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Glossary of terms and abbreviations 
Term/Abbreviation Definition 
AHD Australian Height Datum 
ASS Acid Sulfate Soil 
ANZECC Australian and New Zealand Environment and Conservation Council 
ARMCANZ Agriculture and Resources Management Council of Australia and New 

Zealand 
CBD Central Business District 
CCTV Closed circuit television 
CEMP Construction Environmental Management Plan 
DCP Development Control Plan 
DDT Dichlorodiphenyltrichloroethane 
DPI NSW Department of Primary Industries 
DS Downstream 
EIS Environmental impact statement 
EPBC Act Environment Protection and Biodiversity Conservation Act 1999 
EPA New South Wales Environment Protection Agency 
EPL Environment Protection Licensing 
GPT Gross pollutant trap 
ITS Intelligent transport systems 
LGA Local Government Area 
MUSIC Model for Urban Stormwater Improvement Conceptualisation 
  
OEH New South Wales Office of Environment and Heritage 
PAHs Polycyclic Aromatic Hydrocarbons 
PASS Potential Acid Sulfate Soil 
Roads and Maritime Roads and Maritime Services 
RTA Roads and Transport Authority (now Roads and Maritime) 
SEARs Secretary’s Environmental Assessment Requirements 
SWMP Soil and Water Quality Management Plan 
TSC Act Threatened Species Conservation Act 1995 
The Blue Book Managing Urban Stormwater – Soils and Construction Volumes 1 and 2, 

Landcom 2004 and 2006 
US Upstream 
VMS Variable message sign 
WDA WestConnex Delivery Authority 
WSUD Water sensitive urban design 
WTP Water treatment plant 
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Executive summary 
The NSW Roads and Maritime Services (Roads and Maritime), is seeking approval to upgrade and 
extend the M4 Motorway from Homebush Bay Drive at Homebush to Parramatta Road and City West 
Link (Wattle Street) at Haberfield. This proposed section of road is known as the M4 East project (the 
project). 

This report has been prepared to address the Secretary’s Environmental Assessment Requirements 
(SEARs) to support the environmental impact statement (EIS) for the project. 

The scope of this report is focussed on the assessment of surface water and the potential impacts 
that the project will have on the existing stormwater runoff in the related catchments.  This report 
focusses specifically on the surface water quality impacts of the project during both construction and 
operation phases.  Comment is also included in the report on the impacts associated with the erosion 
of soils and resultant sedimentation issues.   Discussion on the groundwater aspects of the tunnel 
sections of the project can be found in Groundwater Impact Assessment (GHD 2015b).   

The M4 Motorway and Parramatta Road are located within the Parramatta River Estuary catchment.   

The project crosses four main waterways and their associated sub-catchments with a fifth waterway 
close to the project footprint. The total catchment area relevant to the proposed alignment is about 
1,553 hectares. The sub-catchments are well established urban catchments with predominantly 
residential and commercial land use. The five waterways from west to east are: 

• Saleyards Creek 

• Powells Creek 

• St Lukes Park Canal (unnamed channel) 

• Barnwell Park Canal (unnamed channel) 

• Dobroyd Canal (Iron Cove Creek). 

During construction, the highest risk of impacts on water quality would be associated with: 

• Exposure of soils during earthworks which may result in soil erosion and off-site movement of 
eroded sediments by wind and/or stormwater to receiving waterways, resulting in increased levels 
of sediment, nutrients, metals and other pollutants 

• Disturbance of contaminated land causing contamination of downstream waterways and 
groundwater, impacting on aquatic and riparian habitats  

• Accidental leaks or spills of chemicals, fuels, oils and/or greases from construction plant and 
machinery, which may result in pollution of receiving waterways and groundwater sources 

• Direct disturbance of waterway beds and banks during the widening of Saleyards Creek bridge, 
which may lead to sediment entering and polluting the waterways 

• Infiltration of surface water to groundwater sources, including sediments and particles and soluble 
pollutants (such as acids, salts, nitrates and soluble hydrocarbons). 

During operation, the main potential impacts on water quality would be associated with discharge of 
treated groundwater, stormwater runoff during rainfall events and direct deposition of airborne 
particles, causing acute or chronic contamination of water quality in downstream waterways. 

The minor increase in the area of impervious surfaces associated with the surface works of the 
project would have the potential for a small additional adverse impact on the hydrological regime due 
to increased runoff volumes and peak flows and associated potential increases in erosion and 
sedimentation of downstream watercourses. The areas of the project where the greatest increase in 
impervious surfaces is expected, i.e at the Homebush Bay Drive interchange, are located adjacent 
and up gradient of the permanent stormwater quality management measures proposed by the 
preferred design.  
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Pollutants in stormwater runoff include sediments, hydrocarbons, metals and microbials. These 
deposits build up on road surfaces and pavement areas during dry weather and get washed off and 
transported to downstream waterways when it rains. The project is likely to have a minor increase in 
these pollutants associated with the small increase of hardstand area associated with the motorway. 

Typical mitigation measures that would be implemented to address the potential construction impacts 
include: 

• Disturbed areas would be minimised and would be progressively revegetated or stabilised as 
soon as practical throughout construction 

• Appropriate erosion and sediment control measures would be installed such as silt fencing, straw 
bales, check dams, temporary ground stabilisation, diversion berms or site regrading 

• Clean water runoff would be diverted away from disturbed areas where practical 

• Appropriate surface and groundwater treatment prior to offsite discharge, for example through the 
use of treatment systems and water quality basins (where practicable) 

• Appropriately bunded areas would be provided for storage of hazardous materials such as oils, 
chemicals and fuels 

• Work platforms or access tracks required in the vicinity of waterways would be constructed to 
mitigate against the movement of erodible soils and provide a means of stabilisation e.g. 
utilisation of large clean rock material wrapped or underlain with geofabric 

• A qualified soil conservationist would be employed to develop the initial project erosion and 
sediment control plans and advise on appropriate controls, implementation and monitoring and 
management processes  

• Site staff would be engaged through tool box talks or similar with appropriate induction on soil and 
water management practices 

• Work method statements would be prepared for waterway works with particular emphasis on the 
early implementation of erosion and scour protection requirements. 

Erosion and sediment loads would gradually diminish after construction as the disturbed areas are 
stabilised. 

To address the potential operational surface water quality impacts, a combination of measures would 
be employed as appropriate, including: 

• Gross Pollutant Traps 

• Water treatment plant 

• Spill containment and water treatment basins. 
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1 Introduction  
1.1 Overview of the project 
NSW Roads and Maritime Services (Roads and Maritime) is seeking approval to upgrade and extend 
the M4 from Homebush Bay Drive at Homebush to Parramatta Road and City West Link (Wattle 
Street) at Haberfield. This includes twin tunnels about 5.5 kilometres long and associated surface 
works to connect to the existing road network. These proposed works are described as the M4 East 
project (the project). The location of the project is shown in Figure 1.1.  

Approval is being sought under Part 5.1 of the Environmental Planning and Assessment Act 1979 
(NSW) (EP&A Act). The project was declared by the Minister for Planning to be State significant 
infrastructure and critical State significant infrastructure and an environmental impact statement (EIS) 
is therefore required. 

The project is a component of WestConnex, which is a proposal to provide a 33 kilometre motorway 
linking Sydney’s west and south-west with Sydney Airport and the Port Botany precinct. The location 
of WestConnex is shown in Figure 1.2. The individual components of WestConnex are:  

• M4 Widening – Pitt Street at Parramatta to Homebush Bay Drive at Homebush (planning 
approval granted and under construction) 

• M4 East (the subject of this report) 

• New M5 – King Georges Road at Beverly Hills to St Peters (planning application lodged and 
subject to planning approval) 

• King Georges Road Interchange Upgrade (planning approval granted and work has 
commenced) 

• M4–M5 Link – Haberfield to St Peters, including the Southern Gateway and Southern Extension 
(undergoing concept development and subject to planning approval).  

Separate planning applications will be lodged for each individual component project. Each project will 
be assessed separately, but the impacts of each project will also be considered in the context of the 
wider WestConnex. 

The NSW Government has established the WestConnex Delivery Authority (WDA) to deliver 
WestConnex. WDA has been established as an independent public subsidiary corporation of Roads 
and Maritime. Its role and functions are set out in Part 4A of the Transport Administration (General) 
Regulation 2013 (NSW). WDA is project managing the planning approval process for the project on 
behalf of Roads and Maritime. However, for the purpose of the planning application for the project, 
Roads and Maritime is the proponent. 

1.2 Project location 
The project is generally located in the inner west region of Sydney within the Auburn, Strathfield, 
Canada Bay, Burwood and Ashfield local government areas (LGAs). The project travels through 10 
suburbs: Sydney Olympic Park, Homebush West, Homebush, North Strathfield, Strathfield, Concord, 
Burwood, Croydon, Ashfield and Haberfield.  

The project is generally located within the M4 and Parramatta Road corridor, which links Broadway at 
the southern end of the Sydney central business district (CBD) and Parramatta in Sydney’s west, 
about 20 kilometres to the west of the Sydney CBD. This corridor also provides the key link between 
the Sydney CBD and areas further west of Parramatta (such as Penrith and western NSW).  

The western end of the project is located at the interchange between Homebush Bay Drive and the 
M4, about 13 kilometres west of the Sydney CBD. The project at this location would tie in with the M4 
Widening project in the vicinity of Homebush Bay Drive.  

  



Figure 1.1 Local context of the project
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Figure 1.2 WestConnex 

 

The tunnel dive structures would start at the centre of the M4, west of the existing pedestrian 
footbridge over the M4 at Pomeroy Street, and would continue underground to the north of the 
existing M4 and Parramatta Road, before crossing beneath Parramatta Road at Broughton Street at 
Burwood. The tunnels would continue underground to the south of Parramatta Road until the 
intersection of Parramatta Road and Wattle Street at Haberfield. Ramps would connect the tunnels to 
Parramatta Road and Wattle Street (City West Link) at the eastern end of the project. The tunnels 
would end in a stub connection to the possible future M4–M5 Link (M4–M5 Link), near Alt Street at 
Haberfield. 

The project would include interchanges between the tunnels and the above ground road network, 
along with other surface road works, at the following locations: 

• M4 and Homebush Bay Drive interchange at Sydney Olympic Park and Homebush (Homebush 
Bay Drive interchange) 

• Powells Creek, near George Street at North Strathfield (Powells Creek M4 on-ramp) 

• Queen Street, near Parramatta Road at North Strathfield (Queen Street cycleway westbound on-
ramp) 

• M4 and Sydney Street, Concord Road and Parramatta Road interchange at North Strathfield 
(Concord Road interchange)  

• Wattle Street (City West Link), between Parramatta Road and Waratah Street at Haberfield 
(Wattle Street (City West Link) interchange) 

• Parramatta Road, between Bland Street and Orpington Street at Ashfield and Haberfield 
(Parramatta Road interchange). 
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1.3 Secretary's environmental assessment requirements 
The NSW Department of Planning and Environment has issued a list of Secretary’s Environmental 
Assessment Requirements (SEARs) that inform the environmental impact assessment. Table 1.1 
displays the SEARS that are specific to surface water quality; and also provides a cross reference to 
the relevant section(s) of this report which address these requirements. 

In addition, three agency letters, which accompany the SEARs and are applicable to surface water 
quality, were issued by NSW Department of Primary Industries (DPI), the then NSW Office of Water 
(NOW) and the NSW Environment Protection Authority (EPA). Table 1.2 provides details of the 
surface water quality requirements outlined in the agency letters and a cross reference to the relevant 
section(s) of this report which address these conditions. 

Table 1.1  How SEARs have been addressed in this report 

SEARs  
Soil and Water requirements 
Requirement  Section where addressed in EIS 
Assessment of construction and operational erosion and 
sediment and water quality impacts, taking into account 
impacts from both accidents and runoff (ie acute and chronic 
impacts), having consideration to impacts to surface water 
runoff, soil erosion and sediment transport, mass movement, 
and urban and regional salinity. The assessment of water 
quality is to have reference to relevant public health and 
environmental water quality criteria, including those specified 
in the Australian and New Zealand Guidelines for Fresh and 
Marine Water Quality (ANZECC/ARMCANZ 2000a), any 
applicable regional, local or site-specific guidelines and any 
licensing requirements  

Sections 5, 6 and 7 

 

Consideration of waterways likely to be affected by the 
project, including existing riparian vegetation and 
rehabilitation of riparian land 

Sections 4, 5 and 6 

 

Table 1.2  How agency comments have been addressed in this report 

Agency letters  
NSW Government − Department of Primary Industries (DPI), DPI Water 
Requirement  Section where addressed in EIS 
• Assessment of impacts on surface and ground water 

sources (both quality and quantity), watercourses, 
riparian land, and groundwater dependent ecosystems, 
and measures proposed to reduce and mitigate these 
impacts, 

Section 5, 6 and 7 
 
Quantity, riparian land, groundwater 
dependent ecosystems and flooding 
addressed by others. 

• A description of the design features and measures to be 
incorporated to mitigate potential impacts. 

Section 2 and 7 

NSW Environment Protection Authority (EPA) 
Requirement  Section where addressed in EIS 
• Impacts related to the following environmental issues 

need to be assessed, quantified and reported on: 
− Water and soilsAcid sulfate soils  
− Contaminated sites  
− Soil issues − general  
− Water quality 

 

Section 5 
Contamination Assessment (GHD 
2015a).  
Contamination Assessment (GHD 
2015a) 
Contamination Assessment (GHD 
2015a) 
Section 5  
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Agency letters  
• Background Conditions 

− Describe existing surface and groundwater quality. 
An assessment needs to be undertaken for any 
water resource likely to be affected by the 
proposal. 

− State the Water Quality Objectives for the receiving 
waters relevant to the proposal. 

− State the indicators and associated trigger values 
or criteria for the identified environmental values. 

 

Section 4.8 
 
 
 
Section 3 

• Impact Assessment 
− Assess impacts against the relevant ambient water 

quality outcomes. 
− Describe how stormwater will be managed both 

during and after construction. 

Section 3 (Table 3.1) 
 
Section 5 and 6 
 
Section 5 and 6 

• Monitoring 
− Describe how predicted impacts will be monitored 

and assessed over time. 

 
Section 7.1.4 

1.4 Purpose of this report 
This report has been prepared to address the Secretary’s Environmental Assessment Requirements 
(SEARs) for the preparation of an EIS for the project. 

The scope of this report is an assessment of surface water and the potential impacts of the project on 
the existing stormwater runoff in the related catchments and receiving waterways downstream. This 
report focuses specifically on the surface water quality aspects of the project, including the treatment 
of groundwater from the tunnel and discharge through the surface water system, during construction 
and operation.  Comment is also included in the report on the impacts associated with the erosion of 
soils and resultant sedimentation issues.  

The report presents the state of the existing environment as a baseline and then identifies the 
potential impacts that may arise from the project. 

Potential impacts of and risks to the project in relation to flooding have been assessed separately in 
the Surface Water: Flooding and Drainage report (Lyall and Associates 2015). Potential 
contamination impacts have been assessed in the Soil and Land Contamination Assessment report 
(GHD 2015a), while groundwater aspects are addressed in the Groundwater Impact Assessment 
(GHD 2015b) prepared as part of the EIS for the project. 

1.4.1 Structure of this report 
The document has been divided into the following key sections: 

• Chapter 2 – Provides an overview of the proposed project 

• Chapter 3 – Outlines the assessment methodology undertaken 

• Chapter 4 – Describes the existing surface water environment that the project would interact with   

• Chapter 5 – Assesses the potential surface water quality impacts of the project during 
construction  

• Chapter 6 – Assesses the potential surface water quality impacts of the project during operation 

• Chapter 7 – Surface water quality management, which outlines the proposed management and 
monitoring measures required to mitigate impacts. 
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2 Proposed project  
2.1 Project features 
The project would comprise the construction and operation of the following key features: 

• Widening, realignment and resurfacing of the M4 between Homebush Bay Drive and Underwood 
Road at Homebush 

• Upgrade of the existing Homebush Bay Drive interchange to connect the western end of the new 
tunnels to the existing M4 and Homebush Bay Drive, while maintaining all current surface 
connections 

• Two new three-lane tunnels (the mainline tunnels), one eastbound and one westbound, 
extending from west of Pomeroy Street at Homebush to near Alt Street at Haberfield, where they 
would terminate until the completion of the M4–M5 Link. Each tunnel would be about 5.5 
kilometres long and would have a minimum internal clearance (height) to in-tunnel services of 
5.3 metres  

• A new westbound on-ramp from Parramatta Road to the M4 at Powells Creek, west of George 
Street at North Strathfield 

• An interchange at Concord Road, North Strathfield/Concord with on-ramps to the eastbound 
tunnel and off-ramps from the westbound tunnel. Access from the existing M4 to Concord Road 
would be maintained via Sydney Street. A new on-ramp would be provided from Concord Road 
southbound to the existing M4 westbound, and the existing on-ramp from Concord Road 
northbound to the existing M4 westbound would be removed 

• Modification of the intersection of the existing M4 and Parramatta Road, to remove the left turn 
movement from Parramatta Road eastbound to the existing M4 westbound  

• An interchange at Wattle Street (City West Link) at Haberfield with an on-ramp to the westbound 
tunnel and an off-ramp from the eastbound tunnel. The project also includes on- and off-ramps at 
this interchange that would provide access to the M4–M5 Link. In addition, the westbound lanes 
of Wattle Street would be realigned  

• An interchange at Parramatta Road at Ashfield/Haberfield, with an on-ramp to the westbound 
tunnel and an off-ramp from the eastbound tunnel. In addition, the westbound lanes of 
Parramatta Road would be realigned  

• Installation of tunnel ventilation systems, including ventilation facilities within the existing M4 road 
reserve near Underwood Road at Homebush (western ventilation facility) and at the corner of 
Parramatta Road and Wattle Street at Haberfield (eastern ventilation facility). The eastern 
ventilation facility would serve both the project and the M4–M5 Link project. Provision has also 
been made for a fresh air supply facility at Cintra Park at Concord 

• Associated surface road work on the arterial and local road network, including reconfiguration of 
lanes, changes to traffic signalling and phasing, and permanent road closures at a small number 
of local roads 

• Pedestrian and cycle facilities, including permanently re-routing a portion of the existing 
eastbound cycleway on the northern side of the M4 from west of Homebush Bay Drive to near 
Pomeroy Street, and a new westbound cycleway on-ramp connection from Queen Street at 
North Strathfield to the existing M4  

• Tunnel support systems and services such as electricity substations, fire pump rooms and tanks, 
water treatment facilities, and fire and life safety systems including emergency evacuation 
infrastructure 

• Motorway operations complex on the northern side of the existing M4, east of the Homebush 
Bay Drive interchange 

• Provision of road infrastructure and services to support the future implementation of smart 
motorway operations (subject to separate planning approval) 
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• Installation of tolling gantries and traffic control systems along the length of the project 

• Provision of new and modified noise walls 

• Provision of low noise pavement for new and modified sections of the existing M4  

• Temporary construction ancillary facilities and temporary works to facilitate the construction of 
the project. 

An overview of the project at completion is shown in Figure 2.1. 

The project does not include work required for reconfiguring Parramatta Road as part of the urban 
transformation program. The project does not include ongoing motorway maintenance activities 
during operation. These would be subject to separate assessment and approval as appropriate.  

2.2 Construction activities 
2.2.1 Overview 
Construction activities associated with the project would generally include: 

• Enabling and temporary works, including construction power, water supply, ancillary site 
establishment, demolition works, property adjustments and public transport modifications (if 
required) 

• Construction of the road tunnels, interchanges, intersections and roadside infrastructure 

• Haulage of spoil generated during tunnelling and excavation activities 

• Fitout of the road tunnels and support infrastructure, including ventilation and emergency 
response systems 

• Construction and fitout of the motorway operations complex and other ancillary operations 
buildings 

• Realignment, modification or replacement of surface roads, bridges and underpasses 

• Implementation of environmental management and pollution control facilities for the project. 

The project assessed in this report does not include surveys, sampling or investigation to inform the 
design or assessment, such as test drilling, test excavations, geotechnical investigations, or other 
tests. It also does not include adjustments to, or relocation of, existing utilities infrastructure 
undertaken prior to commencement of construction. These would be subject to separate assessment 
and approval as appropriate. 

2.2.2 Construction footprint 
The total area required for construction of the project, including construction ancillary facilities, is 
referred to as the ‘construction footprint’. The construction footprint would be about 65 hectares in 
total, comprising about 48 hectares at the surface and about 17 hectares below ground.  

In addition to below ground works, surface works would be required to support tunnelling activities 
and to construct surface infrastructure such as interchanges, tunnel portals, ventilation facilities, 
ancillary operations buildings and facilities, and new cycleway facilities near the Homebush Bay Drive 
interchange and Queen Street at North Strathfield.  

The overall surface construction footprint generally aligns with the operational footprint, with the 
locations of future operational ancillary facilities being used to support construction work. Some 
additional areas adjacent to the operational footprint (around the portals and on- and off-ramps, and 
also at the tunnel mid-point) would also be required during the construction stage only to facilitate 
construction. 

 

  



Figure 2.1 Overview of the proejct
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Construction ancillary facilities currently proposed would be required at the following 10 locations: 

• Homebush Bay Drive civil site (C1) 

• Pomeroy Street civil site (C2) 

• Underwood Road civil and tunnel site (C3) 

• Powells Creek civil site (C4) 

• Concord Road civil and tunnel site (C5) 

• Cintra Park tunnel site (C6) 

• Northcote Street tunnel site (C7) 

• Eastern ventilation facility site (C8) 

• Wattle Street and Walker Avenue civil site (C9) 

• Parramatta Road civil site (C10). 

An overview of the construction footprint is shown in Figure 2.2. 

The final size and configuration of construction ancillary facilities would be further developed during 
detailed design. 

2.2.3 Construction program 
Subject to planning approval, construction of the project is planned to start in the second quarter of 
2016, with completion planned for the first quarter of 2019. The total period of construction works is 
expected to be around three years, including nine months of commissioning occurring concurrently 
with the final stages of construction. The indicative construction program is shown in Table 2.1. 

Table 2.1  Indicative construction program overview 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Construction access excavation (all sites)                 
Tunnelling (excavation)                 
Tunnel drainage and pavement works                 
Tunnel mechanical and electrical fitout works                 
Tunnel completion works                 
Homebush Bay Drive interchange                 
M4 surface works                 
Western ventilation facility                 
Powells Creek on-ramp                 
Concord Road interchange                 
Wattle Street interchange                 
Parramatta Road interchange                 
Eastern ventilation facility                 
Cintra Park fresh air supply facility                 
Cintra Park water treatment facility                 
Motorway operations complex                 
Mechanical and electrical fitout works                 
Site rehabilitation and landscaping                 

 

  



Figure 2.2 Overview of construction footprint and construction ancillary facilities
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2.3 Surface water quality specific aspects  
This section describes the specific aspects of the project related to surface water quality that are 
proposed in the preferred design.  The potential impacts that are to be mitigated are described in 
detail in Chapters 5 and 6 of this report and additional mitigation measures and recommended water 
quality monitoring programme to be considered and further developed under the detailed design of 
the project are described in Chapter 7. Additional information on the project and the water 
management systems can be found in the project description in Chapters 5 and 6 of the EIS. 

2.3.1 Water quality objectives 
The detailed design of the project would seek to minimise impacts on existing natural overland flows 
and watercourses, with general principles and objectives consistent with Roads and Maritime’s Code 
of Practice for Water Management – Road Development and Management (Roads and Transport 
Authority (RTA) (now Roads and Maritime) 1999) (the RTA Code of Practice). 

Based on the RTA Code of Practice, water quality objectives for the project construction phase would 
include: 

• Appropriate techniques in the detailed design and construction phases to contain and treat road 
runoff to avoid or minimise potential impacts to aquatic and riparian environments (with particular 
reference to the NSW Office of Water Guidelines for Controlled Activities on Waterfront Land 
(2012)) 

• Source control techniques, rather than relying on treatment prior to discharge, wherever practical 

• Preference for vegetative methods (over engineering structures) to protect eroding stream banks, 
wherever practical. 

Additional operational water quality objectives for the project are to: 

• Minimise the potential for damage or loss as a result of the discharge of water outside the project 
footprint 

• Contain all spillage within the system to prevent any environmental damage due to a spillage 
event on the motorway 

• Ensure that additional runoff, stormwater or spillage is not directed onto other roadways outside of 
the project footprint 

• Maintain effective containment and clean-up procedures to contain on-site spills and to dispose of 
spilt materials and any contaminated materials in an environmentally responsible manner 

• Preparation of a Soil and Water Quality Management Plan (SWMP) that would include a 
monitoring plan for assessing the performance of the operational works in relation to the project 
specific performance indicators. 

Water quality pollutant reduction targets 
The target criteria for Strathfield Municipal Council have been adopted for the operation of the main 
carriageway, as a large part of the project lies within this LGA and the criteria of other LGA’s are 
either consistent with this or they do not have specific criteria. Part N of the Strathfield Consolidated 
Development Control Plan 2005 (DCP) (Strathfield DCP) provide clear targets for water quality.  

The adopted water quality pollutant reduction targets for the main carriageway are: 

• 90 per cent reduction in the post development mean annual load of total gross pollutant (greater 
than five millimetres) 

• 85 per cent reduction in the post development mean annual load of Total Suspended Solids 
(TSS) 

• 60 per cent reduction in the post development mean annual load of Total Phosphorus (TP) 

• 45 per cent reduction in the post development mean annual load of Total Nitrogen (TN). 

(Strathfield Municipal Council, 2005) 
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The above pollutant reduction targets are appropriate for consistent use across the main carriageway 
of the project during operation as they are intended for use in a highly urbanised and modified 
catchment. The catchments relevant to the project are highly modified and urbanised. The immediate 
receiving waters are the highly modified concrete-lined canals identified in section 4.2. 

For all other areas, best practice water quality treatment has been adopted for the construction and 
operation of the project.  

Spill containment is to be included at key locations where there is discharge of stormwater from the 
main carriageway to identified environmentally sensitive areas i.e Powells Creek and the Badu 
Mangroves. 

2.3.2 Construction  
Surface works including construction sites  
Preliminary basin sizing and location 
The project incorporates the construction of temporary water quality and spill containment basins at 
construction sites along the project alignment. The number, location and size of these basins will be 
confirmed during detailed design.  The Homebush Bay Drive civil site basin will be retained for 
operational usage and will require reconstruction to meet the requirements of an operational basin.  
The temporary basin will be sited and sized in a similar location to the permanent basin as 
appropriate, such that post-construction they may be able to be augmented to be used as a 
stormwater runoff treatment measure during the operational life of the project.     

Tunnelling activities 
The project would include the installation and commission of construction water treatment plants to 
treat tunnel groundwater and dirty construction water at the following tunnelling sites (the final location 
and design of these plants will be confirmed during detailed design and construction planning): 

• Underwood Road civil and tunnel site (C3) discharging to a concrete stormwater canal that forms 
a tributary of Powells Creek 

• Concord Road civil and tunnel site (C5) discharging to a stormwater pipe under Concord Road 
that ultimately discharges to Canada Bay 

• Cintra Park tunnel site (C6) discharging to St Lukes Park Canal located along the eastern side of 
Concord Oval 

• Northcote Street tunnel site (C7) discharging to a stormwater pipe under Parramatta Road that 
connects to Dobroyd Canal 

• Eastern ventilation facility site (C8) discharging to a stormwater pipe that connects into Dobroyd 
Canal 

• Parramatta Road civil site (C10) discharging to a stormwater pipe that connects into Dobroyd 
Canal. 

The water treatment plants (WTPs) would be designed to treat stormwater and groundwater to water 
quality guidelines within the project environment protection licence (EPL) and may consist of: 

• Primary settling tanks/ponds to remove sand and silt sediment fractions and oil and grease 

• pH balance/metals oxidation tank, with primary flocculation 

• Secondary flocculation tank 

• Clarifiers to remove sediment and residual oil 

• Sediment dewatering processes 

• Inline process and discharge turbidity and pH monitoring with diversion valves to divert out of 
specification water for retreatment. 
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2.3.3 Operational phase  
Water quality treatment measures 
The following discussion summarises the proposed surface water quality treatment measures 
proposed by the project. Additional measures proposed within the tunnels to manage water during 
construction and operation of the project are outlined in the Groundwater Impact Assessment (GHD 
2015b). 

Operational water quality basins 
During the operation of the project, a bio-retention basin of around 500 square metres is proposed at 
the Homebush Bay Drive interchange (to be confirmed during detailed design). If appropriate, the 
basin identified in the construction water quality considerations in section 2.3.2 would be augmented 
for this purpose. 

Proposed locations for permanent sediment basins are as follows: 

• Homebush Bay Drive interchange: 

− A water quality basin of an estimated 2,500 square metres (approximate operational sizing), 
consisting of an estimated 2,000 square metre sediment basin section, will be constructed 
on the western bank of Saleyards Creek 

− A sedimentation basin of an estimated 300 square metres (approximate operational sizing) 
will be constructed on the eastern side of Saleyards Creek 

Each sediment basin would incorporate a high flow spillway, low flow outlet and spill containment, to 
be confirmed during detailed design, with the exception of the sedimentation basin treating tunnel 
drainage, which would not require spill containment as this would be provided within the tunnel 
stormwater sump. 

Grass channels 
Grass channels typically fulfil a stormwater runoff management measure but also provide initial 
treatment for those areas where the collection of stormwater runoff is discharged directly to an 
existing local stormwater network.  For the project, grass channels are proposed for the diversion of 
external stormwater runoff away from the motorway. These channels would be designed to manage 
such stormwater flows during operation but also can provide a secondary function in managing spills 
which reach these areas prior to discharge into local stormwater reticulation and ultimately the 
identified waterways.  

Gross Pollutant Traps 
To complement the suite of surface water quality management measures proposed for the project as 
part of the concept design, gross pollutant traps (GPTs) or similar measures are proposed for the 
following locations.  

• Concord Road interchange: 

− Queen Street – near the railway line as a retrofit to the existing stormwater system 

− Alexandra Street – north of the connection to the existing stormwater system 

• City West Link/Haberfield interchange: 

− Waratah Street – two outfalls next to the Sydney Water main outlet adjacent to Waratah 
Street 

• Parramatta Road/M4-M5 Link interchange: 

− Bland Street and Chandos Street – ancillary facilities building site just upstream of the 
connection points to the existing system 

• Parramatta Road to existing surface M4 connection at Powells Creek: 

− On the north western side of the connection of the proposed on-ramp and Parramatta Road 
with an outlet into Powells Creek. 
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The number and locations will be confirmed during detailed design. 

Tunnel water treatment plant 
The management of groundwater water quality extracted from the tunnels during operation includes a 
water treatment facility located at the Cintra Park operational site. Groundwater seepage in the 
tunnels will be collected in the groundwater system, which discharges to a sump located near the 
tunnel low point, and is then pumped from the groundwater seepage chamber in the tunnel sump to 
the water treatment plant to be located at Cintra Park. The treatment plant will include a balance tank 
to regulate flows into the plant. The plant will discharge treated water into the stormwater system that 
leads into the St Luke’s Park Canal located adjacent to Cintra Park. Further discussion regarding the 
operational groundwater treatment facility and the water management requirements for the tunnel 
sections is provided in the Groundwater Impact Assessment (GHD 2015b). 
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3 Assessment methodology  
3.1 Key guidelines and policies  
3.1.1 Water quality and environmental requirements 
Relevant guidelines and environmental requirements specifically related to surface water quality have 
been considered in this assessment as follows: 

• Managing Urban Stormwater: Soils and Construction (Landcom 2004), Volume 1 and Volume 2 

• Soil and Landscape Issues in Environmental Impact Assessment (DLWC 2000) 

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality (Australian and New 
Zealand Environment and Conservation Council (ANZECC), 2000a) 

• Australian and New Zealand Guidelines for Water Quality Monitoring and Reporting (ANZECC, 
2000b) 

• Australian Runoff Quality (Institute of Engineers Australia 2005). 

In addition, the following policies and legislation relevant to the management of surface water quality 
will need to be referenced during detailed design, construction and operation of the project: 

• Water management: 

− Water Management Act 2000 

− Water Act 1912 

• Stream ecology and riparian management: 

− Controlled Activities – Guidelines for Riparian Corridors (NOW 2011a) 

− Controlled Activities – Guidelines for Laying Pipes and Cables in Watercourses (NOW 
2011b) 

− Controlled Activities – Guidelines for Watercourse Crossings (NOW 2010a) 

− Controlled Activities – Guidelines for Instream Works (NOW 2010b) 

− Controlled Activities – Guidelines for Outlet Structures (NOW 2010c) 

− NSW Office of Water Guidelines for Controlled Activities on Waterfront Land (2012) 

− Fish Passage Requirements for Waterway Crossings (Fairfull and Witheridge 2003a) 

− Guidelines for Design of Fish and Fauna Friendly Waterway Crossings (Fairfull and 
Witheridge 2003b) 

− Fisheries Management Act 1994 

− NSW State Rivers and Estuaries Policy (NSW Water Resources Council 1993). 

Water Management Act 2000 
The Water Management Act 2000 (WM Act) controls the extraction of and use of water, the 
construction of works such as dams and weirs, and the carrying out of activities in or near water 
sources in NSW. It provides for the implementation of water sharing plans that establish rules for 
sharing a water resource while taking into account the environmental need of the resource. The 
project footprint is covered by the Water Sharing Plan for the Greater Metropolitan Region 
Unregulated River Water Sources 2011 and the Water Sharing Plan for the Greater Metropolitan 
Region Groundwater Sources 2011. 

Section 56 of the WM Act establishes access licences to take water from a water source. Roads 
authorities are exempt from the requirement to obtain a water access licence under clause 2, 
Schedule 5 of the Water Management (General) Regulation 2011 (NSW).  
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Under section 89 of the WM Act a water use approval is required to use water taken from a water 
source that is covered by a water sharing plan. As discussed above, roads authorities are currently 
exempt from the need for a water access licence. In accordance with clause 31(1) of the Water 
Management (General) Regulation 2011, Roads and Maritime is also therefore exempt from requiring 
a water use approval. 

Under section 90 of the WM Act, a water management work approval is required for a water supply 
work, a drainage work or a flood work. The project does not involve any of these and approval is 
therefore not required. 

The project involves works within 40 metres of a number of watercourses. These works are therefore 
a ‘controlled activity’ in accordance with the WM Act and a controlled activity approval under section 
91 of the WM Act would be required. Clause 38 of the Water Management (General) Regulation 2011 
(NSW) exempts public authorities from the need for a controlled activity approval. 

3.1.2 Local council requirements 
The project travels through five LGAs, as mentioned in section 1.1. The relevant council guidelines 
and policies that have been considered in this assessment are: 

• Strathfield Municipal Council Stormwater Management Code (Strathfield Council 1994) 

• Part N of Strathfield Consolidated Development Control Plan 2005 − Water Sensitive Urban 
Design (WSUD) (Strathfield Municipal Council 2005) 

• City of Canada Bay Specification for the Management of Stormwater (City of Canada Bay Council 
2009 revision) 

• Burwood Development Control Plan (Burwood Council 2013) 

• Burwood Council Stormwater Management Code (Burwood Council 1994) 

• Ashfield Council Stormwater Management Policy (Ashfield Council 1998 amendment) 

• Auburn City Council Development Control Plan (Auburn City Council 2010). 

3.2 Water quality objectives 
The NSW Water Quality Objectives (NSW Government 2014b) are the agreed environmental values 
and long-term goals for NSW's surface waters. They set out:  

• The community's values and uses for rivers, creeks, estuaries and lakes (ie healthy aquatic life, 
water suitable for recreational activities like swimming and boating, and drinking water) 

• A range of water quality indicators to help assess whether the current condition of waterways 
supports those values and uses 

Water quality objectives have been agreed for fresh and estuarine surface waters and for marine 
waters.  

The objectives are consistent with the agreed national framework for assessing water quality, set out 
in the  Australian and New Zealand Guidelines for Fresh and Marine Water Quality (the Water Quality 
Guidelines, ANZECC/ARMCANZ 2000a). While the Water Quality Objectives provide environmental 
values for NSW waters, the Water Quality Guidelines provide the technical guidance to assess the 
water quality needed to protect those values.  

The SEARs for the project require the assessment of water quality impacts to have reference to 
relevant public health and environmental water quality criteria, including those specified in the Water 
Quality Guidelines, applicable regional, local or site specific guidelines and any licensing 
requirements. 

 

 

http://www.environment.nsw.gov.au/water/mwqo/index.htm
http://www.environment.nsw.gov.au/water/mwqo/index.htm
http://environment.gov.au/water/policy-programs/nwqms/index.html
http://environment.gov.au/water/policy-programs/nwqms/index.html
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The Water Quality Guidelines include default trigger values and stressors for slightly disturbed 
ecosystems in south-east Australia. Trigger values are used to assess the risk of adverse effects due 
to nutrients, biodegradable organic matter and pH in various ecosystem types. Data is derived from 
trigger values supplied by Australian states and territories. Table 3.1 presents these default trigger 
values applicable to NSW (note this table has been adapted from the original to present those 
relevant NSW figures only). 

Table 3.1 Default trigger values for physical and chemical stressors for south-east Australia for slightly 
disturbed ecosystems 

Ecosystem 
type 

Chl a 
(µg L-
1) 

TP 
(µg P 
L-1) 

FRP 
(µg P 
L-1) 

TN 
(µg N L-
1) 

NOx 
(µg N 
L-1) 

NH4+ 
(µg N 
L-1) 

DO (% 
saturation) (d) 

pH 

Lower 
limit 

Upper 
limit 

Lower 
limit 

Upper 
limit 

Upland River na (a) 20 15  250 15 13 90 110 6.5 7.5 m 
Lowland 
River (b) 

5 50 20 500 40 20 85 110 6.5 8.0 

Freshwater 
Lakes and 
Reservoirs 

5 10 5 350 10 10 90 110 6.5 8.0 m 

Wetlands no 
data 

no data no 
data 

no data no 
data 

no 
data 

no data no data no data no data 

Estuaries 4 30 5 300 15 15 80 110 7.0 8.5 
Marine 1 25 10 120 5 (c) 15 (c) 90 110 8.0 8.4 
Note – The table has been modified to present the NSW figures only while still retaining sufficient information to 
provide context for the table and project.  Not all information presented in the table is specifically relevant to the 
project. 

na = not applicable 

(a) = monitoring of periphyton and not phytoplankton biomass is recommended in upland rivers — values for 
periphyton biomass (mg Chl a m-2) to be developed 

(b) = values are 3 µgL-1 for Chl a, 25 µgL-1 for TP and 350 µgL-1 for TN for NSW & Vic. east flowing coastal 
rivers 

(c) = values of 25 µgL-1 for NOx and 20 µgL-1 for NH4+ for NSW are elevated due to frequent upwelling events 

(d) = dissolved oxygen values were derived from daytime measurements. Dissolved oxygen concentrations may 
vary diurnally and with depth. Monitoring programs should assess this potential variability 

(m) = values for NSW upland rivers are 6.5–8.0, for NSW lowland rivers 6.5–8.5, for humic rich Tas. lakes and 
rivers 4.0-6.5 

Chl a = chlorophyll a, TP = total phosphorus, FRP = filterable reactive phosphate, TN = total nitrogen, NOx = 
oxides of nitrogen, NH4+ = ammonium, DO = dissolved oxygen. 

(Source: ANZECC/ARMCANZ 2000a) 

 

It should be noted that these guidelines are intended for slightly disturbed ecosystems and the 
surrounding environment for the project is arguably highly disturbed. Therefore, these guidelines are 
conservative for this project. In consideration of this, and consistent with the SEARs requirement to 
give reference to applicable local guidelines, the Strathfield Municipal Council water quality pollutant 
reduction targets as specified in Part N of the Strathfield DCP are intended for consideration in an 
urbanised environment. Further information on the pollutant reduction targets is provided in 
section 2.3.1. 
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3.3 Methodology 
Surface water quality assessments have been undertaken in relation to the existing environment and 
the potential impact of the proposed construction works and operation of the project. Potential impacts 
include: 

• Impacts on surface stormwater quality from the construction activities of the project 

• Impacts on existing watercourse and receiving environments in terms of potential changes in 
water quality during the operational phase of the project 

To satisfy the requirements of the SEARs, the following tasks were undertaken: 

• Collation and review of existing documentation relevant to the project, including: 

− Water quality requirements, constraints, targets, etc 

− Existing water quality data 

− Existing data on prior waterway assessments 

− GIS mapping (topography, cadastral, soil landscapes) 

− Rainfall and climate data 

− Concept design plans 

− Soil data 

• Identification of the objectives, guiding principles and requirements for the assessment of surface 
water quality 

• Review of existing environment: 

− Environmental setting 

− Sensitivities of receiving environment 

− Identification of high risk areas 

− Topography 

− Drainage network and existing water quality treatment measures 

− Catchments and connectivity (surface flow and piped connections) 

− Soil landscapes and geology 

− Acid sulfate soils 

− Soil salinity 

− Existing water quality. 

• An identification and assessment of potential water quality impacts from the project. This is based 
on consideration of typical impacts for a project such as the M4 East and also potential impacts 
that are specific to the project during both construction and operation phases 

• Review of construction impacts including: 

− Impact on existing drainage network and water quality treatment measures 

− Potential for erosion and sedimentation impacts from surface works 

− Potential impacts from spoil handling, transport and stockpiling 

− Potential impacts from works in riparian areas 

− Potential impacts from spills 

− Potential impacts from demolition works 

• Construction phase mitigation measures including: 
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− Water quality objectives 

− Identification of mitigation measures 

− Implementation and monitoring (water quality monitoring framework) 

− Erosion and sediment control 

− Preliminary sediment basin sizing and location 

− Stockpile sites management 

− Haul roads management 

− Management of works in riparian areas 

− Management of spills 

− Management of water from tunnel excavation 

− Management of potential impacts from demolition works 

• Review of operational phase impacts, including: 

− Impacts from surface infrastructure 

− Stormwater runoff quality 

− Potential impact from spills 

− Erosion and sedimentation impacts 

− Potential impact of infrastructure near riparian areas 

− Impact of permanent infrastructure on existing drainage network and water quality treatment 
measures 

− Impacts from increased impervious/paved areas 

− Impacts from tunnel infrastructure: 

− Stormwater runoff 

− Impacts from tunnel washing 

− Impacts from firefighting 

− Impacts from spills 

− Impacts from dangerous goods 

• Operational phase mitigation measures: 

− Water quality objectives 

− Water quality treatment measures 

− Erosion and sediment control 

− Treatment and handling of tunnel generated water due to operations 

− Management of spills, wash-down water, road surface runoff, etc from tunnel and surface 
works 

− Management of surface water runoff from above ground infrastructure 

− Implementation and monitoring (water quality monitoring framework). 
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4 Existing environment 
4.1 Environmental setting 
The project footprint is aligned parallel to the southern sections of the Parramatta River estuary. The 
land use of the surrounding area is predominantly residential and commercial with an undulating 
topography. The catchments relevant to the project generally drain in a north to north-easterly 
direction (see Figure 4.1), through the southern parts of the Parramatta River estuary catchment and 
ultimately discharge into Sydney Harbour. 

The predominant environmental features of the project footprint are: 

• Four waterways that cross the proposed road alignment and discharge into the Parramatta River 
estuary, with a fifth waterway close to the project footprint (see section 4.2) 

• Four of the aforementioned waterways (Saleyards Creek, Powells Creek, St Lukes Park Canal 
and Dobroyd Canal (Iron Cove Creek)) have associated riparian environments (of variable quality) 
that cross the proposed alignment (see section 4.2) 

• A Nationally Important Wetland that is included in the Australian Government Protected Areas 
register at the downstream end of Powells Creek 

• Two pockets of low probability acid sulfate soils (ASS) and one unknown pocket within the 
relevant sub-catchments 

• Existing water quality in the Parramatta River that is often unsuitable for primary contact 
recreation. 

Further detail on the environmental setting and key features is provided in the following sections. 

4.2 Waterways 
The proposed project will include above ground and tunnelling works that cross four main waterways 
and their associated catchments, with a fifth waterway close to the project footprint (see Figure 4.1). 
The total catchment area relevant to the proposed alignment is approximately 1,553 hectares. 
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4.2.1 Saleyards Creek 
Saleyards Creek is a concrete-lined channel originating from Rookwood Cemetery and flowing in a 
northerly direction past Airey Park, underneath the M4 to Bressington Park, where it joins the Powells 
Creek channel at Mason Park. The tributary flows parallel to Homebush Bay Drive. The project is 
approximately 2.4 kilometres upstream of the Parramatta estuary at this waterway.   

Saleyards Creek has a highly urbanised riparian corridor at the point where it is crossed by the 
project.  The riparian corridor is a highly modified environment, consisting predominantly of 
commercial landuses and related impervious surfaces and pockets of localised vegetation. 

4.2.2 Powells Creek 
Powells Creek is predominantly a concrete-lined channel that flows through the suburbs of Strathfield 
and Concord, discharging into the Parramatta River via Homebush Bay. The creek flows parallel to 
the Northern rail line and adjacent to Powells Creek Reserve, Mason Park, Bicentennial Park and the 
Sydney Olympic Park precinct. The downstream reaches of the creek flow through the Badu 
Mangroves area, which has been identified as a Nationally Important Wetland in the Australian 
Government Protected Areas register.  The project is approximately 2.7 kilometres upstream of the 
Parramatta River estuary at this waterway.   

Powells Creek has a highly urbanised riparian corridor at the point where it is crossed by the project, 
for the proposed M4 on-ramp from Parramatta Road.  The riparian corridor is a highly modified 
environment, consisting predominantly of commercial landuses and related impervious and grassed 
surfaces, with localised pockets of trees. 

4.2.3 St Lukes Park Canal 
The unnamed channel that flows through St Lukes Park at Concord is a concrete-lined channel that 
originates at Parramatta Road. The channel flows adjacent to Concord Oval, between St Lukes Park 
and Cintra Park before discharging into Canada Bay north of the western arm of Barnwell Park Golf 
Club. For ease of reference, this document refers to this canal as the St Lukes Park Canal. The 
project is approximately 1.4 kilometres upstream of the Parramatta River estuary at this waterway. 

St Lukes Park Canal is piped at the point where it is crossed by the mainline tunnels. Adjacent to 
Cintra Park, the riparian corridor comprises grassland with scattered trees. 

4.2.4 Barnwell Park Canal 
Another unnamed concrete channel discharges into Kings Bay, just south of Canada Bay. While the 
open canal does not cross the project alignment, this channel is of relevance as it emerges at the 
intersection of William Street and Kings Road in Five Dock (within the zone of downstream influence 
of the project), from where it flows north alongside the Barnwell Park Golf Course to Kings Bay. For 
ease of reference, this document will refer to this canal as the Barnwell Park Canal. The project is 
approximately 2.1 kilometres upstream of the Parramatta River estuary at this waterway. 

4.2.5 Dobroyd Canal (Iron Cove Creek) 
Dobroyd Canal (also known as Iron Cove Creek) is the eastern-most of the five waterways relevant to 
the project. This canal drains parts of the inner west suburbs of Ashfield, Burwood, Haberfield, 
Croydon, Drummoyne and Canterbury (Cardno Lawson Treloar 2008). This waterway is of 
importance to the project as the canal crosses the project footprint and then runs parallel to the Wattle 
Street interchange before discharging into Iron Cove.  The project is approximately 1.6 kilometres 
upstream of the Parramatta River estuary where it crosses this waterway. 

Dobroyd Canal has a highly urbanised riparian corridor at the point where it is crossed by the mainline 
tunnels. At Reg Coady Reserve, adjacent to the Wattle Street and Walker Avenue civil site, the 
riparian corridor comprises grassland with scattered trees. 
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4.3 Topography 
The project footprint is contained within the Parramatta River catchment and is located in low relief 
landscape, with elevations generally below 20m Australian Height Datum (AHD) and slopes less than 
five per cent. Elevated sections of the existing motorway (between Homebush Bay Drive, Homebush 
and Concord Road, North Strathfield) elevate the road surface over creeks, roads and other 
infrastructure (M4 East Homebush Bay Drive to Parramatta Road and City West Link State Significant 
Infrastructure Application Report, RMS 2013). 

The topography of the sub-catchments surrounding the project footprint is predominantly undulating. 
The upstream extents of the sub-catchments are at approximately 40 to 50 metres elevation, down to 
between 10 and 20 metres elevation where they cross the project footprint alignment. 

The principal topographic features of the lower Parramatta River catchment are shown on Figure 4.2 
and include: 

• Low relief landscape along the river foreshores (downstream of the project) 

• The lowest lying areas (less than 10 metres elevation) are around Homebush Bay and Millennium 
Parklands, Camellia, Rosehill and further along the Duck River to South Granville. The North 
Strathfield/Concord West region is also low lying at less than 10 metres elevation 

• The highest elevation points in the upper catchment are approximately 120 metres elevation and 
are located along a ridgeline in the Baulkham Hills LGA in the vicinity of North Rocks and West 
Pennant Hills 

• The highest points to the north of the Parramatta River are generally around 120 metres while the 
highest points to the south are approximately 40 metres in elevation. 

(Cardno Lawson Treloar 2008) 
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4.4 Rainfall and climate 
The waterways identified in section 4.2 are predominantly stormwater drainage channels. Climate is 
a dominant factor in the behaviour of these waterways, with rainfall and evaporation being the most 
significant processes. 

Generally, the climate of the local area is warm and temperate with wet, humid summers and mild, dry 
winters (Cardno Lawson Treloar 2008). 

Further information on the rainfall and climate characteristics relevant to the project are provided in 
the Surface water: Flooding and Drainage report (Lyall and Associates 2015), prepared as part of the 
EIS. 

4.5 Soil landscapes and geology 
The project footprint is generally aligned parallel to the Parramatta River over a distance of 
approximately seven kilometres. The project footprint is generally aligned parallel to the Parramatta 
River over a distance of approximately seven kilometres. The 1:100 000 Sydney Basin geology map 
(NSW Department of Mineral Resources 1983) indicates the surface geology of the study area 
primarily consists of Triassic-aged Ashfield Shale deposits, which comprise shallow marine sediments 
characterised by black to dark grey shale and laminite, and some sandstone beds. Below this 
geology, Hawkesbury Sandstone is the predominant geological group through which the tunnel is 
planned to be constructed. Further details of the underlying geology in the project footprint are 
provided in the Groundwater Impact Assessment (GHD 2015b). 

Pockets of silty quartz sand, silt, and clay, ferruginous and humic cementation in places are also 
found along the proposed alignment. Three soil landscapes (Birrong, Blacktown and Disturbed) are 
encountered across the project footprint (refer to Figure 4.3). The predominant soil type in the 
Parramatta River catchment is the Blacktown landscape. The character of these residual soils is 
moderately reactive highly plastic subsoil, low soil fertility and poor soil drainage.  

There is the potential for portions of the project footprint to be reclaimed land or landfill and 
consequently classified as a disturbed soil. Soil landscape classes are generally classified for the 
project footprint as ‘Residual’ (RMS 2013).  

Disturbed soils are also a feature of the study area. This is particularly apparent along the Parramatta 
River estuary margins, where nearshore areas have been reclaimed for human usage in a number of 
locations (Cardno Lawson Treloar 2008). 

4.5.1 Acid sulfate soils 
ASS are widespread among low lying coastal areas of NSW, in estuarine floodplains and coastal 
lowlands. Based on the results in the Soil and Land Contamination Assessment report, there is a low 
likelihood of ASS across the project footprint, and a low likelihood of widespread ASS in the area 
between Broughton Street, Concord and Iron Cove Creek in Croydon (GHD 2015a). Generally, ASS 
has the potential to be associated with areas mapped as ‘disturbed terrain’.  Disturbed terrain may 
include filled areas, which often occur during reclamation of low lying swamps for urban development. 
Other disturbed terrain includes areas which have been mined or dredged, or have undergone heavy 
ground disturbance through general urban development or construction of dams or levees. Soil 
investigations are required to assess these areas for acid sulfate potential. Disturbed terrain has been 
identified in the vicinity of Bedford Road and Verley Drive at Homebush, and in the vicinity of Concord 
Oval at Burwood and Wattle Street at Haberfield as shown on Figure 4.3. The assessment identifies 
that these areas of disturbed terrain could have the potential for ASS; however, the results of soil 
testing at Homebush and Concord Oval suggest that there is a low likelihood of widespread ASS. 
Further information on the potential location of ASS can be found in the Soil and Land Contamination 
Assessment report (GHD 2015a).  

The NSW Department of Natural Resources Natural Resource Atlas provides information on the 
probability of the occurrence of ASS within the wider Parramatta River estuary catchment area. Small 
pockets of foreshore lands throughout the area are affected, with soils identified as having a high 
probability of occurrence for ASS. The estuary bed itself has also been identified as having a low 
probability of ASS.  
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4.5.2 Soil salinity 
Saline soils and groundwater are a natural part of the Australian landscape, and land management 
practices are now increasingly recognised as significant contributors to the expansion of salt affected 
areas. In particular, urban salinity is increasingly occurring around populated areas due to clearing 
and site development.  

Salinity occurs when salts found naturally in the soil or groundwater are mobilised. Capillary rise and 
evaporation concentrate the salt on, and close to, the ground surface. Urban salinity becomes a 
problem when the natural hydrogeological balance is disturbed by human interaction. This may occur 
in urban areas due to changes to the water balance, increases in the volume of water into a natural 
system altering subsurface groundwater flows and levels, exposure of saline soils, and removal of 
deep rooted vegetation reducing rates of evapotranspiration. Even small changes in sensitive areas 
can result in the balance being irrecoverably altered and salinisation occurring.  

Salinity is part of the natural landscape of the Parramatta River sub-catchments with salt being found 
in the rocks, soils and the estuarine sections of the sub-catchments. These salts can potentially be 
mobilised during construction works. 

4.6 Sensitivities of receiving environment 
The ultimate receiving environment for stormwater runoff from the project is the Parramatta River 
estuary. The four identified waterway channels discharge into the estuary and are all concrete-lined 
and, with the exception of the downstream end of Powells Creek, have little riparian vegetation. 

The Parramatta River estuary water quality processes are dominated by the catchment inputs from 
the major waterways and waterside catchments discharging into the estuary, tidal fluctuation and 
oceanic processes, and in-estuary processes including biological interactions with sediments and the 
atmosphere. The sources of inflow are both point and diffuse. 

The Cardno Lawson Treloar (2008) data collection study found that the water quality within the 
estuary is poor, with only limited areas of the Parramatta River estuary considered suitable for 
secondary contact. Human activities have resulted in elevated levels of nutrients and gross pollutants 
entering the estuary. Sediment contamination due to urbanisation and industrialisation of the 
catchment has also had an impact on water quality within the estuary. Extensive alteration of the 
estuarine foreshore has limited tidal flushing in some areas, further reducing the water quality (Cardno 
Lawson Treloar 2008). 

A sensitive receiving environment of note for these watercourses is the Homebush Bay wetlands 
mangrove area at the downstream end of the Powells Creek channel (Figure 4.1 identifies the 
location of these wetlands). Saleyards Creek also discharges into Powells Creek. 

4.7 Overland flows 
The assessment of surface water quantity including flooding and overland flows has been addressed 
in the Surface Water: Flooding and Drainage report prepared for the EIS by Lyall and Associates 
(2015). 

4.8 Existing water quality  
The water quality of the creeks relevant to the project is largely influenced by stormwater, aquatic 
weeds and erosion of the catchment upstream. High pollutant loads including cadmium, copper and 
zinc have been recorded in Powells Creek (WDA 2013).  

A number of studies have been conducted on stormwater quality and the Parramatta River water. 
These studies were summarised and assessed in terms of the water quality implications for the 
Parramatta River estuary in the Lower Parramatta River Stormwater Management Plan (Woodlots 
and Wetlands) 1999, cited in Cardno Lawson Treloar (2008). 
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The Lower Parramatta River Stormwater Management Plan provided a detailed discussion of 
Dobroyd Canal (Iron Cove Creek) and Hawthorne Canal. The study also provided a summary of key 
catchment issues relating to stormwater quality. It was found that the types of pollutants entering the 
Lower Parramatta River depend on land use. In highly urbanised areas, such as along Iron Cove 
Creek and Hawthorne Canal, large amounts of faecal material and dissolved nutrients were recorded. 
This suggests inputs from sources such as sewer overflows, sewer leaks and animal faeces 
(Woodlots and Wetlands et al 1999, cited in Cardno Lawson Treloar 2008). 

Hawthorne Canal and Dobroyd Canal contain high levels of heavy metals, predominantly from cars 
and runoff from roads (Birch and Scollen 2003; Barry et al. 1999; Barry et al. 2000, cited in Cardno 
Lawson Treloar 2008). Sydney Water previously proposed a sand filter within Dobroyd Canal to treat 
the heavy metals. However, the project was never initiated due to public objection and an inability to 
reach agreement on funding arrangements. 

4.8.1 Parramatta River estuary 
Water and sediment quality within the estuary is generally poor, largely due to polluted stormwater 
runoff (Cardno 2012).  

There has been a significant increase in the impervious area within the catchments that contribute to 
the estuary and this has resulted in an increase in the stormwater runoff from the catchments. The 
increase in impervious area can be attributed to infrastructure and buildings constructed in place of 
once vegetated or green open space areas. The reduction in pervious area results in the runoff from 
the catchments reaching the estuary quicker than previously and can cause erosion and the 
transportation of sediment as a result. The reduction in pervious area also reduces the likelihood of 
pollutants and sediments, transported in the stormwater runoff, to settle or deposit out before entry 
into the estuary or contributing waterways. It should be noted that the channelisation through concrete 
lined waterways mitigates against erosive processes in these channels but reduce the ability for 
sediments to be deposited from upstream catchments prior to discharge into the estuary. 

The sources of pollutants discharging to the Parramatta River estuary are both point and diffuse. 
Point sources are generally specific locations such as industrial sites, wastewater overflows or 
historically contaminated sites within the catchment. Diffuse sources are generally more difficult to 
manage and can come from illegal dumping or spills and land use activities such as littering or 
fertiliser use. These sources are all relevant for the Parramatta River estuary and the waterways that 
provide the conduit of stormwater runoff from the sub-catchments to the estuary. 

Pollutants 
There are a large number of sources of pollutants from urban areas in the Parramatta River estuary 
catchment (Cardno 2012), such as: 

• Nutrients, eg from fertilisers and cleaning products 

• Heavy metals, eg from some industrial sites and roads 

• Organochlorine (such as dichlorodiphenyltrichloroethane (DDT)) and organophosphate pesticides 

• Polycyclic aromatic hydrocarbons (PAHs) associated with heavy industry/combustion 

• Phenols used in industrial chemical synthesis 

• Sewage from sewer overflows. 

Based on data collected under the Office of Environment and Heritage (OEH)’s Harbourwatch 
program, water quality in the estuary is often unsuitable for primary contact recreation due to high 
faecal coliform counts (Cardno Lawson Treloar (2008) cited in Cardno 2012). This is believed to result 
from faecal coliforms entering the estuary in stormwater runoff from the catchment or sewer 
overflows, which can result in water quality issues in certain bays where rates of tidal flushing are low. 
Overall there are only limited areas of the Parramatta River estuary that are considered suitable for 
primary and secondary contact recreational activities (Cardno Lawson Treloar (2008) cited in Cardno 
2012). 
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Water quality data collected by Sydney Water from the Parramatta River estuary includes monitoring 
of the following parameters: 

• Dissolved oxygen 

• pH 

• Nitrogen (total nitrogen and biological available forms: ammonia, nitrates/nitrites) 

• Phosphorous (total phosphorous and biologically available filterable reactive phosphorous) 

• Chlorophyll a 

• Faecal coliforms and enterococci. 

As discussed in the Sydney Harbour Catchment Water Quality Improvement Plan: Data Compilation 
and Review (cited in Cardno 2012), an analysis of the data indicates that average concentrations of 
these water quality parameters exceed the ANZECC (2000a) aquatic ecosystem health guidelines for 
south-east Australian estuaries. Particular hotspots include Duck River and the Silverwater Bridge 
area, upstream of the project. The exception is for pH, for which the average values are in the 
acceptable range (Cardno 2012).  

Sedimentation 
Ongoing erosion and sedimentation is a natural process in the Parramatta River estuary catchments. 
The increased urbanisation of the catchments results in an increased mobilisation of these sediments 
during rainfall events. 

The Data Compilation and Review Study (Cardno Lawson Treloar 2008) found that there was limited 
information on rates of sedimentation in the estuary. Investigation of this issue is also complicated by 
the history of dredging and reclamation works that have been conducted in the estuary. 

Historical accounts suggest very high rates of sedimentation during the early development of the 
catchment but more recent analysis of sediment cores suggests a rate of sedimentation of 
between 1.5 and 3.5 mm a year over the last 150 to 200 years, which is generally on par with other 
similar estuaries types of a less disturbed nature in NSW (Geoscience Australia 2012, cited in Cardno 
2012). 

The construction of canals, weirs and similar features has probably reduced the amount of sediment 
that can reach the estuary from the lower catchment. However, erosion and sedimentation may 
continue to occur from the upper catchment or from natural creek lines. As previously discussed, 
sediments introduced to the waterway can have a negative impact on local water quality and 
estuarine habitats (eg seagrass) (Cardno 2008). 

4.8.2 Pre-construction baseline sampling 
A water quality monitoring program has been established to determine the current baseline for water 
quality in the waterways that may potentially be impacted by the project. The results of the initial two 
rounds of pre-construction baseline surface water quality sampling conducted in June and July 2015 
indicates that:  

• Generally the existing nutrient loading in the monitored waterways exceeded the ANZECC 
Guidelines 

• Petroleum hydrocarbons were only detected at one site (BAR1) in June 2015 (C15-C28 at 170 
μg/L and C29-C36 at 260 μg/L) and at one site (DOB2) in July 2015.  

• Concentrations of heavy metals copper and zinc exceeded the ANZECC Guidelines at all sites in 
July 2015. In June 2015, in about half the locations sampled, the concentrations of these heavy 
metals exceeded the ANZECC Guidelines limits. No traces of heavy metals were detected at the 
other sites in June 2015  

• Suspended solid readings generally decreased slightly in July 2015 compared with the results 
from June 2015 
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• Between June and July 2015, a general increase in pH levels was noted (however two locations 
decreased in pH slightly) 

• Turbidity levels at all locations are generally within ANZECC Guidelines. 
Further information on this monitoring program is provided in section 7.1.4. 

4.9 Drainage network 
The stormwater drainage network controls stormwater flows for the smaller storm events throughout 
the LGAs relevant to the project footprint. This network manages stormwater flows predominantly 
from the roads and impervious areas of the catchments before discharging them into the Parramatta 
River estuary, in some instances via waterways and canals.  

It is expected that the age or quality of these stormwater drainage assets is commensurate with the 
buildings and houses in the area and therefore, in some areas, the assets are potentially nearing or at 
the end of their design life. 

There are numerous crossings of drainage networks across the proposed road alignment. This is of 
particular relevance for those areas of the project footprint where the proposed road works are at or 
near the surface ie the western and eastern ends of the project, interchanges, cut-and-cover sections 
and tunnel portals. 

4.10 Existing water quality treatment measures 
4.10.1 Gross pollutants 
It is the responsibility of councils within the Parramatta River estuary catchment area to monitor and 
manage gross pollutants that may become entrained in stormwater and make their way to the 
estuary.  

Gross pollutants are not only aesthetically unappealing, but also affect water quality where 
degradation occurs. Given the urbanised nature of the catchment and based on observations made, it 
is apparent that litter and floatables contribute significantly to water quality issues in the Parramatta 
River estuary.  

Water quality improvement devices have been incorporated into the stormwater system at a number 
of locations within the wider project area to reduce the amount of gross pollutants entering the estuary 
from stormwater drainage.  

Council proposes to install a GPT at Powells Creek, within the Strathfield LGA, and will be located in 
the catchment area downstream of the project. 

Within the Ashfield LGA, litter booms are located at either end of the Dobroyd Canal, and are 
maintained by Sydney Water and Roads and Maritime. In addition, there are approximately three 
GPTs in use around Iron Cove. No other information was available on the locations, number or type of 
water quality treatment devices in the local area (Cardno Lawson Treloar 2008). In addition to the 
onshore litter collection devices, Roads and Maritime also has a water-based litter collection program 
for the Parramatta River estuary.  

Sydney Water owns and maintains a number of stormwater quality improvement devices within the 
area, such as: 

• A boom with central net at Saleyards Creek, Powells Creek catchment 

• Rocla CleansAll GPTs (two units) at Gipps Street, Concord, Hen and Chicken Bay catchment 

• Bandalong Boom, Dobroyd Canal, Iron Cove Bay catchment. 

City of Canada Bay Council monitors the gross pollutants collected from major GPT located within its 
LGA. Table 4.1 shows the total volumes of gross pollutants collected from GPTs relevant to the 
project.  
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Table 4.1 Volumes of gross pollutants collected from GPTs within the Canada Bay LGA 2004-2012 

Site Locations Year 
2004- 
2005  
(tonnes) 

2005- 
2006 
(tonnes) 

2006- 
2007 
(tonnes) 

2011--2012 
(tonnes) 

1 Barnstaple Road, Five Dock 11.3 6.9 7.6 4.3 
2 Duchess Avenue/Noble Street, Five 

Dock 
8.2 3.6 6.8 2.9 

3 Barnwell Park Golf Course, Canada 
Bay 

n/a n/a 1.2 0 

4 Massey Park Concord 72.4 13.6 111 112.6 
5 Cabarita Park, Cabarita N/A  N/A N/A 1.0 
6 Brett Park, Drummoyne N/A  N/A N/A 7.0 
7 Henley Street, Drummoyne N/A  N/A N/A 5.3 
8 Rhodes Park, Concord West N/A  N/A N/A 2.8 
9 Lovedale Place, Concord West N/A  N/A N/A 2.2 
Source: City of Canada Bay Council website (accessed July 2015)  

4.10.2 Sedimentation and water quality treatment basins 
Enquiries were made with the councils relevant to the project requesting additional information on 
stormwater quality treatment measures and devices within each respective LGA. The inquiries did not 
reveal the presence of any additional sediment and/or water quality treatment basins along the project 
footprint. 

4.10.3 Creek naturalisation 
Sydney Water is naturalising the creek and riverbed in Powells Creek. The work will involve the 
removal of the current concrete channel lining and replacement with banks stabilised with native 
plants, trees and rocks. Works are currently in the detailed design phase and the specific area of the 
naturalisation or construction timeframe are unknown at present. It is understood that the 
naturalisation works area is downstream of the project and beyond the construction footprint. 
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5 Assessment of construction impacts  
The construction of the project has the potential to impact on the surface water quality of the area and 
also the water quality of the receiving waterways downstream. The following section describes these 
potential construction impacts, the activities that are expected to cause the impacts and those areas 
of the project and downstream that are expected to be affected. Comment is also included on the 
impacts associated with the erosion of soils and resultant sedimentation issues. The impacts are 
identified relative to the proposed surface construction works and the works associated with the 
tunnel construction. 

5.1 Potential construction impacts 
During construction, the highest risk of impacts on water quality would be associated with: 

• Exposure of soils during earthworks (including stripping of topsoil, excavation, stockpiling and 
materials transport), which may result in soil erosion and off-site movement of eroded sediments 
by wind and/or stormwater to receiving waterways, resulting in increased levels of sediment, 
nutrients, metals and other pollutants 

• Disturbance of contaminated land causing contamination of downstream waterways, impacting on 
aquatic and riparian habitats.  As contaminated land is disturbed during construction there is the 
potential for soil and contaminants attached or mixed with the soil to be mobilised by rainfall and 
stormwater runoff through the disturbed area.  If appropriate management measures aren’t 
applied, the mobilised soils containing the contaminants have the potential to be washed into 
downstream waterways. This could either be directly into the watercourses or indirectly via the 
stormwater drainage network throughout the construction areas.   

• Accidental leaks or spills of chemicals, fuels, oils and/or greases from construction plant and 
machinery, which may result in pollution of receiving waterways and groundwater sources 

• Exposure of acid sulfate soils (as a result of earthworks or dewatering), which may result in 
generation of sulfuric acid and subsequent acidification of waterways and groundwater sources 
and mobilisation of heavy metals in the environment 

• Direct disturbance of waterway beds and banks during the widening of Saleyards Creek bridge, 
which may lead to sediment entering and polluting the waterways 

• Infiltration of surface water to groundwater sources, including sediments and particles and soluble 
pollutants (such as acids, salts, nitrates and soluble hydrocarbons), for example through recharge 
activities 

• Removal of riparian vegetation, which may result in soil and streambank erosion and increased 
sediment loads in nearby creeks. 

5.2 Surface works 
The proposed project alignment as set out in section 1.1 would require surface works including: 

• Homebush Bay Drive interchange including cycleway and Saleyards Creek bridge (cut-and-cover 
sections will be addressed under the impacts from tunnel works) 

• Construction of water quality and spill containment basins at Saleyards Creek and the Cintra Park 
site 

• Construction of surface buildings such as the maintenance facility and motorway control centre, 
substations, ventilation facilities and fire pump rooms and tanks 

• Temporary construction access portals at Northcote Street and Cintra Park tunnelling sites 

• Concord Road interchange and the connections to Concord Road and the existing M4, and 
reconfigured cul-de-sacs on Sydney Street, Edward Street and Alexandra Street 

• Fresh air supply intake construction at the Cintra Park tunnel site 

• Construction of the M4 on-ramp at Powells Creek 
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• Construction of the cycleway on-ramp at Queen Street 

• The connection to the Wattle Street interchange and associated linkage works to side streets 
such as Ramsay Street and Martin Street 

• The connection to the Parramatta Road interchange, including associated side roads such as 
Bland Street, Chandos Street and Orpington Street. 

Table 5.1 sets out a summary of the potential impacts on surface water quality from construction in 
each of these surface works areas. The potential impacts are discussed in more detail throughout this 
section. 

Table 5.1 Summary of impacts on water quality from surface works 

Construction activity  Potential surface 
water quality impact 

Location  Waterways potentially 
affected 
 

Clearing of vegetation Erosion and 
sedimentation of 
waterways 

Homebush Bay Drive 
interchange, 
maintenance facility and 
motorway control centre 

Saleyards Creek 

Underwood Road/Ismay 
Avenue 

Powells Creek 

Powells Creek M4 on-
ramp 

Powells Creek 

Concord Road 
interchange 

Stormwater pipe 
network  
Powells Creek  
 

Cintra Park hockey field St Lukes Park Canal 
Northcote Street tunnel 
site 

Stormwater pipe 
network 

Connection to the 
Wattle Street 
interchange and 
associated linkage 
works to side streets 
such as Ramsay Street 
and Martin Street 

Dobroyd Canal 

The connection to 
Parramatta Road 
including associated 
side roads such as 
Bland Street, Chandos 
Street and Orpington 
Street 

Dobroyd Canal 

Construction of new 
ramps, overpasses and 
road widening 

Erosion and 
sedimentation of 
waterways 

Homebush Bay Drive 
interchange 
Maintenance Facility 
and Motorway Control 
Centre. 

Saleyards Creek 

Powells Creek − 
connection of surface 
M4 to Parramatta Road 

Powells Creek 

Concord Road 
interchange 

Powells Creek 
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Construction activity  Potential surface 
water quality impact 

Location  Waterways potentially 
affected 
 

Connection to the 
Wattle Street 
interchange and 
associated linkage 
works to side streets 
such as Ramsay Street 
and Martin Street 

Dobroyd Canal 

The connection to 
Parramatta Road 
including associated 
side roads such as 
Bland Street, Chandos 
Street and Orpington 
Street 

Dobroyd Canal 

Contamination of 
waterways 

Powells Creek M4 on-
ramp 

Powells Creek 

Homebush Bay Drive 
interchange, 
maintenance facility and 
motorway control centre 

Saleyards Creek 

Connection to 
Parramatta Road  

Dobroyd Canal 
 

Operation of machinery Leakage/spills of 
hydrocarbons or other 
chemicals  

Whole of project Saleyards Creek 
Powells Creek 
St Lukes Park Canal 
Dobroyd Canal 
Parramatta Estuary 

Construction of 
buildings 

Erosion and 
sedimentation of 
waterways 

Homebush Bay Drive 
interchange, 
maintenance facility and 
motorway control centre 

Saleyards Creek 

Underwood Road/Ismay 
Avenue 

Powells Creek 

Cintra Park site St Lukes Park Canal 
Connection to the 
Wattle Street 
interchange and 
associated linkage 
works to side streets 
such as Ramsay Street 
and Martin Street 

Dobroyd Canal 

Construction 
of/widening bridge 

Erosion and 
sedimentation of 
waterways 

Homebush Bay Drive 
interchange, 
maintenance facility and 
motorway control centre 

Saleyards Creek 

Construction of 
permanent water quality 
and spill containment 
basins 

Erosion and 
sedimentation of 
waterways 

Homebush Bay Drive 
interchange, 
maintenance facility and 
motorway control centre 

Saleyards Creek 

Cintra Park site St Lukes Park Canal 
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The surface construction activities associated with the project are located at various points along the 
project alignment. As identified earlier, the waterways relevant to the project are highly modified with 
low aesthetic and water quality value. The removal of vegetation associated with the construction 
works is expected to be in small pockets and therefore the potential impact of sediment and erosion 
deposition, on downstream waterways, caused by vegetation removal is not expected to be 
significant. Similarly, the disturbance and movement of soil due to the construction of buildings, ramps 
and road widening/realignment is localised and not expected to result in mass sedimentation in the 
downstream waterways. Appropriate containment and stabilisation practices, in accordance with the 
Blue Book, will be implemented as part of the project to mitigate potential impacts.  

There are locations where sediment detention basins are to be constructed directly adjacent to 
waterways, see section 2.3. The impact of potential sediment during construction of these basins on 
the low value waterways immediately adjacent is not expected to be significant, nonetheless 
appropriate management techniques such as containment and stabilisation practices will be 
employed in accordance with the Blue Book, for the project to manage sediment movement. 

The project area and the catchment areas of the relevant waterways have pockets of 
commercial/industrial land use. It is expected that this land use has contributed to the relatively low 
value and degraded water quality of the waterways. The potential impacts from construction activities 
such as the operation of machinery, resulting in hydrocarbon spills, are expected to be unlikely and of 
minor significance. However, in the unlikely event of a larger spill from a storage compound, the 
downstream impacts could be significant in the Parramatta River. 

Impacts on waterways 
As identified in section 4.2, four key waterways are traversed by the proposed project alignment. A 
fifth waterway, while not traversed, is within the immediate vicinity of the alignment. These waterways 
are concrete-lined canals with grassed or vegetated riparian areas in a number of sections. The 
waterways are subject to construction water quality impacts caused by runoff from the nominated 
construction sites potentially transporting and depositing pollutants into the waterways. 

Construction activities would be required in the vicinity of Saleyards Creek, Powells Creek, St Lukes 
Park Canal and Dobroyd Canal (Iron Cove Creek). While the canals are concrete-lined, disturbance of 
the land around the canals could result in erosion and movement of sediment into the canals. 
Proposed works in riparian areas and removal of vegetation associated with the construction of the 
road over Saleyards Creek, for example, have the potential to decrease soil stability. A decrease in 
soil stability can result in erosion and contribute to the potential sediment loading in the waterways 
from runoff during storm events from stockpiles and areas of open cut that aren't appropriately 
stabilised or contained.  

Construction compounds  
The project concept design has nominated 10 construction compound sites: 

• Homebush Bay Drive civil site (C1) 

• Pomeroy Street civil site (C2) 

• Underwood Road civil and tunnel site (C3) 

• Powells Creek civil site (C4) 

• Concord Road civil and tunnel site (C5) 

• Cintra Park tunnel site (C6) 

• Northcote Street tunnel site (C7) 

• Eastern ventilation facility site (C8) 

• Wattle Street and Walker Avenue civil site (C9) 

• Parramatta Road civil site (C10). 
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Table 5.2 provides a breakdown of the potential impacts on surface water quality from the 
establishment and operation of each of the identified construction sites, including activities relating to 
spoil handling, transport and stockpiling.  

Table 5.2 Impacts on water quality from construction sites 

Construction site Construction activity Potential surface water 
quality impact 

Homebush Bay Drive civil site 
(C1) 

• Vegetation removal to 
establish compound 

• Earthworks to provide 
suitable compound 

• Stockpiling 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel storage 
• Activities associated with 

construction for the 
permanent works (eg 
raised structures works, 
road/pavement works) 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
Saleyards Creek. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into 
Saleyards Creek. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 

Pomeroy Street civil site (C2) • Vegetation removal to 
establish compound 

• Earthworks to provide 
suitable compound 

• Stockpiling 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel storage. 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
Saleyards Creek. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into 
Saleyards Creek. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 
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Construction site Construction activity Potential surface water 
quality impact 

Underwood Road civil and 
tunnel site (C3) 

• Vegetation removal to 
establish compound 

• Earthworks to provide 
suitable compound 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site. 

• Operation of construction 
water treatment plant 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
stormwater network before 
discharging to Powells Creek. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into 
stormwater network before 
discharging to Powells Creek. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 

Powells Creek civil site (C4) 
Concord Road civil and tunnel 
site (C5) 
 

• Vegetation removal to 
establish compound 

• Earthworks to provide 
suitable compound 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site. 

• Operation of construction 
water treatment plant 

• Activities associated with 
construction for the 
permanent works (eg 
raised structures works, 
road/pavement works) 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into the 
stormwater pipe network and 
ultimately Powells Creek (and 
Parramatta Estuary). 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery entering into the 
stormwater pipe network and 
ultimately Powells Creek (and 
Parramatta Estuary). 
 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 
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Construction site Construction activity Potential surface water 
quality impact 

Cintra Park tunnel site (C6) • Removal of existing hockey 
facilities to establish 
compound 

• Vegetation removal to 
establish compound. 

• Earthworks to provide 
suitable compound. 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site.  

• Operation of construction 
water treatment plant 

• Activities associated with 
construction for permanent 
works (eg raised structures 
works, road/pavement 
works) 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into St 
Lukes Park Canal. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into St 
Lukes Park Canal. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 

Northcote Street tunnel site 
(C7) 

• Removal of existing 
buildings 

• Vegetation removal to 
establish compound. 

• Earthworks to provide 
suitable compound. 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site. 

• Operation of construction 
water treatment plant 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
Dobroyd Canal. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into  
Dobroyd Canal. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 
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Construction site Construction activity Potential surface water 
quality impact 

Eastern ventilation facility site 
(C8) 

• Removal of existing 
buildings 

• Vegetation removal to 
establish compound. 

• Earthworks to provide 
suitable compound. 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site. 

• Operation of construction 
water treatment plant 

• Activities associated with 
construction for the 
permanent works (eg 
raised structures works, 
road/pavement works) 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
Dobroyd Canal. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into  
Dobroyd Canal. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 

Wattle Street and Walker 
Avenue civil site (C9) 

• Removal of existing 
buildings 

• Vegetation removal to 
establish compound. 

• Earthworks to provide 
suitable compound. 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site 

• Activities associated with 
construction for the 
permanent works (eg 
road/pavement works) 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
Dobroyd Canal. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into  
Dobroyd Canal. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 

Parramatta Road civil site 
(C10). 

• Removal of existing 
buildings 

• Vegetation removal to 
establish compound. 

• Earthworks to provide 
suitable compound. 

• Stockpiles 
• Access and egress of 

vehicles to the site and 
public roads. 

• Chemicals/fuel stored on 
site 

• Activities associated with 
construction for the 
permanent works (eg 
road/pavement works) 

Erosion and sedimentation 
from open cuts/exposed soils 
and stockpiles being 
transported by stormwater 
runoff and entering into 
Dobroyd Canal. 
Leakage/spills of hydrocarbons 
or other chemicals from 
machinery running off into 
Dobroyd Canal. 
Vehicles entering and exiting 
surface construction sites 
transferring soil to adjacent 
roads and being washed into 
the stormwater pipe network 
and ultimately adjacent 
waterways. 
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Demolition works 
The demolition works required within the surface sections of the project are predominantly associated 
with the removal of buildings and residential dwellings along the alignment. Sources of pollutants that 
could affect water quality from demolition works include: 

• Asbestos and other building materials 

• Toxic or pollutant laden soils including fertilisers and pesticides 

• Heavy metals 

• Chemicals including hydrocarbons and fluids associated with demolition processes and 
machinery 

• Dust and airborne pollutants. 

The development and preparation of the construction compounds, as identified in Table 5.20, are 
expected to require large amounts of demolition. The typical impacts on surface water quality from the 
demolition in these areas would be through mobilised dust, litter and other building materials being 
deposited and picked up by surface water runoff, waterways or stormwater management 
infrastructure thereby degrading the quality of the natural receiving environment. The transportation of 
building waste from the demolition sites could potentially impact on the quality of the waterways 
through accidental spills/material drops. As identified previously, some materials that are typically 
found in building demolition, such as lead-based paints and chemicals, can be easily transported from 
the demolition site through off site stormwater runoff. These pollutants can be ingested by aquatic 
fauna and result in dead or sick marine life. These impacts are of relevance to those compounds 
directly adjacent to the identified waterways: 

• Homebush Bay Drive civil site (C1) – Saleyards Creek 

• Underwood Road civil and tunnel site (C3) – Powells Creek 

• Cintra Park tunnel site (C6) – St Lukes Park Canal 

• Wattle Street and Walker Avenue civil site (C9) – Dobroyd Canal. 

5.2.1 Tunnelling activities 
The proposed mainline tunnels for the project are approximately 5.5 kilometres in length and will be 
constructed by either excavation using a heading and bench construction methodology or cut and 
cover construction methodology.  The bench (lower section) in the mainline tunnels would be 
excavated using drill and blast techniques, reducing the reliance on road headers. These construction 
works have the potential to impact on both surface and ground water quality. 

During the construction phase of the tunnel it is expected that water would be discharged from the 
tunnel from the following activities: 

• Heat and dust suppression 

• Wash down of cut faces for shotcreting and concrete works 

• Groundwater seepage 

• Rainfall runoff from tunnel portals and ventilation shafts. 

A high proportion of the water discharged from the tunnel would be collected from groundwater 
seepage. The quality of this groundwater is likely to be variable and potentially affected by 
contaminated or ASS within the catchments. The use of chemicals in the treatment and curing 
process of concrete as well as the concrete dust itself could result in this water having an increased 
alkalinity.  

Water discharged from the tunnel construction has the potential to result in contamination of 
downstream waterways and receiving environments. Appropriate management is required in 
particular at the following sites: 

• The temporary construction access portal at Allen Street, adjacent to Powells Creek 



 

WestConnex M4 East EIS 5-10 
WestConnex Delivery Authority 
Surface Water: Water Quality, Soil & Water 

• The Cintra Park fresh air intake and water treatment facilities, adjacent to St Lukes Park Canal. 

Groundwater 
Final long-term tunnel inflows in the Hawkesbury Sandstone are typically in the order of one litre per 
second per kilometre (L/s/km). This is an average, long-term value and does not take in to account 
localised or short-term inflows. It also reflects cases where localised high inflow areas of a tunnel 
have been grouted.  

Modelling of a range of aquifer hydraulic properties and recharge rates, undertaken by GHD as part of 
the Groundwater Impact Assessment (GHD 2015b), indicates inflows during construction are likely to 
be in the order of seven litres per second (L/s), but could also be as high as around 16 L/s during the 
peak of tunnel excavation, without progressive partial grouting of the sandstone or sealing of shallow 
approach structures. The short-term inflow will depend on the rate of tunnel progress, tunnel 
construction method and the presence of localised zones with potential for high short-term inflows.  

Based on the local groundwater chemistry and experience in other tunnels in the Hawkesbury 
Sandstone in the region, this inflow is likely to contain elevated concentrations of iron and calcium 
carbonate with potential to cause staining (GHD 2015b).  
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6 Assessment of operational impacts  
The operation of the project has the potential to impact on the surface water quality of the area and 
also the water quality of the receiving waterways downstream. The following section describes these 
potential operational impacts, the activities that are expected to cause the impacts and those areas of 
the project and downstream that are expected to be affected. The discussion is split into the potential 
impacts from surface and tunnel infrastructure. 

6.1 Potential operational impacts 
During operation, the main potential impact on water quality would be associated with the mobilisation 
of pollutants in stormwater runoff during rainfall events causing acute or chronic contamination of 
water quality in downstream waterways. 

The small increase in impervious surfaces associated with the project could have the potential for 
minor adverse impacts on the hydrological regime due to increased runoff volumes and peak flows 
and associated increases in erosion and sedimentation of downstream watercourses.  

Pollutants in stormwater runoff include sediments, nutrients, hydrocarbons, metals and microbials. 
These deposits build up on road surfaces and pavement areas during dry weather and get washed off 
and transported to downstream waterways when it rains. Other pollutants in the atmosphere, derived 
from local and regional sources, would also continue to be deposited and build up on the M4 
motorway road pavement and impact on water quality following rain. The project’s widened roadway 
at Homebush Bay Drive interchange, for example, would marginally contribute to these impacts. 

Discussion on these potential operational risks and impacts on water quality associated with the 
operation of the project is provided in the following sections. 

6.1.1 Impacts from surface infrastructure 
The project is split into sections of above ground carriageway, including interchanges with existing 
surface roads and the existing M4, and subsurface road through tunnels. The operational water 
quality impacts from the above ground permanent infrastructure are predominantly due to an increase 
in runoff from a small increase of impervious area and the related mobilisation of pollutants from the 
carriageway. The areas of the project where the greatest increase in impervious surfaces is expected, 
i.e at the Homebush Bay Drive interchange, are located adjacent and upgradient of the permanent 
stormwater quality management measures proposed by the preferred design. Increased stormwater 
runoff (quantity and quality) 

The catchments adjacent to the project are currently a combination of pervious and impervious land 
use drained through a piped stormwater network for the management of the smaller storm events. 
These drainage networks discharge into the waterways that manage bulk flows and discharge into the 
Parramatta River estuary. The increase in impervious area from the above ground sections of the 
project would result in an increase in the quantity of point discharge flows from the catchments into 
the identified waterways. In comparison to sheet flow, point source discharge, while producing a 
concentrated discharge of pollutants, is relatively easier to manage and control through stormwater 
quality and treatment measures as the pollutants can be managed in specified location/s and the 
extent of management required can be quantified more readily. 

Operational impacts of the project on the quality of stormwater runoff would be similar to existing 
impacts from the operation of the M4 Motorway and light and heavy vehicle traffic. Contamination of 
the downstream waterways can be caused through stormwater runoff containing typical pollutants 
such as oils and greases, petrochemicals and heavy metals as a result of vehicle leaks, operational 
wear and road wear. Atmospheric deposition and maintenance activities during operation may also 
result in herbicides, fertilisers, nutrients and eroded material to be transferred to surface waters. The 
contamination of the waterways by the aforementioned pollutants can therefore result in habitat 
degradation and negatively impact on the health of aquatic flora and fauna species. Although the 
project will result in a minor increase in impervious area, the project will also change the traffic 
volumes and result in a reduction in the number of heavy vehicles on some of the surface roadways, 
such as Gipps Street. As such, the additional operational impacts of the project on stormwater runoff 
pollutants will be marginal.  
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These potential impacts are of particular relevance to the above ground sections of the project. The 
Homebush Bay Drive interchange would require the management of additional runoff from the 
widened carriageway in this area. Similarly at the interchanges and connections to existing roads 
including Concord Road, Wattle Street and Parramatta Road east of Wattle Street, would also lead to 
increased runoff from an increased impervious area footprint. 

Spills 
The project would be a major element of Sydney’s road infrastructure. The potential impacts on water 
quality from spills during the operation of the project would therefore be directly related to the potential 
spill of vehicle oils, lubricants, hydraulic fluids and other accidental spills, including chemicals in transit 
through leakage or as the result of a crash. 

Any such spill has the potential to pollute the downstream waterways via the stormwater and 
therefore cause degradation of water quality and detrimental effects for the riparian and Parramatta 
River estuary receiving environments.  

Once the generation of flows has developed, the to surface water features.  To avoid impacts from 
construction activities, chemical storage, handling and emergency response procedures will need to 
be developed.  These measures will be developed in accordance with Australian guidance and in 
consultation with relevant authorities (such as the NSW EPA and NOW) and documented in a 
construction and environmental management plan (CEMP). 

Erosion and sedimentation 
Once the construction phase of a project such as the M4 East has been completed, there is a period 
within the operational phase where recently disturbed soils are susceptible to scour and erosion from 
stormwater runoff. This will be potentially an issue in areas where soft landscaping is proposed in the 
vicinity of Saleyards Creek and Dobroyd Canal, for example at the Homebush Bay Drive, Concord 
Road and Wattle Street interchanges, and the construction compounds. 

The modification and realignment of overland flowpaths can also cause an increase in scour of 
surface soil, banks or bed material and resultant sedimentation in downstream waterways as areas 
that were once not subject to concentrated stormwater runoff now are. 

The potential for sediment transport and sedimentation issues during operation of the project is 
influenced by factors such as severity of storm events, the slope and footprint of disturbance within an 
area and the management controls that are implemented on site. Key landform types where erosion 
could potentially occur during the operational phase of the project include: 

• Cut batters 

• Fill embankments. 

These areas are expected to be susceptible to erosion, particularly in the early operational phase, 
during which time topsoil is settling and vegetation is establishing. The erosion of these areas during 
rainfall events can cause sediment loads to enter into the waterways, either directly or indirectly 
through the stormwater pipe network. This contributes to the degradation of water quality in the 
receiving waterways and impacts to aquatic environments. 

Infrastructure near riparian areas 
Operational impacts of roads and related infrastructure in or near riparian areas relate to: 

• The quality of runoff from the road allowed to enter the riparian zone 

• The disturbance of riparian vegetation and habitats from litter 

• Potential impacts from vehicle accidents. 

These can cause degradation of habitat and ultimately additional erosion and scour resulting in 
sedimentation of waterways. 
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It should be noted that while the major waterways identified in section 4.2 are predominantly 
concrete-lined channels, there are sections of the canal banks and riparian areas that have small 
pockets of vegetation and could be directly affected by the operation of the project. Bank surfaces and 
the areas in the vicinity of the waterways are proposed to be revegetated and/or stabilised post-
construction, so as to minimise ongoing erosion and associated impacts to water quality. This is of 
particular relevance at the Homebush Bay Drive interchange where it crosses Saleyards Creek. 

The existing sections of urbanised riparian corridors potentially impacted by the project include  those 
at Saleyards Creek, Powells Creek, St Lukes Park Canal and Dobroyd Canal (Iron Cove Creek).  
These areas of riparian corridor are small and highly modified urban environments with pockets of 
vegetation i.e. grass and trees.  The small areas of riparian vegetation disturbed by the construction 
works will be re-established as part of the project. 

Impact on existing drainage network  
With an increase in impervious area associated with the project and therefore surface water runoff 
captured in the downstream stormwater networks, in addition to the discharge of treated groundwater 
tunnel inflows at the surface, there are potential operational impacts on the capacity of existing 
drainage infrastructure. Along the project alignment the road connects into existing systems; 
therefore, the capacity of these systems to accommodate this increase in runoff should be assessed 
through to the outlet, to avoid exacerbating or increasing surcharge and therefore flood risk. This can 
be mitigated through the inclusion of appropriate quantity controls and management measures, and is 
further addressed in the flooding and drainage technical paper (Lyalls and Associates 2015). 

As described in section 4.10.1, GPTs are located at a number of locations relevant to the project. 
The potential operational impacts of the permanent project infrastructure on these existing water 
quality treatment measures is expected to be consistent with the impacts from the existing developed 
catchment. Gross pollutants such as litter and large particulates would be deposited along the project 
roadway (as is consistent with the existing land use), and would enter the stormwater drainage 
network before discharging to the identified waterways and captured by the GPTs. 

Groundwater inflow into the tunnel is likely to contain elevated concentrations of iron and calcium 
carbonate with potential to cause staining and possible blockage of drainage systems in the long 
term. The scaling potential of the ambient groundwater may be exacerbated by leaching of chemicals, 
such as sodium silicate, used in grouts as well as secondary ions derived from minerals dissolved in 
the highly alkaline grout leachate (GHD 2015b).  

Increased impervious areas 
The project includes sections of tunnel and above ground carriageway. The above ground sections 
also include the interchanges with other roads and the widening of existing roads to manage the 
traffic flow as they exit or enter the project. In these locations, it would be necessary to convert once 
pervious areas such as lawns, public parks and vegetated areas alongside the existing carriageways 
into impervious pavement. Such locations include: 

• Homebush Bay Drive interchange, at the western end of the project, where the existing M4 is to 
be widened before the alignment enters the tunnelled section of the project 

• Concord Road interchange 

• The Wattle Street interchange, in the vicinity of Dobroyd Canal 

• The Parramatta Road interchange, at the eastern end of the project. 

Operation of the Wattle Street interchange could affect Dobroyd Canal through increased runoff; 
however, it is expected that these impacts would be relatively minor, as the surface component of the 
project directly adjacent to Dobroyd Canal would not differ greatly from the current landuse and 
hardstand footprint. 

Associated with a minor increase in impervious paved area from the above ground component of the 
project, there would be a minor increase in stormwater runoff and therefore the mobilisation of 
stormwater pollutants that would otherwise be filtered out by pervious surfaces prior to discharge into 
waterways downstream. As identified previously, an increase in impervious surface also causes an 
increase in the volume and velocity of flows, which can scour surface soil and increase sediment 
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loading in downstream waterways. As there will only be a minor increase in impervious areas as a 
result of the project, along with the proposed permanent water quality basin, the associated potential 
impacts to downstream waterways are expected to be marginal.  

6.1.2 Impacts from tunnel infrastructure 
The proposed design and construction of the project incorporates dive structures, cut into the ground 
as the road drops into the tunnel. The proposal would therefore have impacts on the movement and 
collection of stormwater across and in the vicinity of these sections of the road alignment.  

During large storm events, or in circumstances where road drainage may become blocked, there is 
the potential for stormwater to run down the roadway and collect in the tunnel. This runoff would carry 
with it the matter (ie pollutants, sediment) dropped on the road carriageway and any other runoff from 
within the tunnel. This runoff would be captured and discharged from the tunnel by means of a 
pumping system and treated at an on-site stormwater treatment plant. The runoff could contain 
concentrations of pollutants that would ultimately be discharged into the receiving waterways 
downstream, which would have potential negative impacts on the water quality and natural habitats in 
these receiving waters. 

Given the depth of the tunnel and predicted long-term groundwater levels, there is also potential for 
lateral inflow of saline water from existing unlined tidal drains at the western and eastern ends of the 
tunnel as well as the potential for drawing up deeper saline groundwater. Such saline inflow may not 
develop immediately and may take several years to impact on inflow water quality; however, it is likely 
to develop over the design life of the tunnel. Further discussion on the tunnelling activities, and 
groundwater and dewatering requirements, management and treatment are provided in the 
Groundwater Impact Assessment (GHD 2015b).  

The project includes a tunnel sump and pump room (approximately between Byron Street and Scott 
Street) to convey stormwater and groundwater captured within the operational tunnel to the surface 
for treatment. Groundwater chemistry will require management prior to discharge and as such these 
inflows will be managed at the permanent water treatment plant proposed at the Cintra Park site, in a 
system which will be designed to treat the water to meet the water quality discharge criteria outlined in 
section 2.3.  To avoid impacts during operation, the operational design includes a drainage system 
which will keep groundwater seepage separate from surface water run-off and the surface water 
drainage system, which will minimise the potential for impacts on groundwater seepage quality.   

The assessment of groundwater chemistry presented in the GHD Groundwater Impact Assessment 
(2015b) suggests that there are inherent aspects of the existing groundwater quality, particularly with 
regard to salinity, pH, metals, sulfate and nitrate, which may require management at the surface 
treatment plant. Of these, it is thought that salinity may be managed by strategic placement of 
discharge points in downstream areas that are more influenced by saline conditions (GHD 2015b). 

In addition to the impacts of stormwater and groundwater inflow, the collection and surface discharge 
of fire suppressant and pollutant spills in the tunnel as well as tunnel washing, which may occur 
during operation, would mobilise fine particulates and pollutants from the tunnel internal surfaces into 
the surface water treatment systems. Discharge of this water has the potential to impact on water 
quality in the adjacent waterways and degradation of water quality and the natural habitats in 
downstream receiving waters if appropriate treatment measures are not carried out. Water containing 
fire suppressant and pollutant spills, as well as water from washing of the tunnels, would be collected 
in the tunnel sump and conveyed to the surface water treatment plant system and discharged in 
accordance with the water quality discharge criteria outlined in section 2.3.  
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7 Management of impacts  
The construction and operational impacts associated with the project identified in the previous 
sections are to be managed during both phases to mitigate the impact on the surface water runoff and 
ultimately the receiving waterways. Chapter 2 discusses the objectives and targets of the 
construction and operational phase mitigation and management measures to be employed throughout 
the life of the project, as proposed in the concept design by WDA.  This section identifies additional 
measures that are to be employed for management of the impacts, in addition to those outlined in 
Chapter 2, and also specifies a proposed water quality monitoring programme. 

7.1 Construction phase mitigation measures 
As a general guiding principle for major civil design and construction works, construction water quality 
mitigation and management measures should be implemented in accordance with the relevant 
requirements of: 

• Managing Urban Stormwater – Soils and Construction Volumes 1 and 2D (the Blue Book), 
Landcom 2004 and 2008 

• Soil and Landscape Issues in Environmental Impact Assessment (DLWC 2000) 

• Guidelines for Controlled Activities (NSW Office of Water (now DPI Water) 2010 and 2011) 

• NSW Office of Water Guidelines for Controlled Activities on Waterfront Land (2012) 

• Code of Practice for Water Management – Road Development and Management (RTA 1999). 

• Controlled Activities – Guidelines for Riparian Corridors (NOW 2011a) 

• Controlled Activities – Guidelines for Laying Pipes and Cables in Watercourses (NOW 2011b) 

• Controlled Activities – Guidelines for Watercourse Crossings (NOW 2010a) 

• Controlled Activities – Guidelines for Instream Works (NOW 2010b) 

• Controlled Activities – Guidelines for Outlet Structures (NOW 2010c) 

• Fish Passage Requirements for Waterway Crossings (Fairfull and Witheridge 2003a) 

• Guidelines for Design of Fish and Fauna Friendly Waterway Crossings (Fairfull and Witheridge 
2003b) 

• Fisheries Management Act 1994 

• NSW State Rivers and Estuaries Policy (NSW Water Resources Council 1993). 

• Environmental Protection Licensing requirements. 

A Soil and Water Management Plan (SWMP) would be prepared in conjunction with the EPA and 
NOW, as part of the overall Construction Environmental Management Plan (CEMP). The SWMP 
would define the control and mitigation of potential surface water quality impacts during construction. 
The SWMP would incorporate the controls and measures in accordance with the Blue Book 
requirements and give consideration to the principles and guidance of the Soil and Landscape Issues 
in Environmental Impact Assessment (DLWC 2000). The SWMP would be updated to suit the 
changing needs as the project works progress. Due consideration would also be given to the extent of 
works and situation relative to the sensitivity of the surrounding environment in relation to the 
construction activity.  

7.1.1 Identification of mitigation measures 
The potential surface water impacts of construction of the project are moderate, most construction 
related risks, such as earthworks, spills, and location of stockpiles and equipment, can be managed 
with standard controls and methodologies.   

Typical mitigation measures that would be implemented where relevant include: 
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• Disturbed areas would be minimised and would be progressively revegetated or stabilised as 
soon as practical throughout construction 

• Cleared vegetation would be utilised for mulching wherever practicable, to minimise erosion and 
filter runoff to trap coarse sediments 

• Appropriate erosion control measures would be installed such as silt fencing, straw bales, check 
dams, temporary ground stabilisation, diversion berms or site regrading 

• Clean water runoff would be diverted away from disturbed areas 

• Water quality basins would be utilised as appropriate 

• Appropriately bunded areas would be provided for storage of hazardous materials such as oils, 
chemicals and fuels 

• Work platforms or access tracks required in the vicinity of waterways would be constructed to 
mitigate against the movement of erodible soils and provide a means of stabilisation, e.g. 
utilisation of large clean rock material wrapped or underlain with geofabric  

• A qualified soil conservationist would be employed to develop the initial project erosion and 
sediment control plans and advise on appropriate controls, implementation and monitoring and 
management processes  

• Site staff would be engaged through tool box talks or similar with appropriate induction on soil and 
water management practices 

• Work method statements would be prepared for waterway works with particular emphasis on the 
early implementation of erosion and scour protection requirements. 

Erosion and sediment loads would gradually diminish after construction as disturbed areas are 
stabilised. 

Additional detail on these measures and their implementation for the construction phase of the project 
are provided in the following sections.  

The potential surface water impacts associated with the proposed tunnel construction and associated 
activities will be managed by other non-standard construction mitigation measures, including the 
installation and commission of a construction water treatment plant, as discussed in the following 
sections. 

7.1.2 Surface works including construction sites  
During construction, sedimentation basins will be installed as approved by the EPA and managed in 
accordance with the Blue Book to protect water quality as identified in section 2.3.  Other 
construction phase mitigation measures, identified in section 7.1.1, will also be included in the 
construction management plan.  Together these measures will form a train of treatment and holistic 
suite of mitigation measures to manage potential construction surface water quality impacts 
associated with the project.  

Preliminary basin sizing and location 
The detention and management of sediment or other fine pollutant-laden stormwater is key to the 
management of water quality during the construction phase of the project. The exact size and layout 
of sediment basins would be determined as part of detailed design and in accordance with the 
requirements of the relevant Environment Protection Licence (EPL).  The design, construction and 
management of all basins are to be in accordance with the Blue Book. 

In addition to those sediment basins identified in Chapter 2 it is expected that appropriate water 
quality treatment measures would be provided adjacent to Dobroyd Canal to manage the stormwater 
runoff during construction of the Wattle Street connection. 

Surface water would be reused on site for applications (where feasible and of an appropriate quality) 
such as dust suppression during demolition. Other opportunities for the reuse of treated stormwater 
would be investigated and implemented where appropriate. 
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Erosion and sediment control/waterways and riparian areas 
In order to address the erosion and sediment control issues, the following controls would be 
implemented in the construction phase as part of the project CEMP; and are consistent with the Blue 
Book and are considered good practice: 

• As the works progress, disturbed areas would be revegetated or stabilised as soon as practical 
both during and post construction 

• Wherever practicable, clean water would be diverted away from the works or disturbed areas 

• Measures would be employed to control ground stability and limit run-off lengths and velocities 
within the construction sites 

• Erosion control measures such as sediment fences, check dams, temporary ground stabilising, 
diversion berm or site regrading would be installed as appropriate 

• Adequate controls e.g. bunds around stockpile areas and excavation works would be installed to 
minimise the risk of contaminants being washed into waterways or stormwater systems. 
Stockpiles would be located outside overland flowpaths, and where left exposed and undisturbed 
for longer than 28 days, would be finished and contoured to minimise loss of material in flood or 
rainfall events  

• Materials which require stockpiling for longer than 28 days would be stabilised by compaction, 
covering with anchored fabrics, or seeded with sterile grass where appropriate  

• Stockpiles containing potential acid sulfate soils would be lined, bunded and covered in 
accordance with relevant guidelines  

• If encountered, excavated PASS would be appropriately managed to prevent the production of 
ASS or the movement of sediment or leachate, eg through wetting down and bunding 

• Erosion and sedimentation controls would be regularly inspected to maintain performance to the 
design criteria and design specifications. Controls are to be upgraded or altered if these 
objectives are found to not be satisfied 

• Where practical, permanent scour protection measures required for the operational phase would 
be installed early in the construction phase  

• Wheel wash or rumble grid systems would be installed at construction compound heavy vehicle 
exit points where practical, to minimise the transfer of soil from construction areas to roadways.  

The design and construction of the waterway crossings should be designed and constructed with 
particular reference to the NSW Office of Water Guidelines for Controlled Activities on Waterfront 
Land (2012). 

With appropriate strategies in place, the risk of sedimentation of the local watercourses in the vicinity 
of the works location would be reduced.  

7.1.3 Tunnelling activities 
Water discharged from the tunnel during excavation and construction would require collection and 
treatment prior to discharge to any receiving environment. Relevant measures to treat this water 
would be identified as part of the CEMP and could include, for example, a treatment basin with 
appropriate settling and flocculation employed, and proprietary or mechanical treatment devices as 
relevant. 

The project would include the installation and commission of construction water treatment plants 
(WTPs) to treat tunnel groundwater and dirty construction water at the sites identified in section 2.3.   

Monitoring of the discharged water from these systems would be required throughout construction to 
confirm that the discharged water quality meets the required standards of the receiving environment 
and the project EPL. 
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7.1.4 Implementation and monitoring (construction water quality monitoring 
framework) 

General 
The monitoring program for the construction phase of the project would be part of a larger program 
that also includes pre- and post-construction phases. Pre-construction monitoring is currently being 
undertaken and, where feasible, the locations of the monitoring should be retained for consistency 
throughout the construction and operational phases of the monitoring program. This would provide 
consistency of approach and comparison of monitoring results. 

A baseline surface water monitoring program has commenced, and is monitoring surface water 
quality at a total of 10 locations on the five waterways that are crossed by the project. Where possible, 
this includes an upstream and downstream location on each waterway. In addition, monitoring is 
being conducted at two reference sites, one each to the east and west of the project area. These 
reference sites allow identification of water quality impacts unrelated to the project. The first surface 
water baseline monitoring event was completed on 29 June 2015, with a second event completed in 
July 2015.  

Monitoring construction 
A surface water quality monitoring program would be developed for the construction period and would 
monitor water quality upstream and downstream of the construction areas. Monitoring during the 
construction phase of the project would examine a range of appropriate indicators in accordance with 
the ANZECC Guidelines (Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
(Australian and New Zealand Environment and Conservation Council (ANZECC), 2000a) and 
Australian and New Zealand Guidelines for Water Quality Monitoring and Reporting (ANZECC, 
2000b)). 

Monitoring during the construction period would be carried out periodically and after rainfall events as 
part of the assessment of the function of water quality mitigation measures during construction. 

Water quality mitigation controls (eg sediment fences, sediment basins) would be inspected regularly 
and following rainfall to detect any breach in performance. 

The framework and implementation of monitoring the construction impacts on water quality for the 
project would be developed and undertaken in conjunction with the RTA Guideline for Construction 
Water Quality Monitoring (issue date unknown). 

The water quality monitoring program established to determine the current baseline for water quality 
in the waterways that may potentially be impacted by the project has accounted for an upstream 
reference site above the works, with upstream and downstream sites on each waterway that is 
crossed by the infrastructure and then one downstream site in the nearest receiving water. This 
equates to 12 sites (see Figure 7.1). The sites selected, including reference sites not directly related 
to the project, are presented in Table 7.1.  

Where appropriate, sites proposed as part of the pre-construction monitoring program should be 
retained for monitoring during construction and post-construction phases. These sites will be reviewed 
during detailed design and the final suite of sites will be approved by the relevant regulators through 
development of the construction water quality monitoring program and during the EPL discharge point 
selection and approval process.  

Table 7.1 Baseline surface water quality monitoring sites 

Name Upstream/ 
Downstream 

Creek Street Address 

USW US Finlaysons Creek 68 Killeen Street, Wentworthville (Lytton Street 
Park) 

SAL1 US Saleyards Creek Airey Park, Kessel Avenue, Homebush 
SAL2 DS Saleyards Creek 5 Underwood Road, Homebush 
POW1 US Powells Creek 4 Elva Street, Strathfield 
POW2 DS Powells Creek Mason Park, Conway Avenue Homebush 
BAR1 US Barnwell Park Canal 104 William Street car park, Five Dock 
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Name Upstream/ 
Downstream 

Creek Street Address 

BAR2 DS Barnwell Park Canal 2 Bellbird Close, Canada Bay 

SLP1 US St Lukes Park Canal 
Northern carpark, Concord Oval, Gipps Street 
entrance 

SLP2 DS St Lukes Park Canal Crane Street car park, Concord 
DSW DS Hawthorne Canal Hawthorne Parade 

DOB1 US 
Dobroyd Canal (Iron 
Cove Creek) Gregory Avenue 

DOB2 DS 
Dobroyd Canal (Iron 
Cove Creek) Henley Marine Drive, Timbrell Park 
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During the baseline water quality monitoring, monthly samples are also analysed for dissolved metals 
and organics. The water quality parameters reflect ANZECC Guidelines for water quality (2000) and 
consist of grab samples collected in situ. Water analysis for baseline parameters are collected 
fortnightly and additional analysis for metals and organics collected on a monthly basis. 

Baseline water quality monitoring currently consists of: 

• Total nitrogen (includes TKN and NOx) 

• Total phosphorus 

• Chlorophyll-a (nuisance plants, ie algal growth for monitoring of nutrient loading) 

• Turbidity 

• Suspended solids 

• Conductivity 

• pH 

• Dissolved oxygen. 

Sampling would be conducted to assess: 

• Dissolved metals 

• Organics TRH (C6-C40) and BTEXN. 

The monitoring program would be periodically reviewed so that it provides appropriate information 
relevant to the project’s implementation phase. 

7.2 Operational phase mitigation measures 
During the operational phase of the project, the predominant sources of surface water pollutants are 
expected to come from sedimentation and erosion (lessening over time) and the deposition of 
pollutants through spills such as hydrocarbons (fuels) from vehicles. 

To address the potential operational surface water quality impacts of the project, a combination of 
GPTs, water quality treatment plant and water quality treatment basins will be employed (refer to 
section 2.3).  These mitigation measures will work together to form a treatment train in which the 
larger pollutants are primarily managed by the GPTs and the finer pollutants will be managed by the 
basins and treatment plants.   

To specifically address groundwater water quality management for the tunnel sections a water 
treatment facility will be constructed at Cintra Park. Groundwater seepage in the tunnel will be 
collected in the groundwater system, which discharges to a sump located near the tunnel low point.  
Groundwater will then be pumped from the groundwater seepage chamber in the tunnel sump to the 
water treatment plant.  The treatment plant will include a balance tank to regulate flows into the plant.  
The plant will discharge treated water into the stormwater system that leads into the St Luke’s Park 
Canal located adjacent to Cintra Park.   

7.2.1 Water quality treatment measures 
Operational water quality basins 
Operational water quality basins are identified in Chapter 2, with the inclusion of a 500 square metre 
bio-retention basin at the Homebush Bay Drive Interchange.  Where practical, these basins are to be 
sized and located based on the location of proposed construction basins.  The retention of these 
basins mitigates the need to build new basins in areas where space may be limited.  The basins will 
be part of the suite of water quality treatment measures during the operational phase of the project 
and will provide the final polishing of surface water prior to discharge into receiving waterways. 
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Operational tunnel water treatment plant 
The proposed operational water quality treatment plant at the Cintra Park site would be configured to 
manage and treat tunnel water during operation, to meet discharge objectives and criteria outlined in 
section 2.3.1.  Monitoring of discharge water quality and quantity will be undertaken during operation, 
the frequency and scope of which would be determined in consultation with the regulators and in 
accordance with operational licences and approval conditions.  

7.2.2  Implementation and monitoring (operational water quality monitoring 
framework) 

Where appropriate, post-construction monitoring should be consistent with the parameters and 
locations identified for the pre-construction monitoring, as discussed in section 7.1.4. The post-
construction monitoring should continue for an appropriate period of time to allow for settlement and 
establishment of vegetation. To allow for the capture of water quality data that takes into account the 
impact of seasonal and vehicle load variability, the monitoring is to continue for a period of at least 12 
months post-construction or until the affected waterways and/or groundwater resources are certified 
by an independent expert as being rehabilitated to an acceptable condition as required by any 
condition of approval.  
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8 Conclusion  
This report identified and assessed the potential surface water quality impacts associated with the 
construction and operation of the project. 

Without impact mitigation and management measures in place, the construction and operation of the 
project could result in impacts on surface water quality. This in turn could have effects on downstream 
environments. The catchments within the project footprint are already highly modified and the 
receiving environment has been identified as low quality.  

To protect surface water quality on-site and downstream of the project footprint, impact mitigation and 
management measures have been incorporated into the construction and operational phases of the 
project. During the construction phase, these measures would include the development of a SWMP 
that details how construction runoff would be collected, conveyed and treated throughout all stages of 
the construction process. Techniques include the use of sedimentation basins, catch and diversion 
drains and swales, sediment control measures, in addition to minimising the exposure of subsoils, 
minimising stockpiling and progressive stabilisation. In addition, works within waterways would be 
subject to specific control measures. 

To protect receiving waterways from ongoing impacts during the operation of the project, permanent 
water quality controls will be designed and implemented. These include water quality basins (with spill 
containment capabilities), separate spill containment and management measures, water treatment 
facilities and GPTs. If practicable, infrastructure used during the construction phases would be 
retained or adapted for the operational phase. 

Water quality monitoring will be undertaken prior to construction, and during construction and 
operation. A monitoring plan would detail the requirements of the monitoring and reporting procedures 
required by regulators and the project EPL. 

In developing the detailed design, further optimisation of the water quality controls would be 
undertaken. Throughout this refinement process, other solutions that conform to the guidelines and 
meet the design criteria may be considered. The final design would optimise water quality controls, 
maintenance and cost effectiveness, taking into account environmental requirements and site 
constraints. 

Provided the proposed water quality controls are implemented, maintained and monitored during the 
construction and operational phases of the project, it is unlikely that there would be significant water 
quality impacts on waterways crossed by or sensitive receiving environments downstream of the 
project. 
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10 Limitations  
The following clarifications and limitations apply to the information and scope undertaken and 
presented in this report: 

• This report has been prepared on the basis of information provided by WDA and a desktop 
literature search undertaken by GHD. The information presented herein has been collated from 
these aforementioned sources and relies on the accuracy of these. Where information is provided 
from other studies or reports this has been referenced accordingly. The information presented 
herein and references to other reports are made on the basis of information available at the time 
of preparation of this report. 

 




