N/A

Nil. Outside the 1.0 m
predicted drawdown
footprint.

N/A
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Location

ID

Approval Type

Work
Type

Estimated
Extraction

Approx. Distance
to Excavation

Potential impact

Management measures

Erskineville Oval

GW110351

Water Supply
Work

Bore

10 ML/y

445 m

Nil. Outside the 1.0 m
predicted drawdown
footprint.

N/A

Private Spear in
Alexandria

GW111164

Basic Rights
(Domestic)

Spearpoint

<1 ML/y

70 m

Minor drawdown
predicted

Monitor well*

Anderson Park/
Clark Road, near
Victoria Cross

GW105413
GW105414
GW105415
GW105416

TBA

Bore

TBA

650 m

Minor drawdown
predicted

Monitor well*

Near cross
passages

GW102356
GW102359
GW102360
GW102363
GW102364
GW102365
GW102361
GW102362

Bore

N/A

90 to 190 m

Up to 1 m of temporary
drawdown predicted due
to cross passage

Monitor well if required*

*Monitoring to be undertaken in accordance with the Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036)
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The potential impact of the TSE Works on existing groundwater users will be addressed
during detailed design, though only minor impacts are anticipated for the bores in Table 5,
which are located at significant distance from the proposed excavations.
Reference should be made to the Hydrogeological Interpretive Report (SMCSWTSE-JPSTPW-GE-RPT-110003) for detailed assessment of groundwater including consideration of
potential impact on these groundwater users.
The effect of groundwater drawdown also has the potential to induce settlement. This is
assessed during design to identify buildings or infrastructure that may be affected by
settlement from either groundwater or the excavation works. Typically the effects of
groundwater are minor relative to the effect of the excavations.
There is one specific building that is susceptible to this settlement due to groundwater
drawdown being the Congregational Church, located at 103-105 Botany Road, Waterloo.
As noted in Section 5.4.6 of the Construction Heritage Management Plan SMCSWTSE-JCGTPW-EM-PLN-002015 this Victorian Gothic building constructed in 1883 and is listed on the
Sydney City LEP 2013. The church is constructed of rendered brick set in lime motor on
sandstone block foundations. The foundations are quite flexible but sit within a relatively high
water table within the Botany Sands which may settle during dewatering. Given the nature of
the building, groundwater draw down induced settlement could potentially cause damage to
the structure.
JHPCBG’s management approach to avoid damage to this heritage item is to limit settlement
through adopting conservative design and construction methodologies. We have addressed
this issue in the design with the installation of additional ground anchors in the shoring
immediately behind the church to limit settlement at the wall to 15mm (which equates to
approx. 5 mm maximum settlement of the church.) The station box shoring is a secant pile
wall in the upper half of the box and this will maintain the existing upper water table level and
not result in draw down of this water table.
During construction JHCPBG will monitor groundwater draw down and ground settlement
and if required install recharge spear points within the worksite in the event that we observe
lowering of the water table. These works, if required, will be undertaken from within the TSE
Worksite and not require any direct impact on the curtilage of the Church.

Surface water
4.4.1 Catchments
There are two large water catchments within the TSE Works area, the Sydney Harbour/
Parramatta River catchment, and Cooks River catchment. Within these two catchments there
are five local watercourses that are located along the TSE Works alignment. These local
watercourses drain into Middle Harbour, Sydney Harbour, and Botany Bay.
The catchments, watercourses and receiving waters for precincts along the TSE Works
alignment are described in more detail below, and summarised in Table 6. Error! Reference
source not found. illustrates the locations of the water catchments, watercourses and water
bodies.
Table 6: Drainage catchments
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Catchment Area

Relevant TSE Works
Elements

Surface Catchment
Area

Receiving Waters

Sydney Harbour and
Parramatta River

Chatswood northern
dive site

Scotts Creek and Flat
Rock Creek

Middle Harbour

Artarmon substation

Flat Rock Creek

Crows Nest

Flat Rock Creek
tributary

Victoria Cross Station

Milsons Park

Blues Point temporary
site

N/A

Barangaroo Station

City Area

Martin Place Station

City Area

Pitt Street Station

City Area

Waterloo Station

Alexandra Canal

Marrickville southern
dive

Marrickville Valley

Cooks River

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Figure 3: Surface water catchments and watercourses (Source: Figure 21-1 of the Sydney Metro City & Southwest EIS)

4.4.2 Water quality
Watercourses near the TSE Works are heavily urbanised, with surface water generally
collected by developed stormwater networks. Surface water quality along the TSE Works
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alignment is largely influenced by ‘point source’ water pollution (e.g. stormwater drains) and
diffuse water pollution (e.g. surface water that does not enter stormwater drains).
No watercourses will be directly impacted or modified by the TSE Works, although wharf
modification works will be undertaken at Barangaroo/ Darling Harbour and wharf construction
at Blues Point. Treated construction water will be discharged into a number of waterways,
including Sydney Harbour, via existing stormwater systems (as detailed in Table 10 of this
Plan).
The NSW State Government has endorsed the community’s environmental values for water,
known as Water Quality Objectives (WQOs). The WQOs are the environmental values and
long term goals for consideration when assessing and managing the likely impact of activities
on waterways (ANZECC/ARMCANZ, 2000)
Environmental values are particular values or uses of the environment that are important for
a healthy ecosystem or for public benefit, welfare, safety or health. They require protection
from the effects of pollution, waste discharges, and deposits. Environmental values
expressed as WQOs provide goals that help in the selection of the most appropriate
management options. The guiding principles are:


Where the environmental values are being achieved in a waterway they should be
protected.



Where the environmental values are not being achieved in waterway, all activities should
work towards their achievement over time.

The NSW Office of Environment and Heritage (OEH) measures the recreational water quality
of Sydney’s harbours and surrounding beaches through the Beachwatch program. Rainfall
data is used to predict the likelihood of bacterial contamination at sample sites. Relevant
samples have been taken at various locations in Middle Harbour, Sydney Harbour and
Botany Bay. The closest monitoring sites to the TSE Works are Hayes Street Beach at North
Sydney in Middle Harbour, Greenwich Baths in Sydney Harbour and Kyeemagh Baths at the
mouth of the Cooks River in Port Botany. According to Central Sydney State of the Beaches
2014–2015 (OEH Beachwatch, 2015) the water quality over this 12-month period was
considered to be good as detailed in Table 7.
Table 7: Water quality at relevant monitoring sites

Location

Site Type

Beach Suitability Grade

Comments

Hayes Street Beach,
North Sydney, Middle
Harbour

Estuarine

Good – the water quality is
safe for swimming most of
the time, but can be
susceptible to pollution from
contamination.

Enterococci levels increased
with increasing rainfall at
this site, frequently
exceeding the safe
swimming limit in response
to 10mm of rainfall or more.

Greenwich Baths,
Greenwich, Sydney
Harbour

Estuarine

Good – the microbial water
quality is suitable for
swimming most of the time,
but can be susceptible to
pollution from potential
sources of faecal

Enterococci levels increased
with increasing rainfall at
this site, regularly exceeding
the safe swimming limit in
response to 10mm of rainfall
or more.
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Location

Site Type

Beach Suitability Grade

Comments

contamination (such as from
the Lane Cove River).
Kyeemagh Baths,
Cooks River, Port
Botany

Estuarine

Good – the microbial water
quality is suitable for
swimming most of the time,
but can be susceptible to
pollution from potential
sources of faecal
contamination (such as from
the Cooks River, and
stormwater and sewage
overflows).

Enterococci levels increased
with increasing rainfall at
this site, occasionally
exceeding the safe
swimming limit in response
to light rainfall and
frequently exceeding the
safe swimming limit after
10mm of rainfall or more.

Riparian habitats
As detailed in Section 4.4 the TSE Works do not include any waterway crossings or direct
encroachment into creek banks. As such, no riparian habitats will be directly impacted by the
TSE Works.

Flooding and hydrology
The Stormwater and Flooding Management Plan (SMCTSE-JCG-TPW-DN-PLN-002032) will
be prepared to address the design of Temporary and Permanent Works and any additional
management requirements.
In summary, the run off, flood risk, and potential increased flood risk elsewhere as a result of
the TSE Works have all been assessed in line with the guidelines presented in the OEH
document flood plain management in Australia: best practice principles and guidelines and
appropriate flood resilience measures have been included in the design so that there is no
signification increase in flood risk in accordance with REMM FH1.
Modelling undertaken for TfNSW for the TSE Works has been limited to the Marrickville dive
area. All other site areas are covered by council flood studies (with the exception of
Chatswood dive and Artarmon shaft). The construction site areas of Chatswood dive and
Artarmon shaft are not covered by council flood studies. Both locations are situated near the
top of the catchment with small contributing areas and the risk of major flood events adjacent
to the site is considered low. TfNSW has provided JHCPBG the following Council TUFLOW
Models: North Sydney Flood Study, Sydney City Flood Study and the Alexandra Canal Flood
Study to allow the detailed design team to assess the potential impacts of the TSE Works
and provide suitable mitigation measures where feasible and reasonable. These flood
models have formed the 'base case' flood conditions for the TSE Works.
Review of the TfNSW information documents show that all sites are affected by at least one
source of flooding. flood protection is required at each site to prevent flooding of the running
tunnels, station and shaft excavation sites. Based on modelling results, the design flood level
adopted during detailed design is the greater of the PMF or the 100yr ARI + 50mm.
JHCPBG flood protection strategy is as follows:
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The station boxes and shafts are all located above the probable maximum flood (PMF)
event to ensure that the tunnels will not flood.
The tunnels will be further protected from water captured in the shaft/station excavations
by the following emergency response measures:
Use of either temporary portable concrete dams or portable inflatable dams that are
placed in the tunnel invert to prevent water inflow.
Installation of pumps to be operated to prevent water inflow over the temporary portable
dams
Where applicable a capping in-situ beam is to be constructed on piles to provide flood
protection.
Use 180 precast concrete panel detail to provide flood protection around excavations.
Where protection is not provided by capping beam. Where access is required into the
site, precast type 'f' barriers are to be made readily available to install the full width
across access opening to prevent flood waters entering the excavation site.
At sites where an acoustic shed is to be constructed at the project/site boundary, the
building is to be flood proofed to the levels as shown in table a. Detailed flood modelling
will be performed during detailed design to confirm the Sydney Metro TSE EIS flood
levels.









All details and dimensions are subject to final design confirmation.

5.0

Aspects and potential impacts

The key aspects and potential impacts in relation to the management of soil and water are
listed in Table 8.
Table 8: Aspects and potential impacts

Aspect
Storage and use of
chemicals near stormwater
systems and waterways

Sediment laden runoff
during, establishment of site
compounds and excavation
works

Potential Impacts



Potential for soil contamination as a result of a
spill



Potential for pollutants to wash into the
stormwater system, then into/directly into
receiving waters



Sediment laden/ contaminated runoff entering
stormwater systems and/or directly into receiving
waters, causing pollution



Potential for changes to the groundwater system
and influences on other groundwater users

Relevant TSE
Worksite/s


All TSE
Worksites



All TSE
Worksites

Material stockpiles
Discharge of sediment laden
water from wheel wash
facilities
Sewage overflows from
compounds
Groundwater
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Aspect

Dewatering of excavations
and tunnels from
groundwater inflows and
rainwater

Potential Impacts


Potential for dewatering of surrounding aquifers
Potential for groundwater inflows during bulk
excavation to be greater than predicted



Potential for groundwater drawdown induced
ground settlement impacts on Congregational
Church

Sediment tracking onto
public roads from vehicles
leaving TSE construction
worksites
Dust blowing from the
worksites or from vehicles
during spoil removal and
transportation
Floodwaters impacting on
TSE worksites

Wharf construction/
modification
Concreting and grouting

SMCSWTSE-JCG-TPW-EM-PLN-002014

Waterloo

Excavations without treatment, such as lining,
grouting and waterproofing, have the potential to
result in local dewatering. Treatments including
segmental concrete lining and implementation of
secant and contiguous piling at station boxes
where groundwater tables are elevated, will
minimise dewatering.



Potential for turbid water, saline water, metals
(iron and manganese) to enter stormwater
systems and subsequently causing degradation
of freshwater habitat and water quality (Scotts
Creek and Flat Rock Creek only)





Potential to cause localised pollution of
stormwater systems and/or directly into receiving
waters if appropriate mitigation or management
measures are not adopted



All TSE
Worksites



Potential for groundwater drawdown



Potential traffic safety from sediment and gravel
on roads



All TSE
Worksites



Potential for sediment to be washed into
stormwater systems and/or directly into receiving
waters, causing pollution



Potential for pollution of waterways and air



All TSE
Worksites



Potential for contamination of floodwaters by
sewerage, fuels and/or chemicals onsite



Marrickville
Worksite



Potential for floodwaters to drain into dive station
or shaft excavations



Potential for pollution of water



Blues Point



Disturbance of sediments



Barangaroo



Potential for water quality impacts on surface
and ground water from concreting and grouting.



All TSE
Worksites



Potential for spills of excess or waste concrete.



Potential for waste concrete to be discharged
into stormwater systems.





Modifications to natural
hydrology or water quality
from excavations and
tunnelling works

Relevant TSE
Worksite/s
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Aspect
Construction or modification
to stormwater systems
Encountering contaminated
material/water during
excavation at the TSE
Worksites

Potential Impacts

Relevant TSE
Worksite/s



Potential for accidental discharge of sedimentladen runoff into stormwater systems.



All TSE
Worksites



Potential for contaminated soils to be
encountered during excavation at the TSE
Worksites, as per indicative contamination maps
in Appendix D



All TSE
Worksites



Potential for encountering contaminated
groundwater



Potential for unexpected contamination finds
following completion of Phase 2 investigations

The soil and water management strategy outlined in this Plan has been developed taking into
consideration the potential environmental impacts detailed above.
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6.0

Water quality monitoring program
Overview

The Water Quality Monitoring Program (the Program) is being implemented to monitor
impacts on water quality resources as well as the effectiveness of the mitigation measures
applied as part of the TSE Works. The detailed methodology provided below sets out the
Program to be implemented to comply with Condition of Approval C9, and the Secretary’s
approval will be sought to implement this Program as part of seeking approval of this Plan.
This Program has three key phases:


Pre-construction TSE Works water quality monitoring



TSE Works construction stage water quality monitoring



Post TSC Works completion water quality monitoring until portion handover to TfNSW.

Monitoring of groundwater and surface water to be undertaken at each of these phases is
addressed below. It is noted that monitoring to be undertaken by Follow-on Contractors will
be detailed in their respective management plans and is outside the scope of the TSE
Works.

Monitoring purpose, objective and scope
As discussed in Section 4.4.2 no watercourses will be directly impacted or modified by the
TSE Works, although treated construction water will be discharged into a number of
waterways and existing stormwater systems. Wharf modification will be required at
Barangaroo/ darling Harbour and wharf construction at Blues Point.
Activities that could result in water quality impacts are set out in Section 5.0. JHCPBG’s
focus on water quality management during construction is prevention of pollution –
minimising the risk of polluted, sediment-laden or contaminated water leaving the Premises
at all by implementing a comprehensive management and monitoring regime on site.
Although monitoring will also be conducted offsite in the receiving waters as set out below,
this will simply be a proactive mechanism to trigger investigations and ensure that site
processes and procedures are more than adequate.
Surface water quality monitoring of the receiving environment prior to construction is highly
unlikely to define suitable standards or benchmarks for water quality discharges from the
TSE Works given that:


Waterways along the TSE alignment are highly modified due to the urbanised nature of
the surrounding area

Waterways detailed in Figure 3 along the TSE alignment are typically 1-2 km away from the
worksites and connected via stormwater systems.


The stormwater system collects and transfers water from large urbanised catchment
areas. Therefore, there is the potential for contaminants to enter the stormwater systems
and subsequently the waterways from many different sources.



Water quality in urban areas as occurs along the TSE alignment is highly variable and
changes according to prevailing weather patterns and day-to-day during rainfall.

Surface water quality monitoring will be undertaken as follows:
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Pre-construction TSE Works – monthly, until commencement of Construction. This preconstruction monitoring phase has been completed.



TSE Works Construction stage – every three months



Post TSE Works completion – every three months until portion handover

Table 17 of the TSE Works Construction Environmental Management Plan (SMCSWTSEJCG-TPW-EM-PLN-002010) includes indicative commencement and completion dates for
stages of work at each TSE Worksite.
The water quality monitoring set out in Sections 6.0 to 6.5 below will be undertaken in
addition to the monitoring to be undertaken within the Premises prior to discharge during
construction as set out in Section 7.2.
With respect to groundwater it is also important to note that tunnel groundwater inflow mixes
with surface and process water and cannot usually be readily separated. See Section 7.8 for
details.
JHCPBG will monitor site water quality during construction, including the quality of any
groundwater inflow which is collected with this site water prior to discharge, as set out in
Section 7.2 and there is no need for additional ongoing monitoring of surrounding
groundwater quality during construction for environmental management purposes. As set out
in Section 7.8, geotechnical modelling and settlement analysis and monitoring including
groundwater monitoring will be undertaken in accordance with the Monitoring and Protection
Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036).

Available baseline data
Baseline data is currently available from the Westconnex New M5 for monitoring points SWAC-01 and SW-EC-01 detailed in Table 10. Monitoring point SW-AC-01 corresponds to
Westconnex New M5 monitoring point LDS-SW-01 and monitoring point SW-EC01corresponds to Westconnex New M5 monitoring point LDS-SW-03. As Westconnex New
M5 have been undertaking monitoring at the above-mentioned monitoring points, this
provides a larger data set to assist JHCPBG in refining trigger values after baseline water
monitoring is completed.

Surface water monitoring parameters
Table 9 details the parameters to be tested when monitoring the waterways surrounding the
TSE Works. As Outlines in Figure 4, if monitoring results exceed the 80th percentile of the
baseline value, the Environment Coordinator will re-test within 5 days of receiving the results,
to confirm the results and establish whether TSE Work activities (i.e. those activities that
discharge water from the TSE Worksite) can be linked to the change in test results. This is a
precautionary approach. Following this investigation, the Environment Coordinator may
propose actions, as required. Note: trigger values may be updated during the life of the TSE
Works due to the analysis of monitoring data, as per the ANZECC Guidelines

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 40 of 139

Construction Soil, Water and Groundwater Management Plan
PART A – OVERVIEW
Table 9: Surface water quality monitoring parameters
Parameter

Sampling
Method

Analytical
Method

ANZECC1, 2
Criteria
(freshwater)7

Temperature
(oC)

Probe

Field
Analysis

>80%ile4

Dissolved
Oxygen (%
Sat)

Probe

Field
Analysis

Lower Limit – 85

Lower Limit – 90

Upper Limit - 110

Upper Limit - 110

Turbidity
(NTU)

Probe

Field
Analysis

6-50

0.5-10

Oil and
Grease

Visual
analysis,
then grab
sample if
required

Visual
Assessment

-

-

Grab
Sample
and Probe

Field
Analysis

Grab
Sample

Lab Analysis

Conductivity
(µS/cm)6

Total
Suspended
Solids (TSS:
mg/L)

ANZECC1, 3
Criteria (marine
water)8

EPL 209719

<20%ile4

Results are > than the
baseline 80th percentile

Environment Coordinators to
re-test to confirm results.
Environment Coordinator is to
undertake an inspection of the
TSE Works and propose
actions where required

Visible oil and grease

125-2200

-

-

-

Results are > than the
baseline 80th percentile

Lab Analysis

SMCSWTSE-JCG-TPW-EM-PLN-002014

Action

No visible sign of oil
and Grease

Lab Analysis

Iron (mg/L)

Trigger Values

Note: There is a delay in
receiving the results from grab
samples. Environment
Coordinator to obtain further
grab samples for testing to
confirm results.
Environment Coordinator to
undertake an inspection once
results received and establish
what activities had been
undertaken prior to the tests
being undertaken and propose
actions where required.

50 mg/L

0.35

-
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Parameter

Sampling
Method

Analytical
Method

Manganese
(mg/L)
pH

Grab
Sample
and Probe

Field
Analysis

ANZECC1, 2
Criteria
(freshwater)7

ANZECC1, 3
Criteria (marine
water)8

1.7

0.8

Lower Limit – 6.5

Lower Limit – 8.0

Upper Limit – 8.0

Upper Limit – 8.4

EPL 209719

Trigger Values

6.5 -8.5

Results are > than the
baseline 80th percentile

Action

Lab Analysis

Notes:
1

95% protection level – most commonly applied to ecosystems that could be classified as slightly too moderately disturbed.

2

ANZECC (2000) guidelines for the protection of freshwater aquatic ecosystems

3

ANZECC (2000) guidelines for the protection of marine aquatic ecosystems

4

Default trigger value for each ecosystem-type

5

There is insufficient data at this stage to derive a reliable value for iron. The current Canadian guideline has been used.

6

Conductivity will not be tested at monitoring points at Milsons Point, Blues Point, Darling Harbour and Farm Cove

- No data available
7

Applicable to monitoring locations SW-SC-01, SW-FR-02, SW-EC-01

8

Applicable to monitoring locations SW-SC-01, SW-FR-02, SW-MP-01, SW-BP-01, SW-B-01, SW-FC-01, SW-AC-01
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Results exceed the baseline 80th percentile

Phase 1 investigation - Assess possible cause or sources for exceedance(s), including
Review of climate data;
Review of project’s erosion and sediment control practices in the
implicated catchment, including an assessment of any recent discharges
Review incidents on site in the preceding three months, and
Assessment of potential impacts of offsite land use practices that might
have affected the results

No

No further action is
required. Continue
with routine
monitoring

Is the source possibly from activities relating to The Project and is there a risk of
adverse or significant effect on the receiving environment?

Yes

Conduct unscheduled monitoring round to further verify exceedance trend as
possible (within 7 days of laboratory sample

No
Is the trend of the exceedance(s) further verified?

Yes

Phase 2 Investigation- Report to relevant government agencies, including
Data compliant of analytical results
Assessment of processes that may have contributed to the exceedance
Management options to avoid future exceedance without further action
Details of additional monitoring, if any, required to confirm the significance
and the duration of the exceedance
Other changes recorded by the monitoring program, if relevant; and
A statement regarding potential effects on the receiving environment and
the need for further investigation and assessment

No
Ass Phase 1 investigation, is further action required

Yes

Phase 3 Investigation – Undertake further action in consultation with the relevant
government agencies and report to the relevant government agencies

Figure 4- Response action process for exceedances of surface water quality
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Surface water quality monitoring
6.5.1 Overview
The surface water quality monitoring sites and frequency of monitoring that will be conducted
pre-construction, during construction and post completion of the TSE Works are detailed in
Table 10 and Appendix B.
The sampling methodology to be used is detailed in Appendix C.
At the time of undertaking monitoring at the locations detailed in Table 10 the Environmental
Coordinator will also take a sample from the commissioned water treatment plant that
discharges into the relevant waterway where samples have been taken from. Testing for iron
(mg/l), manganese (mg/l), pH, TSS (mg/l) and oil and grease will be undertaken as a
minimum.
Results of surface water quality monitoring will be recorded in JHCPBG’s Project Pack Web
system.
6.5.2 Pre-construction (baseline phase)
Pre-construction monitoring has been undertaken monthly from August 2017 to February
2018.
6.5.3 Construction
The monitoring program during the construction phase will continue three-monthly. In
addition up to four wet weather monitoring events will be undertaken within a 12 month
period. A wet weather event is when at least 38.8 mm of rain is received in the catchment in
any 5 day period. For safety reasons sampling will not be undertaken during peak stormflows. Sampling will be completed when flows are reasonably constant and safe.
Weather monitoring will be conducted using data from the Sydney Observatory Hill weather
station, accessed via the Bureau of Meteorology website (http://www.bom.gov.au). The
Sydney Observatory Hill weather station is located approximately 200 metres from the
Barangaroo Worksite, at the centre of the TSE Works alignment, and provides weather
updates every half hour.
6.5.4 Post TSE Works completion
The monitoring program during the post TSE Works completion phase will continue threemonthly until handover. It is noted that once the portion is handed over to TfNSW and
JHCPBG are no longer in control of the portion whereby discharges to the environment
continue TfNSW and its contractors are responsible for undertaking monitoring.
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Table 10: Surface water quality monitoring sites and frequency

Site ID1

Interaction
with TSE
Works

Location
Relative to
Worksite

Catchment

Sampling
Address

Easting

Northing

Freshwater or
Estuarine/
Marine

Construction
Phase
Frequency

Post TSE
Works
Completion
Phase
Frequency2

SW-SC-01

Receiving
waters from
Chatswood
worksite
discharges

Downstream

Scotts Creek/
Middle
Harbour

Muston Park,
access via
Eden Street,
Chatswood

330586

6245923

Freshwater

Three-monthly

Three-monthly

Up to four wet
weather
events per
year during
this phase.3

Up to four wet
weather
events per
year during
this phase.3, 4

Access via
North Arm
Track, North
Arm Road,
Chatswood

332788

6246304

Estuarine/
Marine

Access via
Flat Rock
Drive,
Northbridge

333751

6257097

Freshwater

Mortlock
Reserve,
access via

335201

6256557

Estuarine/
Marine

SW-SC-02

SW-FR-01

Receiving
waters from
Artarmon and
Crows Nest
worksite
discharges

SW-FR-02

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Site ID1

Interaction
with TSE
Works

Location
Relative to
Worksite

Catchment

Sampling
Address

Easting

Northing

Freshwater or
Estuarine/
Marine

Construction
Phase
Frequency

Post TSE
Works
Completion
Phase
Frequency2

Brothers
Avenue
SW-MP-01

Receiving
waters from
Victoria Cross
worksite
discharges

Downstream

Milson Park/
Sydney
Harbour

Milson Park,
access via
Bradly Avenue

334936

6253662

Estuarine/
Marine

SW-BP-01

Receiving
waters from
Blues Point
worksite
discharges

Downstream

Blues Point/
Sydney
Harbour

Blues Point,
access via
Blues Point
Road

333976

6253140

Estuarine/
Marine

SW-B-01

Receiving
waters from
Barangaroo
worksite
discharges

Downstream

Barangaroo/
Darling
Harbour

Access via
Hickson Road/
Barangaroo
Reserve

333495

6252207

Estuarine/
Marine

SW-FC-01

Receiving
waters from
Martin Place
and Pitt Street

Downstream

Farm Cove/
Sydney
Harbour

Access via
Sydney Opera
House
grounds

334926

6252098

Estuarine/
Marine
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Site ID1

Interaction
with TSE
Works

Location
Relative to
Worksite

Catchment

Sampling
Address

Easting

Northing

Freshwater or
Estuarine/
Marine

Construction
Phase
Frequency

Post TSE
Works
Completion
Phase
Frequency2

worksite
discharges
SW-AC-01

Receiving
waters from
Waterloo
worksite
discharges

Downstream

Alexandra
Canal/ Cooks
River

Access via
Burrows Road
or Coward
Street via
cycleway,
Alexandria

332788

6246304

Estuarine/
Marine

SW-EC-01

Receiving
waters from
Marrickville
worksite
discharges

Downstream

Eastern
Channel/
Cooks River

Sydenham
Road,
Marrickville

330586

6245923

Freshwater

Notes:
1

Refer to Appendix B for an illustration showing the location of the monitoring points

2

Ongoing monitoring after the completion and handover of the TSE Works will be undertaken by TfNSW and its contractors.

3

A wet weather event is when the receiving catchment has received >38.8mm of rain in 5 days. It is noted that the wet weather event monitoring can be undertaken as part of the monitoring for
monthly monitoring for pre-construction, three-monthly monitoring for construction or the three-monthly monitoring post TSE Works completion.

4

Due to portion handover four wet weather events may not be completed as there may not be enough time due to portion handover back to TfNSW.
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Up to four wet weather monitoring events will be undertaken post TSE Works completion. A
wet weather event is when at least 38.8 mm of rain is received in the catchment in any 5 day
period. For safety reasons sampling will not be undertaken during peak storm-flows.
Sampling will be completed when flows are reasonably constant and safe. It is noted that
four wet weather events may not be completed as there may not be enough time due to
portion handover to TfNSW. As noted in Section 6.5.1, monitoring to be undertaken by
Follow-on Contractors will be detailed in their respective management plans and is outside
the scope of the TSE Works.

Adaptive management
Water quality monitoring in any particular area/ zone could be extended if potential impacts
attributable to the TSE Works are identified and work method and management practices will
be assessed and revised or adapted if considered necessary. Potential mitigation measures
could include (but is not limited to):


Additional water quality treatment measures (e.g. settlement tanks, membrane filters)



Enhanced use of soil stabilisers and agents to minimise erosion



Additional sediment-trapping devices



Revision of JHCPBG environmental processes and procedures



Review of design and construction procedures to ensure ongoing minimal impact



Investigation/ advice from subject-matter expert(s)



Additional training and/or awareness for JHCPBG staff and sub-contractors.

Table 9 provides detail on ‘trigger values’ and associated ‘actions’ that would be undertaken
in the event there is the potential that TSE works have impacted on water quality within each
of the creeks identified in Table 10.

Reporting
In addition to the reporting requirements under the Environment Protection Licence, surface
water quality monitoring results will be reported at six monthly intervals during construction
and following the completion of the TSE Works to the Department of Planning and
Environment, the Environment Protection Authority, Crown Lands and Water Division –
Department of Primary Industries (formerly Department of Primary Industries (DPI) Water),
and relevant councils.
The first report on pre-construction baseline monitoring is currently being compiled by
JHCPBG and will incorporate data from water monitoring conducted between August 2017 to
December 2017. This report will be finalised in January 2018, and submitted to abovementioned agencies.
Reporting of groundwater quantity monitoring will be undertaken separately in accordance
with the Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036).
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7.0

Management strategy
Overview and lessons learnt

This section details the TSE Works soil and water management strategy, and is structured as
follows:


Water discharge criteria and targets are set out in Section 7.2



Erosion and sediment control planning is set out in Section 7.3



Approach to minimising water usage and reuse is set out in Section 7.4



The design and management of sediment basins is set out in 7.6



Water treatment plants and planning is set out in Section 7.6



Marine works planning is set out in Section 7.7Potential for groundwater drawdown and
management is addressed in Section 7.7



Management of chemical and refuelling including spill management is addressed in
Section 7.9



Management of sewerage is set out in Section 7.10



Contamination management is addressed in Section 7.11



Environment Procedures apply across the TSE Works and document process flow
charts, roles and responsibilities and relevant checklists and forms including internal
hold points and required environmental permits. They are the



Erosion and Sediment Control Procedure and Template (SMCSWTSE-JCG-TPW-EMMPR-003016)



Water Reuse and Discharge Management Procedure (SMCSWTSE-JCG-TPW-EMMPR-003008



Contamination and Acid Sulfate Soils Management Procedure (SMCSWTSE-JCG-TPWEM-MPR-003004)



Contingency Groundwater Monitoring Procedure (SMCSWTSE-JCG-TPW-EM-MPR003013)



Spill Management Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003003).



These Environment Procedures are referenced in relevant Sections of this Plan.

John Holland and CPB were part of the joint venture that successfully delivered the Sydney
Metro Northwest Tunnels and Stations Civil (TSC) Works and won the International Erosion
Control Association (IECA) Environmental Excellence Award for 2014. This award
recognises innovation in implementing best practice erosion and sedimentation control.
There were a number of key lessons learnt from the delivery of the TSC Works, which are
detailed below. To ensure continual improvement, JHCPBG have worked to ensure that
these key lessons have been incorporated into design and planning of the TSE Works.


Water Treatment Plants:
-

Better understanding of the characteristics (volume, physical and chemical) of the
in-feed waste stream anticipated to be encountered throughout the TSE Works lifecycle. This will ensure that the design of the water treatment process can
adequately treat water to meet the required water quality criteria.
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-

Implementation of a solids handling component based on the likely characteristics
(quantity, physical and chemical) of the water treatment process to enable
appropriate classification of the material for reuse/ disposal.

-

Use of an experienced local equipment supplier that is readily available to undertake
scheduled maintenance and repair work.

-

Dedicated and trained operators for day, night and weekend shifts.

-

Ability to reintroduce water that does not meet the discharge specification back into
the process at different stages to reduce retreatment and resource usage.

-

Ensure that when maintenance or repair work is required that adequate water
storage (pre and post treatment) is available.

-

Apply management techniques which increase water segregation during rain events
detailed in the Controlled Water Overflow Management Strategy (SMCSW-TSEJCG-TPW-EM-RPT-097233)

Surface Water Management:
-

Engage a soil conservationist during the worksite layout planning phase to help
identify issues and address them accordingly as to remove the potential for ongoing
issues and maintenance during construction.

-

The worksite drainage design needs to better consider existing clean water drains
within active worksites regarding better isolation, with adequate mitigation measures
designed and installed in accordance with the Blue Book.

-

Clean stormwater i.e. downpipes or up slope runoff to be directed around open work
areas where possible to reduce volumes requiring treatment. Sediment basin design
to consider safe access to undertake maintenance and the proposed dewatering
mechanism to reduce risk associated with dewatering activities.

-

Detail sediment basin as-built survey data on Erosion and Sediment Control Plans
to allow for quick reference of sediment basin details.

We will ensure these lessons are implemented in delivering the TSE Works where relevant.

Discharge criteria, targets and testing
7.2.1 Sediment basin and/or excavation discharge criteria
Testing and where necessary treatment of construction water from sediment basins and/ or
excavations will be undertaken in accordance with the Water Reuse and Discharge
Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003002).
Water quality will be sampled prior to any controlled discharges from the TSE Works to
confirm that the discharge criteria as detailed in Table 11 are met prior to the controlled
discharge. These discharge criteria reflect Environmental Protection Licence (EPL) No.
20971 Condition L2.5. Discharge of sediment basins and excavations will occur via a permit
process as described in the Water Reuse and Discharge Management Procedure
(SMCSWTSE-JCG-TPW-EM-MPR-003002).
Based on a 5-day, 85th percentile rainfall depth (Landcom, 2004), should rainfall received
within a 5 day period exceed 38.8 mm, it is expected that sediment basins and locations
detailed in the Controlled Water Overflow Management Strategy (SMCSW-TSE-JCG-TPWEM-RPT-097233), referenced in Condition L2.8 and L2.9 of the EPL, may discharge without
an opportunity to flocculate and test basins for TSS, pH or the presence of oil and grease. It
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should also be noted that other types of sediment controls may also be overwhelmed during
such an event and that repair work will be undertaken when it has been determined by the
Site Supervisor that it is safe to do so.
Table 11: Offsite discharge water quality criteria

Parameter

Measurement and Assessment

Discharge
Criteria

Percentile
Concentration
Limit

Sample Method &
Frequency

Units

pH

100 (up to and
including 38.8mm of
rain in any 5-day
period)

Probe/ grab sample
Prior to discharge

pH

6.5-8.5

Total
Suspended
Solids

100 (up to and
including 38.8mm of
rain in any 5-day
period)

Probe/ grab sample
Prior to discharge

mg/l

<50

Turbidity

100 (up to and
including 38.8mm of
rain in any 5-day
period)

Probe
Prior to discharge

NTU

At a value
calibrated to
achieve <50
mg/l TSS

Oil and
Grease

100 (up to and
including 38.8mm of
rain in any 5-day
period)

Visual
Prior to discharge

None visible

None visible

7.2.2 Water treatment plant discharge criteria
The tunnels, station boxes, shaft, and dive structures have been designed to minimise
groundwater inflow. The minimal groundwater inflow into the tunnels will then be treated
through water treatment plants and discharged offsite. As such, dewatering would be minimal
and managed as part of the total tunnel water discharge.
Water quality is continuously monitored during the water treatment plant process prior to
discharge to confirm that the discharge criteria as detailed in Table 12 are met. Discharges
from water treatment plants will occur via a permit process as described in the Water Reuse
and Discharge Management Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003002). This
process requires water testing to be conducted prior to discharge to ensure compliance with
EPL criteria.
Table 12: Water treatment plant discharge criteria

Parameter

pH

Measurement and Assessment
Percentile
Concentration
Limit

Sample Method
& Frequency

Units

100

Continuous/
probe/ grab
sample
Prior to discharge

pH
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Parameter

Measurement and Assessment

Discharge Criteria

Percentile
Concentration
Limit

Sample Method
& Frequency

Units

Turbidity

100

Continuous/
probe/ grab
sample
Prior to discharge

NTU

At a value calibrated
to achieve <50 mg/l
TSS

Total
Suspended
Solids

100

Continuous/
probe/ grab
sample
Prior to discharge

mg/l

<50mg/l

7.2.3 WTP testing and permits
During the testing and commissioning phase of each water treatment plant, a daily Discharge
Permit will be issued in accordance with the Water Reuse and Discharge Management
Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003002) if discharges are required. Only the
parameters detailed in Table 12 will be tested prior to discharge. Once the water treatment
plant is commissioned and the discharge point is licensed a monthly Discharge Permit is
required. A Water Treatment Plant Daily Inspection Checklist (SMCSWTSE-JCG-TPW-EMCLK-067282) is to be completed. The discharge parameters detailed in Table 12 are to be
sampled monthly.
7.2.4 TSS and NTU correlation
TSS is a dry weight measurement of particulate matter in the water column. Measuring TSS
directly is a lengthy and involved process which can take from 6 to 24 hours by an approved
laboratory to complete, and requires the water samples to be filtered and the resulting
material to be dried and weighed. The process must be conducted under laboratory
conditions and requires specialised equipment.
TSS is often used as a measurement for water quality as it provides a good correlation with
environmental impact caused by soil entering the water column on a range of different sites
with different soil types. However the delay in obtaining results means that the application of
required mitigation is also delayed, potentially resulting in adverse environmental outcomes.
An alternative measure of water quality is turbidity, measured in Nephelometric Turbidity
Units (NTU). Turbidity when compared to TSS does not always provide a good correlation
with environmental impact as it is affected by individual soil type, dissolved substances (e.g.
tannins), and is especially affected by dispersible soils. In contrast with TSS, NTU readings
can be taken in the field in only 2-3 minutes thus reducing analysis time and increasing
efficiency with which water can be discharged off-site making it a preferential method of
testing in a dynamic construction environment.
Laboratory testing will be undertaken in conjunction with field testing initially prior to the
operation of WTPs to establish a correlation between TSS and turbidity (NTU). The
correlation between TSS and turbidity may be specific to that location only and there may be
multiple correlations developed depending on the discharge locations. Once the statistical
correlation is established NTU measurements will be undertaken to demonstrate that TSS is
below the site discharge criteria.
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To ensure the ongoing accuracy of the correlation between NTU and TSS, water samples
will be collected quarterly containing sediment which displays the typical soil characteristics
of that particular worksite. The samples will also be tested at a NATA accredited laboratory
for both NTU and TSS under laboratory conditions.

Erosion and sediment control
7.3.1 Erosion and sediment control plans
Site-specific Erosion and Sediment Control Plans (ESCPs) will be progressively developed
for each of the TSE Worksites in accordance with the Erosion Sediment Control
Management Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003016). The Indicative Erosion
and Sedimentation Control Strategy will be used as a guide by Site Environmental staff in
conjunction with Project Engineers and Construction staff in developing and implementing
ESCPs. All ESCPs will require sign-off by the Environment Coordinator and Site Supervisor
prior to implementation. The Soil Conservationist will conduct regular reviews of all ESCPs
developed for the TSE Works to ensure they meet best-practice (i.e. the Blue Book).
ESCPs will be updated as works progress to ensure they’re always relevant to on-ground
activities. For minor changes, these can be notated onto the ESCP. Major changes to the
type or nature of sediment controls or to stormwater runoff will warrant preparation of an
updated ESCP.
7.3.2 Erosion and sediment control strategy
The Indicative Erosion and Sedimentation Control Strategy for the TSE Works includes the
following measures and techniques:


Clean water approaching the site from external catchments beyond the construction
worksites will be managed via clean water drains and diversion berms to minimise runon into the site. Impacts on adjacent land users will be considered to ensure that
localised flooding or excessive run-on does not occur.



Where sediment basins or sediment sumps cannot reasonably be constructed to the
Blue Book requirements, undersized structures or alternatives (e.g. sediment fence) will
be used, but with an enhanced focus on erosion control.



Any work area not secured by a sediment basin (sized to Blue Book requirements as
detailed above) will be regularly stabilised with a biodegradable soil stabilising polymer
or similar proactive ground cover to significantly reduces the amount of fine (<0.02 mm)
sediment mobilised during rainfall.



Vegetation removed as part of the works will be mulched and reused on site for erosion
and/or sediment control purposes where feasible.



Stormwater flow velocities through work areas will be controlled using temporary berms
or other suitable water will be directed devices and directed to appropriate locations.



The spatial extent of exposed soils will be minimised, with no-go (exclusion) areas
clearly marked on ESCPs, delineated and signposted.



Temporary ground cover (e.g. geo-fabric, soil binder/stabiliser, hydro-mulch, other
suitable products etc.) will be used to lock-down high-risk areas whenever significant
rain is imminent.



Rainfall forecasts will be actively monitored and used to trigger inspection and, where
required, implementation of additional measures such as the application of soil binder.
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All channels along the Premise boundaries carrying clean water away from site are to
drain either onto surrounding lands, into culverts or into existing drainage i.e. natural
creeks or existing road drainage in accordance with the natural, pre-development
drainage patterns.



All exposed stockpiles will have sediment fencing around their lower edge and be
provided with adequate temporary cover if they will remain for more than 10 days.
Stockpiles will be situated above the 20-year ARI flood level unless they are short-term
(i.e. less than 10 days) and significant rainfall is not forecast.



At vehicle access points from TSE Worksites, washdown bays, rumble grids and/or
stabilised laybacks or other solutions will be used to minimise the risk of sediment
tracking onto public roads.



All erosion and sediment controls will be inspected at least weekly, before a site closure
of two days or more, and after rainfall exceeding 10 mm in 24 hours. Maintenance will be
carried out as required prior to the next forecast rainfall event.



Concrete washout will be confined to designated concrete washout bays or using a
Concrete Waste Separation Unit (CWSU), which allows for recycling of concrete waste
and treatment of waste water.



Sediment collected from sediment basins or other traps will be transported to nominated
stockpile sites or removed offsite as required.



Dust generation will be minimised through the use of water carts, soil stabilisers,
reduced traffic speeds and application of temporary ground covers.



Any discharge to waterways will include appropriate scour protection/dissipation.



A silt curtain would be used in Sydney Harbour for any ground improvement works.



Compostable or reusable temporary erosion control devices will be used where
practicable

Minimising water usage and maximising reuse
Measures to minimise water usage and a water balance are set out in in the TSE Works
Sustainability Management Plan (SMCSWTSE-JCG-TPW-EM-PLN-002023).
The water balance modelling has been undertaken using actual data from the Sydney Metro
Northwest Tunnels and Stations Civil Works. This modelling addresses above and below
ground construction, and includes:


Above ground construction



Civil construction (site establishment)



Site maintenance



Precast (batch plant)



Precast curing



Grout plant



Site amenities



Below ground construction



Tunnel dust suppression
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Station box dust suppression



Tunnel TBM cooling



Amenities

The modelling predicts a reduction in water use of at least 10% as compared to a base case
footprint, and that 33% of water used is from non-potable sources. These calculations are in
line with the modelling requirements of Infrastructure Sustainability Council of Australia
(ISCA) IS Manual Water Credits.
Measures to minimise water usage include the following:


Use water-efficient fixtures and fittings to reduce water usage from the demand side and
increase self-sufficiency from non-potable water supplies. Site amenities will be fitted out
with water-efficient fixtures and fittings in the showers, basins and waterless urinals,
where practicable. External water fittings, such as hoses in wash-down areas, will be
fitted with trigger nozzles.



Procurement of recycled water (non-potable) as a substitute for potable water has been
thoroughly investigated and no viable sources identified. This also involved contacting
the Discovery Point Water Treatment facility to ascertain quality, availability and vicinity
to the TSE Works sites. The requirement to transport large quantities by road over a
significant distance and availability constraints have meant this option does not offer a
practical alternative and no further investigations will take place.



TBM cooling water will be recirculated via ground-level cooling stations. In maintaining a
closed loop cooling system we can achieve a large reduction in potable water use



Construction water (surface and ground water) will be reused on site, where practicable,
for construction management activities in preference to off-site discharge (i.e. dust
suppression)



Reuse a minimum of 80% of concrete production operation water into concrete
production at on-site or off-site batching plants for all concrete used on the TSE Works



Use of smart metering to ensure accurate capture of water usage data.



The TSE Works Sustainability Management Plan (SMCSWTSE-JCG-TPW-EM-PLN002023) includes a water balance study that presents a holistic understanding of water
demands and potential sources, and provides opportunities to find ways to minimise
water use across the TSE Works.

Sediment basin
The design and construction of the sediment basins will be undertaken in accordance with
the Blue Book Volumes 1 and 2D (Landcom, 2004 and DECC, 2008). Prior to construction,
the design calculations will be checked by the Soil Conservationist. It is noted, that due to
space constraints and activities being undertaken on worksites that construction of sediment
basins may not be practical. Therefore other mitigation measures will be proposed to
manage surface water.
As part of the commissioning phase the Water Detention & Settlement Basins Checklist
(SMCSWTSE-JCG-TPW-HS-CLK-067367) will be completed. An administrative process to
update discharge points is proposed to enable the efficient provision of information to ensure
accuracy and timely processing.

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 55 of 139

Construction Soil, Water and Groundwater Management Plan
PART A – OVERVIEW

Water treatment plants
Water captured in the station box/shaft excavations/tunnels, the Tunnel Boring Machines
(TBMs) and conveyor wash boxes will be pumped to the water treatment plants located on
the surface. There will be two types of water treatment plants installed on the TSE Works as
follows:


Coagulant/flocculation clarification



Slurry – specifically for the slurry TBM launched from Barangaroo

The process for the coagulant/ flocculation clarification type water treatment will be as
follows:


Untreated water ballast tank



Water screening and storage



Chemical dosing for pH adjustment



Clarification



Media filtration



Solids processing

The process for the slurry treatment plant will be as follows:


Coarse solids separation



Second stage coarse de-sanding



Third stage medium and fine de-sanding with some silt separation



Treatment of process water

Details on the coagulant/flocculation clarification water treatment plants is provided in Table
13.
Table 13: Coagulant/ flocculation clarification water treatment

Worksite

WTP Processing
Capacity (l/s)

Discharge Location

Chatswood

30

Local stormwater system
Stormwater transferred to Scott’s Creek, Castle Cove, Middle
Harbour

Crows Nest

15

Local stormwater system
Stormwater transferred to Flat Rock Creek, Long Bay, Middle
Harbour

Victoria
Cross

15

Local stormwater system
Stormwater transferred to Milson Park, Sydney Harbour

Barangaroo

50

Local stormwater system
Stormwater transferred to Sydney Harbour

Martin
Place

15

Local stormwater system
Stormwater transferred to Sydney Harbour

Pitt Street

15

Local stormwater system

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 56 of 139

Construction Soil, Water and Groundwater Management Plan
PART A – OVERVIEW
WTP Processing
Capacity (l/s)

Worksite

Discharge Location
Stormwater transferred to Sydney Harbour

Waterloo

15

Local stormwater system
Stormwater transferred to Alexandra Canal, Cooks River,
Botany Bay

Marrickville

30

Local stormwater system
Stormwater transferred to Eastern Canal, Cooks River, Botany
Bay

The location of water treatment plant discharge points will be detailed on the relevant
worksite Site Environment Plan.

Marine works
The extent of works is limited to driven piles and specific management measures will be
included in SEPs. Disturbance to the seabed will be minimised.
As noted in the Construction Environmental Management Plan (SMCSWTSE-JCG-TPW-EMPLN-002010), Separate documentation would be prepared for the Sydney Harbour ground
investigation works and, if required, improvement works.

Potential groundwater drawdown and management
7.8.1 Design limits
Schedule C1 of the Sydney Metro City and Southwest TSE Project Deed Schedules
comprises the Scope of Work and Technical Criteria (SWTC), which includes groundwater
inflow limits for the various excavations and completed structures.
Maximum inflow rates and Groundwater Control criteria as specified in the SWTC are
summarised in Table14 below.
Table14: SWTC Groundwater Control and Seepage Rates for the TSE Works

Groundwater Control

TSE

Running
Tunnels 1.

Maximum
Groundwater
Seepage
(kL/Day)

Excavation

Permanent Structure

Into Excavation

Tunnels in rock

Drained

Undrained

Not Specified. Note
Tunnel is undrained for
about 1 week after
excavation)

Tunnels under
harbour

Pressure
balance TBM

Undrained

Not Specified

Drained

Drained

Not Specified

Dive Structures
Marrickville Dive
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Maximum
Groundwater
Seepage
(kL/Day)

Groundwater Control

TSE

Excavation

Permanent Structure

Into Excavation

Drained

Drained

Not Specified

above toe of soil
retention system

Undrained

Undrained

Not Specified

below toe of soil
retention system

Drained

Undrained

101

above toe of soil
retention system

Not Specified,
assumed
Drained^

Undrained

Not Specified

Undrained

Not Specified

Drained

Drained

153

Pitt Street Shaft 1 (North)

Drained

Drained

71

Pitt Street Shaft 2 (South)

Drained

Drained

46

Pitt Street Caverns

Drained

Undrained

Not Specified

Martin Place Shaft 1 (North)

Drained

Drained

59

Martin Place Shaft 2 (South)

Drained

Drained

69

Martin Place Caverns

Drained

Undrained

Not Specified

Victoria Cross Shaft 1 (North)

Drained

Drained

42

Victoria Cross Shaft 2 (South)

Drained

Drained

115

Victoria Cross Cavern

Drained

Undrained

Not Specified

Chatswood Dive
Station Excavations
Waterloo
Station

Barangaroo
Station 2.

below toe of soil
retention system
Crows Nest

(drained at handover of
TSE works)

Shafts

Notes:
1.

The permanent structure for the running tunnels has a maximum groundwater seepage limit of 1

kL/d/km

2.
The SWTC for Barangaroo does not differentiate groundwater control requirements for above and below
the soil retention system. The design intent is for the excavation to manage groundwater inflows at this location
to enable construction.
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A seepage limit for these excavations of 15 kL/day/10 m2 also applies to station and shaft
excavations, which would tend to relate to management of inflow from discrete geological
defects encountered in the excavation (e.g. open joints).
JHCPBG has undertaken hydrogeological assessment to predict groundwater inflow rates in
the Hydrogeological Interpretative Report (SMCSWTSE-JPS-TPW-GE-RPT-110003). This
report, which documents the findings of hydrogeological modelling, has been finalised.
With respect to the Design Limits we note the following:


Tunnel excavation can cause groundwater to seep into excavations



The running tunnel is tanked using TBM construction (segmental lining with grout
injection immediately following installation) and is predicted to result in a minimal level of
groundwater inflow (no more than approximately 5% of total water). The period of inflow
of any excavation is a short period as the TBM moves along sealing the excavation
shortly after excavation.



Ground treatments such as potential grouting work to seal rock will use inert substances
which will not result in any pollution of groundwater tables



Groundwater inflows are further minimised at station boxes within alluvium and sands:
-

Secant piles will be used to mitigate potential groundwater inflows from groundwater
within the Botany Sands aquifer at Waterloo. This wall is embedded in the
underlying residual clay to isolate direct inflow from the Botany Sand aquifer into the
excavation.

-

Contiguous piles with jet grouting infill piles will be used to mitigate potential
groundwater inflows from fill, alluvial and marine sediments at Barangaroo to enable
excavation. The permanent station structure built within this excavation will be
undrained.

7.8.2 Hydrogeological model
Hydrogeological units refer to discrete zones of rock or soil where hydraulic parameters are
expected to be reasonably uniform at the scale of interest for the Project (i.e. more than a
few square meters). Hydrogeological units generally correspond to the soil and rock mass
units presented in the Geotechnical Interpretive Report (GIR) (Ref: SMCSWTSE-JPS-TPWGE-RPT-100001). A summary of the relevant hydrogeological units is provided below:


Fill of variable thickness, composition and consistency is expected along the alignment.
Fill is generally thin or absent but has been encountered in thicknesses of up to about 10
m near the Barangaroo site.



Alluvium is expected within active tributaries and in paleo-channels. Alluvial materials
comprise high permeability sediments that can store and transmit significant quantities of
groundwater.



Aeolian deposits (Botany Bay Sands) comprise well-sorted, clean, poorly cemented
fine to medium grained quartz dune sand and is also likely to contain interbeds of clay
and peat. The Aeolian sand deposits contain the Botany Bay Sands aquifer.



Residual soils are derived from weathering of the underlying Ashfield Shale and
Hawkesbury Sandstone bedrock. The Class V/IV Ashfield Shale and Hawkesbury
Sandstone profiles are also included in this category due to the expectation of similar
hydraulic behaviour. These profiles tend to have comparatively higher transmissivity
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than the underlying rock mass and, consequently, tend to intercept and laterally transmit
rainfall recharge in perched water table zones.


Class III, Class II and Class I rock mass units include the weathered to fresh bedrocks
of the Ashfield Shale and Hawkesbury Sandstone. Refer to Bertuzzi (2014) for
classification criteria.



Major structures include major joint or fault features that may locally increase aquifer
transmissivity relative to the baseline conditions of the fractured rock (Ashfield Shale and
Hawkesbury Sandstone). Major structures include the Luna Park Fault Zone, Martin
Place Joint Swarm, GPO Fault Zone and Woolloomooloo Fault Zone (Figure 2) and
associated unnamed structural features.



Dykes commonly intrude the Ashfield Shale and Hawkesbury Sandstone but have not
been logged at any of the TSE Works sites. While dykes are not currently included in the
conceptual and predictive groundwater models their intersection in the excavation sites
should not be unexpected. Dykes can affect the groundwater environment, with contact
zones forming preferred flow paths and/or the dykes themselves forming barriers to
lateral flow.

Table 15 summarises the hydrogeological units that are relevant to the individual TSE project
Works sites. The blue highlights indicate the hydrogeological unit is locally present at that
site. This simple presentation enables the interaction with different hydrogeological units to
be considered across the Project. For example, it identifies that alluvium is only present at
Barangaroo and Botany Bay Sands only at Waterloo.
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Table 15: Aquifer zones in each excavation

Martin Place

Pitt Street

Marrickville Dive

Chatswood Dive

Dry
SST

Dry
SST

Dry
SST

SH

SH

SH

SST

SST

SST

SST

SH

SH

SST

SH/SST

SST

SST

SST

SST

SH/SST

SST

Luna
Park
Fault
Zone

Woolloomooloo
Fault
Zone

Crows Nest
SH/SST

Waterloo
SH/SST

Barangaroo

Aquifer
Zones

Victoria Cross

Excavation

Fill
Alluvium
Botany
Bay Sands
Residual
Soils and
Class IV &
V Rocks

SST

Class III
Rocks
Class II & I
Rocks
Major
Structures

Martin
Place Joint
Swarm

Dykes

7.8.3 Predicted impacts
Reference should be made to the Hydrogeological Interpretive Report (SMCSWTSE-JPSTPW-GE-RPT-110003) for details of the assessment of groundwater impacts.
The following provides a brief summary of the groundwater level changes that may occur as
a result of construction:


Short-term drawdown at the face of the TBM tunnel. Given the relatively rapid advance
of a TBM and completion of the undrained lining, this drawdown is of limited duration
and will tend to recover towards its original level over time.



Short-term drawdown, 3 to 7 months drained duration, resulting from excavation of the
cross-passages prior to completion of the undrained cross passage lining. Average
inflow to the cross-passage excavations is estimated at ~5 m3/day. Drawdown of 1 m
due to the temporary cross passage drainage is predicated to effect two groundwater
users:
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GW102356, GW102359, GW102360, GW102363, GW102364, GW102365, GW102361
and GW102362 due to drainage at cross-passage XP10, Marrickville to Waterloo



GW108224 due to drainage at cross-passage XP39, Barangaroo to Victoria Cross



Medium-term drawdown resulting from excavation of mined tunnels and caverns. These
tunnels are likely to remain drained for a period of at least several months prior to
installation of the permanent waterproof lining.



Long-term drawdown resulting from construction of the drained structures (e.g. dives,
station boxes and shafts). Drawdown is predicated to effect the following groundwater
users:



GW108224 - drawdown of >2 m due to drainage at Crows Nest Station



GW107764 - drawdown of >2 m due to drainage at Victoria Cross Station



GW106192 - drawdown of ~1 m due to drainage at Waterloo Station



GW105413, GW105414, GW105415 and GW105415 - drawdown of <1 m due to
drainage at Victoria Cross Station



An assessment of drawdown of the water table caused by the drained stations and
shafts is presented in the Hydrogeological Interpretative Report. The modelling indicates
drawdown of:



-

up to 23 m at50 m from the excavations

-

up to 10 m at 100 m from the excavations

-

up to 6 m at 200 m from the excavations

The expected groundwater changes may result in settlement of the surrounding ground
at each site. Based on previous project experience this settlement is likely to be
insignificant due to the relatively thin soil layers present along the majority of the route,
combined with the relatively stiff consistency of the soils. At Waterloo, the settlement
may impact the Victorian Gothic Congregational Church located at 103-105 Botany
Road adjacent to the station excavation.

The twin running tunnels are expected to be excavated in:


85% Hawkesbury Sandstone (and Mittagong Formation)



14% Ashfield Shale



1% harbour sediments

The running tunnels occur below the water table; hence groundwater is likely to be
intercepted. The finished rail level below the existing ground level varies in the range from
about 18 to 45 m, but is less within the Marrickville and Chatswood dive structures. Indicative
depths to the water table range from about 1 to 21 m below ground level (mbgl).
The tunnelling imposes a transitory and transient cumulative drawdown potential on the local
groundwater environment that is synchronised with the rate of TBM advance. In the
immediate vicinity of the TBM cutting face, there is a small open area where the excavation
exposes country rock and associated groundwater inflow. The TBM cutting face typically
advances laterally about 200 m each week, hence the open area is short-term in any one
location but transitory in that it only occurs in the immediate vicinity of the TBM cutting face.
Subsequent waterproofing excludes groundwater inflow. The waterproofing occurs closely

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 62 of 139

Construction Soil, Water and Groundwater Management Plan
PART A – OVERVIEW
behind the TBM cutting face, limiting the groundwater inflow period in any discrete location to
typically less than one day.
Groundwater inflow to the small open area behind the TBM cutting face will induce a local
temporary drawdown of groundwater heads. As waterproofing occurs and the TBM advances
further afield all cumulative drawdown potentials will abate and the groundwater system will
recover to prior conditions. There is evidence from the Northwest Rail Tunnels and Stations
Civil Works project in this respect. Recovery times would be similar to the period of
cumulative drawdown stress.
Temporary construction drawdown impacts are estimated to range up to 1 to 2 m amplitude,
possibly exceeding the amplitude of seasonal or episodic water table fluctuations. Intuitively
temporary impacts on the groundwater environment might occur for a few weeks before full
recovery is attained. The design of the running tunnels are fully tanked, lined with concrete
segments and grouted as the tunnel boring machines progress. As such, groundwater inflow
associated with the running tunnels will be negligible.
From the analysis performed as part of the Hydrogeological Interpretive Report predicted
inflow rates have been assessed as summarised in Table 16.
Table 16: Predicted Base-Case Groundwater Seepage Rates

TSE

Seepage Rate (kL/Day)
Peak

1 year after construction

Marrickville

74

29

Chatswood

35

29

185

161

Station

103

57

Cavern

266

242

162

104

Cavern

20

0

South Shaft

5

5

North Shaft

7

7

30

0

Dive Structures

Stations
Waterloo
Barangaroo:

Crows Nest
Shafts
Pitt Street:

Martin Place:
Cavern
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TSE

Seepage Rate (kL/Day)
Peak

1 year after construction

South Shaft

9

9

North Shaft

12

12

Cavern

42

0

South Shaft

19

14

North Shaft

26

18

Victoria Cross:

Table 17 compares the predicted seepage rates to the SWTC criteria in Table 16. For
comparison purposes the SWTC compliance is compared with an assumed milestone 1 year
after completion of construction.
Table 17: Comparison of Predicted Seepage Rates to SWTC Criteria

Predictions
TSE

SWTC
Criteria
(kL/day)

Compliance

1 year post construction
Rate
(kL/day)

Ratio of SWTC 1.
(per cent)

Stations
Waterloo

101

No
With Grouting Likely

161

159

Crows Nest

153

Likely

104

68

Shafts
Pitt Street
South Shaft

46

Likely

5

11

North Shaft

71

Likely

7

10

Martin Place
South Shaft

69

Likely

9

13

North Shaft

59

Likely

12

20

Victoria Cross
South Shaft

115

Likely

14

12

North Shaft

42

Likely

18

43

Notes:
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Results are presented as a percentage of the SWTC requirement
7.8.4 Monitoring and protection
During the tender stage site investigation, TfNSW constructed a number of standpipe
piezometers along the project alignment to monitor groundwater levels. Additional
piezometers are to be installed along the alignment (particularly at the station boxes and
shafts) to monitor groundwater levels, and also to replace some existing instruments located
within the proposed excavations which will be removed.
The groundwater monitoring will typically be coordinated within the Monitoring and Protection
Plan rather than the environmental plans given the influence of groundwater on the
engineering assumptions of the design.
From the Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN- 002036),
groundwater instrumentation will include standpipe piezometers to confirm predicted impacts
on groundwater conditions due to the works, based on measurement of the groundwater
levels and pore water pressures. Standpipe piezometers are to be constructed by drilling
boreholes to intersect the existing groundwater. A PVC plastic casing with a machine-slotted
screen is to be installed, with geotextile wrapped around the screened interval, and fine
gravel used to backfill the annulus over this interval. A bentonite plug will be used to seal
above the screened interval.
As an alternative to Standpipe Piezometers, vibrating wire piezometers (VWP’s) may also be
adopted using grout in place installation methods.
Standpipe piezometers for each site will be installed at least a month prior to commencement
of the excavation at that site. It is noted that a number of standpipe piezometers have
already been installed across the project by TfNSW which will continue to be monitored by
JHCPBG where possible.
Automated data logging devices will be installed in selected piezometers in order to record
variations in groundwater levels to an accuracy of ± 0.02m. Data loggers are to be used to
record groundwater levels at hourly intervals. The data logger is to be typically downloaded
at least monthly during the period of excavation. Data will be collated and recorded
electronically in the TSE Works data management system (DMS). Manually recorded data
will also be captured in the DMS.
Trigger levels will be nominated for piezometers in vicinity of the stations and shafts which
will be related to the predicted groundwater draw down assessed from the Hydrogeological
Interpretive Report (SMCSWTSE-JPS-TPW-GE-RPT-110003). The triggers are subject to
confirmation, but will likely include Alarm, Alert and Action triggers as follows:


Alert: 70% of the design drawdown at each location



Alarm: Design drawdown at each location



Action: 150% of the design maximum drawdown at each location

The piezometers used during construction are to be handed over to the next contractor at the
end of the TSE Works
Figure 5 is an extract of a monitoring and protection plan drawing from tender that provides
an indicative groundwater monitoring instrumentation proposed at the Waterloo Station site.
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Figure 5: Indicative monitoring and protection drawing
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Further details on settlement monitoring, grouting and other management measures will be
provided in the Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036),
which is currently being prepared.
This may include customisation of monitoring triggers to suit specific requirements. For
example at Waterloo ground settlement due to potential groundwater drawdown may impact
the Congregational Church (refer to Section 4.7).
Should monitoring indicate groundwater drawdown has influenced ground settlement then an
option may be implemented for artificial recharge to the Botany Bay Sands, surrounding the
Congregational Church. The Botany Bay Sands are considered to be a suitable receptor for
artificial recharge.
Groundwater inflows will be collected in sumps and pumped to the surface, with the captured
water reused on site in preference to offsite discharge. On site reuse or removal or discharge
of water including groundwater off site will be undertaken in accordance with the Water
Reuse and Discharge Management Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003002).
Monitoring of groundwater inflows will be undertaken by Project Engineers in accordance
with the Contingency Groundwater Monitoring Procedure (SMCSWTE-JCG-TSE-EM-MPR003013) and include:


Daily visual assessment of groundwater inflows is required to be undertaken by the Site
Supervisor



The Site supervisor or Site Engineer is to immediately inform the Project Engineer if they
identify through visual observations that the groundwater inflows are significant and
there is potential for a discharge off site. The Project Engineer will inform their
Construction Manager immediately.



Notify Crown Lands and Water and EPA



The Construction Manager, Construction Director, Design Team and Environment Team
will develop and implement a groundwater management strategy to manage the water in
accordance with internal and external requirements.



If inflows are greater than predicted the Contingency Groundwater Monitoring Procedure
will work to stop work and ensure that an appropriate management strategy is
developed. This approach is consistent with that adopted for Sydney Metro Northwest
Tunnels and Station Civil (TSC) Works.

Chemicals, refuelling and spill management
Chemicals, hazardous substances and dangerous goods will be stored and used onsite in
accordance with Chemicals Management (SMCSWTSE-JCG-TPW-HS-SFP-081015) and the
following protocols:


Hazardous substances will be stored onsite in lockable containers, in their original
receptacles.



All chemicals and fuels will be clearly labelled and will have Safety Data Sheets affixed
or available nearby.



All chemical storage facilities will be designed and constructed in accordance with:
-

all relevant Australian Standards
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-

for liquids, a minimum bund volume requirement of 110% of the volume of the
largest single stored volume within the bund; and

-

Storing and Handling Liquids: Environmental Protection - Participants Manual

-

Environmental Compliance Report: Liquid Chemical Storage, Handling and Spill
Management - Part B Review of Best Practice and Regulation

-

storage locations for non-liquids must be identified that are away from stormwater
drains, easily accessible for maintenance and spill clean-up in the event of a rupture

-

bunding maintenance must be undertaken to ensure capacity is maintained



In the event of an inconsistency between the requirements listed from (a) to (c) the most
stringent requirement will prevail to the extent of the inconsistency.



Bunds will be constructed in such a way as to reduce the accumulation of rainwater and
a blind sump installed for easy dewatering. Dewatering of bunds will be undertaken in
accordance with the Water Reuse and Discharge Management Procedure
(SMCSWTSE-JCG-TPW-EM-MPR-003002).



Mobile bunds to be inspected after rain and where required dewatered in accordance
with the Water Reuse and Discharge Management Procedure (SMCSWTSE-JCG-TPWEM-MPR-003002).



Storage and handling of flammable or combustible liquids will be in accordance with
OEH guidelines for Bunding and Spill Management, as well as AS 1940-1993 – The
Storage and Handling of Flammable and Combustible Liquids.



An up-to-date register of hazardous substances will be kept onsite at all times.



Hazardous substances will only be used onsite as required, in accordance with the
manufacturer/supplier instructions. Use inside tunnels will be minimised as much as
possible.



Any substances with the potential to impact water quality will be assessed by the Project
Environment Manager to determine what environmental safeguards or procedures are
required for that substance to minimise the risk of environmental harm.



The use of any hazardous substance that could result in a spill will be undertaken away
from drainage or stormwater lines and, wherever possible, within defined bunds.



Any refuelling undertaken on site shall be undertaken in designated areas only. Where
this is not practicable i.e. small equipment items such as pumps, small generators etc.
refuelling will be undertaken away from stormwater drains or with appropriate protection
in place.



All spills or leakages will be immediately contained and absorbed.



In the event of a spill the Spill Management Procedure (SMCSWTSE-JCG-TPW-EMMPR-003003) will be implemented. The management of environmental incidents where
material harm to the environment is caused or threatened will be managed in
accordance with the Emergency Management Plan (SMCSWTSE-JCG-TPW-EM-PLN002014).

Management of sewage
Each major construction worksite will be connected to mains sewer. During site
establishment temporary arrangements will entail use of temporary site ablution facilities with
effluent tanks, if required. Details will be provided in the Site Environment Plans.

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 68 of 139

Construction Soil, Water and Groundwater Management Plan
PART B – SYSTEMS AND TOOLS
Connection points will be established for the disposal of sewage from TBMs and detailed in
the Site Environment Plans.

Contamination and Acid Sulfate Soils
7.11.1 TSE Works contamination scope
In accordance with the TSE Works Design and Construction Deed, JHCPBG is responsible
for managing contamination:


Disturbed or encountered in carrying out the TSE Contractor’s Activities



Which migrates into the worksites as a result of the TSE Contractor’s Activities



Arises out of or in connection with the TSE Contactors Activities.

The focus of contamination investigations will be the dive, station and shaft areas which will
be excavated to construct the TSE Works.
7.11.2 TfNSW contamination scope
TfNSW and its Follow-on Contractors will be responsible for all other contamination
investigation and management not listed in Section 7.11.1.
7.11.3 Phase 2 investigations
Douglas Partners has prepared a specification to undertake further soil testing, designed to
allow pre-classification of all excavated material (fill, soil and rock) for disposal or reuse
purposes. This approach is robust and will ensure that contamination management
requirements are understood before excavation commences. It is proposed that in most
cases the analytical suites listed will apply to all samples analysed, but this will vary,
particularly for Acid Sulfate Soil (ASS), volatile organic compounds (VOC), tributyltin and
perfluorinated compounds (PFC).
The contamination information documents TfNSW has provided will be supplemented by
Douglas Partners at all sites as follows:




Conduct a site walkover and observe situations that indicate a potential for
contamination and identify environmental receptors, such as:
-

Disturbed or discoloured soil

-

Disturbed or affected vegetation

-

Presence of stored chemicals (underground and above ground storage tanks, etc.)

-

Proximity to surface waters and groundwater

-

Note the presence of visible possible asbestos-based products observed at the
ground surface

-

Review of SafeWork NSW records on dangerous goods

-

Review EPA notices under the CLM and POEO Acts and registered groundwater
bore records.

Where there are significant data gaps at sites, reviews will be undertaken as appropriate
on a site-by-site basis of the following:
-

Historical and current aerial photographs
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-

Historical title deeds

-

Section 149 Planning Certificate.

The scope of the Phase 2 investigations within the bulk excavation areas at each site will be
refined if required based on initial test results. A sampling and analysis quality plan (SAQP)
will be produced for each site in accordance with the National Environment Protection
Council National Environment Protection (Assessment of Site Contamination) Measure 1999,
as amended in 2013 (NEPC, 2013). Each SAQP will include the following:


Conceptual site model



Data quality objectives including a quality control and quality assurance plan



Media to be sampled



Details of the analytes and parameters to be monitored



Sampling locations, density and pattern



Sampling depths



Sampling procedures



Site assessment criteria.

Indicative sampling requirements for each worksite are provided in Appendix D.
7.11.4 Contamination reporting
On completion of the fieldworks and laboratory analysis, Douglas Partners will produce a
Phase 2 report for each site which includes the following:


Methodology and results of the assessment



Revised conceptual site model



Discussion of the field and analytical results including comment on the risk and nature of
contamination at the site (if present) and the suitability of the site for the proposed
development



A waste classification and/or assessment of resource recovery orders/exemptions for
sustainable reuse



Recommendations for a RAP and/or ASS management if required.

Further assessment may be included if a notable risk for contamination is identified.
7.11.5 EPA-accredited site auditing
Deed Schedule D12 identifies the Chatswood, Crows Nest, Blues Point, Barangaroo,
Waterloo and Marrickville worksites as Key Contaminated Areas. A Site Audit Statement
(SAS) will be prepared for each Key Contaminated Area in accordance with the NSW EPA
Guidelines for Consultants Reporting on Contaminated Sites and the NSW EPA Guidelines
for the NSW Site Auditor Scheme.
Each RAP/SAS must relate to the footprint of the bulk excavation and the level of detail
captured should correspond to the nature and extent of contamination at each Key
Contaminated Area. Table 18 provides a summary of the site audit requirements for each
Key Contaminated Area.
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Table 18: Site audit statement requirements

Site

Audit
Type

Specified
Use

Description of Setting

Blues Point

Section A

Temporary
construction
shaft

Occupation by workers for construction activities

Barangaroo

Section A

Metro
station

Prolonged occupation of subsurface structures by
employees for operational and maintenance
activities, and short- term occupation by commuters

Chatswood

Section A

Rail corridor

Operation of railway traffic and maintenance of
railway infrastructure on site surface and within
subsurface environment

Crows Nest

Section A

Metro
station

Prolonged occupation of subsurface structures by
employees for operational and maintenance
activities, and short-term occupation by commuters

Marrickville

Section A

Rail corridor

Operation of railway traffic and maintenance of
railway infrastructure on site surface and within
subsurface environment

Waterloo

Section A

Metro
station

Prolonged occupation of subsurface structures by
employees for operational and maintenance
activities, and short-term occupation by commuters

If Phase 2 testing finds that the bulk excavation footprints at other sites contain
contamination significant enough to warrant regulation, they will also be included in the audit
scope.
The site auditor will work collaboratively with JHCPBG and Douglas Partners.
The Site Auditor will provide email comments following review of the PSI / SAQP, DSI, RAP
and validation report. The Site Auditor will provide a formal interim audit advice letter (IAA)
advising on whether the RAP is acceptable and concluding whether the site can be made
suitable for the proposed use. Once the validation report has been finalised the Site Auditor
will prepare a Site Audit Statement and associated Site Audit Report.
7.11.6 Contamination management
The scope of remediation at each site will ensure that the excavation area, any constructed
infrastructure, relevant environmental receptors, and any people occupying that area during
construction of the TSE Works, will not be adversely affected by contaminated soils, rock,
groundwater, surface water or vapours.
Contamination in the bulk excavation area will be managed either via a RAP, where required,
or a soil management plan, if a RAP is not required. Where possible sustainable remediation
principles will be adopted and the requirement for long-term monitoring after remediation will
be avoided.
A RAP will be prepared for each of the six Key Contaminated Areas within the TSE Works
scope and bulk excavation areas at other sites which are found to be sufficiently
contaminated to warrant a RAP. Each RAP will include the following:


Objectives of the RAP and the extent of the site to which it applies
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Review of the remediation options and rationale for the selected remediation strategy(s).
This review will include; appropriateness, practicality, durability, sustainability, cost
effectiveness and environmental impact



Stockpile management plan to prevent cross contamination



Site management requirements to protect workers, adjacent site users and the
environment



Waste classification of soils (pre-classified by the Phase 2 investigations) to be removed
from site to a licensed waste facility or under an EPA-approved resource recovery
order/exemption



Requirements for record-keeping such as vehicle movements, disposal dockets and
receival sites



An unexpected finds protocol for unidentified contamination, e.g. underground storage
tanks, asbestos, etc.



Sampling, assessment and waste classification of soils from ancillary excavations
outside of the bulk excavation which need to be disposed of off site



Validation plan including sampling frequency and methods, analytical suite, quality
assurance and control, and reporting requirements.

For sites where a RAP is not needed, the delineation of soils of different waste classification
within the bulk excavation area will have been undertaken as part of the Phase 2
investigation, i.e. the wastes will be pre-classified. For these sites a soil management plan
will be produced which will include:


Requirements for further delineation, if needed



Stockpile management and prevention of cross contamination of waste classifications



Site management requirements to protect workers, adjacent site users and the
environment



Waste classification of soils (pre-classified by the Phase 2 investigations) to be removed
from site to a licensed waste facility or under an EPA-approved resource recovery
order/exemption



Requirements for record-keeping such as vehicle movements, disposal dockets and
receival sites



An unexpected finds protocol for unidentified contamination, e.g. underground storage
tanks, asbestos, etc.



Sampling, assessment and waste classification of soils from ancillary excavations
outside of the bulk excavation which need to be disposed of offsite.

7.11.7 Acid Sulphate Soils management
Acid Sulfate Soil (ASS) is likely to be encountered in the harbour crossing tunnels which are
located partly in sediment. ASS may also be found at Barangaroo, Waterloo and Marrickville
and testing is included in the Phase 2 scopes for these sites.
When ASS is present it will be managed in accordance with the Contamination and Acid
Sulphate Soils Management Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003004) which
includes the following:
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Review of management options and the proposed management strategy



Requirements for further delineation or assessments if required



Requirements for on-site and off-site treatment, as appropriate, including liming rate,
validation testing, acceptance criteria and disposal



Water and groundwater management requirements including storage, treatment and
assessment, and disposal and discharge options



Guard layer requirements and emergency response procedures.

7.11.8 Contaminated groundwater
Groundwater recovered from fill is generally expected to contain low level contamination by
nutrients and metals. Groundwater recovered from natural soil and rock is expected to be
‘clean’ although natural salinity may be high in the Ashfield Shale. It is noted that as
groundwater will be mixed with potable water used in the tunnelling process, salinity will
reduce further and specific treatment is not required.
Areas with the potential for elevated groundwater contamination due to the presence of local
contamination sources are summarised below:


Marrickville Dive is located in an industrial area and near a disused landfill.



Waterloo Station as the Botany Sands aquifer contains several known contamination
plumes and low level per- and poly fluoro-alkyl substances (PFASs or PFC) from fire
training activities



Barangaroo Station due to the Barangaroo gasworks site, as monitoring wells
immediately down gradient of the station footprint show low level contamination. The
Port Services (Moores) Facility about 200 m to the north of Barangaroo Station.



Chatswood Dive located near a contamination plume originating from a service station

The following TSE worksites are in communication with unconfined, saturated, high hydraulic
conductivity aquifers:


Barangaroo Station where recent fill is tidally influenced



Waterloo Station which is located on the Botany Sands; a major fresh water aquifer.

Secant or contiguous pile walls and bedrock fracture grouting are proposed to minimise
recovered water volumes in these locations. The suite of expected contaminants and
concentrations are predicted to be generally low level and within ranges commonly
encountered in construction projects in urban areas. An exception would be PFAS (from
firefighting training activities), particularly if found in groundwater, which may require special
treatment. A standard water treatment plant configuration (with sediment and dissolved
phase removal) should be suitable for onsite water treatment (see Section 7.6) and the
potential need for a Trade Waste Agreement from Sydney Water will be further investigated
once Phase 2 test results are available.
7.11.9 Unexpected finds protocol


Areas not pre-classified will be managed in line with the Contamination and Acid
Sulphate Soils Management Procedure (SMCSWTSE-JCG-TPW-EM-MPR-003004),
which includes:



Induction and training
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Observations during excavation for:



Odorous or stained soil



Buried chemical drums or containers



High proportion of waste materials or building debris



Tarry or ashy material



Brightly or unusually coloured material



Stopping work when potential contamination is covered

Contacting Douglas Partners to assess and, if required, to determine an appropriate
management strategy.
7.11.10


Identified contaminated waste for disposal will be classified in accordance with the
Waste and Recycling Management Procedure (SMCSTSE-JCG-TPW-EM-MPR003008). Contaminated waste will be disposed of at appropriately licenced facilities and
dockets retained as detailed in the Construction Waste and Recycling Management Plan
(SMCSWTSE-JCG-TPW-EM-PLN-002022).

7.11.11


Waste disposal

Validation reporting

A validation report will be prepared for each site and where appropriate and will be
reviewed by the Site Auditor. The validation report will include a summary of the works
undertaken, variations to the RAP, including unexpected finds, and records for all soils
removed from site for beneficial reuse or waste disposal.
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Part B – Systems and tools
Part B of this Plan explains how the soil, water and groundwater impacts of the TSE Works
will be minimised. Compliance with all elements of these systems and tools is required at all
times to minimise the likelihood of causing unauthorised environmental harm and maximise
the uptake of opportunities to reduce environmental impact.
Part B contains the following:


Environmental Elements and Expectations: These describe what is required of the TSE
Works in order to implement the objectives of JHCPBG’s Environment and Sustainability
Policy Statement:
-

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

-

Intent – A one-line statement describing the overall purpose of the Element

-

Expectation – The outcomes achieved as part of each Element.



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



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



Deliverables: This column of the table lists the tangible outcomes to be produced in
order to demonstrate compliance with the environmental Elements and Expectations
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Element 1 – Training
All staff, employees and subcontractors will actively drive continuous improvement in the environmental performance of the TSE Works
Expectations

How will JHCPBG meet the Expectation?

Responsible
Key Contributor

Deliverables

1.1 All personnel have
completed an
induction containing
relevant
environmental
information before
they are authorised
to work on the
Project

Induction presentation will include:

Human Capital Manager
Project Environment
Manager
Environmental
Coordinators

Induction presentation



Legislative requirements (POEO Act, EPL, etc.) including Section 120.



Erosion and sedimentation control planning and hold points



Duty to notify of environmental harm (or the potential for it) including
chain of reporting.



Spill containment and management procedure.



Storage and use of hazardous substances.



Water reuse and discharge procedure.



Maintenance of environmental controls (e.g. erosion and sediment
controls).

1.2 Toolbox talks are
used to reinforce
key management
requirements and
lessons learnt

Toolbox talks will be held regularly during site establishment and
investigations. They will reinforce and reiterate information from
inductions.

Project Environment
Manager
Site Supervisor
Environmental
Coordinators

Toolbox records

1.3 Training

Detailed training will be provided to key personnel regarding erosion
and sediment control. This training will include:

Soil Conservationist
Project Environment
Manager

Training records

SMCSWTSE-JCG-TPW-EM-PLN-002014



Legislation as it applies to erosion and sediment control.



Basics of soil management, handling and stockpiling to minimise
erosion.



Sediment basin and sediment trap management and dewatering.
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Expectations

How will JHCPBG meet the Expectation?

SMCSWTSE-JCG-TPW-EM-PLN-002014



Appropriate use, installation and maintenance of various erosion and
sediment control techniques.



Effective site rehabilitation and stabilisation.



Use of erosion control techniques such as geotextiles, organic fibre
mats, mulches and soil polymer stabilisers.



Preparing, reading and interpreting Erosion and Sediment Control
Plans.

Construction Soil Water and Groundwater Management Plan
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Element 2 – Monitoring and reporting
All staff, employees and subcontractors will actively drive complaint environmental performance of the TSE Works
Expectations

How will JHCPBG meet the Expectation?

Responsible
Key Contributor

Deliverables

2.1 Worksites are
regularly inspected
to ensure the
adequacy of
controls

JHCPBG will regularly review the TSE Works to ensure compliance
with this Plan. A regular inspection, program for soil and water will be
conducted as follows:

Project Environment
Manager
Superintendents
Site Supervisors
Soil Conservationist

Environment Inspection
Reports
Site Diary entries

Project Environment
Manager
Environmental
Coordinators
Soil Conservationist

Monitoring Forms and
Reports

2.2 Water quality
monitoring



Details of daily inspections undertaken by the Site Supervisor will be
logged in their respective site diaries.



Routine weekly inspections are to be conducted to monitor erosion and
sediment controls in active worksites. Weekly inspections will be
documented in JHCPBG’s electronic system.



Site inspections of active TSE Worksite carried out by the Environmental
Representative (ER) (see Section 3.4 of the Construction Environmental
Management Plan for detail on the role of the ER)



Environmental inspection to be completed following significant rainfall
events. Inspections following significant rainfall (i.e. > 10 mm/ 24 hours)
by the Environment Coordinator and/or Superintendents/ Site
Supervisor.



Further detail about TSE Works environmental inspections is outlined in
Part B – Element 3.5 of the Construction Environmental Management
Plan.

Refer to Sections 6.0 to 6.5 and Appendix C.

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Expectations

How will JHCPBG meet the Expectation?

Responsible
Key Contributor

Deliverables

2.3 Audit and review

Details of the audit and review process are set out in Part B – Element
12.3 of the the Construction Environmental Management Plan
(SMCSWTSE-JCG-TPW-EM-PLN-002010).

Approvals, Environment
& Sustainability Manager

Audit checklist

The Site Auditor will provide email comments following review of the
PSI/SAQP, DSI, RAP and validation report. The Site Auditor will
provide a formal interim audit advice letter (IAA) advising on whether
the RAP is acceptable and concluding whether the site can be made
suitable for the proposed use. Once the validation report has been
finalised the Site Auditor will prepare a Section A Site Audit
Statement(s) and associated Site Audit Report.

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Element 3 – Auditing, review and improvement
We will continually improve our environmental systems and environmental performance by monitoring and reviewing their effectiveness
Expectations

How will JHCPBG meet the Expectation?

Responsible
Key Contributor

Deliverables

3.1 Audits are
undertaken to
ensure compliance
with the
requirements of this
Plan

Procedures for corrective actions are addressed in the Construction
Environmental Management Plan (SMCSWTSE-JCG-TPW-EM-PLN002010).

Project Environment
Manager

Audit Reports

3.2 All non-compliances
are reported and
actioned

Audits will be performed in accordance with the CEMP and we will
update this Plan and/or associated documents or procedures if
required
A soil and water non-conformance can generally be defined as a
failure to comply with the Project Planning Approval and/or the EPL.
Where a non-conformance is raised as part of an audit or an incident
or complaint investigation the audit, incident or complaint report may
be used to close out the non-conformance and it is not necessary to
raise a separate non-conformance reporting process.
Corrective and Preventative Actions may also be raised in
accordance with the Construction Environmental Management Plan
(SMCSWTSE-JCG-TPW-EM-PLN-002010).

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Audit Reports
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Manager
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Element 4 – Project specific requirements
Construction Environmental Management Framework
No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

7.1a

The following groundwater management objectives will
apply to construction:

Section 4.3.1

Design Team Manager

Monitoring and
Protection Plan
(SMCSWTSE-JCGTPW-CN-PLN-002036).

Interface Manager

Pre-construction and
Construction

This Plan

Approvals,
Environment &
Sustainability Manager

i. Reduce the potential for drawdown of surrounding
groundwater resources;
ii. Prevent the pollution of groundwater through
appropriate controls; and
ii. Reduce the potential impacts of groundwater
dependent ecosystems.
7.2a

The following content may be provided within other sub
plans such as the Soil and Water Management Plan
and Flora and Fauna Management Plan.

Pre-construction

Design Team Manager
Project Environment
Manager
7.2b

Principal Contractors will develop and implement a
Groundwater Management Plan for their scope of
works. The Groundwater Management Plan will include
as a minimum:

This Plan

Approvals,
Environment &
Sustainability Manager

Pre-construction and
Construction

Design Team Manager
Project Environment
Manager

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

i. The groundwater mitigation measures as detailed in
the environmental approval documentation;

0Error! Not a valid
result for table.

ii. The requirements of any applicable licence
conditions;

No groundwater licences
are required for the TSE
Works, as set out in
Section 2 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)

iii. Details of proposed extraction, use and disposal of
groundwater, and measures to mitigate potential
impacts to groundwater sources, incorporating
monitoring, impact trigger definition and response
actions for all groundwater sources potentially impacted
by the SSI;

Section 6.0

iv. Evidence of consultation with the NSW Office of
Water;

Section 1.4

v. The responsibilities of key project personnel with
respect to the implementation of the plan;

Section 3.0

SMCSWTSE-JCG-TPW-EM-PLN-002014

Responsible
Key Contributor

Timing

Monitoring and
Protection Plan
(SMCSWTSE-JCGTPW-CN-PLN-002036)

Appendix A
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No.

Requirement

How will JHCPBG meet
the Expectation?

vi. Procedures for the treatment, testing and discharge
of groundwater from the site;

Section 7.2

vii. Compliance record generation and management;
and

Element 2 – Monitoring
and reporting and
Element 4– Project
specific requirements

Responsible
Key Contributor

Timing

Water Reuse and
Discharge Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003002)

See also Part B Element 11 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)
viii. Details of groundwater monitoring if required.

Section 7.8.4
Monitoring and
Protection Plan
(SMCSWTSE-JCGTPW-CN-PLN-002036)

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

7.3a

Examples of groundwater mitigation measures include:

This plan

Approvals,
Environment &
Sustainability Manager

Pre-construction and
Construction

Construction Managers
Design Team Manager
Project Environment
Manager

15.1a

i. Implementing all feasible and reasonable measures to
limit groundwater inflows to stations and crossovers;
and

Section 7.8

ii. Undertaking groundwater monitoring during
construction (levels and quality) in areas identified as
‘likely’ and ‘potential’ groundwater dependent
ecosystems.

There are no
groundwater dependant
ecosystems along the
TSE Works alignment.

The following soil and water management objectives will
apply to construction:

This plan

Construction
Managers

Construction

Approvals, Environment
& Sustainability
Manager
Project Environment
Manager

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

15.2a

Requirement

How will JHCPBG meet
the Expectation?

i. Minimise pollution of surface water through
appropriate erosion and sediment control;

Sections 7.3, 7.5 and 7.6

ii. Maintain existing water quality of surrounding surface
watercourses; and

Section 7.2

iii. Source construction water from non-potable sources,
where feasible and reasonable.

Section 7.4

Principal Contractors will develop and implement a Soil
and Water Management Plan for their scope of works.
The Soil and Water Management Plan will include as a
minimum:

Sustainability
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002023)
This Plan

Responsible
Key Contributor

Timing

Construction
Managers

Construction

Sustainability Manager
Approvals,
Environmental &
Sustainability Manager
Approvals,
Environment &
Sustainability Manager

Construction

Construction Managers
Design Team Manager
Project Environment
Manager
i. The surface water and flooding mitigation measures
as detailed in the environmental approval
documentation;

This Plan
0Error! Not a valid
result for table.
Stormwater and Flooding
Management Plan
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

(SMCSWTSE-JCGTPW-DN-PLN-002032)
ii. Details of construction activities and their locations,
which have the potential to impact on water courses,
storage facilities, stormwater flows, and groundwater;

Section 5.0
Section 1.3 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)
TSE Worksite Initial
Environmental Risk
Assessment (in the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010))

iii. Surface water and ground water impact assessment
criteria consistent with the principles of the Australian
and New Zealand Environment Conservation Council
(ANZECC) guidelines;

Section 6.0

iv. Management measures to be used to minimise
surface and groundwater impacts, including
identification of water treatment measures and
discharge points, details of how spoil and fill material
required by the SSI will be sourced, handled, stockpiled,

Sections 4.6, 7.2, 7.3,
7.5, 7.6, 7.7, 7.8 and 7.9

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

reused and managed; erosion and sediment control
measures; salinity control measures and the
consideration of flood events;

(SMCSWTSE-JCGTPW-DN-PLN-002032)

Responsible
Key Contributor

Timing

Spoil sourcing and reuse
are addressed in the
Spoil Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002019)

v. A contingency plan, consistent with the Acid Sulphate
Soils Manual (EPA 1998), to deal with the unexpected
discovery of actual or potential acid sulphate soils,
including procedures for the investigation, handling,
treatment and management of such soils and water
seepage;

Section 7.11

vi. Management measures for contaminated material
(soils, water and building materials) and a contingency
plan to be implemented in the case of unanticipated
discovery of contaminated material, including asbestos,
during construction;

Section 7.11

Contamination and Acid
Sulphate Soils
Management Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003004)

Contamination and Acid
Sulphate Soils
Management Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003004)
Spoil Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002019)
Construction Waste and
Recycling Management

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

Plan (SMCSWTSE-JCGTPW-EM-PLN-002022)
vii. A description of how the effectiveness of these
actions and measures would be monitored during the
proposed works, clearly indicating how often this
monitoring would be undertaken, the locations where
monitoring would take place, how the results of the
monitoring would be recorded and reported, and, if any
exceedance of the criteria is detected how any noncompliance can be rectified;

Sections 6.0 and 7.8.4

viii. The requirements of any applicable EPL conditions;

Section 7.2.1

Element 1Error! Not a
valid result for table.

Section 2.2 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)
ix. The responsibilities of key project personnel with
respect to the implementation of the plan;
i) x. Procedures for the development and
implementation of Progressive Erosion and
Sediment Control Plans;

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 3.1
Section 7.3
Erosion Sediment
Control Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003016).
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No.

Requirement

How will JHCPBG meet
the Expectation?

ii) xi. Identification of locations where site
specific Stormwater and Flooding
Management Plans are required; and

Stormwater and Flooding
Management Plan
(SMCSWTSE-JCGTPW-DN-PLN-002032)

a

iii) xii. Compliance record generation and
management.

Element 2 – Monitoring
and reporting

15.2b

iv) Principal Contractors will develop and
implement Progressive Erosion and Sediment
Control Plans (ESCPs) for all active worksites
in accordance with Managing Urban
Stormwater: Soils & Construction Volume 1
(Landcom, 2004) (known as the Blue Book).
The ESCPs will be approved by the
Contractor’s Environmental Manager (or
delegate) prior to any works commencing
(including vegetation clearing) on a particular
site. Copies of the approved ESCP will be
held by the relevant Contractor personnel
including the Engineer and the Site Foreman.

Section 7.3

v) ESCPs will detail all required erosion and
sediment control measures for the particular
site at the particular point in time and be
progressively updated to reflect the current
site conditions. Any amendments to the ESCP
will be approved by the Contractor’s
Environmental Manager (or delegate).

Section 7.3

15.2c

SMCSWTSE-JCG-TPW-EM-PLN-002014

Erosion Sediment
Control Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003016).

Responsible
Key Contributor

Timing

Project Environment
Manager

Construction

Approvals, Environment
& Sustainability
Manager
Construction Managers

Erosion Sediment
Control Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003016).
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No.

15.2d

15.2e

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

vi) Principal Contractors will develop and
implement Stormwater and Flooding
Management Plans for the relevant
construction sites. These plans will identify the
appropriate design standard for flood
mitigation based on the duration of
construction, proposed activities and flood
risks. The plan will develop procedures to
ensure that threats to human safety and
damage to infrastructure are not exacerbated
during the construction period.

Stormwater and Flooding
Management Plan
(SMCSWTSE-JCGTPW-DN-PLN-002032)

Approvals,
Environment &
Sustainability Manager

Pre-construction and
Construction

vii) Principal Contractors will undertake the
following soil and water monitoring as a
minimum:

This Plan

Project Environment
Manager

Design Team Manager

Construction

Approvals, Environment
& Sustainability
Manager
Construction Managers

viii) i. Weekly inspections of the erosion and
sediment control measures. Issues identified
would be rectified as soon as practicable;

Element 2 – Monitoring
and reporting

ix) ii. Additional inspections will be undertaken
following significant rainfall events (greater
than 20 mm in 24 hours); and

Element 2 – Monitoring
and reporting

x) iii. All water will be tested (and treated if
required) prior to discharge from the site in
order to determine compliance with the
parameters of the EPL. No water will be

Section 7.2

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 5.4 of
Construction
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No.

Requirement

How will JHCPBG meet
the Expectation?

discharged from the site without written
approval of the Contractor’s Environmental
Manager (or delegate). This is to form a HOLD
POINT.

Responsible
Key Contributor

Timing

Project Environment
Manager

Construction

Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)
Water Reuse and
Discharge Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003002)

15.2f

xi) The following compliance records will be kept
by the Principal Contractors:

Approvals, Environment
& Sustainability
Manager
xii) i. Copies of current ESCPs for all active
construction sites;

Section 7.3

xiii) ii. Records of soil and water inspections
undertaken;

Element 2 – Monitoring
and reporting

xiv) iii. Records of testing of any water prior to
discharge; and

Water Reuse and
Discharge Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003002).

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

15.2g

How will JHCPBG meet
the Expectation?

xv) Iv. Records of the release of the hold point to
discharge water from the construction site to
the receiving environment.

Water Reuse and
Discharge Management
Procedure
(SMCSWTSE-JCGTPW-EM-MPR-003002).

xvi) The following water resources
management objectives will apply to the
construction of the project:

Section 7.4
Sustainability
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002023)

Responsible
Key Contributor

Timing

Construction
Managers

Pre-construction and
Construction

Design Team Manager
Approvals, Environment
& Sustainability
Manager
Sustainability Manager
Project Environment
Manager

xvii) i. Minimise demand for, and use of potable
water;
xviii) ii. Maximise opportunities for water re-use
from captured stormwater, wastewater and
groundwater;
xix) iii. Examples of measures to minimise
potable water consumption include:


Water efficient controls, fixtures and fittings in temporary
facilities;

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

15.3a

Requirement


Collecting, treating and reusing water generated in
tunnelling operations, concrete batching and casting
facility processes;



Using recycled water or treated water from onsite
sources in the formulation of concrete;



Harvesting and reusing rainwater from roofs of
temporary facilities;



Using water from recycled water networks;



Collecting, treating and reusing groundwater and
stormwater;



Using water efficient construction methods and
equipment; and



Providing designated sealed areas for equipment wash
down.

xx) Examples of surface water and flooding
mitigation measures include:

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

Section 7.3

Construction
Managers

Construction

xxi) i. Clean water will be diverted around
disturbed site areas, stockpiles and
contaminated areas;

Project Environment
Managers

xxii) ii. Control measures will be installed
downstream of works, stockpiles and other
disturbed areas;
xxiii) iii. Exposed surfaces will be minimised, and
stabilised / revegetated as soon feasible and
reasonable upon completion of construction;
xxiv) iv. Dangerous good and hazardous
materials storage will be within bunded areas

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

with a capacity of 110 per cent of the
maximum single stored volume; and
xxv) v. Spill kits will be provided at the batch
plants, storage areas and main work sites.
Note: additional key requirements are included in the Compliance Matrix and the front of this Plan

Project Planning Approval
No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

C13

The Construction Monitoring Programs must be
endorsed by the ER and then submitted to the
Secretary for approval at least one (1) month before
commencement of construction or within another
timeframe agreed with the Secretary.

Section 3.4 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)

Approvals,
Environment &
Sustainability Manager

Pre-construction

C14

Construction must not commence until the Secretary
has approved all of the required Construction Monitoring
Programs, and all relevant baseline data for the specific
construction activity has been collected.

Section 2.2 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)

C15

The Construction Monitoring Programs, as approved by
the Secretary including any minor amendments
approved by the ER, must be implemented for the

Section 3.4 of the
Construction
Environmental

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil Water and Groundwater Management Plan

page 94 of 139

Construction Soil, Water and Groundwater Management Plan
PART B – SYSTEMS AND TOOLS
No.

Requirement

How will JHCPBG meet
the Expectation?

duration of construction and for any longer period set
out in the monitoring program or specified by the
Secretary, whichever is the greater.

Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)

The results of the Construction Monitoring Programs
must be submitted to the Secretary for information, and
relevant regulatory agencies, for information in the form
of a Construction Monitoring Report at the frequency
identified in the relevant Construction Monitoring
Program.

Section 6.2

C17

Where a relevant CEMP sub-plan exists, the relevant
Construction Monitoring Program may be incorporated
into that CEMP sub-plan.

This Plan

E4

Dangerous goods, as defined by the Australian
Dangerous Goods Code, must be stored and handled
strictly in accordance with:

Section 7.9

C16

Responsible
Key Contributor

Timing

Approvals,
Environment &
Sustainability Manager

Construction

Project Environment
Manager

(a) all relevant Australian Standards;

Construction
Managers

Construction

Project Environment
Manager

(b) for liquids, a minimum bund volume requirement of
110% of the volume of the largest single stored volume
within the bund; and
(c) the Environment Protection Manual for Authorised
Officers: Bunding and Spill Management technical
bulletin (EPA, 1997).
In the event of an inconsistency between the
requirements listed from (a) to (c) above, the most

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

Measures identified in Chapter 11 of the PIR to maintain
or improve flood characteristics must be incorporated
into the detailed design of the CSSI. The incorporation
of these measures into the detailed design, including
modelling, must be reviewed and endorsed by a suitably
qualified and experienced person in consultation with
directly affected landowners and businesses, DPI
Water, OEH, NSW State Emergency Service (SES) and
Relevant Councils.

Stormwater and Flooding
Management Plan
(SMCSWTSE-JCGTPW-DN-PLN-002032)

Approvals,
Environment &
Sustainability Manager

Pre-construction

Flood information including flood reports, models and
geographic information system outputs, and work as
executed information from a registered surveyor
certifying finished ground levels and the dimensions and
finished levels of all structures within the flood prone
land, must be provided to the relevant Councils, OEH
and the SES. The Relevant Councils, OEH and the SES
must be notified in writing that the information is
available no later than one month following the
completion of construction and be provided with that
information. Information requested by the relevant
Council, OEH or the SES must be provided no later
than six months following the completion of construction
or within another timeframe agreed with the Relevant
Council(s), OEH and the SES.

Stormwater and Flooding
Management Plan
(SMCSWTSE-JCGTPW-DN-PLN-002032)

Approvals,
Environment &
Sustainability Manager

stringent requirement shall prevail to the extent of the
inconsistency.
E8

E9

SMCSWTSE-JCG-TPW-EM-PLN-002014
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

E65

All reasonably practicable erosion and sediment
controls must be installed and appropriately maintained
to minimise any water pollution. When implementing
such controls, any relevant guidance in the Managing
Urban Stormwater Series must be considered.

Sections 7.1, 7.3 and 7.5

Construction
Managers

Construction

A Site Contamination Report, documenting the
outcomes of Phase 1 and Phase 2 contamination
assessments of land upon which the CSSI is to be
carried out, that is suspected to be, or known to be,
contaminated must be prepared by a suitably qualified
and experienced person in accordance with guidelines
made or approved under the Contaminated Land
Management Act 1997 (NSW).

Section 7.11.3

If a Site Contamination Report prepared under
Condition E66 finds such land contains contamination, a
site audit is required to determine the suitability of a site
for a specified use. If a site audit is required, a Site
Audit Statement and Site Audit Report must be
prepared by a NSW EPA Accredited Site Auditor.
Contaminated land must not be used for the purpose
approved under the terms of this approval until a Site
Audit Statement is obtained that declares the land is
suitable for that purpose and any conditions on the Site
Audit Statement have been complied with.

Sections 7.11.4 and
7.11.5

E66

E67

SMCSWTSE-JCG-TPW-EM-PLN-002014

Project Environment
Manager
Approvals,
Environment &
Sustainability Manager

Pre-construction

Design Team Manager

Construction Soil Water and Groundwater Management Plan

Approvals,
Environment &
Sustainability Manager

Pre-construction

Design Team Manager
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

E68

A copy of the Site Audit Statement and Site Audit
Report must be submitted to the Secretary and Council
for information no later than one (1) month before the
commencement of operation.

Section 7.11.4

Approvals,
Environment &
Sustainability Manager

Pre-construction

E69

An Unexpected Contaminated Land and Asbestos Finds
Procedure must be prepared and must be followed
should unexpected contaminated land or asbestos be
excavated or otherwise discovered during construction.

Section 7.11.9

Approvals,
Environment &
Sustainability Manager

Pre-construction

The Unexpected Contaminated Land and Asbestos
Finds Procedure must be implemented throughout
construction.

Section 7.11.9

E70

Project Environment
Manager
Construction
Managers

Construction

Approvals, Environment
& Sustainability
Manager
Project Environment
Manager

E107

The CSSI must be constructed and operated so as to
maintain the NSW Water Quality Objectives where they
are being achieved as at the date of this approval, and
contribute towards achievement of the NSW Water
Quality Objectives 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 Water Quality

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 6.5
Section 2.2 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EN-PLN-002010)

Construction Soil Water and Groundwater Management Plan

Construction
Managers

Construction
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Manager
Project Environment
Manager
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the Expectation?
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Key Contributor

Timing

There are no temporary
or permanent
watercourse crossings
and stream diversions on
the TSE Works. Where
required temporary
drainage controls will be
constructed in
accordance with the Blue
Book (see Section 7.3).

Construction
Managers

Construction

Section 2.2 of the
Construction
Environmental
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002010)

Approvals,
Environment &
Sustainability Manager

Objectives, in which case those requirements must be
complied with.
E108

E109

Drainage feature crossings (permanent and temporary
watercourse crossings and stream diversions) and
drainage swales and depressions must be undertaken
in accordance with relevant guidelines and designed by
a suitably qualified and experienced person.

Any works within Sydney Harbour will be undertaken in
consultation with the Harbour Master and RMS as
owner of the seabed.

Project Environment
Manager
Environment
Coordinators

Construction

Construction Managers
Interface Manager

Note: additional key requirements are included in the Compliance Matrix and the front of this Plan
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Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

GWG1

A detailed geotechnical model for the project would be
developed and progressively updated during design and
construction. The detailed geotechnical model would
include:

Section 7.8
Monitoring and
Protection Plan
(SMCSWTSE-JCGTPW-EM-PLN-002036)
Hydrogeological
Interpretive Report
(SMCSWTSE-JPS-TPWGE-RPT-110003)

Design Team Manager
Approvals, Environment
& Sustainability
Manager

Pre-construction and
Construction



Assessment of the potential for damage to structures,
services, basements and other sub-surface 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 (as per the CIRIA 1996 risk-based criteria), a
structural assessment of the affected buildings /
structures would be carried out and specific measures
implemented to address the risk of damage.
With each progressive update of the geotechnical model
the potential for exceedance of the following target
changes to groundwater levels would be reviewed:


Less than 2.0 metres – general target



Less than 4.0 metres – where deep building foundations
present



Less than 1.0 metre – residual soils



Less than 0.5 metre – residual soils (Blues Point)
(fill/Aeolian sand).

Where a significant exceedance of target changes to
groundwater levels are predicted at surrounding land
uses and nearby water supply works, an appropriate

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

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.
The geotechnical model and groundwater monitoring
program would be developed in consultation with the
Department of Primary Industries (Water).
GWG2

Condition surveys of buildings and structures in the
vicinity of the tunnel and excavations would be carried
out prior to the commencement of excavation at each
site.

Monitoring and
Protection Plan
(SMCSWTSE-JCGTPW-CN-PLN-002036)

Design Team Manager
Approvals, Environment
& Sustainability
Manager

Pre-construction

SCW1

Updated desktop contamination assessments would be
carried out for Chatswood dive site, Blues Point
temporary site, Barangaroo Station, Central Station and
Waterloo Station. If sufficient information is not available
to determine the remediation requirements and the
impact on potential receivers, then detailed
contamination assessments, including collection and
analysis of soil and groundwater samples would be
carried out.
Detailed contamination assessment would also be
carried out for the Barangaroo power supply route within
Hickson Road and the Marrickville power supply route
adjacent to Sydney Park and Camdenville Oval.
In the event a Remediation Action Plan is required,
these would be developed in accordance with Managing
Land Contamination: Planning Guidelines SEPP 55 –
Remediation of Land (Department of Urban Affairs and

Section 7.11
Note: Power supply
works are not part of the
TSE Works.

Approvals,
Environment &
Sustainability Manager
Design Team Manager

Pre-construction
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

Planning and Environment Protection Authority, 1998)
and a site auditor would be engaged.
SCW2

Prior to ground disturbance in high probability acid
sulfate areas at Barangaroo Station, Waterloo Station
and Marrickville dive site, testing would be carried out to
determine the presence of acid sulfate soils.
If acid sulfate soils are encountered, they would be
managed in accordance with the Acid Sulfate Soil
Manual (Acid Sulfate Soil Management Advisory
Committee, 1998).

Section 7.11

Approvals,
Environment &
Sustainability Manager
Design Team Manager

Construction

SCW3

Erosion and sediment control measures would be
implemented in accordance with Managing Urban
Stormwater: Soils and Construction Volume 1
(Landcom, 2004) and Managing Urban Stormwater:
Soils and Construction Volume 2 (Department of
Environment and Climate Change, 2008a). Measures
would be designed as a minimum for the 80th
percentile; 5-day rainfall event.

Section 7.3
Section 7.5

Construction
Managers
Project Environment
Manager

Construction

SCW4

Discharges from the construction water treatment plants
would be monitored to ensure compliance with the
discharge criteria in an environment protection licence
issued to the project.

Section 7.2

Approvals,
Environment &
Sustainability Manager
Project Environment
Manager

Construction

SCW5

A silt curtain would be used around the Sydney Harbour
ground improvement work barges.

Section 7.3

Construction
Managers
Project Environment
Manager

Construction
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

SCW6

A water quality monitoring program would be
implemented to monitor water quality within Sydney
Harbour during ground improvement work.
The water quality monitoring program would be carried
out to detect any potential impacts on the water quality
of Sydney Harbour from the ground improvement work
and inform management responses in the event any
impacts are identified.
Specific monitoring locations and frequencies would be
determined during the development of the program in
consultation with the Environment Protection Authority.

Section 6.5

Approvals,
Environment &
Sustainability Manager
Project Environment
Manager

Construction

FH1

Detailed construction planning would consider flood risk
at Barangaroo Station, Martin Place Station and the
Waterloo Station construction sites. This would include
identification of measures to avoid, where feasible and
reasonable, not worsen existing flooding characteristics
up to and including the 100 year annual recurrence
interval event in the vicinity of the project.
Not worsen is defined as:

Stormwater and Flooding
Management Plan
(SMCSWTSE-JCGTPW-DN-PLN-002032)

Approvals,
Environment &
Sustainability Manager

Pre-construction

FH2



A maximum increase flood levels of 50mm in a 100 year
Average Recurrence lnterval flood event



A maximum increase in time of inundation of one hour in
a 100 year Average Recurrence lnterval flood event



No increase in the potential for soil erosion and scouring
from any increase in flow velocity in a 100 year Average
Recurrence lnterval flood event.

Design Team Manager

The site layout and staging of construction activities at
Marrickville dive site would avoid or minimise

SMCSWTSE-JCG-TPW-EM-PLN-002014
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Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

obstruction of overland flow paths and limit the extent of
flow diversion required.
FH3

Overland flow diversions during construction at the
Marrickville dive site would meet the following criteria,
where feasible and reasonable:


Not worsen existing flooding characteristics up to and
including the 100 year annual recurrence interval event
in the vicinity of the project



Dedicated evacuation routes would not be adversely
impacted in flood events up to and including the probable
maximum flood. This may include the requirement for
changes to existing arrangements for flood warning
systems and signage.

Construction planning for the Marrickville dive site would
be carried out in consultation with the State Emergency
Services and Marrickville Inner West Council.
Not worsen is defined as:


A maximum increase flood levels of 50mm in a 100 year
Average Recurrence lnterval flood event



A maximum increase in time of inundation of one hour in
a 100 year Average Recurrence lnterval flood event



No increase in the potential for soil erosion and scouring
from any increase in flow velocity in a 100 year Average
Recurrence lnterval flood event.
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Requirement

From Section
11.3 of the
Submissions
and
Preferred
Infrastructure
Report

Soils, contamination and water quality
Soils
The environmental values
of land, including soils,
subsoils and landforms,
are protected.
Risks arising from the
disturbance and
excavation of land and
disposal of soil are
minimised, including
disturbance to acid sulfate
soils and site
contamination.
Water – quality
The project is designed,
constructed and operated
to protect the NSW Water
Quality Objectives where
they are currently being
achieved, and contribute
towards achievement of
the Water Quality
Objectives over time
where they are currently
not being achieved,
including downstream of
the project to the extent of
the project impact

SMCSWTSE-JCG-TPW-EM-PLN-002014

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

Erosion and sediment
controls during
construction would be
implemented in
accordance with Managing
Urban Stormwater:

Section 7.3

Construction
Managers
Project Environment
Manager

Construction

Soils and Construction
Volume 1 (Landcom,
2004) and Managing
Urban Stormwater: Soils
and Construction Volume
2 (Department of
Environment and Climate
Change, 2008a)

Section 7.3
Section 7.11

Construction
Managers
Project Environment
Manager

Construction

There would be no
impacts on aquatic
environments associated
with the disturbance of
acid sulfate soils during
construction

Section 7.11

Approvals,
Environment &
Sustainability Manager

Construction

Any contamination on
project sites would be
remediated to suit future
land use

Section 7.11

Construction Managers

Construction Soil Water and Groundwater Management Plan

Approvals,
Environment &
Sustainability Manager

Construction

Construction Managers
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Requirement
including estuarine and
marine waters (if
applicable).

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

The project would protect
or contribute to achieving
the Water Quality
Objectives, during
construction and operation

Section 6.0

Approvals,
Environment &
Sustainability Manager

Pre-Construction
Construction

Construction water quality
discharge would comply
with the requirements of
an environment protection
licence issued to the
project

Section 6.0
Section 7.0

Operation water quality
discharge would comply
with a discharge criteria
determined in consultation
with the NSW
Environment Protection
Authority.

Not within the TSE scope

N/A

N/A

The project would make
good any impacts on
groundwater users

Sections 7.8 and 4.3
Monitoring and
Protection Plan
(SMCSWTSE-JCGTPW-CN-PLN-002036)
Hydrogeology
Interpretive Report

Design Team Manager
Approvals, Environment
& Sustainability
Manager
Project Sustainability
Manager

Pre-construction and
Construction

Construction Managers
Approvals,
Environment &
Sustainability Manager

Construction

Construction Managers

Groundwater and geology
Water – Hydrology
Long term impacts on
surface water and
groundwater hydrology
(including drawdown, flow
rates and volumes) are
minimised. The
environmental values of

SMCSWTSE-JCG-TPW-EM-PLN-002014

The project would avoid
any damage to buildings
from settlement.
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Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

nearby, connected and
affected water sources,
groundwater and
dependent ecological
systems including
estuarine and marine
water (if applicable) are
maintained (where values
are achieved) or improved
and maintained (where
values are not achieved).
Sustainable use of water
resources.

Project Deed
No.
10.13

Requirement

How will JHCPBG meet
the Expectation?

In addition to the requirements of the Environmental
Documents and without limiting clause 10.7 (but subject
to clause 10.13(c) and 10.13(d)), the TSE Contractor
bears the risk of all Contamination:
on, in, over, under or about the Construction Site to the
extent it is actually disturbed by or interfered with in the
carrying out of the TSE Contractor's Activities provided
that the TSE Contractor’s risk and obligation to
Remediate is limited to that part of such Contamination
which is actually disturbed by or interfered with in the
carrying out of the TSE Contractor’s Activities (and not
to Remediate the entire mass of such Contamination or

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 7.11

Construction Soil Water and Groundwater Management Plan

Responsible
Key Contributor
Approvals,
Environment and
Sustainability Manager
Douglas Partners

Timing
Construction
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

trace to the source of the Contamination, where that
wider mass or source has not been disturbed or
interfered with in the carrying out of the TSE
Contractor’s Activities);
which migrates:
on to the Construction Site as a result of the TSE
Contractor's Activities and which could have been
reasonably anticipated by a competent and experienced
contractor that had examined:
(aa) the Construction Site and its surroundings; and
(bb) all Information Documents and any other
information that was made available in writing by the
Principal, or any other person on the Principal's behalf,
to the TSE Contractor during the tender period,
provided that the TSE Contractor is not required to trace
to the source of such Contamination; or
from the Construction Site as a result of the TSE
Contractor's Activities due to a breach of this deed by
the TSE Contractor or a negligent or unlawful act or
omission of the TSE Contractor or its Associates,
and the TSE Contractor shall not otherwise be required
to Remediate Contamination which migrates on to or
from the Construction Site except to the extent the TSE
Contractor is required to Remediate any migrating
Contamination pursuant to clause 10.13(c);
on, in, over, under or about any Extra Land or which
migrates onto or from any Extra Land as a result of the
TSE Contractor's Activities; or
to the extent it otherwise arises out of or in connection
with the TSE Contractor's Activities, provided that this

SMCSWTSE-JCG-TPW-EM-PLN-002014
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

clause 13.10(a)(iv) shall not operate to expand the TSE
Contractor's risk in respect of Contamination of the
types dealt with in paragraphs (i), (ii) or (iii).
To the extent the TSE Contractor bears the risk of
Contamination under clause 10.13(a)(i), 10.13(a)(ii),
10.13(a)(iii) or 10.13(a)(iv), the TSE Contractor must
undertake Remediation of any such Contamination in
accordance with Law, the Environmental Documents, all
guidelines made or approved by the EPA and any
applicable Remediation Action Plan submitted under
clause 10.14A which has not been the subject of a
notice under clause 10.14A(d)(ii) so that:
in respect of Contamination on, in, over, under or about
the Construction Site:
the Construction Site is suitable for the performance of
the TSE Contractor's Activities and the further
construction, operation and maintenance of Sydney
Metro City & Southwest; and
whole of life costs associated with the further
construction, operation and maintenance of Sydney
Metro City & Southwest at the relevant parts of the
Construction Site where the Remediation is undertaken
are minimised; and
in respect of Contamination on, in, over, under or about
any land outside the Construction Site (including any
Extra Land), so that the relevant land is returned to the
state that it would have been if unaffected by the TSE
Contractor's Activities (unless otherwise agreed with the
relevant third party).

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 7.11

Construction Soil Water and Groundwater Management Plan

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction
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How will JHCPBG meet
the Expectation?

If:
Contamination on, in, over, under or about the
Construction Site is caused by the Principal (or its
Associates) after the date of this deed and such
Contamination is disturbed by or interfered with in the
carrying out of the TSE Contractor's Activities, clause 0
will apply; or
the TSE Contractor is otherwise required by Law, an
Authority or this deed to undertake Remediation of
Contamination for which the TSE Contractor is not
responsible under clause 10.13(a), the TSE Contractor
must comply with its obligations at Law, under the
Environmental Documents and all guidelines made or
approved by the EPA in respect of any such
requirement,
however:
where such compliance causes the TSE Contractor to
incur greater cost than otherwise would have been
incurred had the Contamination not been caused by the
Principal (or its Associates) or the TSE Contractor had
not been required by Law, an Authority or this deed to
Remediate such Contamination (as applicable), the
difference will be dealt with and valued as if it were a
Change except that clauses 10.13(d) and 10.13(e) will
apply in the case of any Compensable Contamination
that is required to be Remediated as part of any such
Change; and
the TSE Contractor will be entitled to an extension of
time to any relevant Date for Construction Completion
under clause 17 if the requirements of that clause are
satisfied.

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 7.11

Construction Soil Water and Groundwater Management Plan

Responsible
Key Contributor
Approvals,
Environment and
Sustainability Manager
Douglas Partners

Timing
Construction
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

The TSE Contractor must:
remove from the Construction Site and any Extra Land;
and
dispose of,
any Contamination or Waste pursuant to its obligations
under this deed to a licensed waste facility in
accordance with all relevant Law and Approvals.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction

The TSE Contractor must:
ensure that the entity that carries out the storage,
treatment, transport and disposal of the Contamination
or Waste from the Construction Site or Extra Land holds
all relevant Approvals that are necessary or desirable;
and
procure and provide evidence of such Approvals to the
Principal's Representative upon request.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction

The TSE Contractor must:
without limiting clause 10.13(b), sort all Contamination
and Waste (including separating Compensable
Contamination from clean material and any other type of
Contamination or Waste) unless it is not feasible to do
so having regard to space constraints at relevant parts
of the Construction Site;
not contaminate clean material by intermixing any
Contamination or Waste; and
not intermix Compensable Contamination with clean
material or any other type of Contamination or Waste.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction
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Requirement

How will JHCPBG meet
the Expectation?

The TSE Contractor must ensure, and must ensure that
its Associates ensure, that their respective employees,
agents and contractors, as applicable, are suitably
trained in correct and safe methods of loading,
unloading and handling any Contamination or other
wastes and that they comply with all applicable Laws
and Approvals.

10.14A

Part B Element 1 –

Training

Responsible
Key Contributor

Timing

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction

The TSE Contractor must:
keep complete, accurate and up to date records of all
materials that are disposed of or otherwise removed
from the Construction Site or any Extra Land (including
all Contamination and other wastes) including
classification certificates and tip dockets for all loads;
and
if requested, provide a copy of any such records to the
Principal's Representative.

Part B Element 2 –
Monitoring and reporting

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction

Prior to commencing Remediation of any Key
Contaminated Area, the TSE Contractor must prepare
and submit to the Principal's Representative and the
Independent Certifier a Remediation Action Plan for the
relevant Key Contaminated Area.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners

Construction

Each Remediation Action Plan must:
relate to the footprint of the bulk excavation and the
level of detail captured in each Remediation Action Plan
should be commensurate with the nature and extent of
Compensable Contamination at each Key
Contaminated Area;
describe the manner in which the TSE Contractor will
Remediate the relevant Key Contaminated Area in

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

accordance with the requirements of this deed
(including the SWTC); and
be prepared:
in consultation with an Accredited Site Auditor;
using Good Industry Practice; and
in accordance with the requirements of Law, the
Environmental Documents, all guidelines made or
approved by the EPA and any other requirements of this
deed;
be reviewed and approved by a Certified Environmental
Consultant; and
be reviewed and endorsed by an Accredited Site
Auditor as being suitable for Remediation of the relevant
Key Contaminated Area.
The TSE Contractor must submit to the Principal's
Representative and the Independent Certifier all
versions (including drafts) of each Remediation Action
Plan that are submitted to the Accredited Site Auditor at
the same time as they are submitted to the Accredited
Site Auditor. Such submissions will not be taken to be
formal submissions under clause 10.14A(a) and the
period under clause 10.14(d)(ii) will not commence until
the TSE Contractor formally submits to the Principal's
Representative and the Independent Certifier a
Remediation Action Plan which satisfies the
requirements of clauses 10.14A(b)(iv) and 10.14A(b)(v).

SMCSWTSE-JCG-TPW-EM-PLN-002014

Section 7.11

Construction Soil Water and Groundwater Management Plan

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction
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How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

The Principal's Representative may:
review any Remediation Action Plan submitted under
clause 10.14A(a); and
if the Remediation Action Plan submitted does not
comply with this deed, notify the TSE Contractor within
5 Business Days of the initial submission of the
Remediation Action Plan providing reasons for the noncompliance.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

If the TSE Contractor receives a notice under clause
10.14(d)(ii), the TSE Contractor must promptly submit
an amended Remediation Action Plan, or relevant part
or component of it, to the Independent Certifier and the
Principal's Representative and the process in this
clause 10.14A will reapply, except the review period for
the resubmitted Remediation Action Plan, or relevant
part or component, will be 2 Business Days.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

The TSE Contractor may not commence Remediation of
Contamination in any Key Contaminated Area unless
and until the Remediation Action Plan for the relevant
Key Contaminated Area has been submitted to the
Principal's Representative and has not been the subject
of a notice under clause 10.14A(d)(ii).

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

The Principal's Representative owes no duty to the TSE
Contractor to review any Remediation Action Plan
submitted by the TSE Contractor for errors, omissions
or compliance with this deed.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction
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10.14B

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

No review of, comments upon, notice in respect of any
Remediation Action Plan or any other act or omission of
the Principal's Representative (including a notice under
clause 10.14A(d)(ii)) in relation to any Remediation
Action Plan will lessen or otherwise affect:
the TSE Contractor's liabilities or responsibilities under
this deed or otherwise according to Law; or
the Principal's rights against the TSE Contractor,
whether under this deed or otherwise according to Law.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

The TSE Contractor must engage an Accredited Site
Auditor to perform those parts of the TSE Contractor's
Activities that are required to be performed by an
Accredited Site Auditor under Law, the Environmental
Documents, any guidelines made or approved by the
EPA and the terms of this deed.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

Without limiting clause 10.14B(a), the TSE Contractor
must ensure that an Accredited Site Auditor:
reviews and comments on and endorses the
Remediation Action Plans prepared by the TSE
Contractor under clause 10.14A;
reviews all information and data generated through the
Remediation process for each Key Contaminated Area;
and
prepares interim site audit advice at key milestones
throughout the Remediation process for each Key
Contaminated Area and submits such interim site audit
advice to the Principal's Representative and the
Independent Certifier.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

The TSE Contractor must submit a Validation Report,
Site Audit Statement and Site Audit Report to the
Principal's Representative and the Independent Certifier
following completion of the Remediation of each Key
Contaminated Area. The submission of these
documents to the Principal's Representative and the
Independent Certifier is a condition precedent to
Construction Completion of any Portion that contains a
Key Contaminated Area.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

Each Validation Report, Site Audit Statement and Site
Audit Report must relate to the footprint of the bulk
excavation, be prepared using Good Industry Practice
and in accordance with the requirements of Law, the
Environmental Documents, all guidelines made or
approved by the EPA and any other requirements of this
deed. Additionally each:
Site Audit Statement must contain a level of detail
commensurate with the nature and extent of
Compensable Contamination at each Key
Contaminated Area;
Validation Report must be reviewed and approved by a
Certified Environmental Consultant in consultation with
an Accredited Site Auditor; and
Site Audit Statement and Site Audit Report must be
prepared by an Accredited Site Auditor.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

The TSE Contractor must submit to the Principal's
Representative and the Independent Certifier all
versions (including drafts) of:
each Validation Report that is submitted to either of the
Certified Environmental Consultant and the Accredited

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Timing

Site Auditor at the same time as it is submitted to either
of them; and
each Site Audit Statement and Site Audit Report that is
submitted to the TSE Contractor by the Accredited Site
Auditor immediately following receipt from the
Accredited Site Auditor.
Such submissions will not be taken to be formal
submissions under clause 10.14B(c) and the period
under clause 10.14(f)(ii) will not commence until the
TSE Contractor formally submits to the Principal's
Representative and the Independent Certifier:
a Validation Report which satisfies the requirements of
clause 10.14(d)(i); or
a Site Audit Statement or Site Audit Report (as
applicable) which satisfies the requirements of clause
10.14(d)(ii).
The Principal's Representative may:
review any Validation Report, Site Audit Statement and
Site Audit Report submitted under clause 10.14B(c);
and
if the Validation Report, Site Audit Statement or Site
Audit Report submitted does not comply with this deed,
notify the TSE Contractor within 5 Business Days of the
initial submission of the Validation Report, Site Audit
Statement or Site Audit Report (as applicable) providing
reasons for the non-compliance.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

If the TSE Contractor receives a notice under clause
10.14B(f)(ii), the TSE Contractor must promptly submit
an amended Validation Report, Site Audit Statement or
Site Audit Report (as applicable), or relevant part or

Section 7.11

Approvals,
Environment and
Sustainability Manager

Construction
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor
Douglas Partners
Ramboll Environ

The Principal's Representative may:
provide copies of any interim site audit advice,
Validation Report, Site Audit Statement and Site Audit
Report (or any draft thereof) to; and
seek comments in respect of any interim site audit
advice, Validation Report, Site Audit Statement and Site
Audit Report (or any draft thereof), from,
any Interface Contractor or any Authority.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

No review of, comments upon, notice with respect to
(including a notice under clause 10.14B(f)(ii)) or any
other act or omission of the Principal's Representative
in relation to any Validation Report, Site Audit
Statement and Site Audit Report will lessen or otherwise
affect:
the TSE Contractor's liabilities or responsibilities under
this deed or otherwise according to Law; or
the Principal's rights against the TSE Contractor,
whether under this deed or otherwise according to Law.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

Nothing in this clause 10.14B in any way limits the TSE
Contractor's obligations under clauses 5.1 and 5.2 or
any other clause of this deed.

Section 7.11

Approvals,
Environment and
Sustainability Manager
Douglas Partners
Ramboll Environ

Construction

component of it, to the Principal's Representative and
the Independent Certifier and the process in this clause
10.14B will reapply, except the review period for the
resubmitted Validation Report, Site Audit Statement or
Site Audit Report (as applicable), or relevant part or
component, will be 2 Business Days.
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

2.4n

Temporary groundwater and stormwater collection,
treatment and discharge systems and measures
required to achieve discharge water quality required by
all relevant Authorities and Approvals;

Section 7.2

Construction
Managers

Timing
Construction

Approvals, Environment
& Sustainability
Manager
Project Environment
Manager

3.4c

6.6a

6.6b

Site investigation work associated with Contamination
must be undertaken in accordance with Environment
Protection Authority - Contaminated Sites: Sampling
Design Guidelines.

Section 7.11

The TSE Contractor must make its own arrangements
for temporary and any permanent stockpiles of
materials, including earthwork materials and excavated
tunnelling materials, arising from the TSE Contractor’s
Activities which take place or are performed outside of
the Construction Site.

Section 7.3

Approvals,
Environment &
Sustainability Manager

Pre-construction and
Construction

Design Team Manager
Spoil Manager

Construction

Construction Managers
Approvals, Environment
& Sustainability
Manager

Any materials, including earthwork materials and
excavated tunnelling materials, which are surplus to or
are not suitable for incorporation in the Project Works or
the Handover Works must be removed from the
Construction Site and properly disposed of in
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

Section 7.3

Construction
Managers

Timing

compliance with the requirements of the deed, including
clauses 3.3, 5.1, 5.2 and 10.14.
6.6c

Stockpiles must not be placed in drainage lines,
channels or paths.

Construction

Project Environment
Manager
6.14a

Without limiting the requirements of the deed, all water
including groundwater seepage, captured within the
Construction Site must be treated and disposed of in
accordance with the Environmental Documents and the
requirements in relevant Authorities.

Section 7.2

Construction
Managers

Construction

Approvals, Environment
& Sustainability
Manager
Project Environment
Manager

6.14b

The TSE Contractor must monitor the quality of water
discharged from the Construction Site.

Section 7.2

Construction
Managers

Construction

Approvals, Environment
& Sustainability
Manager
Project Environment
Manager
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No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

6.16

Without limiting the requirements of the deed, the TSE
Contractor must treat and dispose of any acid sulphate
soils and rocks in accordance with:

Section 7.11

Approvals,
Environment &
Sustainability Manager

(a) Guidelines for the Management of Acid Sulphate
Materials: Acid Sulphate Soils, Acid Sulphate Rock and
Monosulfidic Black Ooze, RTA;

Construction Waste and
Recycling Management
Plan (SMCSWTSE-JCGTPW-EM-PLN-002022)

Timing
Construction

Project Environment
Manager
Construction Managers

(b) Department of Environment, Climate Change and
Water requirements;
(c) Acid Sulphate Soil Manual, NSW Acid Sulphate Soils
Management Advisory Committee, (August 1998);
(d) NSW Environmental Protection Authority Assessing and Managing Acid Sulphate Soils; and
(e) Environment Protection Authority, Victoria
Information Publication 655 - Acid Sulphate Soil and
Rock.
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Scope of Work and Technical Criteria- Schedule C1, Appendix E.6
No.

Requirement

How will JHCPBG meet
the Expectation?

Responsible
Key Contributor

5(f)

The Construction Environmental Management Plan
must include, as sub-plans:

This Plan

Approvals,
Environment &
Sustainability Manager

Pre-construction

The water balance is
provided in the
Sustainability
Management Plan
(SMCSWTSE-JCGTPW-EM-PLN-002023)

Approvals,
Environment &
Sustainability Manager

Pre-construction

(iii) Groundwater Management Plan;

Timing

(vi) Construction Soil and Water Management Plan;
5(g)

In addition to the requirements identified in the CEMF
and Project Planning Approvals, the Construction Soil
and Water Management Plan must :
(i) include a water balance study that describes the
sources, uses and estimated quantities of potable and
non-potable water which will be created and used in the
performance of the TSE Contractor’s Activities. The
estimated quantities of potable and non-potable water
must also be expressed as percentages of total
demand;

Sustainability Manager
Design Team Manager
Construction Managers

(ii) identify initiatives that will be implemented to
maximise water re-use, including from captured
stormwater, wastewater and groundwater; and
(iii) identify initiatives that will be implemented to
minimise total water consumption and demand.
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Construction Soil, Water and Groundwater Management Plan

Organisation

Crown Lands and Water (formerly DPI Water)

Date

26/09/2017

No

Comment

JHCPBG Response

Crown Lands and Water Division - Department of Industry
(formerly DPI Water) has reviewed the updated management
plan and provides the following recommendations and detailed
comments in Attachment A.

Noted

Crown Lands and Water Division requires groundwater
monitoring at each of the underground station site (Marrickville
Dive, Waterloo, Central, Pitt Street, Martin Place, Barangaroo,
Victoria Cross, Crows Nest, and Chatswood Dive) and
recommends the following:

Groundwater monitoring is already installed at these sites with
the exception of “Central”. The underground station site at
Central is not included in the TSE contract works which is the
subject of this Plan. Requirements for further groundwater
monitoring is currently under review and will be included in the
Monitoring and Protection Plan (SMCSWTSE-JCG-TPW-CNPLN-002036). As noted in our letter of 5 September 2017,
JHCPBG will provide Crown Lands and Water with six monthly
updates on planned and completed groundwater quality
monitoring

John Holland CPB Ghella Joint Venture provide a copy
of the Monitoring and Protection Plan (MPP) to Crown
Lands and Water Division once completed.
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As noted in our meeting on 20 September 2017, the Monitoring
and Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036)
is currently being finalised and will be provided to Crown Lands
and Water for information when available.
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JHCPBG Response

The proponent undertakes monitoring of bores
GW111164 and GW106192 (where access is available,
or sites adjacent to these bores) prior to and during
dewatering at the Waterloo station site. In addition this
should be included within the monitoring programme to
ascertain any potential impact.

We are currently reviewing the potential impacts on these bores
by undertaking:
Confirmation of the bore design and operation
Hydrogeological analysis of the Waterloo site to
ascertain predicted groundwater effects at the bore
Where the outcome of this assessment confirms a potential
impact on these bores these will be monitored during the Works.

All figures of monitoring bore locations (installed and
planned at station and shaft locations) be included in an
appendix. Alternatively the locations of all monitoring
bores are tabulated with corresponding MGA94 coordinates, AHD collar levels, and standing water levels.

A table detailing current monitoring locations is attached for
information. Requirements for further groundwater monitoring is
currently under review and will be included in the Monitoring and
Protection Plan (SMCSWTSE-JCG-TPW-CN-PLN-002036).

Monitoring bore locations must be included in the yet to
be completed Monitoring and Protection Plan and
updated hydrogeology report (HIR).

Monitoring Bores that will be utilised during construction will be
documented in the Monitoring and Protection Plan
(SMCSWTSE-JCG-TPW-CN-PLN-002036).
The Hydrogeological report does document monitoring bores
available at the time of the report.

Crown Lands and Water Division requests copies of any
pending updated hydrogeology interpretative report or
hydrogeology modelling report for the project.

Noted. This will be provided as new versions of the report are
prepared to inform design development.

The Monitoring and Protection Plan should be provided
to Crown Lands and Water Division for comment when it
has been completed (SMCSWTSE-JCG-TPW-CN-PLN-

The Monitoring and Protection Plan(SMCSWTSE-JCG-TPWCN-PLN-002036) is focussed on engineering monitoring

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 125 of 139

Construction Soil, Water and Groundwater Management Plan
APPENDICES
No
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JHCPBG Response

002036). In addition it is expected Trigger level
management will be included that explains contingency
measure and notifications to relevant organisations.
Groundwater monitoring around the station shafts should
be undertaken as soon as practical possible to provide a
satisfactory background baseline prior to construction
and continue throughout the construction in order to
monitor manage and ascertain impacts on the aquifer
and nearby users.

requirements of the project and as noted above, a copy will be
provided to Crown Lands and Water Division when available.
The Monitoring and Protection Plan(SMCSWTSE-JCG-TPWCN-PLN-002036) will set detailed alert and trigger levels include
management strategies and contingency plans corresponding
with these levels.
Existing monitoring bores are currently being monitored for
background baseline information. All future monitoring bores
will be monitored from the time of installation.

Attachment A - Crown Lands & Water Division comments on Sydney Metro City and Southwest – TSE Works – updated Construction Soil,
Water and Groundwater Management Plan
Crown Lands and Water Division (formerly DPI Water) provides
the following comments on the updated Construction Soil, Water
and Groundwater Management Plan (CSWGMP).

Noted

The current revised version of the CSWGMP is now recognised
as a document relating to the completion of the development
concept design stage of the project. Crown Lands and Water
Division notes that the revised CSWGMP along with the recent
meetings held on 29 August and 20 September 2017 have
addressed many of the issues previously highlighted in past
reviews from DPI Water. This includes alleviation of concern in
regard to groundwater take from tunnelling activities, provided
tunnel bore machines (TBM) are used and the tunnel is
continuously grouted and lined with progress of the TBM, as
described in the meetings. However clarification of the

As detailed in the meeting on 20 September 2017 JHPCBG
confirms that the driven tunnels will be constructed using TBMs
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The next stage of the Hydrogeological Interpretive Report will be
provided to Crown Lands and Water Division that will report the
influence on groundwater for the 6 underground station sites.
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JHCPBG Response

dewatering impacts at each of the 6 underground stations
(Marrickville Dive, Waterloo, Central, Pitt Street, Martin Place,
Barangaroo, Victoria Cross, Crows Nest, and Chatswood Dive)
was required to ensure it is being managed in accordance with
the aquifer interference policy. In addition the take of
groundwater during construction and following completion of the
station shafts was discussed in terms of if they are going to be
sealed or left as drained.
Further Crown Lands and Water Division emphasises the
recognition that project documentation to date has been part of
the overall development conceptualisation and designing stage;
and that the project is now transiting to a more detailed
assessment phase, substantial development and design.

Noted

Anticipated outcomes of this more detailed assessment phase
will include comprehensive modelling of hydrogeology,
incorporating acquired groundwater data from the M4
construction and monitoring bore data from the field, and
evaluation of potential impacts of station box cuts and shafts
construction. Leading to more in depth planning, including the
assessment of any need for additional groundwater monitoring,
finalisation of the Monitoring and Protection Plan, plus update of
the Hydrogeology Interpretive Report (HIR) which will include
the updated groundwater modelling at the proposed station
boxes and shaft sites, assessment of current monitoring and
recommended further work.

Updated copies of the Geotechnical Interpretive Report and
Hydrogeological Interpretive Report will be provided when
finalised
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JHCPBG Response

The commitment by John Holland CPB Ghella Joint Venture
management is noted to keep Crown Lands and Water Division
informed with 6 monthly updates on design development and
groundwater monitoring planned and completed on the Sydney
Metro City & Southwest project.

JHCPBG notes that bulk excavation is planned to commence
from January 2018 and commits to keep Crown Lands and
Water fully informed through six monthly updates on:
• Design development
• Groundwater monitoring planned and completed



Crown Lands and Water Division have made a request of
PSM and the Sydney Metro management for all data
pertaining to packer (slug) testing of bores from the project
be provided to Crown Lands and Water Division for internal
use in Department modelling and updates to Department
knowledge base.

Crown Lands and Water Division raised concerns in regard
to potential to impact upon registered bores near to the
Waterloo station box cut as detailed in the updated
CSWGMP in regard to projected groundwater drawdown:
 “between 2 m and 6 m at 100 m from the excavations”: 1
basic landholder right bore (GW111164) at 70 m distant
from shaft site
 “up to 2 m at 200 m from the excavations”: 1 basic
landholder right bore (GW106192) at 140 m distant from
shaft site
The aquifer interference policy states a maximum 2 m decline to
any groundwater works is the accepted limit. Any impact beyond
this limit must have make good provisions outlined and included
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We are currently reviewing and compiling this data. We will
provide this information when collated.

This is being assessed and will be reported in the next stage of
the Hydrogeological Interpretive Report.
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within any management plan. From the presentation of PSM
consultant during 20 September 2017 meeting it was shown that
updated modelling, which includes further data, indicates a
lesser modelled impact on these bores than depicted in the
CSWGMP report.
Crown Lands and Water Division advocates that monitoring of
bores within the 200 m of the Waterloo box works (where
access is available, or sites adjacent to these bores) needs to
be included within the monitoring programme to ascertain any
potential impact.
An example of groundwater monitoring sites locations are
depicted on a figure for the proposed Waterloo station box cut, it
is understood that there are monitoring bores at the other shaft
sites for each proposed station. It is requested all figures of
monitoring bore locations (installed and planned at station and
shaft locations) be included in an appendix. The locations of all
monitoring bores are tabulated with corresponding MGA94 coordinates, AHD collar levels, and standing water levels.
Monitoring bore locations must be included in the yet to be
completed Monitoring and Protection Plan and updated
hydrogeology report (HIR).



It is stated in the CSWGMP; “Further details on settlement
monitoring, grouting and other management measures will
be provided in the Monitoring and Protection Plan
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See response to comment 5 above. This information will be
included in the Monitoring and Protection Plan (SMCSWTSEJCG-TPW-CN-PLN-002036) which will be provided to Crown
Lands and Water when available.

As noted above, a copy of the Monitoring and Protection Plan
(SMCSWTSE-JCG-TPW-CN-PLN-002036) will be provided
when finalised
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(SMCSWTSE-JCG-TPW-CN-PLN-002036), which is
currently being prepared.”


In reference to the emergency contingency plan in regard to
excessive inflow of groundwater, it is not clear at which
stage authorities (Crown Lands and Water Division / EPA)
would be notified of the event. This needs to be clarified.

Immediate notification to Crown Lands and Water has been
added as soon as the Procedure is triggered. A copy of the
updated Procedure is attached for information.
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Construction Soil, Water and Groundwater Management Plan

Organisation

Inner West Council

Date

18/08/17

No

Comment

JHCPBG Response

Page 46

There are possibilities for using the stormwater from Sydenham
Detention Pit, with an appropriate treatment and fit for usage, to meet
the demand for construction water.

Recycled water will be used in the enclosed spoil
conveyor system. The extent of construction process
water generated to operate the TBMs results in excess
water that needs to be treated through the water treatment
plant prior to discharge. There are specific Workplace
Health and Safety requirements which also limit the extent
of recycled water use in the tunnel environment, where it
may be inhaled by personnel.

Construction water following treatment could also be considered for
potential reuse if its quality is found to be acceptable.

For the above reasons, use of additional water from
Sydenham Detention Pit is not feasible.

The details on the demand for construction water along the TSE route
during the execution phase of the project would be useful in order to
develop a water reuse and recycling plan considering all available
sources (such as stormwater and groundwater etc.).

A water balance is being prepared for the TSC Works and
recycling and reuse will be adopted where reasonable and
feasible. This is addressed in the TSC Works’
Sustainability Management Plan.

Water reuse: reduction of potable water with alternative water sources
will need to be investigated as per construction sustainability
management plan for this infrastructure project.

Limited or no information is available on this matter in the report.
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Construction Soil, Water and Groundwater Management Plan

Organisation

North Sydney Council

Date

31/07/17

No

Comment

JHCPBG Response

The Construction Soil, Water and Groundwater Management
Plan identifies potential soil, water and groundwater impacts and
provides a framework to manage these.

Noted

As a sub-plan to the Construction Environmental Management
Plan, the plan outlines the management, monitoring and
reporting procedures for the identified impacts at the preconstruction and construction phases.

Noted

The plan states how soil, water and groundwater impacts of the
works will be minimised through monitoring and reporting and
environmental management framework for each project specific
requirement.

Noted

Noted
The plan states mitigation measures identified in the
Environmental Impact Statement will be implemented and
monitoring conducted to ensure compliance with the environment
protection licence issued to the project which contains specific
criteria to prevent pollution and environmental harm.
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JHCPBG Response

The plan states that contamination will be managed by
remediation action plans where required along with site
validation.

Noted
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Construction Soil, Water and Groundwater Management Plan

Organisation

Willoughby Council

Date

16/08/17

No

Comment

JHCPBG Response

Willoughby Council agrees with the objectives and targets to
prevent pollution, maintain the water quality of watercourses
minimize the use of potable water and practise water-reuse

Noted

The engagement of specialists in contamination management,
environmental auditing, fauna & groundwater is supported.

Noted

Council would be interested in the report on the remediation of
the old Caltex site.

The close out of this EPA process is being managed by
Transport for NSW, and they hold a number of documents
related to the remediation of the site.

The water quality of Scotts and Flat Rock Creeks; & any
dewatering de-contamination measures would be of interest to
Council.

Noted

The results of water sampling within the Willoughby Local
Government Area would be of interest to Council.

Water quality monitoring results will be published on the Project
website in accordance with Planning Approval Condition C16.
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Appendix B – Indicative surface water monitoring locations

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan

page 135 of 139

SW-SC-02

SW-SC-01

332800

332900

333000

OR A

#

#

333100

6259900

332700

RA

ST

D OU
S AV
E

#
*

HUR

6259800

G LA

S
PEN

SW-SC-01

ST S
T

N
EDE

Chatswood
6259700

ST

0

Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

#

Crows Nest

334100

DE
EP

AR
M

6259700

AY
W

Date

Drawn

Checked

Approved

Description

0

45

CK

Y

Rev.

A
TR

LE

For Agency Comment

RD

H
RT

L
VA

FW

334600

NO

N

Not for construction

FW

WA
TE
R

334500

90

180

270

360

Meters

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community

Marrickville

CL

334400

#
*

Waterloo

23/06/2017

334300

SW-SC-02

¥

1

334200

R
TE

Pitt Street

334000

S
EA

Martin Place

333900

E
TH

Barangaroo

240

Meters

6259800

Blues Point

Rail Alignment

180

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community

Indicative Water Monitoring Sites
Project Land

Victoria Cross

120

6259900

Artarmon

60

6260000

Legend

Chatswood

30

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Chatswood

Status

Indicative Water Monitoring Site Locations

Sheet 1 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

333600

333700

333800

333900

334000

R
AT
FL
OC

6257100

SW-FR-02

R

#

KD

SW-FR-01

Artarmon (existing)
Artarmon (alternative)

SW-FR-01

#
*

#

6257000

Crows Nest

Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

334800

Legend

Marrickville

Not for construction

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

WE

RS
NO
VE
R

Waterloo

1

180

240

RC

335300

335400

335500

LI F
FA
VE

AV
E

¥

6256500

Martin Place

Rail Alignment

120

SW-FR-02

#
*

T

Barangaroo

Pitt Street

Indicative Water Monitoring Sites

6256600

Blues Point

335200

LO

Project Land

Victoria Cross

335100

TH
E

Crows Nest

60

Meters

BR
O

#

335000

30

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community

NS

Artarmon

334900

0

RD

6256700

Chatswood

GARDLAND

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

0

45

90

180

270

360

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community

Meters

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Artarmon and Crows Nest

Status

Indicative Water Monitoring Site Locations

Sheet 2 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

Victoria Cross (Alternative)

334800

334900

Victoira Cross North (existing)

6253800

Victoria Cross South

Hig

SW-MP-01

pw
Hi

Legend

Chatswood
Artarmon

#

Crows Nest

Bra
d

ly A
ve

Indicative Water Monitoring Sites
Rail Allignment

Victoria Cross
Blues Point
Barangaroo

SW-MP-01

Project Land

#
*

¥
6253600

Martin Place
Pitt Street

St

t

6253700

#

d
oo

hS

Waterloo

0

15

30

60

90

120

Meters

Marrickville

Not for construction

1

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Victoria Cross

Status

Indicative Water Monitoring Site Locations

Sheet 3 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

333800

333900

334000

334100

ER S
T

MIDDLE ST

EAST CRESCE NT ST

6253300

PARK

333700

Blues Point SW-BP-01

#

BLUES POINT RD

HENRY LAWSON AVE

6253200

WARUNG ST

SW-BP-01

6253100

#
*

Legend

Chatswood
Artarmon

#

Crows Nest

Project Land

Victoria Cross

Barangaroo

¥

0

6252900

Martin Place

Rail Alignment
6253000

Blues Point

Pitt Street

Indicative Water Monitoring Sites

Waterloo

30

60

1

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

180

240

Meters

Marrickville

Not for construction

120

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Blues Point

Status

Indicative Water Monitoring Site Locations

Sheet 4 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

333500

333600

333700

333800

SW-B-01
6252400

#

¥

0

Waterloo

30

60

120
Meters

Marrickville

Not for construction

1

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

WINDMILL STPS

HIC
KS

ON

RD

DALGETY RD

MERRIMAN ST

RODENS LN

ST

HIGH LN

KENT ST

Martin Place

TON

6252100

Barangaroo

ING
BETT

EP
L

Blues Point

Rail Alignment

180

240

HIGH LN

Victoria Cross

Pitt Street

6252200

Project Land

YL

Crows Nest

Indicative Water Monitoring Sites

AR
G

#

SW-B-01

#
*

WINDMILL ST

Artarmon

PL

Legend

Chatswood

TOW
NS

6252300

Barangaroo

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Barangaroo

Status

Indicative Water Monitoring Site Locations

Sheet 5 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

334700

334800

334900

335000

#

6252200

SW-FC-01

Martin Place - Bligh st
Martin Place - North

Martin Place - South

SW-FC-01

6252100

#

Pitt Street - North
Pitt Street - South
Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

Artarmon

6252000

Legend

Chatswood

Name

Crows Nest

#

Project Land

Victoria Cross

Rail Alignment

Barangaroo
Martin Place

¥

6251900

Blues Point

Pitt Street

Indicative Water Monitoring Site

0

Waterloo

30

60

120

180

240

Meters

Marrickville

Not for construction

1

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Martin Place and Pitt Street

Status

Indicative Water Monitoring Site Locations

Sheet 6 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

332600

332700

332800

332900

333000

Waterloo
NT

LE
Y

ST

#

RO
BU
R

SW-AC-01

WS

6246400

RD

6246500

HU

Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

SW-AC-01

Legend

Artarmon

#

Crows Nest

Indicative Water Monitoring Sites
Project Land

Victoria Cross

Barangaroo
Martin Place

Rail Alignment

¥

6246200

Blues Point

Pitt Street

#
*
6246300

Chatswood
Chatswood

0

30

60

OW
S

RD

Waterloo

RR
BU
1

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

180

240

Meters

Marrickville

Not for construction

120

Client

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Waterloo

Status

Indicative Water Monitoring Site Locations

Sheet 7 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

330600

6246100

330500

SH
SY
D

Marrickville

RD

6246000

ST

M

LN

N
DE

SW-EC-01

EN
HA

M

ST

R
GA

SY
D

EN
HA

OW
IR L

330700

#

Legend

Chatswood

Artarmon

#

Crows Nest

Indicative Water Monitoring Sites

IL W

PD

E

O
LT
BO

SW-EC-01

N

ST

#
*

Project land

Victoria Cross

Barangaroo
Martin Place

Rail Alignment

LW

PD

E

G
HO

E

E

AV

AV

R
BU

0

20

40

G
OR
GE

Waterloo

WS
RO

AN

¥

I
RA

AY

6245800

Blues Point

Pitt Street

RA

6245900

Chatswood

AY

ST

Not for construction

1

23/06/2017

CL

FW

FW

For Agency Comment

Rev.

Date

Drawn

Checked

Approved

Description

A3 Original

The information shown on this drawing is for the purpose of the Sydney Metro City
& Southwest TSE Project only.
Coordinate System GDA 1994 MGA Zone 56

Client

120

160

Meters

E

Marrickville

80

SYDNEY METRO CITY & SOUTHWEST - TSE
LOCATION

Marrickville

Status

Indicative Water Monitoring Site Locations

Sheet 8 of 8

TSE DRG NO

SMCSTSE-JCG-TWP-EN-SKE-02006

TSE REV.

01

Construction Soil, Water and Groundwater Management Plan
APPENDICES

Appendix C – Surface water sampling methodology
Grab samples will be collected manually from the sampling locations identified in Table 10
of this Plan. The volume of sample collected will be of sufficient volume for the required
analyses, including any repeat analyses and will be collected into sampling battles and
jars provided by the NATA accredited testing laboratory.
Sample labelling
All samples will be clearly labelled with unique sampling identification nomenclature
consisting of the sample date, location and sampler initials. All samples will be kept cool
prior to dispatch to the NATA registered laboratory under chain of custody procedures.
Decontamination
Generally, sampling equipment will not require specific cleaning from rinsing the
equipment well on return to the lab at the end of each sampling trip. The Field Sampling
Guidelines (Department of Water, Western Australia 2009) suggest that where a sample
site is particularly dirty (i.e. there is an algal bloom, or the site smells strongly of
hydrocarbons, sewage or something else) equipment will need to be cleaned thoroughly.
In addition, equipment will need to be cleaned periodically to prevent a build-up of dirt. To
do this:


Rinse the equipment well in tap water



Clean with De-Con 90 (a phosphate free detergent), or equivalent



Rinse well with tap water



Rinse three times with de-ionised water, and finally



Allow to dry

De-ionised and tap water will be available for washing equipment in the field, in case a
particularly dirty site is encountered during a sampling event.
In situ measurements
Field water quality parameters including temperature, electric conductivity (EC), pH etc.
will be measured at each sampling location with a multi-probe field water quality meter.
Other observations including odour and colour will also be recorded.
The multi-probe field water quality meter will be calibrated against known standards, as
supplied by the manufacturer, at the start and completion of each day of water quality
sampling. Calibration records will be maintained in JHCPBG’s Project Pack Web system.
Laboratory analytical program
A NATA accredited laboratory will be used for analyses of all grab samples. EnviroLab in
Chatswood has been nominated as the primary reporting laboratory for sample analysis.
General
Quality Assurance / Quality Control (QA/QC) samples are collected to ensure the quality
of the investigation procedures and sampling program. QA/QC samples provide analytical
information that may be used to investigate anomalous results.
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QA/QC sampling will be undertaken in accordance with AS 5667.1:1998. Only NATA
registered laboratories will be used to undertake analysis.
Replicate samples
Replication is the collection and analysis of separate samples from the same sample site
at the same time. This provides the experimental sampling error and thus a measure of
the sampling precision.
Replicate samples will be collected at random at a rate of approximately 1 in 10 total
samples collected.
Internal laboratory procedures
The EnviroLab will undertake their normal internal QA/QC testing in accordance with their
NATA registration and industry standards. Envirolab will provide evidence of the following
QA/QC procedures:


Sample receipt and registration documentation



Instrument blank analyses



Surrogate spike and matrix spike analyses



Laboratory duplicates
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Appendix D – Indicative Contamination Maps
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)LOOLQJEHWZHHQPDQG!PRIYDULDEOHÀOOLQJ
Geology

Site History*

Over Gymea erosional soil, disturbed terrain
and Hawkesbury Sandstone
:KDUIÀOOHGUHFODLPHGODQGODUJHZDUHKRXVHV
berthing and storage and commercial/industrial
Demolition of former buildings

Analytical Suite
(Soil)

Analytical Suite
(Groundwater)

Nineteen boreholes (5m to 15m) including eight
wells (four 10m to 15m and four 25m to 35m).

HIGH LA

NE

REET
HIGH ST
Thirty nine locations

Filling

Filling

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols,

250 samples –

VOC and asbestos.

sample per 250 m3

TCLP metals (8) and PAH

(based on average

ENM suite.

GHSWKRIÀOORIP

REET

Twenty test pits (1m into natural or to 4m).

approximately one

ASS screening and chromium reducible suite if
required.
Natural

Natural

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

90 samples

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

Two rounds of eight
samples.

LEGEND
Site Boundary
Excavation Boundary
Test Areas

*Refer to the Preliminary Risk Assessment Table for more information.

KENT ST

Exploratory
Holes

Likely.

N ROAD

Acid Sulfate Soil

Former AGL gas works [30-38 Hickson Road
currently regulated under CLM/managed
under EP&A Act]

HICKSO

Known /
Suspected Risks

Asbestos has been encountered elsewhere in
the Barangaroo development area.

Martin Place Station
ASPECT
Status

COMMENT

SPECIFICATION

General site
RE
IG

H

ST

Whole of the site, approximately 0.18 ha.
South Site (Station)

BL

Investigation
Area(s)

ET

North Site (Station)

UA
STREET

Demolition of former buildings

N/A

Exploratory
Holes

Three boreholes including three wells (10m).
Fifteen test pits (1m into natural).

Eighteen locations

Filling

Filling

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols, VOC and asbestos.

Eighteen samples –
approximately one
sample per 100 m3
(based on average
GHSWKRIÀOORIP

TCLP metals (8) and PAH
ENM suite.
Natural

Natural

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

Nine samples

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

One round of three
samples.

HOSKING PL

MARTIN PL

ACE

ACE

LEGEND
Site Boundary
Excavation Boundary
Test Areas
*Refer to the Preliminary Risk Assessment Table for more information.

REET

Acid Sulfate Soil

ELIZABETH ST

None

Analytical Suite
(Groundwater)

SQ
HUNTER

Commercial

Known /
Suspected Risks

Analytical Suite
(Soil)

EY
CH

IFL

Over Gymea erosional soil and
Hawkesbury Sandstone

H STREET

Site History*

Filling of between 0.3m and 0.5m
(assumed below the basements at both sites).

CASTLEREAG

Geology

RE

Whole of the site, approximately 0.27 ha.

MARTIN PL

ACE

Pitt Street Station
ASPECT
Status

COMMENT

SPECIFICATION
SAS required for “Metro
Station and Access
Shaft” use.

General site
North Site (Station)

Investigation
Area(s)

Whole of the site, approximately 0.30 ha.
South Site (Station)
Whole of the site, approximately 0.12 ha.

Commercial/Industrial/Residential

None

Acid Sulfate Soil

N/A

Exploratory
Holes

Three boreholes including three wells (10m).

Analytical Suite
(Soil)

Analytical Suite
(Groundwater)

Thirteen test pits (1m into natural).

Sixteen locations

Filling

Filling

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols, VOC and asbestos.

Sixteen samples –
approximately one
sample per 100 m3
(based on average
GHSWKRIÀOORIP

TCLP metals (8) and PAH
ENM suite.
Natural

Natural

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

Eight samples

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

One round of three
samples.

BATHURS

T STREET

LEGEND
Site Boundary
Excavation Boundary
Test Areas
*Refer to the Preliminary Risk Assessment Table for more information.

STREET

Demolition of former buildings

Known /
Suspected Risks

CASTLEREAGH

Site History

ET

Over Lucas Heights residual soil and
Hawkesbury Sandstone

PITT STREET

Geology

PARK STRE

Filling of between 0.3m and 0.5m (assumed
below the basements at both sites).

Waterloo Station
ASPECT
Status
Investigation
Area(s)

Geology

COMMENT

SPECIFICATION

RAG

SAS required for “Metro
Station” use.

Key Contaminated Site
The excavation area which is the same as the
audit site.

LAN

STR

EET

Approximately 0.5 ha.
Filling between 0.4m and >1.6m of
YDULDEOHÀOOLQJ
Over Tuggerah Aeolian soils (Botany Bay Sands)

Site History

Commercial and industrial
premises/warehouses including, dry cleaner,
automotive repairs, sub station (Cope Street),
printing and supplies, engineering workshops,
machine manufacturing, repair and supply,
metal works, cleaning, timber merchants and
battery manufacturing.
Demolition of former buildings

Acid Sulfate Soil

Possible.

Exploratory
Holes

Six boreholes (5m) including four wells (10m).
Seven test pits (1m into natural).
Filling

Filling

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols, VOC and asbestos.

Twenty six samples –
approximately one
sample per 210 m3
(based on average
GHSWKRIÀOORIP

TCLP metals (8) and PAH
Analytical Suite
(Soil)

Analytical Suite
(Groundwater)

Thirteen locations

ENM suite.
ASS screening and chromium reducible suite
if required.
Natural

Natural

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

Thirteen samples

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

Two rounds rounds of four
samples

LEGEND
Site Boundary
Excavation Boundary
Test Areas

*Refer to the Preliminary Risk Assessment Table for more information.

COPE STREET

$VEHVWRVKDVEHHQHQFRXQWHUHGLQÀOOLQJDW
59-63 Botany Road.

BOTANY ROAD

Known /
Suspected Risks

WELLINGTON

STREET

ASPECT

Site History*

The dive structure excavation footprint which is
the same as the audit site.

H
RG

2YHU%LUURQJDOOXYLDOVRLOVDQG$VKÀHOG6KDOH
Rail corridor, and commercial and
Industrial premises/warehouses, including
automotive repairs
Possible USTs.

Acid Sulfate Soil

Possible.

Exploratory
Holes

Nine boreholes (5m) including three wells (10m).
Ten test pits (1m into natural).

Nineteen locations
Filling

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols, VOC and asbestos.

Twenty six samples –
approximately one
sample per 150 m3
(based on average
GHSWKRIÀOORIP

ENM suite.
ASS screening and chromium reducible suite
if required.
Natural

Natural

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

Nineteen samples

Metals (8), TRH, BTEX, PAH, OCP, OPP, PCB,
phenols and VOC.

One round of three
samples.

SYDNEY STEEL ROAD

Filling

TCLP metals (8) and PAH

Analytical Suite
(Groundwater)

RO

Filling to depths of between 0.3m and 1.3m bgl

Known /
Suspected Risks

Analytical Suite
(Soil)

AD

Approximately 0.8 ha.

BU

Geology

SAS required for “Rail
Corridor” use.

Key Contaminated Site

IN

Investigation
Area(s)

SPECIFICATION

ED

Status

COMMENT

R

Marrickville Dive Site

LEGEND
Site Boundary
Excavation Boundary
Test Areas
*Refer to the Preliminary Risk Assessment Table for more information.

M

UR

RA

Y

ST

RE

ET

Construction Soil, Water and Groundwater Management Plan
APPENDICES

Appendix E – Summary of existing groundwater monitoring bores

SMCSWTSE-JCG-TPW-EM-PLN-002014

Construction Soil, Water and Groundwater Management Plan
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Tunnel Site

Marrickville

Waterloo

Pitt Street

Martin Place

Monitoring Bore

Easting
(m E)

Northing
(m N)

Collar (m AHD)

Hydro Unit

Average
Standing
Groundwater
Level (m AHD)

Depth to
Standing
Water (m)

SRT BH002

331227

6246461

5.3

SH I

2.83

SRT BH002A

331226

6246467

5.3

SH V/IV

JCG-BH-1123

331001

6246273

5.02

SRT BH403

333619

SRT BH404

Standpipe Setting Water Table Zone
Depth (m)

Slotted Interval (m)

Gravel Pack (m)

Bentonite (m)

VWP Depth
Setting (m)

VWP Grout
Interval (m)

Construct
Date

2.47

31.2

14.0 - 17.0

13.0 - 18.0

12.0 - 13.0, 18.0 - 20.40

NA

NA

21/04/2015

3.79

1.51

7.1

1.1 - 5.6

1.1 - 6.6

0.5 - 1.1, 6.6 - 7.1

NA

NA

20/04/2015

SH IV

2.88

2.14

6.5

3.52 - 1.48

4.02-1.48

5.02-4.02, -1.48- -8.1

NA

NA

02/08/2017

6247626.4 15.03

SS I/II

11.57

3.46

45.05

approx. 16.0 - 22.75

Approx. 16.0 - 22.75 15.75 - 16.0, approx. 22.75 - 23.0

18/06/2015

333621

6247734.9 15.3

SS I/II

9.25

6.05

45

16.75 - 22.5

15.5 - 23.0

15.0 - 15.5, 23.0 - 23.5

26/06/2015

SRT BH405

333547

6247846.8 16.57

SS I/II

9.89

6.68

30.2

23.0 - 26.0

20.0 - 27.0

18.0 - 20.0, 27.0 - 30.0

02/08/2016

SRT BH406

333529

6247707.2 15.39

Sand/Residual Soil

12.3

3.09

15.35

5.6 - 8.58

5.1 - 9.0

4.1 - 5.1, 9.0 - 11.0

02/08/2016

SRT BH605

333634

6247693.4 14.93

SST IV

10.82

4.11

NA

NA

NA

NA

11.87

JCG-BH1120

333595

6247677.2 15.43

SH V

10.37

5.06

NA

NA

NA

NA

7.43

07/8/2017

JCG-BH1120

333595

6247677.2 15.43

SS I

5.51

9.92

NA

NA

NA

NA

-14.57

07/8/2017

JCG-BH1121

333595

6247676.4 15.43

Sand

12.15

3.28

5

2-5

1.5 - 5

0.3 – 1.5

BH2103/21

334259

6250191.6 Unknown

Unknown

NA

na

NA

NA

NA

NA

Unknown

Unknown

BH2103/38

334267

6250350

24.75

SST I

NA

na

34.95

5.95

6.5

0.02

NA

NA

21/05/2009

R444 BH1

334343

6250342

14.6

SST I

16.8

-2.2

24.03

19.1 - -0.43

19.8 - -0.43

21.6 – 19.8

NA

NA

11/02/2014

SRT BH008

334259

6250394

23.8

SST I

3.1

20.7

21.5

6.1 – 2.3

6.2 – 1.4

6.3 – 6.2

NA

NA

17/06/2015

SRT BH009

334356

6250387

25.4

SST I

13.72

11.68

21

6.3 – 4.4

10.9 – 3.9

11.5 – 10.9

NA

NA

06/07/2015

JCG-BH-1114A

334279

6250254.6 24.15

SST I

12

12.15

18.1

15.05 - 6.05

15.65 – 6.05

18.65 – 15.65

NA

NA

09/10/2017

JCG-BH-1115

334344

6250241.6 25.25

SST I

5.48

19.77

26.8

10.45 - -1.55

13.5 – 26.8

12.25 – 11.75

NA

NA

25/10/2017

JCG-BH-1116

334350

6250344

26.19

SST I

5.2

20.99

28.24

9.95 - -2.05

10.99 - -2.05

13.19 – 10.99

NA

NA

28/10/2017

SRTBH012

334486

6251171

23.9

SST III/I

9.12

14.78

49

25.45 - 31.2

24.0 - approx. 31.7

23.0 - 24.0, 31.7 - 39.0

29

-

18/05/2015

SRT BH602

334426

6251037.5 18.19

SST I

7.3

10.89

43

approx. 5.5 - 23.0

4.5 - 25.0

3.4 - 4.5

19.3

-

13/12/2016

SRT BH607

334452

6251205.7 19.995

SST I

11.72

8.275

23.25

approx. 14.5 - 19.3

12.5 - 19.3

11.5 - 15.5

19

-

16/12/2016

JCG-BH-1113

334511

6251961

SST I

NA

30.4 – 39.5

25.1 – 30.4

NA

-

24/10/2017

25.2

39.5

Approx.

0 - 70.0

02/11/2016

26/10/2016

34 – 39.5

Barangaroo

SRT BH034

333722

6251995.6 2.39

SST II

0.22

2.17

25.1

3.5 - 9.0

3.5 - 9.5

2.0 - 3.5, 9.5 - 11.0

24/08/2016

SRT BH035

333731

6251878.8 2.97

SST I

0.88

2.09

31.37

? - 31.37

20.1 - 31.37

18.3 - 20.1

21/09/2016

SRT BH070

333718

6252110.3 2.57

SST IV

-1.08, - 3.44

3.65

-

-

-

-

SRT BH071

333723

6252221.4 10.78

SST I

0.32

10.46

48.1

approx. 30 - 42

27.0 - 43.0

25.0 - 27.0

05/09/2016

SRT BH072

333734

6251830.8 2.63

SST I

0.3

2.33

25.36

approx. 10.0 - 25.32

9.0 -25.32

8.0 -9.0

20/09/2016

SRT BH072A

333734

6251830.8 2.63

Residual Soil

0.25

2.38

4.96

approx. 1.0 - 4.96

0.5 - 4.96

NA

20/09/2016

SRT BH073

333726

6251944.3 2.36

SST II

0.13

2.23

15

approx. 9.0 - 15.0

8.0 - 15.0

7.0 - 8.0

20/09/2016

SRT BH077

333719

6252119.3 2.49

SST V

-0.5

2.99

50.9

-

-

-

SRT BH080

333674

6251962.3 3.74

SST I

1.28

2.46

26.8

3

4.6

-18.16 - -19.16,
-23.76 - -24.76

JCG-BH-1108

333727

6252174.3 14.4

SST II

No data

na

-

-

-

JCG-BH-1110

333707

6252032

2.89

Fill, MS

0.22

2.67

32

0.99 - -2.01

1.59 - -2.41

2.59 - -9.51

JCG-BH1111

333700

6251960.1 2.62

Fill, MS

0.12

2.67

33.2

1.12 - -7.88

2.22 - -8.38

SRT BH017

334111

6254365

SST I/II

43.6

19.3

49.48

approx. 36.55 - 38.8

approx. 37.05 - 39.8

62.9

22.3, 44.6

0 -100

approx. 31.0

24/11/2016
10/03/2017

29
19/09/2017

2.62 - 2.22, - 8.38 - -15.38

approx. 35.55 - 36.05, 39.8 - 40.3

27/09/2016

19/09/2017
NA

NA

12/05/2015
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Tunnel Site

Victoria Cross

Crows Nest

Chatswood

Average
Standing
Groundwater
Level (m AHD)

Depth to
Standing
Water (m)

Standpipe Setting Water Table Zone

Hydro Unit

Depth (m)

Slotted Interval (m)

Gravel Pack (m)

Bentonite (m)

VWP Depth
Setting (m)

VWP Grout
Interval (m)

Construct
Date

6254480.9 66.86

SST I/II

52.9

13.96

40.11

1.9 - 40.11

1.9 - 40.11

approx. 0.5 - 1.9

NA

NA

23/11/2016

334185

6254736.3 79.05

SST I/II

59.7

19.35

35.6

20.6 – 35.6

18 – 35.6

14.1 - 18

NA

NA

16/09/2017

JCG-BH-1106

334177

6254378.4 59.9

SST I/II

48.5

11.4

27.9

9.8-19.35

9.8-19.35

6.8-9.8, 19.4-27.9

NA

NA

18/10/2017

SRT BH018

333390

6255706

90.8

SST I

77.67

13.13

46.53

19.55 - 25.3

approx. 19.0 - 26.0

approx. 18.3 - 19.0, 26.0 - 26.3

18.85

NA

30/04/2015

SRT BH019

333308

6255819

84.4

SH V

81.81

2.59

36.1

4.25 - 7.2

4.25 - 7.6

2.8 - 3.75, 7.4 - 8.0

7

NA

24/04/2015

SRT BH030

333405

6255644

93.4

SST III

91.61

1.79

45

16.0 - 19.0

14.0 - 20.0

12.0 - 14.0, 20.0 - 23.0

14.7

NA

22/07/2016

JCG-BH-1104

333357

6255716

88.82

SH IV

86.04

2.78

10

2.48 - 10.0

2.0 - 10.0

0 - 2.0, 10.0 - 12.0

NA

NA

08/08/2017

BH023

331693

6258112

105.5

SH IV

TBC

na

35.1

11.5 - 14.5

10.5 - 15.0

9.5 - 10.5, 15.0 - 16.0

NA

NA

02/07/2015

BH026

331603

6258046

104

SH III

95.04

8.96

29.96

22.2 - 28.2

21.7 - 28.5

21.0 - 21.7

NA

NA

25/09/2015

Monitoring Bore

Easting
(m E)

Northing
(m N)

SRT BH603

334159

JCG-BH-1105B

Collar (m AHD)
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HBI

Suite 2.06, Level 2
29-31 Solent Circuit
Baulkham Hills NSW 2153

Healthy Buildings International Pty Ltd
A.C.N. 003 270 693

A.B.N. 39 003 270 693

Mr Stuart Hodgson
Director
Program Sustainability Environment & Planning
Sydney Metro
Transport for NSW
PO Box K659
HAYMARKET NSW 1240

Tel: 61 (02) 9659 5433
e-mail: hbi@hbi.com.au
Web: www.hbi.com.au

9 March 2018

Ref: TSE CSWGMP rev8

Dear Stuart
RE:

Endorsement of TSE Construction Soil, Water and Groundwater Management
Plan - Sydney Metro City & Southwest

I refer to the following document provided for Environmental Representative (ER)
review and approval as required of Condition of Approval A24(j) of the Sydney Metro
City & Southwest project Infrastructure Approval (SSI – 15_7400 January 9 2017):


TSE Construction Soil, Water and Groundwater Management Plan
(CSWGMP)- Sydney Metro City & Southwest (Document SMCSWTSE-JCGTPW-EM-PLN-002014 Revision 8 dated 8 March 2018).

As an approved ER for the Sydney Metro City &Southwest project, I have reviewed
the changes made to the above Management Plan. The review did not include
sighting or assessing any updates to the Monitoring and Protection Plan or the
Hydrogeological Interpretative Report that are referenced in the CSWGMP. Further,
the review did not assess whether the requirements of the conditional approval for
the Plan issued by DPE dated 22 December 2017 had been addressed.
In accordance with Condition A24 (j), and subject to the above comments, I consider
the amendments to be minor and hence approve the referenced document. It is
understood that the revised Plan will be issued to Crown Lands and Water Division DPI for comment and issued to DPE.
Yours sincerely

Michael Woolley
Environmental Representative – Sydney Metro – City and South West

Leaders in Environmental Consulting

1

